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MARICOPA COUNTY DEPARTMENT OF TRANSPORTATION 

ENGINEERING DIVISION 

MEMORANDUM 

DATE: December 30, 1997 

TO: Tom Sonnemann, MCDOT 
Amir Masowdi, 
Kofi Awumah, FCD 

FROM: Philip Epstein 

RE: Power Road Bridge at Queen Creek Wash - Scour Prevention 
MCDOT Work Order No. 68940 

Transmitted for your review is the Revised Final Report for this project. 

Kindly review report and return your comments to me b l-6 Anno 

Enclosures 

cc: Robert Davies, Baker 
Anna Marie Sano 



Michael Baker Jr., Inc. 
A Unit of Mlcheel Baker Corporation 

December 24, 1997 

1313 E. Osborn Road, Suite 150 
Phoenix, Arizona 85014 

(602) 279-1234 
FAX (602) 279-1 41 1 

Philip Epstein, Project Manager 
Maricopa County Department of Transportation 
290 1 West Durango Street 
Phoenix, Arizona 85009 

Dear Mr. Epstein: 

Subject: Bridge Scour Investigation and Design of Correction Measures 
Baker Contract - MCDOT WO No. 80407 

We met on December 8, 1997 to discuss comments from the Power Road bridge over Queen Creek. The 
attendance list is attached. Two people from the MCDOT Committee had comments. Resolution to 
these comments is included in the Revised Final Report. A summary of the action taken by Baker 
follows: 

Phil Epstein's comments: 

1) The Baker estimate for the recommended alternative was reviewed. Mobilization and 
excavation is included in the price. The unit costs are also reasonable. No revisions are required 
at this time. 

2) The report was revised and resubmitted. 
3) Baker is proceeding with 40% plans. 
4) The geotechnical data including test pit information has been completed and is included. 

Kofi Awumah's comments: 

1) Baker has provided calculations which demonstrate that the proposed toe-down depth is 
adequate. 

Sincerely, 

MICHAEL BAKER JR., INC. 

Robert L. Davies, P.E. 
Project Manager 

Attachments 

@ A Totai Quality corporation 
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BRIDGE SCOUR INVESTIGATION AND 
DESIGN OF CORRECTIVE MEASURES 

Work Order No. 80407 
Maricopa County Department of Transportation 

FINAL REPORT 

Structure Number 91 54 
Power Road over the Queen Creek Wash 

Introduction 

Maricopa County Department of Transportation (MCDOT) has completed an initial 
scour investigation of all Maricopa County bridges. Of the bridges studied, ten scour 
critical bridges are being considered for countermeasure design. The Baker team is 
investigating and performing the final design required to retrofit five of these bridges. 
Existing datalreports were reviewed and site investigations were made. 
Countermeasure alternative reports and PS&E packages are being completed for 
each structure. 

Bridge Location and Description 

The bridge is a 5 span continuous cast-in-place reinforced concrete slab. The piers 
and abutments are pile trestle bents of steel piles of about 50 feet in length. The 
bridge was built in 1955 under Maricopa County Project 56-C-8. The bridge is located 
on Power Road about 2/10 mile south of Queen Creek Road in the southeast portion 
of the county. 

Report Review 

Cannon and Associates, Inc. (Cannon) evaluated this bridge for scour risk under a 
previous contract with the MCDOT. Cannon's report, completed in November 1996, 
has been reviewed and the following comment is made. 

Comment: 

1. The bridge is scour critical based on lateral stability of the pile groups. We concur 
with Cannon's finding of scour critical for this bridge. 

Michael Baker Jr., Inc. -1- Power Road over the Queen Creek Wash 
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Site Inspection 

The site inspection was made on June 26, 1997 with the following present: Bob 
Davies, John Misik, Richard Bruesch of Baker, Mark Larson of Larson & Associates, 
Ken Ricker of Ricker, Atkinson, McBee & Associates, and Tom Sonneman of MCDOT. 

Observations from site visit and subsequent report review: 

1. The initial report by Cannon is complete enough to proceed with a 
countermeasure design, without additional analysis. The finding by Cannon of 
scour critical should not be in question. 

2. The creek bed was dry with no standing or running water. 

3. The water table is likely to be low enough to allow for excavation of the cut-off- 
walls without dewatering. 

4. The site is well suited to the use of a reinforced concrete floor for a scour 
countermeasure. 

5. The bank and dike on the north downstream side of the bridge may be a suitable 
temporary location for material excavated from the channel bottom during 
construction of the floor. 

6. The bridge is surrounded by agriculture. Marginal riparian vegetation exists 
upstream of the bridge in the form of scattered salt cedars, desert willows, small 
cottonwoods, and tree tobacco (Nicotiana). There is no surface water, but the 
riparian vegetation and the seep willow growing under the bridge suggest the 
presence of near-surface water, probably agricultural runoff. 

7. The wash itself is typical of drainage systems in agricultural areas, which have 
been altered and resemble a manmade ditch more than a natural watercourse. 
The vegetation interrupts the broad expanses of fields and provides habitat for 
many of the bird species associated with Central Arizona's farming areas. Birds 
such as brown-headed cowbird, mourning dove, greater roadrunner, loggerhead 
shrike, and Abert's towhee depend on the wash environment. The materials in the 
stream bed are almost exclusively sands and other fines. Work in the immediate 
area of the bridge will not result in the loss of habitat of value to wildlife. 

8. Surface conditions and limited available subsurface data have been reviewed. 
This information indicates that the riverbed contains sandy silts, silty sands, sandy 
clay and clay sands with traces to some gravel. The scour countermeasure 
between the piers could be constructed of concrete or soil cement. 

Michael Baker Jr., Inc. -2- Power Road over the Queen Creek Wash 
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Excavation in the project site should use the following parameters: 

Cut Slopes *: 

Dry, Granular Soils 1 112H:lV 

Dry, Fine Grained Soils 1 H: 1 V 

Submerged Granular 3H: 1 V 

Submerged Fine-Grained 2H: 1V 

* Dewatering will affect cut slopes in that dewatering from sumps 
within the excavation may require flatter slopes. De watering using 
external well-points may result in steeper slopes. 

10. The excavated materials will probably be sandy silts, silty sands, sandy clays, 
and clay sands. These materials may be used as the primary constituent of soil 
cement. The soil cement would probably require about 9_peaxnacement. No +--- coarse granular soils are available on site in quantities capSEKi%f-%aking cement 
stabilized alluvium or roller compacted concrete. Once the scour protection is 
installed, the excavated material may be used as cover to bring the area back to 
design channel grades. 

11. A dam upstream controls groundwater levels within Queen Creek. The creek is 
considered to be a typical desert wash with groundwater occurring only for short 
periods of time after flows. During the summer months when there are no flows, 
the local groundwater at the bridge will be well below the anticipated excavation 
depth. During and for some time after heavy rains or flows in the river, 
groundwater can be near the surface. When groundwater conditions are high, 
dewatering of the excavation will be required. Due to the fine-grained nature of 
soils and the relatively small size of the excavation, dewatering internal sump 
should be possible. An external well point or large diameter well system probably 
will not be required. An experienced dewatering firm should accomplish the 
design of the dewatering system. The discharge from dewatering may have to 
meet some water quality standards. 

12. Site access should not be a major problem for this site. 

Hydrology and Hydraulics 

Baker concurs with the results in the Cannon report for the computed total scour. The 
hydrology is based on the best information available and is appropriate for this scour 
evaluation. On the date of the field visit, the wash showed obvious signs of 
aggradation from previous storm events. Ground surrounding the pier foundation, 
however, has degraded over time. An allowance of four feet for channel degradation, 
as reported in Cannon's report, is reasonable for the scour evaluation. The bridge is 
scour critical due to insufficient strength of steel piles to resist lateral and vertical 
forces. 

Michael Baker Jr., Inc. Power Road over the Queen Creek Wash 
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Scour Countermeasure Alternatives 

Alternate No. 1 - Reinforced Concrete Floor 

This alternative consists of constructing a reinforced concrete floor under the bridge 
between abutments. The floor will be placed about 5 feet under the current low flow 
channel elevation and will have a cut off wall on the upstream and downstream edge of 
the floor. The floor under the end spans will be sloped upward to connect with the 
bottom of the wing and curtain walls at each abutment. The design will allow for a 
minimum vertical clearance of 10 feet under the bridge for recreational purposes. 

Estimated cost of the reinforced concrete floor is $65,000 

Alternate No. 2 - Wire Tied Ri~rap Floor 

This alternate consists of constructing a wire tied riprap floor under the bridge between 
the abutments. The floor will be placed about 5 feet under the current low flow 
channel elevation and will have sloping cut off walls along the upstream and 
downstream sides. The floor under the end spans will be sloped upward to connect 
with the bottom of the abutment curtain wall and wing walls. The design will allow for a 
minimum vertical clearance of 10 feet under the bridge for recreational purposes. 

The estimated cost of the wire tied riprap floor is $125,000. 

Other Alternatives 

There are several other alternatives such as bridge replacement or foundation 
underpinning. These concepts have not been explored further due to the substantial 
increase in costs for replacing or underpinning. 

There is also one other scour arresting layer concept utilizing a soil cement floor. 
However, the site is too small and the clearance under the bridge is not sufficient for 
the use of soil cement. 

The Maricopa County Flood Control District has plans to develop the Queen Creek 
channel in the vicinity of the bridge. The selected countermeasure will incorporate or 
consider the planned changes as applicable. 

Recommended Alternative 

A reinforced concrete floor is the recommend-ed scour countermeasure. The 
recommended alternate is the least cost and will be the most durable alternative. 

Michael Baker Jr., Inc. -4- Power Road over the Queen Creek Wash 
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Connect Floor to bottom 
of Abutment Curtain Wall 

SECTION A - A  

MARICOPA COUNTY 
DEPARTMENT OF TRANSPORTATION 
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07 Nov 97 14:52:23 
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A L T E R N A T I V E  2 



WSE, =1351.78 
WSE, = 1355.35 
WSE,, =Unknown 

Note: 
A Mlnlrmm of 10' Vertlcdl Clearance 
Under the Brldpe to be Malntalned. 
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Power Road Hydraulics 

toedown depth 

Baker Engineers SO# 23048-000-0000 

By: RLD 

Q S WSE Velocity Hv Area TW d-hyd q-unit d-u V-u Hu Hd Ht d-m(max) ds ds+4' Grd - 
(ftA3/s) (ft/ft) (ft) ( f ~ s )  (ft) (ftA2) (ft) (ft) (cfslft) (ft) ( f ~ s )  (ft) (ft) (ft) (ft) (ft) (ft) ds+4 

3010 0.0015 52.15 4.76 0.352 632.353 125.8 5.027 23.927 3.91 6.54 34.574 31.378 3.196 9.450.071358 4.07 38.63 
3010 0.002 51.71 5.22 0.423 576.628 124.09 4.647 24.257 3.91 6.54 34.574 31.070 3.504 9.01 0.782963 4.78 37.92 
3010 0.0025 51.37 5.62 0.490 535.587 121.98 4.391 24.676 3.91 6.54 34.574 30.881 3.693 8.67 1.331442 5.33 37.37 
3010 0.003 51.11 5.97 0.553 504.188 120.36 4.189 25.008 3.91 6.54 34.574 30.742 3.832 8.41 1.747885 5.75 36.95 
3010 0.0035 50.9 6.28 0.612 479.299 119.05 4.026 25.283 3.91 6.54 34.574 30.638 3.936 8.2 2.079843 6.08 36.62 
3010 0.004 50.72 6.57 0.670 458.143 117.41 3.902 25.637 3.91 6.54 34.574 30.572 4.002 8.02 2.376015 6.38 36.32 
5147 0.0015 54.23 5.65 0.496 910.973 137.65 6.618 37.392 5.18 7.85 36.137 33.114 3.023 11.53 0.436774 4.44 38.26 
5147 0.002 53.65 6.19 0.595 831.502 136.93 6.072 37.589 5.18 7.85 36.137 32.667 3.469 10.951.428334 5.43 37.27 
5147 0.0025 53.24 6.64 0.685 775.151 136.42 5.682 37.729 5.18 7.85 36.137 32.367 3.770 10.542.097466 6.10 36.60 
5147 0.003 52.89 7.07 0.776 728.006 133.54 5.452 38.543 5.18 7.85 36.137 32.228 3.909 10.19 2.69845 6.70 36.00 
5147 0.0035 52.57 7.5 0.873 686.267 129.51 5.299 39.742 5.18 7.85 36.137 32.172 3.964 9.873.275019 7.28 35.42 
5147 0.004 52.3 7.9 0.969 651.519 126.12 5.166 40.810 5.18 7.85 36.137 32.135 4.002 9.6 3.762875 7.76 34.94 

Assume datum of 30.00ft 

Assume a 4-ft drop in bed, per Cannon report, long-term 

ds+4=expected scour below the current thalweg (el 1342.7) 

As seen from the last column above, for all resulting assumed slopes after degradation occurs, the scour depth including 4' of degradation is less than the toe-down depth of 1332. 

A sediment transport analysis is outside the scope of this project. Therefore, slopes resulting from 4' of long-term degradation were assumed and the resulting scour depths were calculated. 



rating table for various slopes 
Rating Table for Irregular Channel 

Proiect Descri~tion 
Project File d:\haestad\fmw\lacoe.fm2 
Worksheet Concrete floor toe-down depth 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 
Discharge 3,010.00 cfs ~ D ~ - Y ~ ~  

l n ~ u t  Data 
Minimum Maximum Increment 

Channel Slope 0.001 000 0.003940 0.000500 Wft 

Rating Table 
Channel Water Surface 
Slope Wtd. Mannings Elevation Velocity 
(ftlft) Coefficient (ft) (ftl s) 

Michael Baker Jr., Inc. 
Haestad Methods, inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster v5.12 
Page 1 of 1 



Curve 
Plotted Curves for Irregular Channel 

-- 

Proiect Descri~tion 
Project File d:\haestad\fmw\lacoe.fm2 
Worksheet Concrete floor toe-down depth 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 
Discharge 3,010.00 cfs 

Input Data 
Minimum Maximum Increment 

Channel Slope 0.001000 0.003940 0.000500 ftlft 

0.001 0.001 5 0.002 0.0025 0.003 0.0035 0.004 
Channel Slope (Wft) 

Michael Baker Jr., Inc. 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster 115.1 2 
Page 1 of 1 



rating table for various slopes 
Rating Table for Irregular Channel 

Proiect Descri~tion 
Project File d:\haestad\fmw\lacoe.fm2 
Worksheet Concrete floor toe-down depth 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 
Discharge 5,147.00 cfs SO* -'jt?f%t~ 

Input Data 
Minimum Maximum Increment 

Channel Slope 0.001000 0.003940 0.000500 ft/ft 

Rating Table 
Channel Water Surface 
Slope Wtd. Mannings Elevation Velocity 

( fVft ) Coefficient (ft) ( ft/s) 

Michael Baker Jr., Inc. 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.12 
Page 1 of 1 



Curve 
Plotted Curves for Irregular Channel 

Project Description 
Project File d:\haestad\fmw\lacoe.fm2 
Worksheet Concrete floor toe-down depth 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Constant Data 
Discharge 5,147.00 cfs 

Input Data 
Minimum Maximum Increment 

Channel S l o ~ e  0.001000 0.003940 0.000500 ftlft 

Michael Baker Jr., Inc. 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.12 
Page 1 of 1 
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RICKER ATKINSON McBEE & ASSOCIATES, INC. 

Geotechnical Engineering Construction Materials Testing 

Michael Baker Jr., Inc. 
13 13 E. Osborn Road, Suite 150 
Phoenix, Arizona 850 14 

Attention: Robert Davies 

Subject: Power Road Bridge 
Over Queen Creek 
Bridge Scour Investigation and Design 
of Corrective Measures 
MCDOT Work Order No. 80407 

December 16, 1997 

R.A.M. Project No. GO1 7 18 
Final Report No. 3 

In accordance with your request, we have performed limited subsurface explorations at the subject 

site with respect to the design of corrective measures for scour. The existing bridge is a 5-span 

structure. The abutments and piers are supported on driven piles with a concrete infill wall 

extending from the bottom of the bridge deck to about Elevation 1343 (low channel grade). The pile 

tips are believed to be at Elevation 1305 feet. Scour has been calculated to extend to Elevation 1328 

feet which would impair the performance of the bridge. 

The existing site surface conditions have been reviewed and a limited subsurface exploration 

program consisting of two test pits has been performed. The test pits were excavated with a John 

Deere 3 10 rubber-tire backhoe. The site plan and the log of the test pits are attached. 

The subsurface soils consisted of silty sands, sandy clay and clayey sands with traces to some gravel. 

These soils are generally loose in the active channel but medium dense and stiff below the surface. 

In Test Pit 1 a heavily cemented layer was encountered at a depth of 11 feet. In Test Pit 2, 

intermittently moderately cemented material was encountered beginning at a depth of 7.5 feet. This 

material became heavily cemented at a depth of 1 1 feet. No groundwater was encountered during 

the field explorations. 

We understand that two corrective measures have been recommended to eliminate the effect scour 

would have on the pile foundations during maximum design flows. These procedures include 

2105 South Hardy Drive, Suite 13, Tempe, AZ 85282 Telephone (602) 921-8100 Facsimile (602) 921-4081 



excavating the area around the pile foundation down to Elevation 1338 feet, then constructing either 

a wire-tied rip-rap floor or placing a concrete floor as a scour resistant layer around the piers and 

at the abutments. The protection will extend some distance upstream and downstream and between 

the piers and be terminated in upstream and downstream cut-off walls. Wing walls will be tied into 

the resistant layer at the abutments. Construction of the anticipated corrective measures will require 

excavation into the channel materials. The following parameters may be used in design of the 

corrective measures. 

Cut Slopes*: 

Dry, Granular Soils 1 112H:lV 

Dry, Fine-Grained Soils 1H:lV 

Dry, Clayey Granular Soils and Cemented Soils 314H: 1 V 

Submerged, Granular Soils 3H: 1 V 

Submerged, Fine-Grained Soils 2H: 1V 

Submerged, Clayey Granular Soils and Cemented Soils 1H: 1V 

* Dewatering will affect cut slopes in that dewatering from sumps within the excavation may 
require flatter slopes. Dewatering using external well-points may result in steeper slopes. 

Material Reuse: 

The excavated material will be silty sands, sandy clays and clayey sands. Once the scour protection 

is installed, the excavated material may be used as cover to bring the area back to design channel 

grades. 

Groundwater: 

Groundwater levels within Queen Creek are controlled by a dam upstream. The creek is considered 

to be a typical desert wash with groundwater occurring only for short periods of time after flows. 

During the summer months when there are no flows, the local groundwater at the bridge will be well 

below the anticipated excavation depth. During and for some time after heavy rains or flows in the 

river, groundwater can be near the surface. When groundwater conditions are high, dewatering of 

R.A.M. Project No. GO 17 18 



the excavation will be required. Due to the fine-grained nature of soils and the relatively small size 

of the excavation, dewatering by internal sump should be possible. An external well point or large 

diameter well system probably will not be required. The design of the dewatering system should 

be accomplished by an experienced dewatering firm. The discharge from dewatering may have to 

meet some water quality standards. 

Site Accessibilitv: 

Site access should not be a major problem. 

If you have any questions, please do not hesitate to call. 

Respectfully submitted, 

RICKER, ATKINSON, MCBEE & ASSOCIATES, INC. 

By: Kenneth L. Ricker, P.E. Reviewed by: Charles H. Atkinson, P.E. 

Ink 
Copies To: Addressee (5) 
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LEGEND 
CLASSIFICATION OF SOILS ASTM Designation: 02487-83 

(Based on Unified Soil Classitication System) . . 

Soil Classification - 
Group 

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests Symbol Name 
Clean Gravels Cu24 and lcCc53 GW Well graded gravel 

Gravels Less than 5% f m s  

COARSE-GRAINED SOILS More lhan 50% coarse Cu<4 and/or 1.C-3 G~ Poorly graded gravel 
More than 50% retained on tradion retained on 
No. 200 Sieve No. 4 Sieve Gravels wilh F h s  Fines classffy as ML or MH G~ Silty gravel 

More than 12% fmes 

Fines classffy as CL or CH GC Clayey gravel 

Sands Clean S a d  Cu26 and lqCcc3 sW Wellgraded sand 
50% or more of coarse Less Vlan 5% fines 
fradion passes No. Cue6 andor 1>Cw3 SP Poorly graded sand 
4 sieve 

Sands w lh  Fines F~nes classffy as ML or MH SM Silty sand 
More lhan 12% fmes 

Fines classify as CL of CH SC Clayey sand 

Sins and Cbys Inorganic P1>7 and plots on of above CL Lean cby 
FINE-GRAINED SOILS Liquid limit less Vlan 50 'A' line 
50% or more oasses the 

PIc4 or plots bebw 'A" line ML sin 

Organic 
Li uid Limit -oven dried OL Organic clay 
L&id limit - not dried c0'75 Organic sill 

PI plots on or above 'A' Iine CH Fat clay 
Sins and Ckys Inorganic 
Liquid limit 50 or more PI plots below 'A' line MH 

Elastic sin 
Liquid limit - oven dried <0,75 Organic clay 

Organic Liouid l ~ m ~ t  - not dried OH 
Organic sin 

HIGHLY ORGANIC SOILS Primarily organic matter, dark in color, and organicodor PT Peat 

.. 
L l W l D  L I M I T  ILL) 

TEST PIT LOG DEFINITIONS 

Blows per foot using 140 pound hammer with 30 inch free-fall. 

C = Continuous Penetration Resistance (2 inch diameter rod) 
N = Standard Penetration Resistance (ASTM D1586) 
R = Penetration Resistance (3 inch diameter ring line sampler) 

u 

2 
5 
a 

E 

R.A.M. Project No. GO1718 A2 

U.S. STANDARD SERIES SIEVE GRAIN SIZES CLEAR SQUARE SIEVE OPENINGS 
200 40 10 4 314" 3" 12' 

BlowslFoot 

SILTS & CLAYS 
DISTINGUISHED ON 
BASIS OF PLASTICITY 

$ 
I-" 
g 
5 
v, 

C NIR 

.a 
" 5 %  
?, a 

0 

SAND . 

MOISTURE CONDITION (INCREASING MOISTURE ) 

DRY SLIGHTLY DAMP DAMP MOIST VERY MOIST WELL (SATURATED) 
(Plastic Limit) (Liquid Limit) 

FlNE MEDIUM 

CONSISTENCY CORRELATION 

CLAYS 8 SILTS BLOWSFOOT' 

VERY SOFT 0-2 
SOFT 2 4  
FIRM 4-8 
STIFF 8-1 6 

VERY STIFF 16-32 
HARD OVER 32 

S 
L * 

2 
2 

o o 

COARSE 

GRAVEL 

RELATIVE DENSITY CORRELATION 

SANDS 8 GRAVELS BLOWSFOOT' 

VERY LOOSE 0-4 
LOOSE 4-1 0 

MEDIUM DENSE 10-30 
DENSE 30-50 

VERY DENSE OVER 50 

COBBLES 
FINE 

'Number of blows of 140 Ib. hammer falling 30" to drive a 2" O.D. (1-3/8" I.D.) s p l i t - s h n  sampler (ASTM Dl 586). 

K 
0 .- 

8 5  
E E 

3 :  .='A - 
0 

BOULDERS 
COARSE 

Description 



TEST PIT LOG 

Project: Bridge Scour Investigation TEST PIT: 1 
Elevation: Not Determined Datum: --- Date: 12-9-97 
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TEST PIT LOG 

Project: Bridge Scour Investigation TEST PIT: 2 
Elevation: Not Determined Datum: --- Date: 12-9-97 
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Description 

Silty Sand, Trace to Some Gravel; brown, 
slightly damp, medium dense, low to no - 
plasticity fines, 6-inch-thick gravel layer. - 

- 
- 

5 

- 
- 

Clayey Sand, Some Gravel; brown, slightly - 
damp, dense, medium plasticity fines, - 
intermittent moderate cementation, layer of 10 
heavy cementation at 11 feet. 

- 
Stopped excavating at 11 feet. 
No Groundwater Observed. - 
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- 
This test pit log represents the conditions encountered on the date of excavation at 
this particular location. No other warranty is expressed or implied to the actual 
conditions which may exist within the vicinity of this test pit location. 
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LABORATORY TEST RESULTS 

Date: 10-Dec-97 

SAMPLE SOURCE: As noted below 

TESTING PERFORMED: Sieve Analysis, Percent Passing No. 200 Sieve, Atterberg Limits (ASTM C136, D l  140, D4318) 

SAMPLED BY: RAMIMiller 

RESULTS: 

R.A.M. Project No. GO1718 



1 

Final Report (Structure No. 9154) 

FIELD PHOTOS 



Final Report (Structure No. 9154) 

- 
South abutment on downstream side. 

Main channel piers on downstream side. 

Michael Baker Jr., Inc. Power Road over the Queen Creek Wash 



Final Report (Structure No. 91 54) 

North abutment on downstream side. 

Michael Baker Jr., Inc. Power Road over the Queen Creek Wash 



Final Report (Structure No. 91 54) 

Pier foundation looking upstream. Exposed pier foundation nose at upstream face. 

Michael Baker Jr., Inc. Power Road over the Queen Creek Wash 




