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FIFE SYMINGTON
Govemor

LARRY S. BONINE
Director

ARIZONA DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION
206 South Seventeenth Avenue - Phoenix. Arizona 85007-3213

March 23, 1994

GARY K. ROBINSON
State Engineer

Mr. Richard G. Perreault
Chief, Planning Branch
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

RE: Red Mountain Freeway
RAM-600-5-507, Tracs # 202L MA 8H 2151 04C
Indian Bend Wash to Loop 101
Summary of Man-Made Fill Removal

Dear Dick:

As requested by the Flood Control District, attached is a summary of information related to the
investigation, design and removal of man-made fills along the Salt River near the Old Tempe Landfill
and within the South Indian Bend EPA Super Fund Site.

If you have any questions, please call me at 255-7545.

Sincerely,

~
TerrrL Bourland
Project Manager
Statewide Project Management
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HIGHWAYS AERONAUTICS MOTOR VEHICLE PUBLIC TRANSIT ADMINISTRATIVE SERVICE1 .' TRANSPORTATION PLANNING



SHB AGRA, INC.
Engineering & EnvironmentalServices

3232 West Virginia Avenue
Phoenix, Arizona 85009
Phone: 602-272-6848
Fax: 602-272-7239

March 18, 1994

Arizona Department of Transportation
205 North 17th Avenue
Room 216E
Phoenix, Arizona 85007

Re: East Papago - Hohokam -
Sky Harbor Freeways

ADOT Project No. 202L MA H 0855 010
Arizona Department of Transportation
Maricopa County, Arizona

Attention: Mr. Terry Bourland

SHB Job No. E87-56
Letter No. 1189

(ffi{g©gn~7@:{Q)

:1,/\(; :1 8 1994
STATEW!r)i: ;.)ROJECl

MAttJAGErv; El\iT

Subject: Summary of man-made fill removal.

Gentlemen:

At the request of Mr. Terry Bourl and of the Ari zona Department of
Transportation (ADOT) we have compiled the following summary of information
related to the investigation, design and removal of man-made fills along
the Salt River near the Old Tempe Landfill (OTL). Presented are details of
the findings of the investigative phase of the project, along with
estimates of in-place quantities of man-made material and related costs for
removal. Also presented are actual findings and construction cost for the
removal phase of the referenced project.

1. INVESTIGATION

No hazardous materials, were encountered in the project area.
"Hazardous materials" as used herein is defined as hazardous, toxic
infect i ous, or radi oact i ve substances, materi a1s or wastes in the
Comprehensive Environmental Response Compensation and Liability Act of
1980 ("CERCLA II

) as amended by the Superfund Amendments and

~AGRA
Earth & EnvironmentslGroup



- - East Papago - Hohokam ­,rs.fli
t~1 Sky Harbor Freeways
- - ADOT Project No. 202l MA H 0855 010

Arizona Department of Transportation
Maricopa County, Arizona
SHB Job No. E87-56
letter No. 1189

Page 2

Reauthori zat i on Act of 1986 (Pl 99-499); the Hazardous Materi a1s
Transportation Act, 49 U.S.C. Section 1801, et seq.; the Toxic
Substance Control Act, 15 U.S.C. Section 2601 et seq.; the Resource
Conservation and Recovery Act, as amended, 42 U.S.C. Section 6901, et
~; the Arizona Environmental Quality Act, Title 49, Arizona Revised
Statutes; and in the rules or regulations adopted and gUidelines
promulgated pursuant to these laws were encountered in the project
area.

Invest igat ions, however, identified several cl asses of nonhazardous
materials, including but not limited to construction debris and
rubbish, municipal solid waste (MSW), asbestos-containing materials,
soils contaminated with petroleum hydrocarbons, a variety of volatile
organic compounds and metals (typically below action levels).

2. QUANTITY &COST ESTIMATES

Total excavation quantities for the area adjacent to the OTl were
estimated to consist of approximately 431,000 cubic yards (CY) of sand,
gravel and cobble fill material; 21,500 tons of MSW; and 4,500 tons of
rubbish. It was estimated that of the total excavation quantity,
roughly 6,000 CY would be contaminated with petroleum hydrocarbons and
require handling as a special waste by an ADOT hazardous contractor,
outside the scope of the removal contract.

The estimated excavation cost for the removal of man-made fills in the
area of the OTl was $1.90 million. The cost of hauling and disposal of
rubbish and MSW was estimated to total $527,000.00. The total project

@AGRA
Earth & EnvironmentslGroup
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1~1 Sky Harbor Freeways
- - ADOT Project No. 202L MA H 0855 010

Arizona Department of Transportation
Maricopa County, Arizona
SHB Job No. E87-56
Letter No. 1189

Page 3

cost, excluding handling of hazardous or special wastes, was projected
to be $2.46 million.

A contingency amount was set aside for costs related to handling of
special wastes and possible discovery of hazardous wastes.

3. ACTUAL PROJECT QUANTITIES &COSTS

Actual excavation quantities of sand, gravel and cobble fill totaled
approximately 450,000 CY. Quantities of rubbish and MSW removed from
the project were 32,250 and 4,000 tons, respectively. A total of 5,000
CY of petrol eum-contami nated soil s were removed from the project.
Additional work required during construction involved mitigation of a
clay layer in an aggregate wash-out pit through the installation of a
wick drain system.

The overall accumulated cost of the removal of man-made fills,
excluding the handling of special wastes, was 10% over the contract bid
amount. Accumulated costs totaled $2.3 million, including the 10%
escalation, which was $160,000.00 under the estimated project cost.

~AGRA
Earth 8t Environmentsl Group



- - East Papago - Hohokam ­
lMI
1~1 Sky Harbor Freeways
- - ADOT Project No. 202L MA H 0855 010
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Maricopa County, Arizona
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Should you have any questions concerning the information presented in this
summary, please do not hesitate to call the undersigned.

Respectfully submitted,
SHB AGRA, Inc.

By

Reviewed by ~
Nicholas J. La

Copies: Addresse~(l)
ld!M-l!3-18-94

@AGRA
Esrth & EnvironmenttJl Group
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MAR 25 '94 09:21 DMJM

BID TABULATIONS
202L MA 8 H 2151 04C RAM·600·5·507

EAST PAPAaO (Indian Bend Wash· Jet. 101 Ll

P.2/2

~~~j~it~l~~1I~if~ll~~~~~f~iI~!~ll~~~~~:~f:~W;l\!~~rf~~~~i~~1fi~i~1~~1§'~~I~i~~~~~~~~~~llf);f~i~§'~\\~~i'I'~~~I~~;
2020001 Rem. of Structures & Obstructions

ADOT L.Sum 1 $40,000.00 $40,000.00
SUNDT $225,000.00 $225,000.00

2030201 Excavation ISRP-75, -78)
AOOT Cu.Yd. 128,600 $20.00 &2,572,000.00
SUNDT $16.40 $2,109,040.00

2030202 Excavation IOTL)
ADOT Cu.Yd. 430,80Q $4.00 $1,723,200.00
SUNDT $2.50 $1,077,000.00

2070001 Oust Palliative
ADOT M.aa!. 9,400 $8.00 675,200.00
SUNDT $8.00 875,200.00

2080001 Separation aeotextile Fabric
ADOT Sq.Yd. 50,000 $1.50 $75,000.00
SUNDT $2.25 $112,500.00

5011075 Pipe, Rein. Cone. Class V, 72"
AOOT L.Ft. 264 $300.00 $79,200.00
SUNDT &260.00 $66,000.00

7010001 Maint. & Protection of Traffic
ADOT L.Sum. 1 $50,000.00 $50,000.00
SUNDT $50,000.00 '50,000.00

7010006 Furn. & Install Temp Traft. Cont. Dev.
ADOT l.Sum 1 $10,000.00 $10,000.00
SUNDT 820,000.00 $20,000.00

9010001 Mobilization
ADOT L.Som 1 $500.000.00 $500,000.00
SUNDT $400,000.00 $400,000.00

9240010 Force Acct. I Break up Concrete)
ADOT L.Sum 1 $10,000.00 $10,000.00
SUNDT $10,000.00 $10,000.00

9240011 Force Acct. lIsolation Areas)
ADOT l.Sum 1 $46,000.00 $45,000.00
SUNDT $46.000.00 $45,000.00

9240121 Misc. Work (Decontamination Sites)
ADOT Ea. 3 $15,000.00 $45,000.00
SUNDT $25,000.00 $76,000.00

9240140 Mise. Work (Off Site Hauls, MSW, OTl)
ADOT Ton 21,500 $22.00 $473,000.00
SUNDT $20.00 ~430,000.00

9240141 Misc. Work IOff Site Hauls, RBH, OTU
ADOT Ton 4,400 $12.25 $53.900.00
SUNDT $17.00 $74,800.00

9240170 Contractor Qualty Control
ADOT L.Sum 1 $40,000.00 $40,000.00
SUNDT $35,000.00 $35,000.00

9250001 Construction Surveying & Layout
ADOT LSum 1 $50,000.00 $50,000.00
SUNDT $30,000.00 $30,000.00

9260004 Engineers Field Office
ADOT L.Sum 1 $15.000.00 $15,000.00
SUNDT $27,000.00 $2.7.000.00

ADOT
SUNDT

$5,856,500.00
$4,861,540.00
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July 23, 1993

DMJM
300 West Clarendon Avenue
Suite 335
Phoenix, Arizona 85013-3499

Attention: Thomas M. Monchak, P.E.

Re: East Papago - Hohokam ­
Sky Harbor Freeways

Investigation of the Conceptual
Alignment for 10o-Year 215,000
cfs South Bank Protection From
McClintock Drive 3,600 Feet East

Maricopa County, Arizona

Gentlemen:

3232 West Virginia Avenue
Phoenix. Arizona 85009
Phone: 602-272-6848
Fax: 602-272-7239

SHB Job No. E87-56
Letter No. 1119
Revision No. 1

FLOOD CO~1ROl DlSffiICT
"'-nt:!' 'FDr.b.;!...V_

d JUL23j19.a31

At the request of Mr. Terry Bourland of the Arizona Department of
Transportation (ADOT), the cost estimates presented in Appendix D of the
referenced report have been revised. The revised estimates more accurately
reflect the funding required to remove the man-made fills and construct the
south hardbank along the proposed 100-year 215,000 cfs alignment.

The estimated cost shown for construction of a temporary soil nail wall was
not included in the original construction subtotal for Alternative 3. The
estimated cost for Alternative 3 also has been revised to include the cost
of the temporary soil nail wall.

The attached revision to Appendix D should be incorporated as part of the
original report. Additionally, estimated cost totals for the three man­
made fill removal alternatives on pages 24 and 26 of SHB Letter No. 1119
should be revised to reflect the totals given in the attached Appendix 0
revisions.

@AGRA
Earth & Envi,onmentill GI'tJUp
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Alignment for 100-Year 215,000
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McClintock Drive 3,600 Feet East

Maricopa County, Arizona
SHB Job No. E87-56
letter No. 1119
Revision No. 1
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Should you have any questions regarding the revisions, please call the
undersigned.

Respectfully submitted,
SHB AGRA, Inc.

Revi ewed bY'--:-4~~~~~~~~

Copies: Addressee (3)
Arizona Department of Transportation

Attn: Steven A. Jimenez, P.E. (4)
City of Tempe

Attn: Howard Hargis, P.E. (1)
\ Maricopa County Flood Control District

Attn: Mr. Don Rerick (1)

njf/J2-93/7-23-93

@AGRA



PRELIMINARY CONSTRUCTION COST ESTIMATE

CALCULATION SBEET
COST ESTIMATE -- ALTERNATIVE NO. 1
INVESTIGATION OF TBE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119
REVISION NO. 1

ITEM UNIT QUANTITY
UNIT

PRICE
ESTIMATED

COST

EXCAVATION
MAN-MADE FILL
NATIVE MATERIAL

TRANSPORTATION & DISPOSAL
MSW (1.15 TONS/CY)
RUBBISH (1.15 TONS/CY)

PLACEMENT OF REUSABLE MATERIAL

COMPACTED CLAY CAP

CY
CY

TON
TON

CY

SY

509,000 $ 5.00 "<I' $
40,000 2.00 "<I'

88,000 29.00 "<I'

88,000 25.00 "<I'

356,000 @ 0.50

14,700 10.00

2,545,000.00
80,000.00

2,552,000.00
2,200,000.00

178,000.00

147,000.00

CEMENT STABILIZED ALLUVIUM
AVG. HEIGHT
x 8' THICK
X 3600 FEET

SUBTOTAL

MOBILIZATION ."

SUBTOTAL

CONSTRUCTION ADMINISTRATION (15%)

SUBTOTAL

INCIDENTIAL TO CONSTRUCTION (15%)

CY 50,000

TOTAL CONSTRUCTION

25.00 t

$

$

$

$

1,250,000.00

8,952,000.00

716,160.00

9,668,160.00

1,450,200.00

11,118,360.00

1,667,800.00

12,786,160.00

NOTE: "<I' ESTIMATED COST BASED ON AVERAGE OF BIDS FOR ADOT PROJECT RAM 600-5-507.
@ COST ESTIMATE DOES NOT INCLUDE THE PLACEMENT OF FILL MATERIAL BEHIND

THE BANK PROTECTION LEVEE.
t QUANTITY AND COST ESTIMATE FOR CSA PROVIDED BY DMJM.



PRELIMINARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 1
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119
REVISION NO. 1

PRELIMINARY ESTIMATE SUMMARY

RIGHT-OF-WAY AQUISITION
DESIGN

CONSTRUCTION DOCUMENTS FILL REMOVAL AND HARDBANK CONSTRUCTION
HYDRAULIC DESIGN AND ANALYSIS
GEOTECHNICAL AND ENVIRONMENTAL RELATED DESIGN

CONSTRUCTION (see above detail)

GRAND TOTAL ** $

300,000.00

125,000.00
65,000.00
60,000.00

12,786,160.00

13,336,160.00

NOTE: ** REVISED TOTAL REPRESENTS THE TOTAL FUNDING THAT REMAINS TO
TO BE APPROPRIATED TO COMPLETE DESIGN AND CONSTRUCTION OF THE
REFERENCED BANK PROTECTION SYSTEM. THE REVISED TOTAL DOES NOT
INCLUDE $250,000 PREVIOUSLY ALLOCATED BY THE CITY OF TEMPE FOR
THE ENVIRONMENTAL INVESTIGATION IN PROGRESS.

APPENDIX 0 REVISED 7/23/93



PRELIMINARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 2
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1U9
REVISION NO. 1

ITEM

EXCAVATION
MAN-MADE FILL
NATIVE MATERIAL

TRANSPORTATION & DISPOSAL
MSW (1.15 TONS/CY)
RUBBISH (1.15 TONS/CY)

PLACEMENT OF REUSABLE MATERIAL

COMPACTED CLAY CAP

UNIT ESTIMATED
UNIT QUANTITY PRICE COST

---------- -------------- ----------- ---------------
CY 325,000 $ 5.00 * $ 1,625,000.00
CY 40,000 2.00 * 80,000.00

TON 56,000 29.00 * 1,624,000.00
TON 56,000 25.00 * 1,400,000.00

CY 228,000 @ 0.50 U4,OOO.00

SY 15,400 10.00 154,000.00

CEMENT STABILIZED ALLUVIUM
AVG. HEIGHT
X 8' THICK
X 3600 FEET

SUBTOTAL

MOBILIZATION *

SUBTOTAL

CONSTRUCTION ADMINISTRATION (15%)

SUBTOTAL

INCIDENTIAL TO CONSTRUCTION (15%)

CY

TOTAL CONSTRUCTION

25.00 i

$

$

$

$

6,247,000.00

499,760.00

6,746,760.00

1,012,000.00

7,758,760.00

1,163,800.00

8,922,560.00

NOTE: * ESTIMATED COST BASED ON AVERAGE OF BIDS FOR ADOT PROJECT RAM 600-5-507.
@ COST ESTIMATE DOES NOT INCLUDE THE PLACEMENT OF FILL MATERIAL BEHIND

THE BANK PROTECTION LEVEE.
f QUANTITY AND COST ESTIMATE FOR CSA PROVIDED BY DMJM.



PREL~MINARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 2
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECT~ON McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119
REVISION NO. 1

PRELIMINARY ESTIMATE SUMMARY

RIGHT-OF-WAY AQUISITION
DESIGN

CONSTRUCTION DOCUMENTS FOR FILL REMOVAL AND HARDBANK CONSTRUCTION
HYDRAULIC DESIGN AND ANALYSIS
GEOTECHNICAL AND ENVIRONMENTAL RELATED DESIGN

CONSTRUCTION (see above detail)

GRAND TOTAL ** $

NOTE: ** THE REVISED TOTAL REPRESENTS THE TOTAL FUNDING THAT REMAINS
TO BE APPROPRIATED TO COMPLETE DESIGN AND CONSTRUCTION OF THE
REFERENCED BANK PROTECTION SYSTEM. THE REVISED TOTAL DOES NOT
INCLUDE $250,000 PREVIOUSLY ALLOCATED BY THE CITY OF TEMPE FOR
THE ENVIRONMENTAL INVESTIGATION CURRENTLY IN PROGRESS.

300,000.00

125,000.00
65,000.00
60,000.00

8,922,560.00

9,472,560.00

APPENDIX D REVISED 7/23/93



PRELIMINARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 3
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119
REVISION NO. 1

ITEM UNIT QUANTITY
UNIT

PRICE
ESTIMATED

COST

EXCAVATION
MAN-MADE FILL
NATIVE MATERIAL

TRANSPORTATION & DISPOSAL
MSW (1.15 TONS/CY)
RUBBISH (1.15 TONS/CY)

PLACEMENT OF REUSABLE MATERIAL

COMPACTED CLAY CAP

CY
CY

TON
TON

CY

SY

302,000 $ 5.00 * $
40,000 2.00 *

52,000 29.00 *
52,000 25.00 *

211,000 @ 0.50

4,300 10.00

1,510,000.00
80,000.00

1,508,000.00
1,300,000.00

105,500.00

43,000.00

CEMENT STABILIZED ALLUVIUM
AVG. HEIGHT
X 8' THICK
X 3600 FEET

TEMPORARY SOIL NAIL WALL

SUBTOTAL

MOBILIZATION *

SUBTOTAL

CONSTRUCTION ADMINISTRATION (15%)

SUBTOTAL

INCIDENTIAL TO CONSTRUCTION (15~)

CY

SF

50,000

41,500

25.00 i

30.00

$

$

$

1,250,000.00

1,245,000.00

7,041,500.00

563,320.00

7,604,820.00

1,140,700.00

8,745,520.00

1,311,800.00

TOTAL CONSTRUCTION $ 10,057,320.00

NOTE: * ESTIMATED COST BASED ON AVERAGE OF BIDS FOR ADOT PROJECT RAM 600-5-507.
@ COST ESTIMATE DOES NOT INCLUDE THE PLACEMENT OF FILL MATERIAL BEHIND

THE BANK PROTECTION LEVEE.
t QUANTITY AND COST ESTIMATE FOR CSA PROVIDED BY DMJM.
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PRELIMINARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 3
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119
REVISION NO. 1

PRELIMINARY ESTIMATE SUMMARY

RIGHT-OF-WAY AQUISITION $
DESIGN

CONSTRUCTION DOCUMENTS FOR FILL REMOVAL AND BARDBANK CONSTRUCTION
HYDRAULIC DESIGN AND ANALYSIS
GEOTECHNICAL AND ENVIRONMENTAL RELATED DESIGN

CONSTRUCTION (see above detail)

300,000.00

125,000.00
65,000.00
60,000.00

10,057,320.00

GRAND TOTAL ** $ 10,607,320.00

NOTE: ** REVISED TOTAL REPRESENTS THE TOTAL FUNDING THAT REMAINS
TO BE APROPRIATED TO COMPLETE DESIGN AND CONSTRUCTION OF THE
REFERENCED BANK PROTECTION SYSTEM. THE REVISED TOTAL DOES NOT
INCLUDE $250,000 PREVIOUSLY ALLOCATED BY THE CITY OF TEMPE FOR
THE ENVIRONMENTAL INVESTIGATION IN PROGRESS.

APPENDIX D REVISED 7/23/93



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

INTEROFFICE MEMORANDUM

DATE: June 7, 1993

SUBJECT:

TO:
CC:
CC:

VIA:

FROM:

Salt River Channel East of McClintock Drive
Soils Report for the Landfill and recommended solution.

Dick perre~7'~
Don Rerick

::r~aUgh

Raj~
I have reviewed the above referenced subject. I have also asked
an opinion from Mr. Warren Rosebraugh for the above project. We
think that all the alternatives presented are technically
acceptable, but our recommended alternative would be the
alternative #3.



FLOOD CONTROL DISTRICT

MEMORANDUM

May 21, 1993

SUBJECT: Salt River Channel East of McClintock Drive ­
Design concepts for the 4,000' +'- South Levee

TO: EAR CC: RGP FROM: DJR

The attached SH&B Report represents the results of the "superfund" landfill
site area testing in the vicinity of the proposed south channel levee east of
McClintock Drive.

The report also makes recommendations for the design and the construction of
the levee.

The District will be cost sharing in the design and the construction of this
levee. Once ADOT has expended their funding cap of $2,500,000 the District
will expend up to our cost share limit of $11,000.000.

In the next few weeks a follow up meeting will be held with ADOT, DMJM, SLA.
SH&B and the District to discuss these report recommendations.

Please review this report and provide comments, suggestions, and any
recommendations you may have on the report recommendations for the south
levee. Any new or other ideas you may have would also be appreciated.
Provide your comments to RGP (with a copy to me) by June II, 1993.

The follow up meeting will be held in early June. Dick Perreault will let you
know when it is scheduled. (I will be on vacationl)

Thanks.



ARIZONA DEPARTMENT OF TRANSPORTATION

HIGHWAY DIVISION
206 South Seventeenth Avenue· Phoenix, Arizona 85007-3213

FIFE SYMINGTON
Governor

LARRY S. BONINE
Director

May 14, 1993

fltfr'
Mr. Richard G. pe~;lt, Chief
Planning Branch
Flood Control District of Maricopa County
2801 West Durango
Phoenix, Arizona 85009

GARY K. ROBINSON
State Engineer

RE: Investigation of the Conceptual Alignment for 100-Year South
Bank Protection from McClintock Dr. to approx. 3,600 Feet East

Dear Dick:

This interim report presents a summary for field investigations performed
along the proposed alignment for the 100-year bank protection system in
the above referenced area. Field investigation procedures, copies of
boring and test pit logs, discussion of results of chemical analyses
performed on soil samples, results of soil gas surveys, and estimated costs
for three alternatives are presented in this report.

If you have any questions please contact me at 255-7545.

Sincerely,

-:;;/Yf;;(AL//
Terry t. Bourland
Project Manager
Statewide Project Management

cc: Howard Hargis, City of Tempe
Tom Monchak, DMJM

HIGHWAYS AERONAUTICS • MOTOR VEHICLE • PUBLIC TRANSIT • ADMINISTRATIVE SERVICES • TRANSPORTATION PLANNING



SHB AGRA, INC.
Engineering & Environmental Services

3232 West Virginia Avenue
Phoenix, Arizona 85009
Phone: 602-272-6848
Fax: 602-272-7239

May 13, 1993

DMJM
300 West Clarendon Avenue
Suite 335
Phoenix, Arizona 85013-3499

Attention: Thomas M. Monchak, P.E.

Re: East Papago - Hohokam ­
Sky Harbor Freeways

Investigation of the Conceptual
Alignment for 100-Year 215,000
cfs South Bank Protection From
McClintock Drive 3,600 Feet East

Maricopa County, Arizona

Gentlemen:

SHB Job No. E87-56
letter No. 1119

This interim report presents a summary of the results of field and
1aboratory invest igat ions performed along the proposed ali gnment for a
215,000 cfs 100-year bank protection system in the referenced area. Field
investigation procedures, copies of boring and test pit logs, discussion of
results of chemical analyses performed on soil samples, results of soil gas
surveys, and estimated costs for three alternatives for excavation of man­
made fills and construction of the bank protection system are presented in
this report.
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Should you have any questions during your review of this report, please do
not hesitate in contacting the undersigned.

Respectfully submitted,
SHB AGRA, Inc.

Reviewed

......

Copies: Addressee (3)
Arizona Department of Transportation

Attn: Mr. Steve Jimenez {4}
City of Tempe

Attn: Howard Hargis, P.E. (I)
Maricopa County Flood Control District

Attn: Mr. Don Rerick (I)

klp/87J-8/_-9-93
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1. INTRODUCTION
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This interim report presents the initial results of an environmental
investigation conducted along the conceptual alignment of a bank pro­
tection system proposed for the south bank of the Salt River, between
McClintock Drive in Tempe, Arizona, and a point approximately 3,600
feet east of McClintock Drive. This report also provides preliminary
cost estimates and quantities of excavation of man-made fills required
for construction of a bank protection system in the referenced area.
Man-made fills are comprised of active landfill and river-deposited
sediments that contain inert construction debris, rubbish, municipal
solid wastes (MSW) , rock and soil fill from commercial aggregate
operations and potentially hazardous materials.

Inert construction debris is defined as the inorganic fraction of ordi­
nary construction debris. Inert construction debris encountered during
field investigations in the study area includes bricks, Portland cement
concrete rubble, and glass shards. Rubbish is defined as the non­
putrescible organic fraction of ordinary construction debris. Rubbish
encountered during field investigations in the study area include wood
reels, boards, rebar, cables, landscape rubble, grass clippings, yard
trimmings, palm fronds, tree trunks and logs. MSW is defined as
household waste including clothing, plastic, paper, glass and wastes
resulting from the processing, handling, preparation, cooking, and
serving of food.
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Hazardous materials are defined as hazardous substances, pollutants and
contaminants. Hazardous substances are defined as presented in Section
101 (14) of CERCLA, 42 U.S.C. § 9601 (14). Pollutant or contaminant
is defined in Section 101 (33) of CERCLA, 42 U.S.C. § 9601 (33).

1. 1 Object i yes

The principal objectives of this investigation were to: 1) collect
more detailed data in order to assess the feas i bil ity and cost of
excavation and disposal of MSW and other man-made fill materials from
the south bank of the Salt River between McClintock Drive and a point
apprOXimately 3,600 feet east of McClintock Drive, 2) evaluate the
distribution of man-made fill materials along the conceptual alignment
to support the design of bank protection to contain flows of up to
215,000 cubic feet per second (cfs) in the Salt River, and 3) search
for potentially hazardous material contained within the man-made fill.

1.2 Scope

The investigation along the referenced alignment consisted of shallow
soil gas sampling and analysis, exploratory borings and test pit exca­
vations, chemical testing of soil samples, evaluation of findings, and
development of estimated excavation volumes of man-made fill and esti­
mated costs for removal of the man-made fills and construction of the
south bank protection system in the referenced area.
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2. INVESTIGATION

2.1 Soil Gas Survey

Page 3

In early November, 1992 and mid-February, 1993, SHB AGRA, Inc. (SHB)
and our subcontractor, Hydro Geo Chern (HGC) conducted a soil gas survey
on Arizona Department of Transportation (ADOT) parcel Nos. 7-6336, 7­
6614, 7-6615, 7-6616, 7-6335 and 7-6617. Samples were collected in
accordance with the approved Sampling and Analysis/Work Plan for the
Investigation of the Conceptual Alignment of the South Bank
Stabilization (SHB Job No. E87-56, Letter No. 1013) at 39 locations
(SGA-l through SGA-39) from a depth of approximately 5 feet below the
existing ground surface. On-site mobile laboratory equipment was used
to analyze the samples for the following volatile organic compounds
(VOCs) (maximum measured concentration):

o Methane (32,521 microgram/liter (ug/1})
o Methylene Chloride (not detected)
o Trichloroethene (not detected)
o Trichloroethane (0.04 ug/1)
o 1,I-Dich1oroethene (0.15 ug/1)
o Chloroform (0.04 ug/l)
o Benzene (0.30 ug/1)
o Ethylbenzene (1.23 ug/1)
o Toluene (0.44 ug/1)
o Meta &Pana Xy1enes (1.88 ug/l)
o Orthoxylenes (0.74 ug/1)

(~

1'3 VoC

-------
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o Vinyl Chloride (0.71 ug/l)
o Chloroethene (0.11 ugjl)

Page 4

Soil gas sampl ing locations are shown on the site map presented as
Sheet No. 1 in the map pocket at the end of this report.

2.2 Soil Borings &Test Pits

In late November, 1992 and late February, 1993, 14 test borings (HB-1
through HB-14, inclusive) were drilled by SHB to depths of 20 to 50.5
feet below existing grades, using a Schramm T64H rotary percussion
drill rig. The purpose of these borings was to better define the total
thickness of man-made fill deposits and to recover soil samples for
chemi ca1 analyses. Dri ven tube samples were recovered at selected
intervals in each boring. In addition to the test borings, 15 backhoe
test pits (THB-1 through THB-15, inclusive) were excavated using a
Link-Belt LS-2650 backhoe to depths of 10 to 19 feet below the existing
ground surface along the conceptual alignment of the south bank protec­
tion. Test pits were typically 4 to 5 feet wide and 9 to 12 feet long,
permitting visual inspection of exposed near-surface materials. Test
pit excavation was completed in early March, 1993.

The SHB field engineer continuously observed drill ing and test pit
operations, visually classified the soils, prepared soil samples for
shipment to the analytical laboratory and prepared test boring and test
pit logs.
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Results of the field investigation are presented in Appendix A, which
includes a brief description of drilling and sampling equipment and
procedures and the boring and test pit logs. Asite map showing boring
and test pit locations is presented as Sheet No.1 in the map pocket at
the end of this report. Coordinates and elevations of the borings and
test pits are shown on the logs.

Soil borings and test pits were located in close proximity to locations
approved as part of the Sampling and Analysis/Work Plan for the Inves­
tigation of the Conceptual Alignment of the South Bank Stabilization
(SHB Job No. E87-56, Letter No. IOI3). Excavation of test pits and
soil borings between McClintock Drive and the Perry Lane Landfill (ADOT
parcel 7-6341) was not part of this investigation, due to the
availability of sufficient subsurface information from previous
investigations and the inundation of the area being covered by river
flow during most of the investigation period.

2.3 Sample Collection

Thirty-one soil samples were recovered from man-made fill deposits
during the test boring program and submitted to Vista Laboratories,
Inc. in Broomfield, Colorado for chemical analyses. Samples were
recovered, transported and analyzed in accordance with the approved
Sampling and Analysis/Work Plan For Investigation of the Conceptual
Alignment of the South Bank Stabilization (SHB Job No. E87-56, Letter
No. IOI3) and the Field and Analytical Methods (FAM), South Indian Bend
Wash Site, EPA, dated May, 1992.
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Soil samples from the test borings were analyzed for hazardous waste
properties or constituents using the following test methods:

Laboratory
Analysis

Ignitabil ity
Reactivity (55 CN)
Metal s (TCLP(l)
Pesticides (TCLP)
Herbicides (TCLP)
Semi-volatiles (TCLP)
Volatiles (TCLP)

EPA
Analytical

Method

1010
(2)
6010(3)
8080
8150
8270
8240

Notes: (1)
(2)

(3)

ToXicity Characteristics Leaching Procedure
Analysis as directed in Field and Analytical
EPA, 1992.
EPA Method 7470 for Mercury.

Methods,

2.3.1 Soil Chemistry

Preliminary review of the analytical testing by TCLP methodology does
not indicate the presence of chemical compounds above the reporting
limits in soil samples collected during this investigation. Previous
investigations conducted in 1988 through 1991, in the same area,
using different test methods, reported the presence of various chemi­
cal compounds in man-made fills. These compounds included phthalates,
pesticides, volatile organic compounds and metals as detailed in
Section 3 of this report.
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Requirements established by the FAM stipulated that chemical analysis
should be by Toxicity Characteristics Leaching Procedures (TCLP).
These analytical procedures attempt to model the leachability of
specific analytes in a slightly acidic medium. TCLP testing
typically shows compounds at concentrations of 1/20 of those shown by
other test methods. Additionally, TCLP analyte lists are signifi­
cantly smaller than other test methods. TCLP analyte lists typically
contain fewer analytes than other test methods. TCLP analyses per­
formed for this investigation may, therefore, have not included
constituents previously detected. Additionally, constituent concen­
trations for previous investigations may have been below reporting
limits for TCLP test methods.

3. SITE CONDITIONS 1 GEOTECHNICAL PROFILE

3.1 Site Conditions

A major portion of the current study area is located within the active
Salt River floodplain. The topography of the parcels extending from
the Perry Lane Landfill eastward to the Old Tempe Landfill is rela­
tively flat. The northern portions of the parcels drop off steeply to
the active channel of the Salt River. The property west of the Perry
Lane Landfill that extends to McClintock Drive consists of eroded river
floodplain terrace, dropping off gradually to the north into the Salt
River channel.
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The elevations of the land surface over the study area vary between
approximately 1145 and 1185 feet above sea level. The flat surface of
the Perry Lane Landfill, which extends east to the Old Tempe Landfill,
ranges in elevation from approximately 1170 to 1185 feet. The north
side of these fill deposits drops off steeply to the Salt River chan­
nel, to an elevation of about 1150 feet. Elevations for the parcel
west of the Perry Lane Landfill range from about 1170 feet on the south
side to about 1145 feet on the north side.

The photos presented in Appendix B depict man-made fill materials
excavated from selected test pits during this investigation. Photo
Nos. 1 through 5, inclusive, depict man-made fill materials recovered
from test pits excavated in the area of the Perry Lane Landfill. Photo
Nos. 6 through 11, inclusive, depict material excavated from test pits
in the area of an inactive construction debris landfill located on ADOT
parcels 7-6335 and 7-6617.

The descriptions of land parcels presented below discuss the current
site uses, fill material type, and the results of subsurface inves­
tigations conducted as part of this and previous studies. Estimated
volumes of man-made fill materials, to be removed for construction of
a south bank protection system between McClintock Drive and a point
approximately 3,600 feet east of McClintock Drive, are presented in
Section 4 of this report.
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3.1.1 ADOT Parcel 7-6341 (also known as Maricopa
County Assessor Parcel No. 132-35-00A)
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Parcel 7-6341 is comprised of the Salt River bed and river terrace
deposits between the McClintock Drive Bridge and the Perry Lane Land­
fill. The conceptual ali gnment for the proposed bank protect ion
system approximately bisects the parcel from north to south. Previous
investigations report that the river bed consists of river-deposited
fill comprised of sand, gravel and cobbles, construction debris and
traces of rubbish and MSW.

Test pits excavated along the conceptual bank alignment, as part of
this and previous investigations, indicate 9 to 15 feet of man-made
fill. This material overlies coarser sediment consisting of sand,
gravel and cobbles that extends to depths of about 100 feet. Soil
samples were not recovered as part of this investigation, therefore,
no environmental testing was performed. However, previous investiga­
tions indicate the presence of phtha1ates at concentrations of 120 to
4,700 parts per billion (ppb), DDE (dichlorodiphenyldichloroethylene)
ranging from 14 to 15 ppb, and the metals arsenic (12.3 ppb) and zinc
(113.5 ppb) in soils within this parcel.

3.1.2 ADOT Parcel 7-6336 (also known as Maricopa
County Assessor Parcel No. 132-35-038)

Parcel 7-6336 consists of river bed areas north of the Perry Lane
Landfill, extending to the existing ADOT right-of-way. The area of
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excavation of the man-made fill along the proposed hardbank alignment
will consist of predominantly river bottom and a small portion of the
Perry Lane Landfill that extends into this parcel. The river bottom
north of the landfill contains river sediments consisting of sand,
gravel and cobbles with traces of construction demolition debris and
rubbish. Test borings and test pits excavated as part of this and
previous investigations indicate man-made fill deposits varying in
thickness from 7 to 35 feet below existing grades. This fill
material overlies the previously described native sand, gravel and
cobble unit.

Analytical testing by TCLP methods of soil samples recovered from
test borings HB-3 and HB-4 during this investigation did not measure
any characteri st ica11y hazardous constituents . Shallow soil gas
samples revealed the presence of traces of benzene, toluene, ethyl­
benzene and xylene (BTEX) compounds along with methane. Soil gas
sample SGA-3 contained a high concentration of methane (17,609 ug/1).
Previous investigations indicated the presence of trace amounts of
DOE and DDT, Di-N-butyl phthalate, and mercury (0.33 parts per
million (ppm)).

3.1.3 ADOT Parcels 7-6614, 7-6615 &7-6616
(also known as Maricopa County Assessor
Parcel Nos. 132-35-03A. 132-35-13A &132-35-13B)

These parcels make up the area described by previous investigations
as the Perry Lane Landfill. Current activities on these parcels are
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]

I

industrial in nature. Parcel 7-6614 is the current site for a con­
crete batch plant operated by Phoenix Redi-Mix. Activities on parcel
7-6615 involve storage and transfer of paper and plastics prior to
recycling. A cabinet manufacturing operation is located on the
southern portion of parcel 7-6616, with the remaining portion of the
parcel currently unused. The conceptual alignment of the proposed
bank protection crosses the northernmost portion of these parcels. In
general, the current and previous investigations indicate that the
materials in the landfill consist of construction debris, sand,
gravel and cobbles, clayey to sandy silts and possibly some pockets
of MSW.

The test pits and borings indicate that man-made fill deposits extend
to depths of 30 to 45 feet below the existing ground surface.

Analytical testing of soil samples from borings HB-l, HB-2 and HB-5
did not indicate the presence of any characteristically hazardous
constituents. Shallow soil gas sampling performed at these parcels
revealed trace amounts of l,l,l-TCA, l,l-DCE, vinyl chloride, PCE,
and chloroform along with small amounts of methane. Soil gas sampled
from SGA-lO and SGA-13, however, indicated methane concentrations of
5,762 ug/l and 32,521 ug/l, respectively. Analysis of soil gas
sampled from GMW-3 during a previous investigation showed methane
concentrations of 8~000 to 11,000 ppm. In addition, trace amounts of
BTEX compounds and l,l-DCE were detected in soil gas samples from
GMW-3. Anal ys is of samples taken from boreholes and test pit excava­
tions as part of previous investigations indicated the presence of
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I
1

soil gas analysis indicated the presence of trace amounts of chloro­
form, 1,1,1-TCA, PCE, BTEX compounds and methane. Analyses of soil
samples recovered during previous investigations detected the
presence of phtha1ates at a concentrat ion of 2,800 ppb at thi s
parcel.

3.1.5 ADOT Parcel 7-6617 (also known as Maricopa County
Assessor Parcel Nos. 132-36-17B &132-36-03Fl

Parcel 7-6617 consists of the eastern portion of the construction
debris landfill described for parcel 7-6336. This parcel extends
eastward from parcel 7-6336 to the western limits of the Old Tempe
Landfill, and from Pima Street on the south to an area immediately
south of the existing ADOT right-of-way and current man-made fill
removal operations. Excavation for the current design configuration
of the proposed bank protection system will not impact this parcel,
due to shoring that will be installed along the current ADOT right­
of-way as part of ADOT Project No. RAM-600-05-507. Man-made fills on
this parcel are primarily composed of foundry slag, construction
debris, rubbish, MSW, silty sand and gravel and sand, gravel and
cobbles. Test borings and test pits excavated at this parcel
indicate that man-made fill deposits extend to depths of 20 to 33
feet below the existing ground surface.

Analytical testing by TCLP methods of soil samples from borings HB-6,
HB-13 and HB-14 did not detect any characteristically hazardous
substances within the fill materials located at this parcel. Shallow
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TABLE 1

Estimated Quantity of Excavation From
Each Parcel Along the Conceptual 100-Year
Alignment of the Bank Protection System
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Parcel No.
7-6341
7-6614
7-6615
7-6616
7-6335
TOTALS

Estimated Excavation Volume,
Alternative 1 Alternative 2

179,000 86,000
70,000 47,000
60,000 56,000
39,000 37,000

161,000 99,000
509,000 325,000

c.y.
Alternative 3

88,000
39,000
45,000
31,000
99,000

302,000
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fill wi 11 remain in the permanent ri ght-of-way as shown in
Figure 2.

o All cut slopes in man-made fill materials were estimated at 2:1
(horizontal to vertical), eliminating the requirement for
sloping.

4.2.1 Excavation Configurations &Risks

Excavation Alternative 1 allows for complete removal of man-made fill
from the permanent right-of-way. A degree of risk must be accepted,
however, to excavate man-made fill materials outside the permanent
right-of-way in a Temporary Construction Easement (TCE). Increased
total excavation volume proportionally increases the risk of encoun­
tering hazardous materials. Long-term risk that must also be accepted
includes the potential that at a future date hazardous materials may
be identified within the TCE. The agency acquiring the TCE may incur
liability for mitigation of identified hazardous materials.

Alternative 2 removes man-made fill from beneath the structural por­
tion of the CSA bank but leaves man-made fills within the permanent
right-of-way. The risk of leaving man-made fill within the permanent
right-of-way are twofold:

o Long-term maintenance risk associated with possible failure of
portions of the bank protection system due to unpredictable
behavior of the man-made fills remaining in the permanent
right-of-way.

o Long-term environmental risk of future identification of
hazardous materials within the right-of-way that may require
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the removal of port ions of the bank protect ion system to
mitigate the contaminants.

A ternative removes all man-made fills from a large portion of the
permanent ri ght-of-way us i ng a so il nail wall to mi nimi ze tota1
excavation. The area from approximately Station 621-310 to 621-808
will be excavated as described in Alternative 2. Risk for this area
is the same as noted for Alternative 2. Long-term risk is reduced
for areas where the soil nail wall can be used to completely remove
man-made fills from the permanent right-of-way. Short-term risk is
of some concern, however, due to the required augering into man-made
fill deposits to anchor the soil nail wall.

4.3 Cost Estimates

Preliminary cost estimates for removal of man-made fill and construc­
tion of'a 100-year, 215,000 cfs bank protection system along the South
Bank of the Salt River in the referenced area are presented in Appendix
D. The cost estimates were based on the following assumptions:

o No cost allowance is provided for handling or disposal of
hazardous materials that may be encountered during excavation of
man-made fills.

o Excavation of man-made fills will comply with the "Plan for
Controlled Removal of Man-Made Fills", SHB Job No. E87-56,
Letter No. 870, prepared for ADOT for control of fill excavation
within the Indian Bend Wash CERCLA site.

o All exposed landfill faces remaining after construction of the
protective bank will be capped.
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o Material excavated for reuse in the construction of the bank
protect i on system will be stockpil ed on-s i te . Material not
suitable for construction will be disposed as construction
debris, rubbish or MSW, as appropriate, in off-site landfills.

o The quantity of rubbish and MSW was estimated to be approxi­
mately 30 percent of the total fill excavated. This estimate
may be significantly revised subsequent to further review of
existing data.

o Placement of fill material behind the bank protection levee is
not included. WIIM' IS nr;y Vi>I.VMI/' t::::.~&\}l~

""0 B ~ Ie-. f:: ,'-(. ?
Alternative 1

The total cost of $13,586,200.00 is estimated for removal of
man-made fills as described for Alternative 1 and construction
of the bank protection system in the referenced area.

Alternative 2

Excavation of man-made fills as described for Alternative 2 and
construction of the bank protection system is estimated to cost
$9,722,600.00.

Alternative 3

The total cost for removal of man-made fills as described for
Alternative 3 and construction of the bank protection system in
the referenced area is estimated to be $9,079,100.00. 4/t','B~

These estimated costs are
vary depending on final
quantities and actual
construction.

preliminary in nature; actual costs will
design configurations, final estimated
fi e1d condit ions encountered duri ng
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5. DISCUSSION &CONCLUSIONS

5.1 Distribution of Man-Made Fills

Page 25

Man-made fill material along the conceptual alignment of the 100­
year 215,000 cfs bank protection system for the south bank of the
Salt River, between McClintock Drive and a point 3,600 feet east of
McClintock, consists of predominantly construction debris along with
varying amounts of MSW and possibly some potentially hazardous
materials. A summary of the estimated volumes of man-made fill to
be excavated from each parcel is presented in Table 1.

5.2 Summary of Investigation of
the South Bank Conceptual Alignment

Results of this investigation of man-made fills along the conceptual
alignment of the 215,000 cfs south bank protection are summarized
below:

o The near-surface soi 1s from McCl i ntock Dri ve to the western
boundary of the Perry Lane Landfill consist predominantly of
man-made and river-deposited fill up to 15 feet in thickness.
Fill material in this area is comprised of sand, gravel and
cobbles mixed with rubbish and possibly MSW.

o The Perry Lane Landfill is comprised of man-made fill deposits
that extend to depths of up to 45 feet below the existing ground
surface along the conceptual alignment. Fill materials include
construction debris, waste rock, sand, gravel and cobbles with
some MSW and rubbish, as evidenced by high methane levels at
parcels making up the Perry Lane Landfill.
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o TClP tests of soil samples recovered during this investigation
did not reveal the presence of any characteristically hazardous
materials in the study area. Previous investigations indicated
the presence of numerous chemical compounds at varying concen­
trations in the study area. Shallow soil gas analyses performed
during this investigation indicated trace concentrations of
various organic compounds and several areas having high
concentrations of methane.

o Based upon the results of this investigation, approximately
302,000 to 509,000 cubic yards of man-made fill will require
removal prior to construction of the 100-year, 215,000 cfs bank
protection system along the currently proposed conceptual
alignment, depending on the selected Excavation Alternative.

o The total estimated costs for three excavation alternatives for
removal of the above noted man-made fill and construction of the
noted bank protection system are $13,586,200.00' e ative
1; $9,722,600.00 for Alternative 2; and ,079,100. for
Alternative 3. "M

/ (/, 1
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TEST DRILLING EQUIPMENT l PROCEDURES

Description of Subsurface Exploration Methods

Auger Boring Drilling through overburden soils is performed with 6 5/8"
0.0., 3 1/4" 1.0. hollow stem auger or 4 1/2 11 solid stem continuous flight
auger. Carbi de insert teeth are norma11 y used on bits so they can
penetrate soft rock or very strongly cemented soils. A CME-55 or CME-75
truck-mounted drill rig is used to advance the auger. The drill rigs are
powered with six-cylinder Ford industrial engines capable of delivering
about 7,000 to 8,400 foot-pounds torque to the drill spindle. The spindle
is advanced with twin hydraulic rams capable of exerting 16,000 to 20,000
pounds downward force.

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

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

Odex System The Odex (overburden drill i ng wi th the eccentri c method)
system, also referred to as the DTH (down-the-hole hammer) system, consists
of a pneumatic-rotary percuss ion down-the-ho1e hammer operating at the
bottom being drilled through a 5" diameter steel casing. The eccentric
button percussion bit overreams the boreholes and allows advancement of the
cas i ng. The same compressed air or air-detergent (foam) mi xture that
operates the hammer also serves to expel the cuttings from the borehole,
where they can be collected as grab samples. Retraction of the eccentric
drill bit allows removal of the hammer from the center of the casing to
facilitate standard penetration testing (ASTM 01586) where noted on the
boring logs.

A-I
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TEST DRILLING EQUIPMENT 1 PROCEDURES (CONT.)

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

Description of Subsurface Exploration Methods (Cont.)

Sampling Procedures Dynamically driven tube samples are usually obtained
at selected intervals in the borings by the ASTM 01586 test procedure. In
many cases, 2" 0.0., 1 3/8" 1.0. samplers are used to obtain the standard
penetration resistance. "Undisturbed" samples of firmer soils are often
obtained with 3" 0.0. samplers lined with 2.42" 1.0. brass rings. The
driving energy is generally recorded as the number of blows of a casing
hammer required to advance the samplers in 6-inch increments. However, in
stratified soils, driving resistance is sometimes recorded in 2- or 3-inch
increments so that soil changes and the presence of scattered gravel or
cemented layers can be readily detected and the realistic penetration
values obtained for consideration in design. These values are expressed in
blows per 6 inches on the boring logs. "Undisturbed" sampling of softer
soils is sometimes performed with thin walled Shelby tubes (ASTM 01587),
pitcher samplers, Denison samplers or continuous CME samplers. Where
samples of rock are required, they are obtained by NQ diamond core drilling
(ASTM 02113). Tube samples are labeled and placed in watertight containers
to rna i nta in fi e1d moi sture contents for testing. When necessary for
testing, larger bulk samples are taken from auger cuttings. Also, repre­
sentative samples are obtained from the cuttings from the hammer and
Schramm drill rig.

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

cljlM1-92102-14-92
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UNIFIED SOIL CLASSIFICATION SYSTEM
Soils are visually classified by the Unified Soil Classification system on the boring logs presented in this report.
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detail~d description of the system,see "The
Unified Soil Classification System" Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised April
1960) or ASTM Designation: D2487-66T.

MAJOR DIVISIONS TYPICAL NAMES

Well Qraded Qravels. gravel-sand mixtures•
or sand"9ravel-cobble mixtures.

Well graded sands. gravelly sands.

Clayey sands. sand-clay mixtures.

Clayey gravels. gravel-sand-clay mixtures.

Silty sands. sand-silt mixtures.

Silty gravels. gravel-sand-silt mixtures.

Poorly graded gravels. gravel-sand mix­
tures. or sand"9ravel-cobble mixtures.

Poorly graded sands. gravelly sands.

SC

GC

SP

GW

GP

SM

GM

SW

GROUP
SYMBOL

~;.~~~
In. .u .

• • \J. ':0'.......
~.:~ ~.

GRAPHIC
SYMBOL

~ J
~ .

iDa Ooe
00 • 0

~ 0 0 0 c

" 0 0 0

" 0 0 0
0 0 "

Limits plot above
"A" line & hatched zone

on plasticity chart

Limits plot below
"A" line & hatched zone

on plasticity chart

limits plot above
"A" line & hatched zone

on plasticity chart

Limits plot below
..A" line & hatched zone

on plasticity chart

CLEAN SANDS

(Less than 5 % passes No. 200 seivel

CLEAN GRAVELS

(Less than 5 % passes No. 200 sieve)

GRAVELS WITH
FINES

(More than 12 %
passes No. 200 sievel

SANDS WITH
FINES

(More than 12% passes
No. 200 sieve)

.... ~"'.-;0 l/l
OOW
U •"'_0

u:j0z
>"''''.... "' ... .... G tit
cr-",
C"1lI

0c.
;l!.c
0 0
Ll).~

-u
~

..
>..

III '":0
5P~
c 0
w Z

Z '"
~ ..
cr ~
C III
W C.
Ill;/!.

~~
o C
U III

-=
'"'"..

..J

Inorganic clays of high plasticity. fat
clays. sandy clays of high plasticity.

Inorganic clays of low to medium plas­
ticity. gravelly clays. sandy clays. silty
clays. lean clays.

Inorganic silts. micaceous or diatoma­
ceous silty soils, elastic silts.

CH'

CL

MH
SILTS OF HIGH PLASTICITY

(Liquid Limit More Than SOl

~ z; SILTS OF LOW PLASTICITY I I I I I_ 0_ Inorganic silts. clayey si ts with slight
~ ...~~ T I I I I ML plasticity.

~ :; ogl:l ~ f- IL_iq_u'_·d_L'_'m_i_t_L_8_s_s_h_a_n_5_0_l --in¥1t-1r-.+- t- -I
~ c .... ou
Vi ... ' !t'~

..... v~

!' ~~
~ o~ CLAYS OF LOW PLASTICITY V~/

'" <:~g (liquid limit Less Than SOl Y.//~> :;~.... ~//
ct i:'J c !:: f-----------------------V-.,;.,Jhhf----+------------------l
(j ~~3~ CLAYS OF HIGH PLASTICITY ~~~~

~. i~ (Liquid limit More Than SOl Vh
J

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

PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS

60,---r--,----,---,r---,,----,.---r--r--,--....,

50t---+----+-+---t----t--t--t---+---..,~V__l
~ CH /V
~ 40 f--+---+--+--+---f---+--+--:::.L-t--+---l
;: /h-- A LINE
':: 30 f--+---+--+--+---f---l:-L---i--t---+---l
~ V~ CL MH
ct 20 f--+--+---+---+-....,..4---+-~-+--+-+-~

c: CL-ML -17 /V
1Of--+--~~-+V~~--li---I--I--f--f-----l

~~ ML
O~--:''=----:-~---:'::----:-':----J':----!'::----'-:-----'-_-'-_-'
o 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT

SOIL COMPONENT

Cobbles
Gravel

Coarse gravel
Fine gravel

Sand
Coarse
Medium
Fine

Fines lsi It or clay)

I PARTICLE SIZ E RANGE

Above 3 in.
3 in. to No.4 sieve
3 in. to ~ in.
% in. to No.4 sieve
No.4 to No. 200
No.4 to No. 10
No. 10 to No. 40
No. 40 to No. 200
Below No. 200 sieve
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TERMINOLOGY USED TO DESCRIBE THE RELATIVE DENSITY,
CONSISTENCY OR FIRMNESS OF SOILS

The terminology used on the boring logs to describe the relative density,
consistency or firmness of soils relative to the standard penetration
resistance is presented below. The standard penetration resistance (N) in
blows per foot is obtained by the ASTM 01586 procedure using 2" 0.0., 1
3/8" 1.0. samplers.

1. Relative Density. Terms for description of relative density of
cohesion1ess, uncemented sands and sand-gravel mixtures.

_N_

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

Relative Density

Very loose
Loose
Medium dense
Dense
Very dense

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

_N_ Relative Consistency

0-2 Very soft

3-4 Soft

5-8 Medium stiff

9-15 Stiff

16-30 Very stiff
30t Hard

Remarks

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

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

cIjIMl-9"..m-I4-~

N

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

Relative Firmness

Very soft
Soft
Moderately firm
Firm
Very fi rm
Hard

A-4
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Page 1 0 f 2
LOG OF TEST BORING NO. HB-l

Location N885843 E504187JOB NO E87-56 DATE 11-16-92

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

QI RIG TYPE Schramm T64H
Q. ....

BORING TYPE 6" Dual Percussion- :J\I: .. .. J
III to- =' U'l U'l .- SURFACE ELEV. 1175.7'0 0 lJ) lJ) "C It-.... .- QI QI U lJ) t. I: I: QI -C DATUM Anderson Nelson Suney.r::. - LL .r::. - - CQI t..- L·- - U'l0.... .... - QI' Q. Q. Q. 3- E QI"CJ QI"C It--U'l.-

C. QI .-.... C 1IIlJ) E E OU'lE 0 .... 111 a:.... III ·--111....
VISUAL CLASSIFICATIONQlI:QI LIII·- LO III 111-111111 HQIQI :>QIQI CO-Ill REMARKS

O·-LL 00::1: (!)...J en (/) IDU:I: Q..J:Q:: 01:0:: ::;)(I)U 0

0 slightly Man-made FILL
4 to moist to Sll.TY SAND, GRAVEL &

2.0 4 to moist COBBLES, predominantly coarse
4 to grained subrounded gravel, well
4 to 0.0 medium graded subangular to subrounded5 4 to dense to sand, nonplastic to low plasticity,

1.0 4 to very dense dark yellowish brown
=
4 note: considerable voids from S' to

10 4

"
U 62 0.0 GM IS' & at 30'; wood fragments from

10' to 19' & at 2S'4 ~

4 to

4 to
note: considerable organics, paper,
plastic & concrete fragments

4 to

15 0.3
4 ~

4 to

4 to

4

20 0.0

4

P

4 to

25 4 to

4 to

15.0 4 to

4 "
0.0

70
4

30 hi-Iy y ~ ~ ~

~
II IV J-V-V

0.0 Man-made FILL
very moist CLAY, medium to high plasticity,
to wet dark brown

35 ~
very soft note: possible concrete washout

1 0 CH materials .
¥ ~

note: organics odor with black
streaks & some gray silty lenses at

40

~
ULIU 0 0.0 40'

~
0.0

45 ~... NATIVE.~.

~;a. SAND. GRAVEL & COBBLES,.~.

3.5 ~;a. GW some silt, predominantly coarse.~.

~;a. 45-75 grained gravel, well graded sand,
.~.

50
~;a. II Iu 60 0.0 nonolastic. dark brown

'---- GROONOWATER SAMPLE TYPE _1-
DEPTH HOOR DATE A • Drill Cuttings 'lEil SHB ACRA, INC. A-5

g 38.0 8:00a 11-17-92 s . 2" 0.0. 1.38" 1.0. tube sBlTple. -t~ B I ENGINEERING &ENVIRONMENTAL SERVICES
~

U . 3" 0.0. 2.42" 1.0. tube s~le. PHOENIX. TUCSON ALBUQUERQUET . 3" 0.0. thin' walled Shelby tube. 1 . so •



VISUAL CLASSIFICATIONREMARKS
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LOG OF TEST BORING NO. HB-2

Location N885745 E504269
RIG TYPE __....!SC~b::r~a~m::-=m==:-:T~6~4~H~ _

I BORING TYPE 6" Dual Percussion
"0 'to SURFACE ELEV. -=:1:-=1~7i='6~.0...'_-:-;--:--_~ _

.!! 'iii 51 ....:D::A:TUM:....:====A:;:n::d::e::r:::so::n:::N::e::l::so::n:::S::u=r::ve:: y======~
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C
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CIl C CIl e..1II·­o-u. OD::E:

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

JOB NO E87 -56 DATE 11-18-92

5

o
I-------l ~

f----;~

~

f--..,...-,-;
1.5 ~

~

I-------l

f----;~
I-------l"

f----;~

10+---+ ~
f----;~

I-------l ~

I-------l ~

I-------l ~

151-------l ~

0.8 ' ~
~

~

~ II U 8

0.8

GMt
SM

slightly
moist to
moist

medium
dense to
very dense

Man-made FILL
sn.TY SAND & GRAVEL, trace of
small cobbles, well graded
subangular to subrounded gravel,
predominantly fine grained sand,
low plasticity to nonplastic, grayish
black to black

note: no returns from 20' to 25'

note: considerable concrete, wood &
some plastic

20t-----i 0.2

Man-made FILL
GRAVELLY SAND, some clay,
predominantly fine to 'medium
grained, subangular to subrounded,
nonplastic, dark brown

Man-made FILL
CLAY, medium to high plasticity,
dark brown
note: organics odor

very moist,
medium
dense to
dense

very moist,
moderately
stiff

SP

0.5

II­

~

li­

i'­
~

II­

~

II- "ITT 15-0-

1----; ': :,:,:,'
1----; -:::' .'-:....:....

I-------l ~~.;.~;,>

35 f--'lo..:.;.O!<...---j ~:::\\
, ,

30t------f~ f-JL-1--+-----"-1-+_--t_---i~C~H___i

f----;~
I----;~

I-------l~

25 ~
~ {\ ~

f--7-::-; ~

0.8 ~

I-------l ~

Stopped Drill at 44'
Stopped Sampler at 45'

SAND, GRAVEL & COBBLES,
predominantly coarse grained
subrounded gravel, well graded
subangular to subrounded, sand,
nonplastic, dark brown

very moist

very dense

GM
0,2

'7 401----4 ~ ~
..;I; ~ ..

1----; ~ ' ..

~ ..
45 t-----i ~ .. r-:,n-+:IIT:'"::;J+--=-::-56-+--+---+------.,
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'--~--.;.GRrOU=NO:.::Y::.:,ATr=E:.:.:R--__, SAMPLE TYPE 1_
I--'0::=E:-PT'='H--!:,-:H:.:::OU~R:_+::_:_'O<:,'A:,:,:TE=--::-,=_l A • Ori II Cutt ings t~1

:g 41.0 2:00nll-18-92 S • 2" 0.0. 1.38" 1.0. tube sarrple. -1# _8 I
:i: U . 3" 0.0. 2.42" 1.0. tube sarrple.
= T • 3" 0.0. thin-walled Shelby tube.
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P8S1e 1 of 1
lOG OF TEST BORING NO. HB-3

Location N885910 ES04314

SAMPLE TYPE
A . Drill Cuttings
S . 2" 0.0. 1.38" 1.0. tube s~Le.
U . 3" 0.0. 2.42" 1.0. tube s~Le.
T . 3" 0.0. thin'walled Shelby tube.

GROONDWATER

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

JOB NO E87-56 DATE 11-19-92
01 RIG TYPE Schramm T64H
0. ....

BORING TYPE 6" Dual Percussion- JlC .. .. I
til t- =' UI UI -- SURFACE ELEV. 1177.0'0 0 01 01 "0 ........ -- 01 Q1UOlL C C 01 -c DATlJI Anderson Nelson Suney

£. - u- £. - - COl L-- L- - U10.... .... - 01' 0. 0. 0. 3-- E arc QI"C ....-U1-
0. 01 --+- C til 01 E E 0 UI E 0"" til <r.... t11 ·_-tII....

REMARKS VISUAL CLASSIFICATIONQlCQI L tII-- LO til tII-tIIt11 H 0101 ::>Q1Q1 CO-til
o--u- 00::1: (!)..J en en IOUI Q..J:o:: 01:0:: ~cnuo

0 slightly Man-made FILL
~ ~ moist SILTY SAND, GRAVEL &
~ ~ COBBLES, well graded subrounded
~ ~ medium gravel, well graded subangular to
~ ~ dense to subrounded sand, nonplastic to low5
~ ~ very dense plasticity, dark brown to brown
~ ~ below 30'
• note: concrete fragments, metal &
~ ~ asphaltic concrete fragments

10 1.0 ~ >- 1- II 10 0_0
~ ~

~M- note: trace of clay below 10'
~ .. GC increasing with depth
~ ..

note: plastic & paper at 25'
~ ..

15 ~

note: predominantly sand & gravel
~ .. below 30'
~

~ ..
~ .. 0.020 ~ >
~ ..
~ ..
~ ..

25 ~ ..
~

?.Ii
~

~ ..
2.0

~ to

1-IV 8-18- 0_9
30 ~ .. 15

~ io

~ ..
.if) - SAND, GRAVEL & COBBLES,--- 0.0 very moist some to considerable silt,35 -..... predominantly coarse grained---- subrounded gravel, well graded--..... GP subangular to subrounded sand,
1-5 --- nonplastic, dark brown<»-

¥'- 40
.->----------- V 41/9"--- II

45 Stopped Drill at 44'
Stopped Sampler at 44'9"

50
'---

DEPTH HOOR DATE
41.0 none



SHB AGRA, INC. A-8
ENGINEERING &ENVIRONMENTAL SERVICES

PHOEN IX• TUCSON ALII\JQUERQUE
RENO/SPARKS· EL PASO· MEXICO
SALT LAKE CITY· LAKEWOOO/DENVER

Page 1 0 f 1
LOG OF TEST BORING NO. HB-4

Location N88S911 ES04202

SAMPLE TYPE
A . Drill Cuttings
S . 2" 0.0. 1.38" I.D. tube saq>le.
U . 3" 0.0. 2.42" 1.0. tube sa""le.
T . 3" 0.0. thin'walled Shelby tube.

GROUNDWATER

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

JOB NO E87-S6 DATE 11-20-92
01 RIG TYPE Schramm T64H
o.+- BORING TYPE 6" Dual Percussiop- :lIC ., .. I

1lI ... =' III 1/1 .- SURFACE ELEV. 1174.3'u 0 Dl Dl "C ...
+- .- 01 Q1UDlL.. C C 01 - C DATUM Anderson Nelson Survey

~ - lJ.. ~ - - COl L..- L..- - 1/10
+- +- - 01' 0. 0. 0. 3·- E QI"C Q1"C "'-1/1'-
0. 01 ._+- C llIDl E E OI/IE O+-llI <I:+-llI _.-1lI+-
Q1CQI L..1lI'- L..O 1lI 1lI -1lI1l1 H 0101 :>0101 Co-llI REMARKS VISUAL CLASSIFICATION
0·-lJ.. 00:::1: (!)..J (J) (J) IDU:I: Q..:E:O:: 0:1:0:: :::>CIX.J U

0
~

0.0 moist Man-made FILL
CLAYEY SAND &: GRAVEL.

I
very predominantly coarse grained
soft to subrounded gravel. predominantly

5 0.5 I 0 very firm fine to medium grained sand.
medium plasticity. dark brown

I note: interbedded with clayey sand
layers; some voids from 10' to 30'

10 ULIv 0
GCI

I
SC-
CL

15 10

I20

I
25 I

I30 U-IU 30
1.5

~- SAND, GRAVEL &: COBBLES,35 --- moist predominantly coarse grained-
~

-eo- GP subrounded gravel, predominantly--- very dense fine to medium grained sand,-0(;lIo- 7-28- nonplastic to low plasticity, darkC1>

II Iv 50 0.040 -~ brown- Stopped Drill at 39'
Stopped Sampler at 40'6"

45

50
'---

DEPTH HOUR DATE
37.0 3:00p 11-20-92



RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY· LAKEWOOO/DENVER

Palle 1 0 f 2
LOG OF TEST BORING NO. HB-5

Location N885836 E504957
01 RIG TYPE Schramm T64H
Q. ....

BORING TYPE 6" Dual Percussion- :lIC .. .. I
III I- :::J 1/1 1/1 - SURFACE ELEV. 1185.0'0 0 01 01 "0 ........ - 01 Q1UOIL C C 01 -c DATlJI Anderson Nelson Survey.c - lL. .c - - COl L- L'- - 1/10.... .... -01' Q. Q. Q. 3·- e QI"'D 01"0 ....-1/1.-

Q. 01 ·-.... C III 01 e E ol/le C .... 1lI a:.... 1lI ·_·-IlI....
01 COl LIlI'- LO III 1lI-1lI1l1 HQIQI :>0101 CO-Ill REMARKS VISUAL CLASSIFICATION
C·-lL. CO::::E: (!)..J en en IOU:I: O-:E:o::: O:E:O::: :;)CJX.J 0

0

~
10 moist Man-made FILL

CLAYEY SAND & ORAVEL,
medium predominantly coarse grained gravel,

~
dense to predominantly medium grained

5
SCI dense subangular to subrounded sand,
GC medium to high plasticity, dark

0.5 ~
brown

~ IIIn ':;-7-7
note: voids present from 10' to IS'

10

~ -

15 ~
0 Man-made FILL

1 0 ~ to moist SILTY SAND, ORAVEL &
0 COBBLES, predominantly coarse

~ 1 2 very dense grained subrounded gravel, well20 graded subangular to subrounded
sand, nonplastic to low plasticity,

~ to 2.3 dark brown

25 2.2 GM note: some plastic at 30'
10.0

~ to

Ll 1 57/18"30 ~ ~

~ ~

~

'i 3
~ ~ 77
~ ~

35 .:::....: Man-made FILL:.' :.:-:.", moist SAND, some silt, predominantly

L\\ fine to medium grained, subangular
:....... : dense to subrounded, nonplastic, dark

40 1.0
:0:\:\

SP brown

45
:::;:~}~o-- 0.5 SAND, ORAVEL & COBBLES-g -..... GP- very moist-5.0 -- GM to moist,--- 23-39 very dense-50 -- II U 70

- GROUNDWATER SAMPLE TYPE I
DEPTH HOUR DATE A • Drill Cuttings -11~J?l1 SHB AGRA, INC. A-9

g 47.0 1:30a11-24-92 S • 2" 0.0.1.38" 1.0. tube ~_16

! U • 3" 0.0. 2.42" 1.0. tub
T • 3" 0.0. thin'walled Sh

PROJECT East Papago Freeway 215,000 CFS
Conceptual Ali&nment South Hardbank

JOB NO. E87-56 DATE 11-23-92



SHB AGRA, INC. A-IO

ENGINEERING &ENVIRONMENTAL SERVICES
PHOENIX· TUCSON ALBUQUERQUE

RENO/SPARKS' EL PASO· MEXICO
SALT LAKE ClTY • LAICEWOOO/DENVER

_1­
I~
-1~1

t

Palle 2 of 2
LOG OF TEST BORING NO. HB-S

Location N885836 E5049S7

SAMPLE TYPE
A - Drill Cuttings
S - 2" 0.0. 1.38" 1.0. tube s~le.
U . 3" 0.0. 2.42" 1.0. tube s~le.
T - 3" 0.0. thin-walled Shelby tube.

GRCXJNDIJATER

g
:i:

JOB NO. E87-56 DATE 11-23-92

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

Q,I RIG TYPE Schr&mm T64H
o..+- 6" Dual Percussion- :nl: ,. .. I BORING TYPE

III I-:::J \II \II .- SURFACE ELEV. 1185.0'0 0 01 01 '0 ...
+- .- Q,I Q,I U 01 c.. I: I: Q,I -I: DATlJC Anderson Nelson Suney

.l: - u.. .l: - - CQ,I c...- c..- - \110
+- +- -Q,I' 0.. 0.. 0.. 3-E QI"O woo '+--\11-
0.. Q,I ._+- I: 11101 E E O\llE C+-111 <E:+-111 '-111+-
Q,ICQ,I c.. 111·- c..o III III -111111 HQ,IQ,I :> Q,IQ,1 CO-Ill REMARKS VISUAL CLASSIFICATION
c·-u.. CO:::E: t!)..J en en lDU::J: Q..:E:o:: O:E:O:: ::>cnu 0

50 wet SAND, GRAVEL & COBBLES,
some to considerable silt,

very dense predominantly coarse grained
subrounded gravel, well graded

55 subangular to subrounded sand,
nonplastic, dark brown

Stopped Drill at 49'
Stopped Sampler at 50'6"

60

65

70

75

80

85
.

90

95

100
'---- GRCXJNDIJATER A-IO

DEPTH HCXJR DATE SHB AGRA, INC. ,

i 47.0 1:30a 11-24-92



SHB AGRA, INC. A-ll
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON ALBUClUERQUE
RENO/SPARKS' EL PASO' MEXICO
SALT LAKE CITY· LAKEIo'OOO/DENVER

_1­
IfS::71I
-I~I-,-

Page 1 of 1
LOG OF TEST BORING NO. HB-6

Location N88S808 ESOSS09

SAMPLE TYPE
A-Drill Cuttings
S 2" 0.0. 1.38" 1.0. tube s~le.
U 3" 0.0. 2.42" 1.0. tube sa~le.
T . 3" 0.0. thin-walled Shelby tube.

GROUNDWATER

sz
:!:

JOB NO. E87-56 DATE 2-22-93

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

QI RIG TYPE Schramm T64H
n.+- 6" Dual Percussion Hammer- JlC .. .. I BORING TYPE

/II I- '::J III III - SURFACE ELEV. 1173.3'0 0 01 01 "C ...
+- .- QI Q1UOlL. C C QI -C DATUM Anderson Nelson Survey.r::. - u.. .r::. - - COl L..- L.- - 1110

+- +- - Q1' n. n. n. 3·-E QI"C Q1"C '+--111'-
n. Ql ._+- C /IIDl E E 0 III E 0+-/11 <I:+-/II '-'-111+-
QlCQl L. /11'- L.O /II /11-/11/11 HQIQI :>QIQ1 Co-/II REMARKS VISUAL CLASSIFICATION
o·-u.. O~:E: (!)..J en en lDU::I: Q..:E:n:: O:E:~ ::)cnu 0

0 """- moist Man-made FILL-CIII',,=- to wet SANDY GRAVEL, some silt, fine.g.-- to coarse grained subangular gravel,-.,..- very soft predominantly medium to coarse-5 -- grained subangular sand, nonplastic,--- brown--oe.-- note: void 10' to 12'-=--:¥ 10 ---o<:ao II TT 0 00 GP-- II iTT- 2--------15 --------------20 --- II TT ? 00------«'-
-c..---25 -----.....--------30 ---""'"----~--- SAND, GRAVEL & COBBLES,---35 - wet small amount of silt & clay, fine to-- medium grained sand, subrounded--- GP hard to rounded gravel & cobbles, weakly--- lime cemented, nonplastic, brown----40

;m._

Stopped Drill at 40'

45

50
'----- GROUNDWATER

DEPTH HOUR DATE,
10.0 1:300 2-22-94 ---

,



VISUAL CLASSIFICATION

note: some black clay, traces of
paper & some wood at 20'

note: void from 4' to 5'

note: concrete block from 6' to 10'

FILL
GRAYELLY SAND, considerable
silt, trace of clay, some lime,
nonplastic to low plasticity, brown

REMARKS

moist

very dense
to medium
dense

RIG TYPE Schramm T64H
BORING TYPE 6" Dual Percussion Hammer
SURFACE ELEV. ---,1~1~7--=2,,-=.~3_t --,=-=-~_=- _
DATUM Anderson Nelson Survey

Page 1 0 f 1
LOG OF TEST BORING NO. HB-7

Location N88575S ES04900

~p

0.0

o "

OJa. ....- ~c ., I
III l- =' 1/1 1/1 -U 0 Dl Dl "tJ ....- OJ OJUDlL C C OJ -c
.I: - - COJ L'- L'- .- 1/10
0. 0. a. 3·- S QJ"tJ OJ"tJ ....-1/1.-
111m S S OI/IS 0 .... 111 <t.... 111 ·--111....
LO III 111-111111 HOJOJ :> OJ OJ CO-Ill
t!)..J CI)CI) IOU:r: Q..~ O:E:~ ~cnuu--
:-:::-.o

5: :i
::.:::.::

I I::/::}
1°1 I ::<.:.::

.I: 1- it~ ~ - OJ,a. OJ ._~ C
OJ C OJ L 111'­
o·-u. O~:E:

JOB NO. E87-S6 DATE 2-23-93

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

1 1 :. '>:".

1 1

'/0

VI 14

ITTl 17

H I I I I II 1::':/:"

201 1 :":'.:':"

r----i ::,:.::,:.::
15r----J :.:.... :,:.

I I '

1 1 :.-:.,:. ..

25
1 I >\<::

30H!)
::.:.::.:'::

I I : .....

SILTV CLAY, some sand, medium
plasticity, brown

SAND, GRAVEL & COBBLES,
considerable clay, predominantly
fine grained sand, predominantly
coarse grained subangular to
rounded gravel, low plasticity,
brown

wet

wet

hard

firm

CL

ap

351 I~
t=:J:~ I I I40~ -~ h1u1_ 40 I-

451 I Stopped Drill at 40'
Stopped Sampler at 41 '6"

5MB AGRA, INC. A-12
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON ALBUQUERQUE
RENO/SPARKS' EL PASO' MEXICO
SALT LAKE CITY· LAKEWOOD/DENVER

_I

_~I
B I

501 I I I I I I I I I I

~ GROUNO~ATER SAMPLE TYPE
DEPTH HOUR DATE A - Drill Cuttings

SZ none S • 2" 0.0. 1.38" 1.0. tube s~le.
~ U - 3" 0.0. 2.42" 1.0. tube s8ll1'le.
= T - 3" 0.0. thin-welled Shelby tube.



SHB AGRA, INC. A-13
ENGINEERING &ENVIRONMENTAL SERVICES

PHOEN IX• TUCSON ALBUQUERQUE
RENO/SPARKS' EL PASO' MEXICO
SALT LAKE CI TY • LAKEWOOD/DENVER

-'­1lS:/ll
-t~1-,-

Page 1 0 f 1
LOG OF TEST BORING NO. HB-8

Location N885788 £504800

SAMPLE TYPE
A • Drill Cuttings
S . 2" 0.0. 1.38" 1.0. tube s~Le.
U • 3" 0.0. 2.42" 1.0. tube s~le.
T • 3" 0.0. thin-walled Shelby tube.

GROUNDWATER

g
:i:

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbanli

Q/ RIG TYPE Schramm T64H
0. .... 6" Dual Percussion Hammer- :l'C .. .. I BORING TYPE

III ~ :J III III - 1172.4'0 0 01 01 "0 .... SURFACE ELEV..... - Q/ Q/ U Dlt. I: C Q/ -I: DATUM Anderson Nelson Survey.c - u. .c - - I:Q/ L.- L.- - III 0.... .... - Q/"- 0. 0. 0. 3- E Q/"O Q/"O ....-Ul-
0. Q/ .-.... I: 11101 E E 0 III E C .... III <t.... 1II --Ill....
Q/CQ/ L. 111'- L.O III 111-111111 H Q/Q/ :>Q/Q/ CD-Ill REMARKS VISUAL CLASSIFICATION
c·-u. CO:::E: (!)...J (I) (I) lDU::I: 1l.:E:o:: O:E:O:: :::J(l)UO

0

I)
moist Man-made FILL
to wet GRAVELLY SAND, trace of silt,

predominantly coarse grained
loose to subrounded gravel, predominantly

5 medium fine to medium grained subangular
dense sand, some lime, nonplastic to low

1
plasticity, brown

note: traces of wood, plastic &

10 SP concrete
.: :<:-:". II

ITT '1
: ........ note: large voids from IS' to 30'
:..:.: .

~/>::: note: butane odor noted by cyclone

15
. .' .'. from 33' to 34'
)\::::

," "

LO):o:

¥20 ::~::<~ .~:

II
TT R

::o~o:;o}
::«:-:.::

25
(::;:\
r~:'~\:
: ......
:....... :.
: ......

30 '::.":.>
,' ..

',' "

',' "::",
.:. ".
:":.:':-'.
::-:.>:-::
',' "

35
:.': .:-: 0',-- SAND, GRAVEL & COBBLES,--- wet some silt, subrounded ·to rounded--- GP gravel & cobbles, medium grained--- very dense sand, nonplastic, brown- 65-40 -oCDo- "

II f40/R'--- Stopped Drill at 40'
Stopped Sampler at 41 '6"

45

50
- GROUNDWATER

DEPTH HOUR DATE SHB AGRA, INC. A-13,
21.0 O:OOa 2-24-93,,

JOB NO. E87-56 DATE 2-24-93



VISUAL CLASSIFICATIONREMARKS

Page 1 0f 1
LOG OF TEST BORING NO. HB-9

Locadon N885809 E504683
R[G TYPE Schramm T64H
BOR[NG TYPE 6" Dual Percussiop Hammer

.,;;: SURFACE ELEV. 1172.9'
_~ U; 5 DATUM ---O:A;':n:":d7e:':r~s-o-n~N;-e";"ls-o-n---;S;-u-r-Y-e-y-------
'+--1/1-
·--111....
CO-Ill

;:)CJX.) 0

..
Ul
Ol
C

(..--
aro

<1:.... III
:>QlQI
o~o::

..
Ul
Ol
C

(..­
arc

0 .... 111
HQlQI
Il.~

QI
11. ....
::JlC
~:so

QI WUOl(..
- - C QI
11. 11. 3- e
e e OUle
III 111-111111

(I) (I) lCU::I:

IIIo
£.
11.
1ll0l
(,,0
(!)-!

£. 1- it........ -w,
11. QI .-.... C
QI C W (,,111-­
O--IJ. 0 O::~

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South HardbaDK

JOB NO. E87-S6 DATE 2-24-93

o

5f-1-----'1

101 I

}

''-::,.'

',:',"

..... :....
::,;-;:-: .. ,

~p

moist
to wet

very
loose to
very dense

Man-made FILL
GRAYELLY SAND, trace of silt,
considerable subrounded to rounded
gravel, predominantly medium
grained sand, nonplastic to low
plasticity, brown

note: large voids from 5' to IS'

note: some clay at 16'

::.:':::::"
note: some concrete pieces with slag
below 16'

:.: :>::

note: considerable concrete at 20'

note: voids between 22' & 28';
wood, PVC pipe from 22' to 27'

..'

.::.,

I I :>".,~ 151 I

201 I
:<::::-,'~ OJ~

.'

251 I

30f-1-----'1

.:-'.,
....

':1:1:.... ,-..
l~ SM­

SP

wet

very loose
to loose

SAND, considerable silt, fine to
medium grained, subangular to
subrounded, nonplastic, brown

:' . ,"..

SAND, GRAVEL & GOBBLES,
some to considerable silt & clay,
fine to medium grained sand,
subrounded gravel & cobbles,
nonplastic, dark brown

very dense

wetGp

.... ,"I.

:i l-fTIl®?2"I I I I_.-

35f-1---I

4011----1

451 1

Stopped Drill at 40'
sampler refused at 40'8"

SHB AGRA, INC. A-14

RENO/SPARKS· EL PASO· MEX[CO
SALT LAKE CITY· LAKEyoo%ENVER

ENG[NEER[NG &ENVIRONMENTAL SERVICES
PHOENIX • TUCSON ALBUQUERQUE

_1­
1rs::7J1

-1~jI

501 I I I I I I I I I I

L--J GRCXJNDWATER SAMPLE TYPE
DEPTH HCXJR DATE A - Drill Cuttings

SZ 15 0 I·S0p 2-24-93 S - 2" 0.0. 1.38" [.0. tube seq>le.
= •• U • 3" 0.0. 2.42" [.0. tube s~le.

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



SHB AGRA, INC. A-1S
ENGINEERING & ENVIRONMENTAL SERVICES

PHOENIX· TUCSON ALBUQUERQUE
RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY, LAICEWOOO/DENVER

I
_I~I
fBI-,-

Pege 2 of 2
LOG OF TEST BORING NO. HB-1

Location N885843 E504187

SAMPLE TYPE
A • Drill Cuttings
S • 2" 0.0. 1.38" I.D. tube saq>le.
U . 3" 0.0. 2.42" I.D. tube saq>le.
T . 3" 0.0. thin·walled Shelby tube.

GROUNDWATER

:g
¥

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South HardbanJi

JOB NO. E87-56 DATE 11-16-92
QI RIG TYPE Schramm T64H
Q.+- 6" Dual Percussion- JlC .. .. J BORING TYPE

III .- ::J III III .- SURFACE ELEV. 1175.7'0 0 0) 0) "D ~

+- .- QI QlUO)t. C C QI .- C DATUM Anderson Nelson Suney
~ - lL. ~ - - CQI t..- t.- .- 1110

t ~ -Ql' Q. Q. Q. 3'- E arc QI"D ~-III'-
._+- C 1110) E E OlliE 0+-111 <1:+-111 '-'-III+-

QlCQI t. 111'- t.0 III 111-111111 HQIQI :> QI QI CO-III REMARKS VISUAL CLASSIFICATION
0·-lL. OO::J: (D..J Cf) Cf) CDU:I: a..J:o:: OJ:O:: ::lUXJ 0

50
Stopped Drill at 49'
Stopped Sampler at 50'6"

55

60

65

70

75

80

85
.

90

95

100
- GROUNDWATER

DEPTH HOUR DATE SHB AGRA, INC. A-1S
38.0 8:00a 11-17-92



RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY· LAICE\OlI)/DENVER

Page 1 0f 1
LOG OF TEST BORING NO. HB-10

Location N885847 E505372JOB NO. E87-56 DATE 2-25-93

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

01 RIG TYPE Schramm T64H
o..~ 6" Dual Percussion Hammer- ;,IC .. .. I BORING TYPE

III .-;:, III III .- 1167.0'0 0 OJ OJ '1J ... SURFACE ELEY.
~ .- 01 Q1UOJt. C C 01 -C DATUM Anderson Nelson Survey.I:. - LL. .I:. - - COl t.-- t..- .- 1110

~ ~ -01' 0.. 0.. 0.. 3·- e Ql'1J QI'lJ "'-111--
0.. 01 ·_~C III OJ e e 0 III e 0~1ll <I:~1ll '-'-Ill~
Q1CQI t. 111·- t.o III 111-111111 H 0101 :::> 01 01 CO-Ill REMARKS VISUAL CLASSIFICATION
O--LL. 00:::1: t!)-! (I) (I) lDUX Q..J:o:: 0:1:0:: :lCIX.J 0

0

'}i
moist Man-made FILL

SAND, trace of silt, medium to fine
soft to grained, nonplastic to low plasticity,
moderately dark brown

5 firm
::<.>:-< SP note: some plastic at 10'

f
10 .;. ".

II
ITTIt'vf'I>''." ....

':::' ,'.:
::':':-:'::

r::;:':~:
~ 15

'." ....-- SAND, GRAVEL & COBBLES,--01& wet trace of silt & clay, predominantly--- GP medium grained sand, subrounded--- very dense gravel, nonplastic, brown-20 -- 60-- II In ?:Old"-,2' note: traces of glass at 18'
\.

Stopped Drill at 20'
Sampler refused at 21'4"

25

30

35
.

40

45

50
'-- GROUNDWATER SAMPLE TYPE I

DEPTH HOUR DATE A - Drill Cuttings _11;::/1 SHB AGRA, INC. A-16
¥ 15.0 2:0011 2-25-93 S - 2" 0.0. 1.38" 1.0. tube "'.......1..

:i: U - 3" 0.0. 2.42" 1.0. tut
T - 3" 0.0. thin-walled S~



SHB AGRA, INC. A-17
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON ALBUQUERQUE
RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY· LAKEWX/DENVER

_1­
_t~
~l-,-

Page 1 0 f 1
LOG OF TEST BORING NO. HB-11

Location N885846 E505365

SAMPLE TYPE
A - Drill Cuttings
S . 2" 0.0. 1.38" 1.0. tube slllJl)le.
U 3" 0.0. 2.42" 1.0. tube s~le.
T - 3" 0.0. thin-walled Shelby tube.

ROUND\JATER

g
:t

PROJECT East Papago Freeway 215,000 CFS
Conceotual Alignment South Hardbank

JOB NO. E87-56 DATE 2-25-93
01 RIG TYPE Schramm T64H
Q.+- 6" Dual Percussion Hammer- :7IC .. .. J BORING TYPE

III I- :::J 1/1 1/1 .- 1167.1'0 0 C) C) 'U .... SURFACE ELEV.
+- .- 01 Q1UC)L C C 01 .- C DATlJI Anderson Nelson Survey

.J:. - U. .J:. - - COl L·- L·- .- 1/10
+- +- - 01' Q. Q. Q. 3'- E Ql'U Q1'U ....-1/1.-
0.. QI ._+- C IIIC) e E 01/1 e 0+-111 ([+-111 '--III+-
QlCQI LIII·- LO III 111-111111 HQIQI :>QlQI Ctr-III REMARKS VISUAL CLASSIFICATION
o·-u. OO:::E: (D..J en en ICU:I: D..:E:o:: O:E:O:: ;:)(I)U 0

0
\.~;.< moist Man-made FILL

SAND, trace of silt, predominantly
::':'::':':: fine to medium grained, subangular..... "

fine grained gravel, nonplastic to
\.~;./

5 low plasticity, dark brown

r/\: SP
note: traces of wood, metal &

\\? foundry slag

10 :.....:.:.. note: voids from 10' to 14'

:...:.:-;:'; note: traces of plastic & styrofoam
debris from 14' to 17'..... "

SZ
',' "

= <:<:~ 0.515 .:::.....-- SAND, GRAVEL &. COBBLES,-C)oC)o

wet predominantly medium to coarse--- grained sand, subrounded gravel &-20 -- very dense cobbles, nonplastic, brown- -.l IT l'ii 11 'i' 01------------25 ------ GP4"iJo_------30 ----"!!!"'~---------35 ------ .----""""--40 ----------....----45 - Stopped Drill at 45'

50
'--- GROUND\JATER

DEPTH HOUR DATE SHB AGRA, INC. A-17
14.0 3:450 2-25-93



VISUAL CLASSIFICATIONREMARKS

Page 1 0 f 1
LOG OF TEST BORING NO. HB-12

Location N885814 E504S22
RIG TYPE Schramm T64H
BORING TYPE 6" Dual Percussion Hammer

'tJ ~ I SURFACE ELEV. 1174.7'
~-i~ DATUM Anderson Nelson Survey
'-'-111+- I

CO-Ill
:JCJ)U 0

..
III
Dl
C

L.'-
Q/'tJ

«:+-111
:>0101
o:co:::

..
III
Dl
C

L..-
QI'U

0+-111
H 0101
a..:co:::

01
Q.+­
JlC

.... :Jo
01 Q/UDlL.

- - COl
Q. Q. 3- e
e e ollle
III 111-111111

CJ) CJ) A:) U :I:

IIIo
£.
Q.
IlIDl
L.O

('!)-1

£. ,- it+- +- - 01'
Q. 01 ._+- C
01 COIL. 111'­o '-I.L OO::::C

PROJECT East Papago Freeway 215.000 CFS
Conceptual Alignment South Hardbank

JOB NO. E87-56 DATE 3-3-93

51 I ::.::.:-:.:.

o

..Q.2.

:..'

:. ': .. '

...:....

SP/
(ip

slightly
moist to
moist

medium
dense to
dense

Man-made FILL
SAND & GRAVEL, some silt,
predominantly medium to coarse
grained subangu1ar to aubrounded
sand, predominantly fine grained
subangular to subrounded gravel,
trace of lime, nonplastic, brown

'.' "

I I :":'.:-:.:: ttl1I I I I I
:~.:-::.:-:: 2.6
::,>:.'"10.-},0

: ..>:'
.' .

note: voids present from 34' to 36'

Man-made FILL
SAND, some fine grained gravel,
predominantly fine to medium
grained, nonplastic, dark brown to
brown

wet
below 25'

medium
dense

medium
dense

slightly
moist to
very moist

GM

0.50.6[[~

:...

::~ ..::: [[lUI 12 I 2.0 I 2.0 I SP I

I I :.....:->:.....

I I::':':>::

I II

301 I

20r I

151 I w:~ I I I I I I I I FILL I
SIT..TY GRAVEL, some sand &
trace of small cobbles,
predominantly coarse grained,
subangular to subrounded,
nonplastic, brown

~ 2St=;;=1 (::::>
- W::':'/"

: ..:....

I ---+ ::'::.:-:':.
3SI--A-+ ::';'::'

1.5

401-1---..,

--------- U 0.0 00
GP wet

very dense

SAND, GRAVEL & GOBBLES,
trace of boulders, fiile to medium
grained sand, predominantly coarse
grained subangular to subrounded
gravel, nonplastic, yellowish brown

Stopped Drill at 39'2"

451 I

SHB AGRA, INC. A-iS
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON ALBUQUERQUE
RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY· LAKEWOOO/UENVER

_1­
~
-1~1

~ I III I I I I I I

GROUNDWATER SAMPLE TYPE
DEPTH HOUR DATE A • Drill Cuttings

SZI 250M 2'3011 3-3-93 S' 2" 0.0. 1.38" 1.0. tube sarrple.
= •• U • 3" 0.0. 2.42" LO. tube sarrple.
¥I T • 3" 0.0. thin'walled Shelby tube.



RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY· LAKEWOOO/OENVER

Pege 1 0 f 1
PROJECT East Papago F.reeway 215.000 CFS LOG OF TEST BORING NO HB-13

Conceptual Ahgnment South Hardbank •__
JOB NO. E87-56 DATE 3-3-93 & 3-4-93Location N885776 E50S268

QI RIG TYPE Schramm T64H
Q.+- 6" Dual Percussion Hammer- JlC .. .. I BORING TYPE

III 1-;:' III III .- SURFACE ELEV. 1167.8'U 0 01 01 "C ~

+- .- QI QlUtllt.. C C QI '-C DATUM Anderson Nelson Survey
£ - LL £ - - CQI t..- t..- .- 1Il0
+- +- - QI'- Q. Q. Q. 3·- E QJ"C QI"C ~-IIl'-
Q. QI ._+- C Illtll E E 0 IIlE C+-1lI <J:+-1lI '_·-Ill+-
QlCQI t.. 111'- LO III 111-111111 H QIQI ::> QI QI CO-Ill REMARKS VISUAL CLASSIFICATION
C'-LL CO::l: (.!)...J en en lCU:I: n.I:o:: 01:0:: :::lWUU

0 moist Man-made FILL.'
" SILTY SAND &: GRAVEL, trace of.'

0.3 " medium cobbles with occasional boulders,
"

" dense to predominantly coarse grained
"

" 0.0 ll:o very dense subangular to subrounded gravel,5 "

~MI predominantly fine to medium
"

GM" grained sand, some lime, low
" plasticity, dark brown

"

" ,

IIlu 15 0.010
"

"

:
"

" , ,

15 "

0.7
' ,

"

~ :

"

, , II lIT 1/20 ~ I-U- Man-made FILL
~ .. wet SILTY SAND, GRAVEL &:
~ It- COBBLES, occasional small
~ .. very boulders, predominantly coarse
~ .. GM dense to grained subrounded gravel,25
~ .. medium predominantly fine to medium
~ .. dense grained sand, nonplastic, brown
~

.. note: metal fragments from 20' to

30 WLll 10 30' (fencing)
. ...
s ... SAND, GRAVEL & COBBLES,
s ... GM/ wet

trace of boulders, predominantly
coarse grained subrounded gravel,

35 1.5 ... GP predominantly fine to medium
s ... very dense grained sand, nonplastic, dark
~ jo. brown .
~ Ito
~ jo.

40 ~ .. ~ lu 76 0.8

Stopped Drill at 39'
Stopped Sampler at 40'6"

45

50
'--- GROUNDWATER SAMPLE TYPE I

DEPTH HOUR DATE A - Drill Cuttings -II~I SHB AGRA, INC. A-19
g 17.0 8:00a 3-4-93 ~ - ," n n 1 ~A" r n foilM e:~mnIA

t



RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY· LAKEWOOO/DENVER

Page 1 of 1
LOG OF TEST BORING NO. HB-14

Location N88S734 ESOSlS9JOB NO. E87-56 DATE 3-4-93

PROJECT East Papago Freeway 215uOOO CFS
Conceptual Alignment So th Hardbank

QI RIG TYPE Schramm T64H
0. .... 6" Dual Percussion Hammer- ;)IC .. .. I BORING TYPE

III I-::::J 1/1 1/1 - SURFACE ELEV. 1170.7'0 0 OJ OJ ~ ........ .- QI QI U lJj(... C C QI .- C DATlJ4 Anderson Nelson Suney.r; - lJ.. .r; - - CQI L'- L'- .- 1/10.... .... -Ql' 0. 0. 0. 3'- E ~ QI"U <+--1/1--
0. QI ·-.... C 1110) E E OI/IE C .... III <1:.... 111 ·--111....
QlCQI L 111·- LO III 111-111111 H QIQI :>QIQI CO-Ill REMARKS VISUAL CLASSIFICATION
C·-lJ.. cn:::E: t!l..J en en lQU:I: D..:E:n:: O:E:n:: ::>cnu 0

0 very moist Man-made FILL"
" to moist sn.TV SAND &: GRAVEL,

"

.' predominantly fine grained
" loose subangular to subrounded sand &

"

0.5 " to dense gravel, low plasticity, brown to
5 "

~" reddish brown
" -~

"

" note: grading to clayey sand &
" gravel below 8'

" \I IU 3 0.010
.,

"
" note: grading locally to a silty sand

" & gravel below 14'.,

" ,

" note: some cobbles below 18'
0.6

",

15 " 0.6
"

"

"
"

:

~ "
" II ITT 52 0.6 On20 -

- - I--JL- SAND, GRAVEL &: COBBLES,-- wet some silt & occasional boulders,---- predominantly coarse grained--- very dense subangular to subrounded gravel,-25 1.0 -~ GP predominantly fine to medium---- grained sand, nonplastic, brown---------- II IT 51
30

.....
Stopped Drill at 29'
Stopped Sampler at 30'

35

40

45

50
'--- GROUNDWATER SAMPLE TYPE I

DEPTH HOUR DATE A - Drill Cuttings -11~/1I SHB AGRA, INC. A-20
SZ 19.0 2:2511 3-4-93 S • 2" 0.0.1.38" 1.0. tube ~~_Ift

:!: U • 3" 0.0. 2.42" 1.0. tul
T • 3" 0.0. thin'walled SI



PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

Page l of 1

LOG OF TEST PIT NO. THB-l

SHB AGRA, INC. A-21
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS, EL PASO· MEXICO
SALT LAKE CITY • LAKEI.iOOO/DENVER

I

tXt-1# B I-,-
SAMPLE TYPE

B . Undisturbed Block Sample.
D • Disturbed Bulk Sample.
J . Jar Sample
G . Grab Sample

JOB NO. E87-56 DATE 3-10-93
Link-Belt LS-26S0QI GROONDWATER BACKHOE TYPE

Do '++- N88S781 E505592- ;,a o.c: I DEPTH HOUR DATE LOCATION
III I- ~~ ~ ELEVATION 1182.9'0 "0 <t- none.- QI QI :::SCCQI QI '-C J DATUM Anderson Nelson Survey.r:. .r:. - - +- QI CLC3: .- UlO

+- +- D. 0- Do 11)+-0 't--~-

Do QI IIIDl E E '-C~:;JI --Ill+-
QlCQI e..0 III III OOQle.. CO-Ill REMARKS VISUAL CLASSIFICATIONQ.-LL. (!) ...J en en :r:oo.c :::xnuo

0 slightly Man-made FILL"
"

moist SILTY SAND &. GRAVEL, predominantly fine to
"

" SM/ medium grained sand, fine grained subrounded to:
" GM subangular gravel, some lime, low plasticity, brown

" , .
"

" note: considerable concrete & construction debris
" consisting of rags, wood, etc.

, ,

"

5 Man-made FILL
I~ ~ slightly SILTY SAND, GRAVEL &. COBBLES, occasional

~ moist to small boulders, predominantly coarse grained
moist subrounded gravel, fine to medium grained subangular

to subrounded sand, nonplastic to low plasticity,
brown to dark brown

10 GM
I; l-

I ..

I~

I; ..
Ii-

Ii-
15

li-

I' lI-,. ...
I· IP

Stopped Backhoe at 19'

20

25
'----



SHB AGRA, INC. A-22
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS· EL PASO· MEXICO
SALT LAKE CITY· LAKEWOOO/DENVER

_1­
_1rs.:7j1
1~1-,-

Page l of 1
LOG OF TEST PIT NO. THB-2

SAMPLE TYPE
B . Undisturbed Block Sample.
D . Disturbed Bulk Sample.
J . Jar Sample
G • Grab Sample

Q/ GROUNDWATER BACKHOE TYPE Link-Belt LS-2650
n. ....... N885757 E504921- ~

Q/ Oij I DEPTH HOUR DATE LOCATION
III .... ~ ELEVATION 1172.0'0 to+-+-- '0 C+- none.- Q/ Q/ :::lCCQ/ Q/ '-C t DATUM Anderson Nelson Survey

.I: .I: - - +-Q/ CIa .- 1Il0
+- +- n. n. n. 1/'1+- 0 '+--1/'10-
n. Q/ 1110> E E ·-Cc.:~ ._-Ill+-
Q/CQ/ too III III OOQ/to CO-Ill REMARKS VISUAL CLASSIFICATIONQ.-u. (!)...J en en I:OQ.O ::::xnu 0

0 slightly Man-made FILL.. moist SILTY SAND & GRAVEL, trace of cobbles,.. predominantly coarse grained subrounded to angular
gravel, fine to medium grained sand, some lime, low
plasticity, dark brown to gray

oCI .. note: considerable concrete fragments, brick, wire &
I. metal pipe
I~ GMT

5
SM

l~

I~

I"
10 .. ..

I. ..
: .. ..
I.. ..
• ..

Stopped Backhoe at 13'

15

20

25
-

JOB NO. E87-56 DATE 3-10-93



PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

Page l of 1

LOG OF TEST PIT NO. THB-3

SHB AGRA, INC. A-23
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS' EL PASO· MEXICO
SALT LAKE eI TY • LAKEWOOO/DENVER

I

1~1-1# B I-,-
SAMPLE TYPE

B - Undisturbed Block Sample.
D • Disturbed Bulk Sample.
J . Jar Sample
G • Grab Sample

JOB NO. E87-56 DATE 3-10-93
Link-Belt LS-26S0Q,I GROUNDWATER BACKHOE TYPE

Q. &f-+- N88S837 ESOS27S- ::J'I
Q,I c.a I DEPTH HOUR DATE LOCATION

III I- ~ ELEVATION 1168,4'0 t..........- 't:l I+- none.- Q,I Q,I ~CCQ,I Q,I '-C t DATUM Anderson Nelson Survey
~ ~ - o+-Q,lGa .- 1/10
0+- 0+- Q. Q. Q. 411+-0 '+--~-

Q. Ql IIlDl E E ·-cc.;;l ._-Ill+-
Q,lCQ,I t.o III III OOQ,lt. CO-Ill REMARKS VISUAL CLASSIFICATIONC'-LL (.!)..J (J) (J) J:OQ..O ::::xnuu

0 slightly Man-made FILL:
" moist to SILTY SAND &. GRAVEL grading locally to a

"

: moist CLAYEY SAND &. GRAVEL, trace of small cobbles,
" well graded, subangular to subrounded, low plasticity,

"
" dark brown:
"

:
SM/" note: foundry slag from 0 to 2'

" leM-
" ~~/ note: some concrete blocks mixed with foundry slag

:
~~ from 2' to 8'6"5 "

"

" note: OVA reading of spoil pile = 0.8 ppm' ,

:
"

:
"

:

, ,

"
"

" , ,

:

10
"

" , ,

"

" , ,- NATIVE--- GP slightly SAND. GRAVEL &. COBBLES, trace of boulders,--- moist predominantly coarse grained subrounded gravel,--- medium to coarse grained subangular to subrounded
15 sand, nonplastic, light brown

note: maximum estimated particle size of 14" to 16"
I

Stopped Backhoe at 14'6"

20

25
'---



PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment SQuth Hardbank

Page 1 of 1
LOG OF TEST PIT NO. THB-4

SHB AGRA, INC. A-24
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON, ALBUQUERQUE
RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY, LAKEWOOO/DENVER

_1­
tfS:/11
-t~J-,-

SAMPLE TYPE
B . Undisturbed Block Sample.
D . Disturbed Bulk Sample.
J . Jar Sample
G . Grab Sample

JOB NO. E87-56 DATE 3-11-93
Link-Belt LS-26S0QI GROUNDIJATER BACKHOE TYPE

Q. '+-i- N88S84S ESOS407- :n ~ I DEPTH HOUR DATE LOCATION
til I- f........~ ~ 17.0 1:20p 3-10-93 ELEVATION 1168.1'0 "U .....- QI QI ::3CCQI QI ·-c t DATUM Anderson Nelson Survey

~ ~ - - +-Ql~ .- 1Il0
+- +- Q. Q. Q. Ul+-O 't-- Ul--
Q. QI /II C) E E ·-ct.;:;JI .-10+-
QlCQI t.o /II III OOQlt. Co-/II REMARKS VISUAL CLASSIFICATIONCJ·-u. (.!)...J en en J:OQ.O ::xnuo

0-:;: ': ~M/ slightly Man-made FILL
<;: " GM moist to SILTV SAND & ORAVEL, trace of cobbles,
.::: " moist predominantly fine grained subrounded to subangular
.::: " gravel, fine to medium grained sand, some lime,
.... " nonplastic to low plasticity, dark gray

r:z \ note: some foundry slag

~ Man-made FILL
5 Wj CLAYEY SAND grading locally to a SANDY CLAY,

sc- moist some gravel, well graded sand, considerable lime,Wj CL medium plasticity, brown

~ note: considerable construction debris, rags & plastic

Wj
~10

~
~IWj15

~
~ ~

":// GP SAND, ORAVEL & COBBLES, predominantly coarse

\ wet grained subrounded gravel, medium to coarse grained
sand, nonplastic, brown

20
Stopped Backhoe at 18'6"

25
'----



PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

Pege 1 0 f 1
LOG OF TEST PIT NO. THB-S

SHB AGRA, INC. A-25
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS' EL PASO' MEXICO
SALT LAKE CITY· LAKEWOOO/DENVER

I

'[Xl-1# B I-,-
SAMPLE TYPE

B . Undisturbed Block Sample.
D . Disturbed Bulk Sample.
J Jar Sample
G - Grab Sample

JOB NO. E87-S6 DATE 3-10-93
Link-Belt LS-26S0Q,I GROUNDWATER BACKHOE TYPE

0. 'to+- N885828 ES04813- ::n o.c I DEPTH HOUR DATE LOCATION
III I- ~-! ~ ELEVATION 1172.9'0 "0 ... none.- Q,I Q,I :::SCCQ,I Q,I ·-c I DATUM Anderson Nelson Suney.I: .I: - - .... Q,IQO;~ 1Il0.... .... 0. n. 0. Ul+-O '+-- lIt-

o. Q,I /lim E E ·-CL.?' --Ill+-
Q,ICQ,l t.o III III OOQ,lt. CO-Ill REMARKS VISUAL CLASSIFICATIONC·-La.. (!)...J (/) (/) ~OQ.C ::xnuo

0 slightly Man-made FILL.'

.' moist to SILTY SAND &: GRAVEL, trace to some cobbles,
'. moist predominantly well graded subrounded to subangular.' · . sand & gravel, some lime, low plasticity, brown. '
' .

. '

.'
note: considerable concrete, reinforcing rods, bricks,

· . 8M/ wood & wire cable:
GM

note: PID reading = 1.5 ppm.'
5 :

· .
:

· .
:

'.
:

' .
.' · .
. '

:
· .

10
Backhoe refused at 10'

15

20

25
'--



SHB AGRA, INC. A-26
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS' EL PASO· MEXICO
SALT LAJ(E CITY· LAKEWOOO/OENVER

I

tR1~-t..? B I-,-

Page 1 0 f 1

LOG OF TEST PIT NO. THB-6

SAMPLE TYPE
B . Undisturbed Block Sample.
D . Disturbed Bulk Sample.
J . Jar Sample
G . Grab Sample

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South HardbanK

Link-Belt LS-26S001 GRClJNDIJATER BACKHOE TYPE
ll. 'to+- N88S836 ESQ4689- :J\ o.c: I DEPTH HOUR DATE LOCATION

III I- ~~ ;g ELEVATION 1173.7'U "t:l <t- none.- 01 01 :H: C 01 01 ,-c t DATUM Anderson Nelson Survey.t: .t: - - +-Q1Qa .- 1110
+- +- ll. ll. ll. lII+- U '+--~-

ll. 01 III D) E E ·-cc.;;J ._-104-
Q1CQI e..o III III 00 Ole.. CO-Ill REMARKS VISUAL CLASSIFICATIONl:J.-lL. ('!)-1 en en J::uo..o :::xnuu

0 slightly Man-made FILL:
" moist sn.TY SAND &: GRAVEL, trace of small cobbles,

"
" well graded subrounded gravel, predominantly fine to:
" medium grained sand, some lime, low plasticity, light

"
" yellowish brown

"
",

:

: note: considerable concrete blocks ( maximum
estimated particle size of 3" to 5"), reinforcing rods &

" cable
:

5
",

,"
~M/ note: PID reading of spoil pile = 0.1 to 0.5 ppm",

" GM"

"
",

:
",

:
"

"
"

",

:

10 ,"

"

"
",

",

:
",

:
."

,"
"

:
""

"
",

15
:

Stopped Backhoe at IS'

20

25
'---

JOB NO. E87-56 DATE 3-11-93



PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

Page l of 1
LOG OF TEST PIT NO. THB-7

SHB AGRA, INC. A-27
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY • LAKEIo'OOO/DENVER

'­~I
-t~1-,-

SAMPLE TYPE
B - Undisturbed BLOCK SampLe.
D - Disturbed BuLk SampLe.
J - Jar SampLe
G - Grab SampLe

JOB NO. E87-S6 DATE 3-11-93
CII GRCXJNDWATER BACKHOE TYPE Link-Belt LS-26S0
n. '+-+- N88S836 ES04618- :n o.c I DEPTH HCXJR DATE LOCATION

til I-
~-~ ~ ELEVATION 1173.4'0 "C <t- none.- CII CII ::3CCCII CII '-C t DATUM Anderson Nelson Survey.c. .c. - - +- CII cu::J: .- 1110

+- +- n. n. n. 111+-0 '+--- 111--
n. CII tilt» E E ·-CL.;7 ._-lII+-
CIICCII t.o til til OOCllt. CO-til REMARKS VISUAL CLASSIFICATIONQ.-u. (l)...J (I) (I) :E:OQ.C =xnuo

0 moist Man-made FILL"
",

SIT..TY SAND &:. GRAVEL, trace of clay & small"'
", cobbles, well graded subrounded gravel,

"
", predominantly fine to medium grained subangular to

"
", subrounded sand, some lime, low plasticity, brown to

"
", light brown

"

SM/",

" GM note: considerable concrete blocks & wire cable
",

,"

note: PID reading of spoil pile = 0.4 to 0.5 ppm5
",

"
",

,"

"
",

"
",

,"

",

"
",

,"

""

"

10 "
",

"
",

Stopped Backhoe at 11'

15

20

25
'---



PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

Page 1 0 f 1
LOG OF TEST PIT NO. THB-8

SHB AGRA, INC. A-28
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS· EL PASO' MEXICO
SALT LAKE CITY, LAKE\lOOO/DENVER

I

l[}?J-1# B I
-1-

SAMPLE TYPE
B . Undisturbed Block Sample.
D . Disturbed Bulk Sample.
J . Jar Sample
G . Grab Sample

- ...... -- --
ClI GROUNDWATER BACKHOE TYPE Link-Belt LS-26S0
n. '+-+- N88S888 ES04S30- Jl a..c: I DEPTH HOUR DATE LOCATION

III I- ~-+-+-~ ~ ELEVATION 1169.4'0 "C C+- none.- ClI ClI :lCCClI ClI '-C t DATUM Anderson Nelson Survey
.I:. .I:. - - +-ClIlLl:::J: -- 1Il0
+- +- n. n. n. Ul+-O '+--I/lo-
n. ClI IIICl E E '-C~;J: ---III+-
ClICClI LO III III OOCllL

~~ REMARKS VISUAL CLASSIFICATIONC)'-LL. (!)...J C/) C/) 1:000

0 moist Man-made FILL" -,
SILTY SAND & GRAVEL grading locally to SAND" -, & GRAVEL, some to considerable small cobbles,

"
", predominantly fine to medium grained sand,

"
", predominantly coarse grained subrounded to

"
", subangular gravel, trace of lime, nonplastic to low

" SM/
" :-TM-

plasticity, light yellowish brown

", SP/ note: PID reading of excavation ... 0.5 to 0.7 ppm
" GP5 "

",

"
",

"
",

"
",

"
",

"
",

"

"
",

"
""

10 "
",

"
",

"
".

"
",

"
",

"

Stopped Backhoe at 13'

15

20

25
'----



SHB AGRA, INC. A-29
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS' EL PASO· MEXICO
SALT LAKE CITY· LAKEWOOD/DENVER

I
1[X11

-\0' B I-,-

Pllge 1 0 f 1
LOG OF TEST PIT NO. THB-9

SAMPLE TYPE

B Undisturbed Block Sample.
D . Disturbed Bulk Sample.
J . Jar Sample
G Grab Sample

JOB NO. E87-56 DATE 3-11-93

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South HardbanK:

Link-Belt LS-26S0Gl GROUNDWATER BACKHOE TYPE
Q. '++- N88S879 ES04423- :n OJ: I DEPTH HOUR DATE LOCATION

III I- ~+-t-~ ~ ELEVATION 1176.1'0 -0 .... none.- Gl Gl :::JCCGl Gl '-C ! DATUM Anderson Nelson Suney
.!:. .!:. - - +-Glaa: .- lila
+- +- Q. Q. Q. lII+- 0 "+--lIl--
Q. Gl III 01 e e '-CL~ '--l'lI+-
alCal e..a III III aaGle.. CO-Ill REMARKS VISUAL CLASSIFICATIONC)'-LL. (l)...J en en 1:00..0 ::xnuo

0 slightly Man-made FILL"
" moist to SILTV SAND & GRAVEL, trace of small cobbles," '. moist predominantly fine to mediumg grained sand & fine

"

"
grained subangular to subrounded gravel, some lime,

" SM/ low plasticity, brown:
" ~M

" note: concrete fragments throughout"

"

'.
"

5 Man-made FILL
- ~ SILTV GRAVEL, trace of small cobbles,

moist to predominantly coarse grained, subrounded, nonplastic,
very moist light yellowish brown

note: considerable asphalt & concrete blocks with
some organic material & carpet

note: trace of clay below 5'

10 GM note: PID reading of spoil pile = 0.2 to 0.6 ppm

• ~

• ~

- II-

- Ii-

• i;o

15

I, li-
I- ~

Stopped Backhoe at 18'6"

20

25
'----



PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

Page 1 of 1
LOG OF TEST PIT NO. THB-l0

SHB AGRA, INC. A-3D
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS ·EL PASO· MEXICO
SALT LAKE CITY· LAKEWOOO/DENVER

I

1lX11
-1# B I-,-

SAMPLE TYPE
B • Undisturbed Block Sample.
D . Disturbed Bulk Sample.
J • Jar Sample
G . Grab Sample

JOB NO. E87-56 DATE 3-11-93
Link-Belt LS-2650QI GROUNDWATER BACKHOE TYPE

D. ....... N88S716 ES04417- Jl o..c: I DEPTH HOUR DATE LOCATION
fIl I- ~+-+-~ ~ ELEVATION 1176.6'0 1J .... none.- QI QI :::JCCQI QI '-C t DATUM Anderson Nelson Survey..c ..c - - .... QI GO: .- 1II0.... .... D. D. D. Ill+- 0 '+--~-

D. QI fIlOl E E o5~~ '--f1l+-
QlCQI LO fIl fIl CO-III REMARKS VISUAL CLASSIFICATIONa·-u.. (,!)...J (/) (/) :t:OQ.C =xJX.JO

D ••••••••••••

SP moist Man-made FILL
SAND, some silt, some to considerable fine grained
gravel, predominantly medium to coarse grained
subangular to subrounded, trace of lime, nonplastic,
brown

~- \--- Man-made FILL---. SAND, GRAVEL & COBBLES, occasional small--- moist to boulders, predominantly coarse grained subrounded--- very moist gravel, medium to coarse grained subangular to
5 --- subrounded sand, nonplastic, brown---- GP-- note: trace of garbage & plastic-----=
-~---------10 ------------------ Stopped Backhoe at 13'

15

20

25
'----



SHU AGRA, INC, A-31
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS· EL PASO' MEXICO
SALT LAKE CITY· LAKEI.IOOD/DENVER

I

~-#B-,-

Page 1 0 f 1
LOG OF TEST PIT NO. THB-tt

SAMPLE TYPE

B . Undisturbed Block Sample.
D . Disturbed Bulk Sample.
J . Jar Sample
G . Grab Sample

JOB NO. E87-56 DATE 3-11-93
Link-Belt LS-2650QI GRCXJNDWATER BACKHOE TYPE

Q. ....... N88S923 ES04229- ~ o..c I DEPTH HCXJR DATE LOCATION
III ~ ~+-+-~ ~ ELEVATION 1176,1'u "'C <t- none.- QI QI ;'CCQI QI ·-c t DATUM Anderson Nelson Survey

.I: .I: - - +-QllIl3 .- 1/10
+- +- Q. Q. Q. 1/1+- U &+--1/10-
Q. QI Illm E E ·-cc.;;r ._-Ill+-
QlCQI e.0 III III OOQle. CO-Ill REMARKS VISUAL CLASSIFICATIONC·-LL. t!)...J en en J:UQ.C ::xnuu

0 moist to Man-made FILL"
" slightly SIT..TY SAND & GRAVEL, trace of small cobbles &

" , ,
moist clay, predominantly fine grained subrounded to

" , , subangular gravel, well graded sand, some lime,
" , , nonplastic to low plasticity, brown to dark brown
" , ,

" note: some concrete blocks up to 2' to 4' & other' ,

" construction debris
"

"

5
' ,

: SM/' ,

" GM' ,

"

:
, ,

"
"

"

"

"

" , ,

10 " , ,

" , ,

"

"

"

, ,

"
, ,

"

"

15 " , ,

"
"

"
"

"
"

"
"

" , ,

"
"

"
"

Stopped Backhoe at 19'

20

25
'------

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South HardbanK



PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

Page 1 0 f 1
lOG OF TEST PIT NO. THB-12

SHB AGRA, INC. A-32
ENGINEERING & ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS· EL PASO· MEXICO
SALT LAKE CITY, LAKEYOOO/DENVER

_1_
t~1

-1~1
-1-

SAMPLE TYPE
B . Undisturbed Block Sample.
D - Disturbed Bulk Sample.
J Jar Sample
G . Grab Sample

QI GROUNDWATER BACI::HOE TYPE Link-Belt LS-2650
ll. '+-+- N88S824 ES04114- :n OJ: I DEPTH HOUR DATE LOCATION

III ..... f+-+-~ ~ ELEVATION 1183.9'0 "C &t- none.- QI QI :::JCCQI QI -C ~ DATUM Anderson Nelson Survey.r. .r. - - +-QI ao: .- lila
+- +- ll. ll. ll. I/)ot- 0 'f-11l--
ll. QI III m e e ·-ct.;;Jl ._-1lI+-
QlCQI LO III III OOQlL CO-Ill REMARKS VISUAL CLASSIFICATION0·-l1. (.!)...J (I) (I) :E:UQ..C :::xnuo

°1 nr moist Man-made FILL

t CLAYEY SAND, GRAVEL & COBBLES, well graded
subrounded to subangular sand & gravel, some lime,

~
low plasticity, brown

~
Man-made FILL

~
CLAYEY SAND & GRAVEL, trace of small cobbles,
well graded subangular to subrounded sand & gravel,

~
some lime, low plasticity, dark brown

5 sr/ moist

~ GC
note: concrete blocks from 10' to 13'

~
~
~10

~
~0)C

Stopped Backhoe at 13'

15

20

25
-

JOB NO. E87-56 DATE 3-12-93



PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

Page 1 0 f 1
LOG OF TEST PIT NO. THB-13

SHB AGRA, INC. A-33
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS· EL PASO· MEXICO
SALT LAKE CITY, LAKEWOOD/DENVER

I

tlRll
-f# B I,-

SAMPLE TYPE
B . Undisturbed BLock SampLe.
D • Disturbed BuLk SampLe.
J • Jar SampLe
G . Grab Sample

JOB NO. E87-56 DATE 3-12-93
Link-Belt LS-2650QI GROUND~ATER BACKHOE TYPE

0. '+-+- N885833 E5Q388S- Jl OJ: I DEPTH HOUR DATE LOCATION
III I- ~+-+-~ ~ ELEVATION 1183,7'0 "0 <t- none.- QI QI :::H::::CQI QI '-C t DATUM Anderson Nelson Survey.t: .t: - - +- QI CLl:3: .- 1110

+- +- 0. 0. 0. Ul+- 0 't--1Il--
0. QI 111m e e ·-C4;J1 .-10+-
Q/CQ/ t.o III III OOQ/t. CO-Ill REMARKS VISUAL CLASSIFICATIONQ.-u. (!)....J en en :E:UQ.C ::::xJX.) 0

0 moist Man-made FILL
SILTY SAND, GRAVEL & COBBLES, predominantly

I, GM coarse grained subrounded gravel, well graded
I- I>- subrounded to subangular sand, some lime, low
I' I>- plasticity, light yellowish brown,.

~

" note: trace of concrete fragments on surface
"

"
, ,

" Man-made FILL
, ,

SILTY SAND & GRAVEL, well graded subrounded5 , , moist
" gravel, predominantly fine to medium grained sand,

, ,

some to considerable lime with moderately cemented
" SM/" fragments of caliche, low plasticity, brown
" GM
"

"

.'

..
"

" , ,

" , ,

10 ' ,

"

" , ,

"

"
, ,

"
"

" , ,

"

"

"

"

15
"

" , ,

"

:
"

"

" , ,

"

Stopped Backhoe at 18'

20

25----



SHB AGRA, INC. A-34
ENGINEERING &ENVIRONMENTAL SERVICES

PHOENIX· TUCSON· ALBUQUERQUE
RENO/SPARKS· EL PASO· MEXICO
SALT LAKE CITY, LAKEIJOOO/DENVER

_1_
t~1

-1~1
-1-

Pege 1 0 f 1
LOG OF TEST PIT NO. THB-14

SAMPLE TYPE
B . Undisturbed Block Sample.
D . Disturbed Bulk Sample.
J Jar Sample
G Grab Sample

JOB NO. E87-56 DATE 3-12-93

PROJECT East Papago Freeway 215,000 CFS
Conceptual Alignment South Hardbank

Link-Belt LS-265001 GROUNDIJATER BACKHOE TYPE
0. '+-+- N88S745 ESQ3818- Jl Q!: I DEPTH HOUR DATE LOCATION

III ..... ~+-+-~ ~ ELEVATION 1177.6'u "C <t- none.- 01 01 :::lCCQI 01 ·-c ~ DATUM Anderson Nelson Survey
~ ~ - - +- 01 CLl3: .- 1Il0
+- +- 0. 0. 0. Ill+- U 't--~-

0. 01 11Il» E E ·-C~;J: ---10+-
Q1CQI LO III III OOQlL CO-Ill REMARKS VISUAL CLASSIFICATIONc·-u.. (!)....I (/) (/) J:uo..c ::xnuu

0 slightly Man-made FILL"

" moist to SILTY SAND &. GRAVEL, trace of small cobbles,
" moist predominantly fine to medium grained sand &. fine

"
" grained subangular to subrounded gravel, some lime,

"
, , SM/ low plasticity, brown

"
" OM

"

"

"

"

5 "

"
"

"

I~
SILTY SAND, GRAVEL &. COBBLES, occasional

moist boulders, predominantly coarse grained subrounded
I~

gravel, medium to coarse grained sand, some lime,
I~ GM low plasticity, light brown

~.. note: trace of concrete blocks throughout with other
10 1 ~ Iio construction debris

I~ Iio

Iio note: maximum estimated particle size of 18" to 24"

Stopped Backhoe at 11 '6"

15

20

25
'----



PROJECT East Papago Freeway 215.000 CFS
Conceptual Alignment South Hardbank

P.ge 1 0 f 1
LOG OF TEST PIT NO. THB-15

SHB AGRA, INC. A-35
ENGINEERING &ENVIRONMENTAL SERVICES

PHOEN I X • TUCSON • ALBUQUERQUE
RENO/SPARKS' EL PASO' MEXICO
SALT LAKE CITY, LAKEWOOD/DENVER

_1­
lrs::/ll
-'~I

-1-

SAMPLE TYPE
B - Undisturbed Block Sample.
D • Disturbed Bulk Sample.
J . Jar Sample
G . Grab Sample

JOB NO. E87-56 DATE 3-12-93
QI GROUNDWATER BACKHOE TYPE Link-Belt LS-2650
Q. '+-+- N88S647 ES03821- :Jl Q.C I DEPTH HOUR DATE LOCATION

III I-
~-~ ~ ELEVATION 1175.2'0 '0 .... none.- QI QI :JCCQI QI ·-C t DATUM Anderson Nelson SurveyL; L; - - +-QlCIa - 1/'10.... +- Q. Q. Q. 11)+-0 -1/'10-

Q. QI IIICl E E ·-cc.;;Jl -II)+-
QlCQI LO III III

£P~
CO-III REMARKS VISUAL CLASSIFICATIONO·-LL t!)....J (f) (f) ::xnuo

0.::: " SMI moist Man-made FILL.. '. GM SILTV SAND & GRAVEL, trace of clay,
1\ predominantly fine grained gravel. fine to medium

~ .. grained sand, subrounded to subangular, some lime,
~ .. low plasticity, brown
~ ..
~ .. Man-made FILL
~ .. SILTV SAND. GRAVEL & COBBLES, trace to some
~ .. boulders, predominantly coarse grained subrounded

5 ~ .. gravel, medium to coarse grained subangular to
Fo GM subrounded sand, trace of lime. low plasticity to

~ nonplastic, light yellowish brown
~

I~ note: PID reading of spoil pile = 1.8 ppm
~

I~ ~

~

I~ to

101~ ~

I~ p

I~ ~

I~

Stopped Backhoe at 13'

15

20

25
'---



1

_1-

..!fs,:?LSHB AGRA, INC.
1~1 Engineering & Environmental Servicet.-,-



Photo 1.
THB-14.

Silty sand, gravel and cobbles excavated from
Minor components include construction debris.

I

Photo 2. Clayey sand and gravel excavated from THB-12.

SHB Job No. E87-56
letter No. 1119 B-1

~AGRA
Earth & EnvlronmentslGroup



Photo 3. Silty sand and gravel excavated from THB-ll.
Note concrete rubble upper left and lower right

portions of the photo.

Photo 4. Sand, gravel and cobbles excavated from THB-I0,

SHB Job No. E87-56
Letter No. 1119 B-2

@AGRA
EBrth & Environmental Group



.. .\;,~.

~. ~.~~.;:;; -'--'"

Photo 5. Silty gravel and concrete excavated from THB-9.

Photo 6. Construction debris and silty sand and gravel
excavated from THB-l.

SHB Job No. E8l-56
letter No. 1119 B-3

~AGRA
Earth & Environmental Group



····.r-
........~•..c-."... t· \ .

I

Photo 7. Test Pit THB-6.
Note considerable reinforcing
rods~ cable and concrete.

Photo 8. Silty sand and gravel excavated from THB-5.
Note large concrete block in the foreground.

SHB Job No. E87-56
Letter No. 1119 8-4

~AGRA
Esrth & Environmental Group



Photo 9. Silty sand and gravel with construction
debris excavated from THB-2.

Photo 10. Test pit THB-2. Note considerable concrete
and assorted construction debris.

SHB Job No. E87-56
Letter No. 1119 B-5

§AGRA
Earth & Environmental Group



Photo 11. Construction debris and rubbish with sand,
gravel and cobbles excavated from THB-I. Note

considerable amount of wood and organic material.

SHB Job No. E87-56
Letter No. 1119 8-6

~AGRA
Earth & EnvironmentalGroup
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..llXlI..SHB AGRA, INC.
1;' BI Engineering & Environmental Services
-t-



@AGRA

MAN-MADE FILL QUANTITY ESTIMATE

CALCULATION SHEET
QUANTIY ESTIMATE ALTERNATIVE NO. 1
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. EB7-56
LETTER NO. 1119

CROSS-SECTION LOCATION DISTANCE
PLANIMETER TO NEXT ESTIMATED

AREA SECTION VOLUME
CONTROL LINE STATION (sq feet) (feet) (cubic yd)

215,000 CFS 649-000 1,276
400 17,156

215,000 CFS 649-400 1,040
200 14,415

215,000 CFS 649-600 2,852
300 29,556

215,000 CFS 649-900 2,468
200 39,067

215,000 CFS 649-1100 8,080
260 79,156

215,000 CFS 620-100 8,360
200 69,926

215,000 CFS 620-300 10,520
200 59,259

215,000 CFS 620-500 5,480
150 39,222

215,000 CFS 621-200 8,640
200 64,000

215,000 CFS 621-400 8,640
200 53,778

215,000 CFS 621-600 5,880
215 43,159

215,000 CFS 621-808 4,960

TOTAL 509,000

C-l
Earth & Environmental Group



LANDFILL CAP QUANTITY ESTIMATE

CALCULATION SHEET
QUANTITY ESTIMATE -- ALTERNATIVE NO. 1
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

CROSS-SECTION LOCATION CROSS-
SECTIONAL

LENGTH
CONTROL LINE STATION (feet)

215,000 CFS 649-000 25

215,000 CFS 649-400 25

215,000 CFS 649-600 23

215,000 CFS 649-900 38

215,000 CFS 649-1100 40

215,000 CFS 620-100 76

215,000 CFS 620-300 71

215,000 CFS 620-500 84

215,000 CFS 621-200 32

215,000 CFS 621-400 90

215,000 CFS 621-600 80

215,000 CFS 621-808 80

DISTANCE
TO NEXT ESTIMATED
SECTION AREA
(feet) (square yd)

400 1,111

200 533

300 1,017

200 867

260 1,676

200 1,633

200 1,722

150 967

200 1,356

200 1,889

215 1,911

TOTAL 14,700

@AGRA C-2
Earth & Environmental Group



@AGRA

MAN-MADE FILL QUANTITY ESTIMATE

CALCULATION SHEET
QUANTIY ESTIMATE -- ALTERNATIVE NO. 2
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

CROSS-SECTION LOCATION DISTANCE
PLANIMETER TO NEXT ESTIMATED

AREA SECTION VOLUME
CONTROL LINE STATION (sq feet) (feet) (cubic yd)

215,000 CFS 649-000 1,276
400 17,156

215,000 CFS 649-400 1,040
200 6,704

215,000 CFS 649-600 770
300 14,722

215,000 CFS 649-900 1,880
200 12,000

215,000 CFS 649-1100 1,360
260 35,726

215,000 CFS 620-100 6,060
200 47,148

215,000 CFS 620-300 6,670
200 55,593

215,000 CFS 620-500 8,340
150 37,278

215,000 CFS 621-200 5,080
200 39,926

215,000 CFS 621-400 5,700
200 33,778

215,000 CFS 621-600 3,420
215 25,083

215,000 CFS 621-808 2,880

TOTAL 325,000

C-3
Earth & Environmental Group



LANDFILL CAP QUANTITY ESTIMATE

CALCULATION SHEET
QUANTITY ESTIMATE -- ALTERNATIVE NO. 2
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

CROSS-SECTION LOCATION CROSS-
SECTIONAL

LENGTH
CONTROL LINE STATION (feet)

215,000 CFS 649-000 24

215,000 CFS 649-400 24

215,000 CFS 649-600 48

215,000 CFS 649-900 46

215,000 CFS 649-1100 43

215,000 CFS 620-100 73

215,000 CFS 620-300 73

215,000 CFS 620-500 91

215,000 CFS 621-200 38

215,000 CFS 621-400 76

215,000 CFS 621-600 76

215,000 CFS 621-808 80

DISTANCE
TO NEXT ESTIMATED
SECTION AREA
(feet) (square yd)

400 1,067

200 800

300 1,567

200 989

260 1,676

200 1,622

200 1,822

150 1,075

200 1,267

200 1,689

215 1,863

TOTAL 15,400

@ AGRA C-4
Earth & Environmental Group
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~
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MAN-MADE FILL QUANTITY ESTIMATE

CALCULATION SHEET
QUANTIY ESTIMATE ALTERNATIVE NO. 3
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

CROSS-SECTION LOCATION DISTANCE
PLANIMETER TO NEXT ESTIMATED

AREA SECTION VOLUME
CONTROL LINE STATION (5g feet) (feet) (cubic yd)

215,000 CFS 649-000 1,276
400 17,985

215,000 CFS 649-400 1,152
200 8,148

215,000 CFS 649-600 1,048
300 17,156

215,000 CFS 649-900 2,040
200 13,704

215,000 CFS 649-1100 1,660
260 32,500

215,000 CFS 620-100 5,090
200 39,185

215,000 CFS 620-300 5,490
200 44,778

215,000 CFS 620-500 6,600
150 31,222

215,000 CFS 621-200 4,640
200 38,296

215,000 CFS 621-400 5,700
200 33,778

215,000 CFS 621-600 3,420
215 25,083

215,000 CFS 621-808 2,880

TOTAL 302,000

@ AGRA C-5
Earth & Environmental Group



SOIL NAIL WALL QUANTITY ESTIMATE

CALCULATION SHEET
QUANTITY ESTIMATE -- ALTERNATE NO. 3
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. ·E87-56
LETTER NO. 1119

CROSS-SECTION LOCATION
SUPPORTED

HEIGHT
CONTROL LINE STATION (feet)

215,000 CFS 649-000 9

215,000 CFS 649-400 9

215,000 CFS 649-600 5

215,000 CFS 649-900 17

215,000 CFS 649-1100 16

215,000 CFS 620-100 34

215,000 CFS 620-300 38

215,000 CFS 620-500 42

215,000 CFS 621-310 21

DISTANCE
TO NEXT ESTIMATED
SECTION AREA

(feet) (square ft)

400 3,600

200 1,400

300 3,300

200 3,300

260 6,500

200 7,200

200 8,000

260 8,190

TOTAL 41,500

@ AGRA C-6
Earth & Environmental Group



@AGRA

LANDFILL CAP QUANTITY ESTIMATE

CALCULATION SHEET
QUANTITY ESTIMATE -- ALTERNATIVE NO. 3
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION MCCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

CROSS-SECTION LOCATION CROSS-
SECTIONAL

LENGTH
CONTROL LINE STATION (feet)

215,000 CFS 621-310 70

215,000 CFS 621-400 76

215,000 CFS 621-600 76

215,000 CFS 621-808 80

DISTANCE
TO NEXT ESTIMATED
SECTION AREA
(feet) (square yd)

90 730

200 1,689

215 1,863

TOTAL 4,300

C-7
Earth & EnvironmentalGroup
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..IMl.-SHB AGRA, INC.
t~1 Engineering & Environmental Services
-t-



PR~NARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 1
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

ITEM
UNIT

UNIT QUANTITY PRICE
ESTIMATED

COST

EXCAVATION
MAN-MADE FILL
NATIVE MATERIAL

TRANSPORTATION & DISPOSAL
MSW (1.15 TONS/CY)
RUBBISH (1.15 TONS/CY)

PLACEMENT OF REUSABLE MATERIAL

COMPACTED CLAY CAP

CY
CY

TON
TON

CY

SY

509,000 $ 5.00 * $
40,000 2.00 *

8B,000 29.00 *
88,000 25.00 *

356,000 @ 0.50

14,700 10.00

2,545,000.00
80,000.00

2,552,000.00
2,200,000.00

178,000.00

147,000.00

CEMENT STABILIZED ALLUVIUM
AVG. HEIGHT
x 8' THICK
X 3600 FEET

SUBTOTAL

MOBILIZATION

SUBTOTAL

CONSTRUCTION ADMINISTRATION (15%)

SUBTOTAL

INCIDENTIAL TO CONSTRUCTION (15%)

CY 50,000 # 25.00 #

$

$

$

1,250,000.00

8,952,000.00

716,160.00

9,668,160.00

1,450,200.00

11,118,360.00

1,667,800.00

TOTAL CONSTRUCTION $ 12,786,160.00

NOTE: * ESTIMATED COST BASED ON AVERAGE OF BIDS FOR ADOT PROJECT RAM 600-5-507.
@ COST ESTIMATE DOES NOT INCLUDE THE PLACEMENT OF FILL MATERIAL BEHIND

THE BANK PROTECTION LEVEE.
# QUANTITY AND COST ESTIMATE FOR CSA PROVIDED BY DMJM.

@AGRA D-l
Earth & Environmental Group



P~NARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 1
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

PRELIMINARY ESTIMATE SUMMARY

GEOTECHNICAL INVESTIGATION
RIGHT-OF-WAY
DESIGN
CONSTRUCTION (see above detail)

GRAND TOTAL

$

$

lU1,.':1 ~o h,,'~

~
300,000.00

250,000.00
12,786,160.00

13,586,160.00

@ AGRA D-2
Earth & EnvironmentalGroup



IM1

P~INARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 2
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

ITEM

EXCAVATION
MAN-MADE FILL
NATIVE MATERIAL

TRANSPORTATION & DISPOSAL
MSW (1.15 TONS/CY)
RUBBISH (1.15 TONS/CY)

PLACEMENT OF REUSABLE MATERIAL

COMPACTED CLAY CAP

UNIT ESTIMATED
UNIT QUANTITY PRICE COST

---------- -------------- ----------- ---------------

CY 325,000 $ 5.00 * $ 1,625,000.00
CY 40,000 2.00 * 80,000.00

TON 56,000 29.00 * 1,624,000.00
TON 56,000 25.00 * 1,400,000.00

CY 228,000 @ 0.50 114,000.00

SY 15,400 10.00 154,000.00

CEMENT STABILIZED ALLUVIUM
AVG. HEIGHT
x 8' THICK
X 3600 FEET

SUBTOTAL

MOBILIZATION *

SUBTOTAL

CONSTRUCTION ADMINISTRATION (15%)

SUBTOTAL

INCIDENTIAL TO CONSTRUCTION (15%)

CY 50,000 # 25.00 #

$

$

$

1,250,000.00

6,247,000.00

499,760.00

6,746,760.00

1,012,000.00

7,758,760.00

1,163,800.00

TOTAL CONSTRUCTION $ 8,922,560.00

@AGRA

NOTE: * ESTIMATED COST BASED ON AVERAGE OF BIDS FOR ADOT PROJECT RAM 600-5-507.
@ COST ESTIMATE DOES NOT INCLUDE THE PLACEMENT OF FILL MATERIAL BEHIND

THE BANK PROTECTION LEVEE.
# QUANTITY AND COST ESTIMATE FOR eSA PROVIDED BY DMJM.

D-3
Earth & Environmental Group



P~NARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 2
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

PRELIMINARY ESTIMATE SUMMARY

GEOTECHNICAL INVESTIGATION
RIGHT-OF-WAY
DESIGN
CONSTRUCTION (see above detail)

$~
300,000.00
250,000.00

8,922,560.00

GRAND TOTAL $ 9,722,560.00

~ ~/OD/ .,15:) )

@AGRA D-4
Earth & Environmental Group



P~INARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 3
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION McCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

ITEM

EXCAVATION
MAN-MADE FILL
NATIVE MATERIAL

TRANSPORTATION & DISPOSAL
MSW (1.15 TONS/CY)
RUBBISH (1.15 TONS/CY)

PLACEMENT OF REUSABLE MATERIAL

COMPACTED CLAY CAP

UNIT ESTIMATED
UNIT QUANTITY PRICE COST

---------- --------------- ----------- ---------------

CY 302,000 $ 5.00 * $ 1,510,000.00
CY 40,000 2.00 * 80,000.00

TON 52,000 29.00 * 1,508,000.00
TON 52,000 25.00 * 1,300,000.00

CY 211,000 @ 0.50 105,500.00

SY 4,300 10.00 43,000.00

CEMENT STABILIZED ALLUVIUM
AVG. HEIGHT
X 8' THICK
X 3600 FEET

TEMPORARY SOIL NAIL WALL

SUBTOTAL

MOBILIZATION

SUBTOTAL

CONSTRUCTION ADMINISTRATION (15%)

SUBTOTAL

INCIDENTIAL TO CONSTRUCTION (15%)

CY 50,000 # 25.00 # 1,250,000.00

(---;"245~~SF 41,500 30.00

7 @L/I,r; $ 5,796,500.00

5&7,-:> 463,720.00

76 rJ t(,ZJ.. $ 6,260,220.00

lit/Or77.- 939,000.00

1'/4')...)(1
$ 7,199,220.00

-";> (I.~> 1,079,900.00

TOTAL CONSTRUCTION /0I05J
QO

$ 8,279,120.00

NOTE: * ESTIMATED COST BASED ON AVERAGE OF BIDS FOR ADOT PROJECT RAM 600-5-507.
@ COST ESTIMATE DOES NOT INCLUDE THE PLACEMENT OF FILL MATERIAL BEHIND

THE BANK PROTECTION LEVEE.
# QUANTITY AND COST ESTIMATE FOR CSA PROVIDED BY DMJM.

@ AGRA D-S
Earth & Environmental Group



P~NARY CONSTRUCTION COST ESTIMATE

CALCULATION SHEET
COST ESTIMATE -- ALTERNATIVE NO. 3
INVESTIGATION OF THE CONCEPTUAL

ALIGNMENT FOR 100-YEAR 215,000 CFS
SOUTH BANK PROTECTION MCCLINTOCK
DRIVE 3600 FEET EAST

SHB JOB NO. E87-56
LETTER NO. 1119

PRELIMINARY ESTIMATE SUMMARY

GEOTECHNICAL INVESTIGATION
RIGHT-OF-WAY
DESIGN
CONSTRUCTION (see above detail)

GRAND TOTAL

@ AGRA D-6
Earth & EnvironmentalGroup



MAR 25 '94 09:21 DMJM

FACSIMILE
COVER SHEET

DM~M

DANIEL, MANN, JOHNSON, & MENDENHALL
300 WEST CLARENDON, SUITE 400
PHOENIX, ARIZONA 85013-3499

PHONE: (602) 277-1074
FAX: (602) 241-0721

PLEASE CALL IF PROBLEMS OCCUR 02 RECIPIENT'S
CONFIRMATION t§ REQUIREp.

DATE OF I f
TRANSHITTAL:__2

7
/_~;"'~5+i_q~'f _

CHARGE NUMBER:

P.l/2

RECIPIENT'S FAX NUMBER:

ATTENTION:

FROH: ~~r---
WE ARE SENDING ;l PAGE(S).

--7'L.o~ ;...,,~~ ~~~

~-r~ ~~ (AD.-r-GS~",). ~

~ k-u-e.. ~d "L~ trL fiJL'f..~
~~~11_(~a..~1~ CA.,OJ( P'-L.

~ :;....71- 1-0 7 cI .

~c.ol

n



MAR 25 '94 09:21 DMJM

BID TABULATIONS
202L MA 8 H 2151 04C RAM·600·S·507

EAST PAPAGO (Indian Bend Wash· Jct. 101 l)

~~li~ill;~~l[~[~i~[i~rflgll~~I~~j~i\~~~~~f,~~~f~1i~~~~·~~irfili~]j)~7l.!It.~iliFa,?'~~~
2020001 Rem. of Structures & Obstructions -

ADOT L.Sum 1 i40.000.00 $40.000.00
SUNDT $225.000.00 $225.000.00

2030201 Excavation (SRP-75. -78)
ADOT Cu.Yd. 128.600 $20.00 62.572,000.00
SUNDT $16.40 $2.109.040.00

2030202 Excavation (OTl)
ADOT Cu.Yd. 430.80C) $4.00 $1,723.200.00
SUNDT $2.60 $1.077.000.00

2070001 Dust Palliative
ADOT M.Gal. 9,400 $8.00 $75.200.00
SUNDT $8.00 $75.200.00

2080001 Separation Geotextile Fabric
ADOT Sq.Yd. 50.000 $1.50 $75,000.00
SUNDT $2.25 $112,500.00

5011075 Pipe, Rein. Cone. Class V, 72"
ADOT L.Ft. 264 $300.00 679,200.00
SUNDT $260.00 $66.000.00

7010001 Maint. & Protection of Traffic
ADOT L.Sum. 1 $50,000.00 $50.000.00
SUNDT $50.000.00 $50.000.00

7010006 Furn. & Install Temp Traff. Cont. Dev.
ADOT L.Sum 1 $10,000.00 $10,000.00
SUNDT $20,000.00 $20.000.00

9010001 Mobilization
ADOT L.Sum 1 $500.000.00 $500,000.00
SUNDT $400.000.00 $400.000.00

9240010 Force Acct. ( Break up Concrete)
ADOT L.Sum 1 $10,000.00 $10,000.00
SUNDT $10,000.00 $10,000.00

9240011 Force Acct. (Iso/ation Areas)
ADOT L.5um 1 $45.000.00 $45,000.00
SUNDT $45.000.00 $45,000.00

9240121 Misc. Work (Decontamination Sites)
ADOT Ea. 3 $15,000.00 $45,000.00
SUNDT $25,000.00 $76,000.00

9240140 Mise. Work. (Off Site Hauls, MSW, OTL}
ADOT Ton 21,500 $22.00 $473,000.00
SUNDT $20.00 ~430,000.00

9240141 Misc. Work (Off Site Hauls. RBH, OTL)
ADOT Ton 4,400 $12.25 $53.900.00
SUNDT $17.00 $74,800.00

9240170 Contractor Qualty Control
ADOT L.Sum 1 $40,000.00 $40,000.00
SUNDT $35.000.00 $35.000.00

9250001 Construction Surveying & layout
ADOT L.Sum 1 $50,000.00 $50,000.00
SUNDT $30.000.00 $30,000.00

92.60004 Engineers Field Office
ADOT L.Sum 1 $15.000.00 $15.000.00
SUNDT $27,000.00 $2.7,000.00

ADOT
SUNDT

i5.S56,500.00
$4.881,540.00
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ow Daniel, Mann, Johnson, & Mendenhall
300 West Clarendon Avenue, Suite 400
Phoenix, Arizona 85013-3499
Telephone: 602/264-1397,602/264-0217
Fax: 602/285-1984

Planning
Architecture
Engineering
Landscape

Architecture

letter of transmittal
35672.

Date: IProject No,
5/2..5/93

Project: 202L MA H 0858 DID
143 l-1A H 0843 OlD
153 MA H 0880 DID
East PaDa£o/Hohokam/Skv H.<Irbor

Document No

Phoenix, AZ 85009

Attn. Dick Perreault

To: Flood Control District

2801 W. Durango

We transmit:
File No. 300.11, 500.6.5, 800

(xl herewith { ) under separate cover via, ----------
( ) in accordance with your request

x)information
For your:

( ) approval
( ) review & comment
(xl use

) distribution to parties·
( ) record

( ),--------------------

) change order
) calculations

The following:
( ) prints
( ) originals
( ) shop drawings

) copy of letter
( ) specifications

( )._--------------------

Copies Dwg. No. Description
Action
Code

1 Corrected version of Site Plan from

SHB Letter No. 1119

I

M1\V2 S1993
---I,
. ~

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

C. Revise & resubmit
D. See remarks below

A. Reviewed
B. Reviewed as noted

Action Code

Remarks: -I~--------

If enclosures are not as Loted,
please inform us imme_ly.

1
----------------- 1.--_--__.:

I .. "'_~.,~
----------------------------------_---..;..;....;;; ,l

P,

...."...,,~T.J
Copies to: Steve Jimenez - ADOT ,/1 II /

________ Signed:__\2_'_~--:....~~----=.........::..:......-.-_
Thomas :1. ~nchak.

Project !o1anager
85-04 (Rev. 11/89)



&) ARIZONA DEPARTMENT OF TRANSPORTATION

HIGHWAY DIVISION
206 South Seventeenth Avenue - Phoenix, Arizona 85007-3213

(I
FIFE SYMINGTON

Governor

LARRY S. BONINE
Director

June 3, 1993

IFLOODCONTROLDl5mICTl GARY K. R~INSON
RECEIVED Stals Engineer

JUN081993

Mr. Richard G. pe4r
Planning Branch
Flood Control District of Maricopa County
28-01 West Durango
Phoenix, Arizona 85009

RE: Investigation of the Conceptual Alignment for 100-Year South
Bank Protection from McClintock Dr. to approx. 3,600 Feet East

Dear Dick:

Attached is the corrected Site Plan to be included in the interim report
sent to you on May 14, 1993.

If you have any questions please contact me at 255-7545.

Sincerely,

~~.4-J"f
Terry L. Bourland
Project Manager
Statewide Project Management

cc: Howard Hargis, City of Tempe
Tom Monchak, DMJM

Utc.(L:

T n.v~ e(++~J. ~ eiLk;Io/& ~OCA. ('~f~. T+ '11)(,Lr~J/le-_

tl(~;t~nql &;fi~ p~se. Oal(~

HIGHWAYS • AERONAUTICS • MOTOR VEHICLE • PUBLIC TRANSIT • ADMINISTRATIVE SERVICES • TRANSPORTATION PLANNING
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SHB AGRA, INC.
Engineering & Environmental Services

3232 West Virginia Avenue
Phoenix. Arizona 85009
Phone: 602-272-6848
Fax: 602-272-7239

'D1-.,.,.~~':~ A,rizona 85007

ATTN: Steven A. Jimenez, P.E.

IWe are:
transmitting

o returning
o separately

For your:
review &comment

50 information/files
o approval
o signature
o as requested

The following:
boring Jogs

o calculations
o design charts
o progress reports
o laboratory results
50 plans
o specificationso other: _

II Copies I Date I Description II
4 5/24/93 Corrected version of Site Plan from Letter No. 1119

o Return Recei pt Requestea
I Delivery by:
~na-ueTlvery

[] First Class Mail
[] Registered Mail

[[ Remarks:

o Express Ma il
[] Courier Serviceo Other: _

II
p=:'I~- ~nt\I7~[Q)

Copy to:

'-,' r,-J 0) 4 1993
~\,:...... : ....,

;.}I.",,·'" ·,OJECT
i"-ir'l, \;,·,,,;jr;:MENT.

Addressee (4) By:~ C. /20 a.....o..lc
File Charles E. Reyno~ s
Cit~ of Tempe - Howard Hargis, P.E. (1) ~

Har~copa County Flood Control District _ ~ A G R A
Mr. ~ ~@rtek (1) Earth & Environmental Group

l);c..IL 'Peu~~








