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1.0 INTRODUCTION 

1.1 Project Background 

July 2014 

The Trilby Wash Detention Basin Dam & Appurtenances (McMicken Dam Project) was 
constructed by the USACE in 1954 and 1955 to protect Luke Air Force Base, the Litchfield Park 
Naval Air Facility, and agricultural activities in the area from flooding. The Project currently 
provides flood protection for significant portions of the cities of Surprise, El Mirage, Sun City 
West, Grand, and Litchfield Park, as well as unincorporated areas of Maricopa County. Critical 
public facilities and infrastructure such as: hospitals, schools, police and fire stations, freeways 
and other public roadways, railroads, and canals such as Beardsley Canal also benefit from the 
flood protection provided by the McMicken Dam Project. The ability of the McMicken Dam 
Project to maintain the current level of protection in the long-term for the benefit of the public in 
an increasingly urbanized environment is in question due to significant concerns regarding aging 
infrastructure, land subsidence, earth fissuring, urbanization encroachment and current dam 
safety standards. 

These dam safety issues have lead the Flood Control District of Maricopa County (the District) 
to determine that an overall rehabilitation of the dam is required. The McMicken Dam Project, 
shown on Figure I, was originally designed as a dry, homogeneous earthen embankment, and 
includes McMicken Dam itself, (approximately 9.5 miles in length) the McMicken Dam Outlet 
Channel (approximately 6 miles in length) and the McMicken Dam Outlet Wash (approximately 
4 miles in length) which discharges to the Agua Fria River. McMicken Dam has a maximum 
height of about 39 feet and a storm water storage capacity of approximately 21 ,000 acre-feet 
from a 245-square mile drainage area. 

The primary project goals of the Project as defined by the District are to prepare a design to 
eliminate or mitigate current dam safety deficiencies and failure modes with regards to the 
Project in accordance with ADWR and District requirements and to maintain or improve upon 
the level of flood protection currently being provided for the new Project life of I 00 years. The 
Project also includes rehabilitation and improvement of the McMicken Dam Outlet Channel and 
Outlet Wash. Resolution FCD20 I OR009 authorized the District to advertise, select, negotiate 
and award contracts for engineering and construction services; negotiate Intergovernmental 
Agreements; acquire ri ghts-of-way; and include funding in the District 's Five-Year Capital 
lm provement Program. 

As part of the Des ign Elements Alternatives Eva luation and Selection process for the Project, 
four design alternatives for the Outlet Channel were evaluated. Plans, profiles, typical sections 
and order-of-magnitude cost estimates were prepared and evaluated during an Alternatives 
Review Meeting at the District offices on January 14, 2014. It was determined in the meeting 
that re-aligning the Outlet Channel was the preferred alternative from a technical and risk 
management perspective. However, no site-specific geotechnical data were available to support 
the excavation cost estimate for the re-aligned channel (Alternative 4) and allow direct cost 
comparison between the alternatives. Therefore, a preliminary geotechnical investigation was 
conducted along the proposed Alternative 4 channel alignment and the resu lts are reported 

~ Gannett Fleming 
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herein . The proposed Outlet Channel Alternative 4 alignment and typical section are presented 
graphically as Figures 2 and 3, respective ly. 

1.2 Description of Proposed Outlet Channel Alternative 4 

Outlet Channel Alternative 4 would be re-aligned to the notth relative to the existing Outlet 
Channel. The realignment would begin at approximately Station 112+20 to avo id the existing 
e lectrical transmission line towers (see Figures 4 through 9). It will also eliminate the need 
for as much of the ex isting levee as feasible east of the US 60 and BNSF Railroad bridges. 

The proposed earthen channel would have a trapezoidal shape with 4H: IV side slopes and 
varying depths and widths along its length. A 16-foot wide maintenance road with an aggregate 
base course would be provided a long the south side of the proposed channel. Another 16 feet 
wide earthen access road will be prov ided along the north side of the channel. The trapezoidal 
excavated channel will have a curved alignment at the downstream end prior to confluence with 
the Outlet Wash. 

Side inflows would be directed into the proposed channel through grouted nprap spillways, 
similar to the existing grouted spillways at the ex ist ing channel. 

1.3 Outlet Channel Preliminary Geotechnical Investigation Objectives and Scope 

The overall objectives of the Outlet Channel pre liminary geotechnical investigation are: 

• To prov ide information on channel excavatability as determined by presence of cemented 
mater ia l. 

• To deve lop construction quantities to update the Outlet Channe l A lternat ive 4 cost 
estimate. 

• To prov ide information on engi neering properties of excavated material to assess 
potentia l for materia l reuse in other construction proj ects. 

The geotechnica l field investigation consisted of the following spec ifi c activiti es: 

• Pre-investigation act ivities included obta ining utility clearances, obta ining a dust control 
permit for the invest igative work, subcontracting with drilling and excavation contractors 
and obtaining archaeo logica l clearance. 

• Drilling and sampling a total of23 sha llow soi l borings using a hollow-stem auger (HSA) 
to eva luate the subsurface cond itions, including observat ions of cementat ion, and to 
co llect soil samples for laboratory testi ng. Borings ranged in depth from 6 feet below 
ground surface (bgs) to 25 feet bgs. Boring locations are shown on Figures 2 and 3 and 
on the plan and profi le sheets presented as Figures 5 through 9. Tab le I inc ludes a 
summary of the boring data; boring logs are inc luded in Appendi x A. 

• Excavating a total of 4 test pits to confirm subsurface cond itions encountered at se lect 
boring locations. Test pits ranged in depth from 13.4 feet bgs to 15 .5 feet bgs. Test pit 
locations are shown on Figures 8 and 9; Table I includes a summary of the test pit data 
and test pit logs are included in Append ix A . 

@;) Gannett Fleming 
2 



• 

• 

• 

McMicken Dam Rehabilitation Project - Geotechnical Investigation and Data Report 
Outlet Channel Alternative 4 July 2014 

• Performing a seismic refraction survey and a seismic refraction microtremor (ReMi) 
survey to evaluate seismic wave velocities for correlation to excavatability. Seismic line 
locations are shown on Figures 6 through 9; the results of the seismic surveys are 
included in Appendix B. 

• Performing laboratory testing on soil samples obtained from the borings to assess the 
engineering characteristics of the subsurface materials for potential reuse as construction 
materials. Soils laboratory reports are included in Appendix C. 

~ Gannett Fleming 
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Table I. S - --·- -- -. ·- ~---------
Prer · - - --- --- ----- - Geotechnical Exoloraf Outlet Ch I AI 

Approximate Ground 
Outlet Channel Surface Elevation at 

Boring! Alternative 4 Channel Centerline 
Test Pit ID Station Northing Easting (ft msl) 

TH-50 1 339+99 9844 18.127 574053.809 1292 

TH-502 330+00 985346 .914 574124.306 1298 

TH-503 320+03 986085 .792 573692.843 1314 

TH-504 309+90 985870.101 572739.241 1315 

TH-505 299+95 985227.39 1 571958.799 1312 

TH-506 290+04 984892. 188 571008.927 1313 

TH-507 279+95 984644.032 570058.654 1315 

TH-508 270+05 984397.207 569120.144 1316 

TH-509 259+95 984144 .564 568 148.637 1319 

TH-510 250+00 983845.455 567 180.736 1320 

TH-511 244+03 983687 .043 566586.507 1320 

TH-5 12 230+00 983285 .909 565250.548 1320 

TH-5 13 224+00 983 140.423 564673.736 1320 

TH-514 2 10+06 982788.698 563338 .267 1321 

TH-5 15 199+99 982468.41 1 562365.368 1322 

TH-5 16 189+99 98225 1.093 561403.955 1321 

TH-517 180+00 98 1979.562 560455.2 17 1322 

TH -5 18 169+99 98 19 14.852 559466 .803 1320 

TH-5 19 160+00 981576 .039 558404.086 1326 

TH-520 152+00 98 12 17.054 557687 .551 1330 

TH-52 1 140+04 980880 .081 556602.670 1331 

TH-522 129+98 980506.659 555655 .650 1328 

TH-523 120+00 980052.300 554759.138 1330 

TP-60 1 320+03 986068.372 573692.526 1314 

TP-602 309+90 985893.285 57273 1.724 1315 

TP-603 299+95 985209.027 57 1958.592 1312 

TP-604 270+05 984374.244 569128 .150 1316 

·~ Gannett Fleming 
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Approximate Approximate Total 
Channel Bottom Depth to Channel Boringffest 

Elevation Bottom Pit Depth 
(ft msl) (ft) (ft) 

1292 0 6.5 I 
I 
. 

1293 5 11.5 

1294 20 26.5 

1296 19 25.5 

1297 15 21.5 

1298 15 21.5 

1299 16 21.5 

1300 16 21.5 

1301 18 21.5 

1303 17 21.5 

1304 16 21.5 

1305 15 21.5 

1306 14 21.5 

1308 13 19.5 

1309 13 2 1.5 

1310 11 21.5 

131 1 11 16.5 

1312 8 16.5 

1314 12 16.5 

13 15 15 21.5 

1316 15 21.5 

1317 11 16.5 

1318 12 16.5 

1294 20 15 .5 

1296 19 15.0 

1297 15 13 .5 

1300 16 15 .3 
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FINAL DESIGN GRADE 

HYDRAULICS TABLE 

6" AGGREGATE 
BASE COURSE 

EXISTING 
GRADE 

TRANSMISSION 
TOWER 5 

EXISTING 
LEVEE 

Cl 

I 

I DOWNSTREAM] 

EXISTING LEVEE 
(TO BE REMOVED) 

EXISTING 
ACCESS PATH 

100-YEAR 200-YEAR 
100-YEAR 200-YEAR BOTTOM 

100-YEAR 200-YEAR 
LONGITUDINAL 

DISCHARGE DISCHARGE FLOW DEPTH FLOW DEPTH STATION VELOCITY (FPS) VELOCITY (FPS) WIDTH (FT) SLOPE (FT/FT) 
(CFS) (CFS) (FT) (FT) 

111 +50 TO 129+20 A4 6
• 

8 4,450 1 4,450 5.2 5.2 50 9.7 9.7 0.0012 

131+00 A4 TO 158+85 A4 8 4,450 1 4,450 4.7 4.7 100 7.3 7.3 0.0012 

162+00 A4 TO 230+30 A4 8 7045 2 8,243 4.9 5.2 170 7.2 7.9 0.0012 

233+00 A4 TO 328+00 A4 8 9090 3 10,716 5.0 5.3 230 7.1 7.7 0.0012 ... 
NOTES: 1. 4,450 cfs is the Principal Outlet discharge used in the McMicken Dam Outlet Channel Inundation Report EAP Update (2004) by Kimley Horn and Associates (KHA) . 

2. 7,045 cfs is the 1 00-year discharge used in the Low Resolution Hydrology Model within the McMicken Dam Draft Hydrology Report (late 2012) by RBF Engineering. 
3. 9,090 cfs is the 1 00-year discharge used in the Low Resolution Hydrology Model within the McMicken Dam Draft Hydrology Report (late 2012) by RBF Engineering. 
4. Manning's Roughness Coefficients are based on the FCDMC Hydraulic Manual in conjunction with discussions with the District project team staff. 
5. Refer to the plans for location of transmission towers. 
6. Channel sections between stations 111 +50 and 129+20 retains the existing channel side slopes. 
7. Channel bottom widths vary linearly where there are gaps between stations in the table above. 
8. A4 refers to Alternative 4 Alignment Stationing. 
9. Figure 2-5 "Modify Existing Levee with Recessed Upstream Filter for Alternatives 1 - 4" will be common to all four alternatives. 
10. Freeboard shown in this typical section is for the 1 00-year storm. Freeboard for the 200-year storm is 0.3 feet min. 

TYPICAL SECTION 
NTS 0 ' . 

. 
~ L---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------~ 
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2.0 REGIONAL GEOLOGIC SETTING 

July 2014 

The geological setting text provided in the following subsections was borrowed from the 
Geotechnical Appraisal Report (AMEC, 2013) with only minor changes not affecting content. 
This section describes the regional geologic setting and is applicable to both McMicken Dam and 
the Outlet Channel. There are numerous geological reference citations in the following text. The 
references themselves are not included in Section 8 " References" for purposes of brevity, but the 
reader can find these references in the Geotechnical Appraisal Report (AMEC 2013), if desired. 
In addition, historic geotechnical data relevant to the Outlet Channel are included in Appendix D. 

2.1 Regional Setting 

McMicken Dam lies within the western portion of the Salt River Valley, offthe eastern flank of 
the White Tank Mountains. The dam extends beyond the northern end of the White Tank 
Mountains, intercepting Trilby Wash and flood flows from the extensive contributing watershed. 
The southern halfofthe dam is situated on an alluvial fan surface about two miles east of 
bedrock exposed at the foot of the White Tank Mountains. The northern portion of the dam, from 
about Bell Road north to the emergency spillway, is predominantly located on alluvial deposits 
associated with the Trilby Wash system. The McMicken Dam Outlet Channel and Outlet Wash 
are predominately located on the distal portions of coalesced alluvial fans from the Hieroglyphic 
Mountains to the north. 

The western Salt River Valley is a typical component of the Sonoran region of the Basin and 
Range physiographic province. The Sonoran region contains many broad, deeply founded , 
alluvium-filled basins, separated by structural highlands composed of competent bedrock. The 
White Tank Mountains are one of these uplifted highlands, composed of both metamorphic and 
granitoid bedrock (Reynolds et al. 2002). 

Although collaborating data are lacking, the gravity data of both Sweeney and Hill (2001) and 
Peterson (1968) suggest the presence of a buried bedrock shelf beneath the alluvial fan surface 
located directly east of the White Tank Mountains. If the buried bedrock shelf is present, there 
would be a rapid deepening of the basin (and thickening of basin fill) northward and up-station 
along the dam alignment. The presence of relatively shallow bedrock beneath the alluvial fan and 
upstream of the southern one-third of the dam is also indicated by the presence of inselbergs of 
competent rock, such as Fenne Knoll , protruding through the alluvial cover and removed from 
the contiguous mountain front. Geophysical investigations by AMEC in 2002 (AMEC 2003b) 
and subsidence patterns shown by interferometric synthetic ape1iure radar (InSAR) support the 
presence of this buried bedrock shelf. 

As implied by Bouguer gravity data presented in Sweeney and Hill (2001), the basin deepens 
considerably to the east of McMicken Dam, reaching a maximum depth approximately I 0 miles 
east-southeast of the south end of the dam. The prominent negative gravity feature to the east of 
Luke Air Force Base is , in part, an expression of a large salt body, containing some 15 cubic 
miles of halite (Eaton et al. 1972). The salt body was likely formed in a non-marine environment 
in the center of a closed clastic-dominated sedimentary basin. Geophysical data developed by 
Peterson ( 1968) indicates that the salt may extend from a depth of 6,900 to a depth of 9,000 ft . 
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Recent drilling encountered the top ofthe salt body about 7 miles southeast ofMcMicken Dam 
at Cotton Lane and Indian School Road. The depth to the top of the salt body at this location was 
5,050 ft (Rauzi 2002). 

2.2 Surficial Geology 

The local surficial geologic units within the McMicken Dam Project study area, as broadly 
described by Huckleberry (1994), Reynolds and Grubensky (1993), Field and Pearthree (1991) 
and Demsey (1988), are comprised of an assemblage of unconsolidated Quaternary alluvial fan 
deposits derived from the surrounding mountains and stream deposits associated with the Trilby 
Wash and Agua Fria River systems. Blissenback (1954) and Harvey (1992) describe alluvial fans 
as being composed of a complex assemblage of stream channel deposits, sheet flow deposits 
from larger floods (which cause avulsion of the small watercourses across the fan surface), and 
thick debris flow and/or mudflow deposits from large infrequent floods. The fans likely include a 
minor component of aeolian deposits. Deposits associated with Trilby Wash primarily consist of 
channel deposits from relatively frequent flow events. Alluvial terrace deposits associated with 
the Agua Fria River occur to the east of the confluence with the McMicken Dam Outlet Wash. 
Surficial geologic units in relatively close proximity to the McMicken Dam Project are described 
below as based on Reynolds and Grubensky ( 1993) and Field and Pearthree ( 1991 ). 

• Late Holocene Alluvial fans, Low Terraces and Active Stream Channels (Qy2r, Qyc 
and Qy2) - Within the McMicken Dam Project study area, this unit is generally limited to 
active channels and floodplains associated with the Trilby Wash drainage system from 
about Dam Stations 220+00 to 360+00. These deposits are dominated by clastic 
sediments dominated by sand and gravel with some cobbles and rare boulders. The age of 
this unit is less than 3,000 years before present (ybp) and is typically uncemented. 

• Late to Early Holocene Alluvial Fans and Terraces (Qy I)- Outside the active braided 
channels, this unit is locally comprised of an angular to sub-angular mixture of silt, sand 
and gravel. Little soil development is present and Stage I to II carbonate cementation 
development is common in the lower portion of the unit, whereas the upper portion of the 
unit is largely uncemented. This unit typically becomes coarser grained near the 
mountain front. The age of unit Qy I ranges from about 1 0,000 to I ,000 ybp. This unit is 
only differentiated in a few locations of the project area and is generally equivalent to the 
mapped unit Qy described below. 

• Undifferentiated Holocene Alluvial Surfaces and Young Alluvium (Qy) - Outside the 
active braided channels, this unit is locally comprised of a limited thickness of silty to 
clayey sand and sandy silt, overlain by a thin mantle of aeolian silty sand. This unit is 
identified as undifferentiated due to the difficulty in identifying subunits, such as Qy1 
and Qy2r, in areas that have been disturbed by human activity . Little soil development is 
present and Stage I carbonate cementation development is common in the lower sandy 
portion of the unit, whereas the upper loess-dominated portion of the unit is largely 
uncemented. Moderate to strong rubification (reddening) is common in this unit. Within 
ephemeral channels, the upper aeolian deposits are absent, with larger amounts of gravel 
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and cobbles present. Nearer the mountain front, the unit contains coarser sediments, 
including si It, sand and gravel mixtures. The age of unit Qy is less than about I 0,000 ybp. 
This unit is widespread throughout the project area with notable deposits in the vicinity 
the spillway area and along the Outlet Channel. 

Latest to late Pleistocene Alluvial Fans and Younger Middle Alluvium (Qm2) - This 
unit is locally comprised of moderately cemented (Stage I to II) clayey to silty sands 
occasiona lly interbedded with silty to sandy gravels. The surfaces are moderately 
dissected on the upper piedmont with 3 to I 0 ft of relief above active channels. 
Interfluvial areas are generally flat and expansive with moderately to well preserved bar 
and swa le topography. Desert pavement is poorly to moderately developed and occurs 
over 50 to 80 percent of the surface. These deposits usually display poor so il 
development and some rubification . The age of unit Qm2 ranges from I 0,000 to 150,000 
ybp. This unit is only differentiated in a few locations of the project area. 

• Middle to Late Pleistocene Alluvial Fans (Qm I b) - This unit consists of a poorly 
sorted , angular to sub-angular mixtures of silt, sand and grave l deposits. The surfaces are 
moderately di ssected on the upper piedmont with 3 to 20 ft of relief above active 
channe ls. Interfluvial areas are genera lly flat and expansive with poorly preserved bar 
and swale topography. Desert pavement is moderately to well developed and occurs over 
50 to 75 percent of the surface. Underlying so ils are characterized by weakly developed 
argil lic horizons with Stage II ca lcification. The age of unit Qm I b ranges from 1500,000 
to 300,000 ybp. Qm I b deposits are widespread throughout the study area, with the 
greatest concentrations occurring to the south of Trilby Wash. 

• Middle or Late Pleistocene Distal Alluvia l Fans (Qm 12) - Thi s unit is comprised of 
undifferenti ated Qm I band Qm2 surfaces. This des ignation is most ly used in agricultura l 
areas where surface characteristics are destroyed and avai lable soi l descriptions do not 
enable differentiation of the two surfaces. The age of unit Qm 12 ranges from I 00,000 to 
300,000 ybp. 

• Middle Pleistocene Alluvial Fans and Older Middle Alluvium (Qml ) - This unit 
consists of a poorly sorted, angular to sub-angular mixture of si It, sand and grave l. The 
surfaces are moderate ly dissected on the upper piedmont with 3 to 20ft of re lief above 
active channels. lnterfl uvial areas are genera lly fl at and expansive with poorly preserved 
bar and swale topography . Desert pavement is moderate ly to well developed and occurs 
over 50 to 75 percent of the surface. Underlying so il s are character ized by weakly 
deve loped arg illic horizons with Stage II to Ill ca lcification. The age of unit Qm I ranges 
from 300,000 to I ,000,000 ybp. Qm I deposits are widespread throughout the study area, 
with the greatest concentrations occurring to the south of Trilby Wash. 

• Older Alluvium (Qo) - Unit Qo is composed of early Pleistocene to late Pliocene 
a lluvia l fan deposits greater than I ,000,000 years in age. The unit generally consists of 
poorly sorted subangular grave ls contai ning minor amounts of finer materia l, ranging in 
thickness from a thin veneer over bedrock pediments to tens of feet thick. The surfaces of 
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unit Qo are deeply dissected, up to 50ft within interfluvial areas, and have well rounded 
ridges with intervening swales or ravines. Soils are generally eroded away, exposing 
remnants of Stage IV to VI petrocalcic horizons. Unit Qo occurs as terrace deposits 
associated with the Agua Fria River east of the terminus of the Outlet Channel. 

2.3 Deep Basin Characteristics 

As discussed by Prokopovich (1983) and the USBR (1976), the basin fill deposits ofthe Salt 
River Valley are comprised of unconsolidated to weakly indurated sediments deposited on an 
irregular bedrock surface. From a geotechnical perspective, the upper basin sediments likely 
classify as stiff soils to soft rock, with the deep Tertiary deposits classifying as soft to moderately 
indurated rock. The basin deposits are quite variable, ranging from fine-grained clay and silt 
deposits of lacustrine or playa origins, to coarse clastics derived from the adjacent upland. Most 
studies divide the basin fill materials into three lithologic units and two subunits as follows: 

• Upper Alluvial Unit. The UAU is comprised of clastic material derived locally from the 
surrounding bedrock terrain and is estimated to be about 450ft thick in the vicinity of 
McMicken Dam. 

• Middle Alluvial Unit. The MAU is comprised of intercalated alluvial fan and fluvial 
deposits of si It, silty sand and gravel and soft si Its tone and only appears to be located 
directly below McMicken Dam in a small area near the southern end of the dam. For this 
project, MAU was primarily characterized from deep resistivity soundings as a very low 
resistivity and from lnSAR signatures indicating slow subsidence. 

• Lower Alluvial Unit. The defining characteristic of the LAU is that it was deposited 
when the basin was a closed-basin with internal drainage. The LAU, although dominated 
by fine-grained sediments, is typically coarse-grained at depth and along basin margins. 
The LAU is divided into two subunits: the Upper LAU and the Lower LAU. 

2.4 Groundwater 

Records of wells drilled in the area east of McMicken Dam indicate that the depth to water was 
approximately 300 to 450 feet in the emergency spillway and the northern half of the dam in the 
1980' s and 1990' s . 
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3.0 SUBSURFACE INVESTIGATION METHODS 

3.1 Hollow-Stem Auger Drilling 

July 2014 

Geotechnical borings were laid out along the proposed Alternative 4 channel alignment at the 
locations shown on Figures 2 and 3 using a hand-held Global Posi tioning System (GPS) unit. 
Borings were located on approximately 1,000 foot intervals along the centerline of the proposed 
Alternative 4 channel alignment beginning at channel Station 120+00 where the proposed 
alignment dev iates from the existing channel alignment. Some minor adjustments to the spacing 
were required due to drill rig access limitations. Where site conditions did not allow locating 
borings coincident with the planned locations, the borings were offset as short a distance as 
possible from the planned location. After completion of the field investigation all boring 
locations were surveyed. Surveyed boring locations are shown on Figures 2 and 4. Surveyed 
coordinates, station, ground surface elevation and boring depth are summarized in Table I and 
on the boring logs included in Appendix A. 

Twenty-three hollow stem auger (HSA) test holes (TH-501 to TH-523) were drilled by 
Geomechanics Southwest of Phoenix, Arizona, between April 16th and April 22nd, 2014. HSA 
drilling was performed using a Central Mine Equipment (CME)-75 truck-mounted auger drill rig 
equipped with an automatic hammer, and using 6 5/8-inch outer diameter (0.0.) hollow stem 
augers. Soil samples 1.5 feet in length were collected at approximate 5-foot intervals (i.e. , 3.5-
foot interval between collected samples) beginning at 5 feet bgs and throughout the entire test 
hole depth using a 2-in 0.0. SPT split spoon sampler in accordance with ASTM D 1586 or a 3-
in 0.0. ring lined barre l sampler (modified Dames and Moore sampler) in accordance with 
ASTM D 3550. 

During drilling, careful observations and constant communication with the drill er were used to 
identify changes in material type indicated by drilling advancement rate and/or required torque. 
When changes in material type were apparent to the driller, the drilling was halted immediately 
and additional so il samples were collected. However, the alluvial fan so il s encountered consist 
of a complex and heterogeneous mixture of stream channel and sheet fl ow depos its with lesser 
amounts of debris flow deposits. As such, they are highly variable, both latera ll y and vet1ically, 
and include si lt, sand and grave l fractions , often with gradational boundaries . Such gradational 
changes in material types were not always apparent during auger advancement. In the absence of 
any indication from the driller that a change of material was observed, when a sample was 
logged with a different uses so il class ification from the preceding sample, the material change 
was typically indicated on the log at the top of the subsequent sample, although the actual 
locati on of the material change most li ke ly occurred elsewhere within the 3.5-foot interva l 
between the two success ive samples . 

Blow counts were recorded for both standard SPT sp lit spoon samples and for ring lined barrel 
samples . The respective sampling barrels were driven through the so il with a hyd raulically
dri ven automatic hammer weighing 140 pounds falling a distance of 30 in . The number of 
hammer blows (b low counts) for each of three 6-in sample intervals was recorded and is 
included on the boring logs in Appendix A. SPT N-va lues, defined as the number of blows 
required to advance the sampler for the second and third 6-in sample advancement intervals, 
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were calculated for each sample and are also shown on the boring logs in Appendix A. N-values 
measured for ring barrel samples have not been corrected. 

All test holes were logged in the field by a Gannett Fleming geologist in general accordance with 
the Unified Soil Classification System (USCS; ASTM D 2487). Logging was performed in the 
field and the following subsurface information was recorded on the field logs: blow counts, 
percent recovery, uses field classifications, soil descriptions, reaction to hydrochloric acid 
(HCI), and qualitative descriptions of cementation (weak, moderate, strong). Soil classifications 
shown on the final boring logs included in Appendix A were modified as necessary based on 
laboratory data to conform to laboratory classifications in accordance with uses. 

Ring samples were capped and sealed using duct tape. Split spoon samples were placed in sealed 
plastic bags. All samples were labeled with the project name, test hole identification, sample 
depth, date, project section, and station (if applicable). Samples selected for testing were 
delivered to the AMEC geotechnical laboratory in Phoenix, Arizona. 

Upon completion of drilling and logging, the test holes were tremie-backfilled with non-shrink 
grout. Prior to demobilization, all test holes were revisited to assess whether additional grouting 
was required to address any post-abandonment settlement and/or shrinking. At that time, no 
additional grouting was needed. 

3.2 Test Pit Excavation 

• Test pit locations were coincident with previously drilled HSA borings to verify subsurface 
conditions at selected locations. Surveyed test pit locations are shown on Figures 2 and 4. 
Surveyed coordinates, station, ground surface elevation and test pit depths are summarized in 
Table 1 and on the test pit logs included in Appendix A. 

• 

Four test pits (TP-601 to TP-604) were excavated by Southern Plains Construction II , LLC 
between April 28 and April 30, 2014. Test pits were excavated using a Caterpillar 320L 
excavator equipped with a heavy duty ripper bucket to depths of between 13.5 feet and 15.5 feet, 
where equipment refusal occurred. The Caperpillar 320L excavator, at a flywheel power of 153 
horsepower (hp), is roughly equivalent in power to a D6N bulldozer having flywheel power of 
150 hp. All test pits were logged in the field by a Gannett Fleming geologist in general 
accordance with the Unified Soil Classification System (USCS; ASTM D 2487). The test pit 
side walls, bottom, and spoil were observed without physical entry into the test pit; test pit logs 
are included in Appendix A and document soil type(s) , moisture, cementation, apparent 
stratigraphic contact depths, ease/difficulty of excavation, sidewall stability, qualitative 
descriptions of cementation (weak, moderate, strong) , and any other noteworthy geologic 
features. In particular, the depth to any cemented layers were carefully observed and 
documented . 

Photographs of each test pit were taken and se lect photographs are included in Appendix E. 
Bulk samples were collected from each test pit along with companion bag samples tightly sealed 
to preserve the in-situ moisture content. The bulk and bag samples were labeled with the project 
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name, geologist/field engineer, date, test pit J.D. , sample depth, and station. Samples selected for 
testing were delivered to the AMEC geotechnical laboratory in Phoenix, Arizona. 
Test pits were backfilled with spoil in moisture-conditioned 12-inch loose lifts, and compacted 
with a sheepsfoot wheel roller attached to the excavator bucket. During excavation of the first 
test pit (TP-60 I), a one-point Proctor test was performed in the field to determine the 
approximate maximum density as a guide to assessing the backfill compaction of the test pits. A 
test fill program was then carried out to develop a backfilling protocol that would result in 
compaction meeting or exceeding 95% maximum dry density and/near optimum moisture 
content as determined by the one-point Proctor test. As part of the test fill , compaction testing 
was performed in the field on the upper 4 feet of backfill at TP-601. The lifts below 4 feet were 
not tested due to access and safety constraints. Lift density was measured using a nuclear 
density gauge in general accordance with ASTM D 6938. The results of the test fill compaction 
testing are included in Appendix F. 

Test pits TP-602 through TP-604 were backfilled and compacted in a manner consistent with the 
TP-60 I test fill protocol. On the final day of test pit excavations, density testing using a nuclear 
density gauge was performed on the upper 12-inch lift of each test pit to verify compaction. 
Density test results ranged from I 00% to I 02% of maximum dry density in three of the four test 
pits. Results from the forth test pit indicated a lower dry density than the other locations and the 
soil appeared to have less grave l-sized material. Therefore, an additional sample was taken to 
the laboratory and a one-point Proctor test was performed to confirm the compaction. The one
point Proctor could not be completed in the field because windy conditions made in-field testing 
impractical. The results on the additional testing in the laboratory indicated that compaction 
achieved 92% of maximum dry density. 

3.3 Seismic Refraction and Refraction Microtremor (ReMi) Survey 

A total of six combined seismic refraction compression wave (p-wave) and refraction 
microtremor (ReMi) surface wave (for shear or s-wave) surveys were performed by AMEC 
Environment & Infrastructure, Inc. of Phoenix, Arizona to assess the seismic wave velocity and 
thus the rippability of the cemented material , allowing a reasonable evaluation of areas where 
excavation may be difficult. Locations of the seismic line surveys are included on Figures 6 
through 9. Seismic lines were completed using geophone arrays 240 feet in length with 24 
geophones spaced on a I 0-foot interval and a Geometries SE-24 signal enhancement engineering 
seismograph. A sledgehammer energy source was used to collect compression wave (p-wave) 
data for seismic refraction analysis. Jumping at the geophone array center was performed to 
generate surface wave energy for refraction microtremor (ReMi) analysis for a one-dimensional 
vertical surface wave (s-wave) profile at each seismic line to supplement the p-wave data. 

Lines were centered on boring locations and oriented perpendicular to the proposed channel 
alignment. Lines 2 through 6 were also oriented perpendicular to the electrical transmission 
lines to minimize potential 60-cycle electrical noise on the highest gain geophones. Results of 
the seismic study are presented in section 4.3. The Seismic Refraction & ReMi Evaluation 
Report is included in Appendix B . 
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3.4 Laboratory Testing 

July2014 

Laboratory testing was performed on selected soi l samples for the following objectives: 

• Soil classification to establish the general engineering characteristics of soil types 
encountered. Tests included: grain size ana lysis, Atterberg limits, USCS classification, 
moisture content, calcium carbonate and corrosivity (pH and resistivity). 

• Compaction characteristics of soils in the upper 5 feet below ground surface to evaluate 
the reuse potential of the soil. Tests included: moisture-density characteristics (Proctor 
test). 

The laboratory testing program, including the ASTM standard test methods and number of tests 
performed, is summarized in Table 2. Samples were tested at the AMEC geotechnical testing 
laboratory in Phoenix, Arizona. Laboratory results are summarized in Table 3 and laboratory 
reports are included in Appendix C. 

T bl 2 S a e urn mary o fG h. IL b eotec mea a oratory T estmg p rogram- 0 I Ch ut et anne IAI ·ve 4 ten1ah 

Laboratory ASTM 
Outlet Channel Alternative 4 Alignment 

Test Standard Boring Test Pit Total 

Grain Size Analysis 
D 6913 

c 136 
23 5 28 

Grain Size Analysis 
D422 6 0 6 

w/ Hydrometer 

Atterberg Limits D 4318 23 5 28 

Moisture Content D 2216 ?"' _ _, 
5 28 

USCS Classification D 2487 ?"' _ _, 5 28 

Calcium Carbonate D 4373 23 5 28 

Standard Proctor Test D 698 0 4 4 

Corrosivity (pH and 
AZ 236 2 3 5 

resistivity) 
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Table 3. Summary of Geotechnica l La boratory Testin g Results- Outlet C hannel Alternative 4 

Sam1Jie ID Sample Depth (ft bgs) G radation 

Test Hole uses Sand 
I Test Pit Sample No. From To C lass. G ravel (%) (%) Fines(%) 

TH-50 1 S-1 5.0 6.5 SP-SM 32 58.3 9.7 

TH-502 S- 1 5.0 6.5 GP-GM 62 28.3 9 .7 

TH-504 S-2 10.0 11.5 sc 4 57 39 

TH-505 S-3 15.0 16.5 CH 0 43 57 

TH-506 S-1 5.0 6.5 sc 4 64 32 

TH-506 S-3 15.0 16.5 SM 5 58 37 

TH-507 S-2 10.0 11.5 SM 6 72 22 

TH-508 S-1 5.0 6.5 CL 5 33 62 

TH-509 S-2 10.0 11.5 sc 3 6 1 36 

TH-5 10 S-3 15.0 16.5 SM 17 64 19 

TH-5 11 S-2 10.0 11.5 sc 5 70 25 

TH-5 12 S-2 10.0 11.5 CL 0 4 1 59 

TH-5 13 S- 1 5.0 6.5 CL 0 40 60 

TH-5 14 S- 1 5.0 6.5 SM 14 68 18 

TH-5 15 S- 1 5.0 6.5 sc 7 59 34 

TH-5 16 S-2 10.0 11.5 CL 18 3 1 5 1 

TH-5 17 S-2 10.0 11 .5 SP-SM 29 63. 1 7.9 

TH-5 18 S-2 10.0 11.5 sc 18 59 23 

TH-5 19 S- 1 5.0 6.5 CL I 44 55 

TH-520 S-3 15.0 16.5 sc 7 7 1 22 

TH-52 1 S-2 10.0 11.5 CL 2 34 64 

TH-52 1 S-3 15.0 16.5 SM 26 62 12 

TH-523 S-3 15.0 16.5 sc 21 65 14 

TP-60 1 -- 3.5 5.0 SP-SC 38 54 8.0 

TP-602 -- 0.0 5.0 SM I I 50 39 

TP-603 -- 3.0 5.0 CL I 29 70 

TP-603 -- 7.0 9.0 sc 10 52 38 

TP-604 -- 0.0 2.0 SM 10 59 31 

[;lJ Gannett Fleming 
Uul/t'fl(e {)ef111f!(ff/ AJ PromiJ«< 

July 20 14 

Standa rd Proctor 
Atterberg Limits Compaction Corrosivity 

Optimum 
Moistu re Calcium Maximum Moisture 

C lay Liquid Limit Plas tici ty Index Content Carbonate Dry Density C ontent Resistivity 
Silt (%) (%) (%) (%) (%) (%) (pet) (%) pH (Ohm-em) 

NV NP 0.9 5.8 

NY NP 0.3 4.2 

28 II 40 16 4.2 4.5 

58 3 1 6.0 21.9 I 

17 15 40 15 4 .5 12.0 8.9 11 63 

44 16 4.7 31.9 

32 8 3. 1 6.1 

30 15 3.7 5.7 

23 13 48 22 3.9 17.6 

13 6 27 3 2.0 2.6 

44 20 6.8 20.4 

43 16 36 12 3.2 5.6 

27 8 4.7 4 .8 

NV NP 1.4 3.8 9.2 2632 

12 22 44 26 8.5 0.9 

35 12 3.9 7.5 

NY NP 1.6 2.6 

31 12 2.6 2.8 

29 13 6.4 1.6 

32 12 3.1 2.9 

40 20 4.4 34.0 

NV NP 1.5 1.9 

39 19 2.6 0.9 

39 17 3.4 3.2 120 12.5 

NY NP 4.7 12.4 107 16.0 8.9 1693 

38 17 7.1 12.9 104 18.0 8.4 1761 

33 12 3.8 16. 1 

NV NP 2. 1 3.3 123 9.6 8.5 3995 
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4.0 INVESTIGATION RESULTS 

4.1 General Descr iption of Subsurface Conditions 

July 2014 

The McMicken Dam Outlet Channe l is located primari ly on unconso lidated Quaternary a ll uv ial 
fan deposits. The surfic ial geologic units present beneath the proposed channel alignment 
include Late to Early Holocene A lluvial Fans and Terraces, Undifferentiated Ho locene Alluvial 
Surfaces and Young Alluvuim, Latest to Late Pleistocene Alluvial Fans and Younger M iddle 
A ll uvium, and Middle or Late Pleistocene Distal Alluvial Fans and Midd le Pleistocene A ll uvial 
Fans and Older Midd le Alluvium (map un its Qyl , Qy, Qm2, Qm12 and Qml, respect ive ly; 
AMEC, 20 13). Map unit Qm2, which is regionally described as moderate ly cemented (Stage I to 
II ) clayey to si lty sands occasionally interbedded with silty to sandy grave ls, is on ly present 
beneath the eastern end of the proposed channel a li gnment, beg inning at approximately Station 
200+00. 

Soils encountered during the 20 14 field investigation represent typical alluvial fan deposits, w ith 
h ighly variable soi l types ranging from si lts and c lays to sand and gravel. Surficial soils a long 
the proposed McMicken Outlet Channel Alternative 4 al ignment are predominantly coarse 
grained sandy soils (less than 50 percent fines) with variable fines contents and m inor amounts 
of gravel. Fine gra ined soils, predominantly sandy clays with variable gravel contents were a lso 
encountered in several locations, both as surficial deposits and at depth. Si lty grave l lenses were 
also encountered primari ly in the vicinity of two major surface drainage features (TH-51 0, TH -

• 5 11, TH-512 and TH-515 ; see Figures 2 and 3). 

• 

4.2 Soil Classifications and Blow Counts 

Table 4 summarizes the USCS classifications for soils encountered in the soil borings and test 
pits. 

T bl 4 S a e ummary o fL b a oratory S ·1 Cl "fi OJ ass• 1catwns - 0 I Ch ut et anne I AI ternat1ve 4 

Percentage 
uses Occurrence 

Classification Soil Descriptions {by linear foot) 

sc Clayey Sand, Clayey Sand with Gravel 
,.,,., 
.).) 

SM Silty Sand with Gravel , Silty Sand 30 

CL Sandy Lean Clay, Sandy Lean Clay with Gravel 25 

SP-SM Poorly Graded Sand with Silt and Gravel 8 

GP-GM Poorly Graded Gravel with Silt and Sand 4 

Clayey sand (SC) and si lty sand (SM) with variable amounts of grave l and sandy lean c lay (CL) 
with variab le amounts of gravel were the most frequent ly encountered so i I classifications. The 
sandy units made up nearly two-thirds of the so il c lassifications (63%) and the sandy clay 
comprised another one-quarter of the classifications (25%). Minor amounts of poorly graded 
sand with silt and gravel (SP-SM ; 8%) and poorly graded gravel with silt and sand (GP-GM ; 4%) 
were also encountered . 
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The SC and SM units contained between 12% and 39% fines and 3% to 26% gravel and the CL 
units contained between 29% and 44% sand and generally less than 5% gravel , though one CL 
sample contained 18% gravel. Plasticity indices vary but were generally low, ranging from 3% 
to 31%. 

Table 5 summarizes the minimum, maximum and average SPT blow counts, by depth interval , 
recorded during drilling. Because sampler refusal (inability to advance the sampler 6 inches in 
less than 50 hammer blows) was a common occurrence during the investigation , the percentage 
of sampler refusa l in each depth interval is also included in Table 5. 

T bl 5 S a e ummary o fSPTBI C ow ounts- 0 I Ch ut et anne IAI ternahve 4 

N-Value 
Depth lntet·val (ft bgs) (minimum/maximum/average) Percentage of sam pies with •·efusal 

0- 5 9 I 82 I 36 35 

5 - 15 26 I 89 I 55 82 

15 - 25 34 I 88 I 73 89 

The shallow so il s were generally medium dense to dense or very st iff to hard, with relatively few 
instances of sampler refusa l in the upper 5 feet of the so il profile . With increas ing depth the 
samples became predominantly dense to very dense or hard. The percentage of samples for 
which refusal occurred also increased with increas ing depth. It is notable that the re latively few 
shallow instances of sampler refusal (at the 5-ft sample interva l) were clustered at the 
downstream end of the channel alignment in borings TH-501 , TH-503 and TH-504. 

4.3 Seismic Refraction and Refraction Microtremor Surveys 

Six combined se ismic refraction compression wave (p-wave) and refraction microtremor (ReMi) 
surface wave (for shear or s-wave) surveys were performed at so il boring locations (Figures 5 
through 9). Measuring the velocity of se ismic waves allowed deta iled two-dimensional 
assessment of the distribution and thickness of subsurface material s having different density 
characteristics to complement the single-point data deve loped through the boring and test pit 
investigation. The se ismic surveys also provided informat ion not available from the boring data, 
namely an assessment of the re lative hardness of the subsurface material s that can be correlated 
with excavation power req uirements (see di scuss ion in Section 4.4). 

The results of the se ismic surveys indicate a low-ve loc ity surficia l soil layer underlain by 
increasing p-wave ve loc ities with increasi ng depth . S-wave ve locity reversa ls were also 
observed at some locations and depths which represent zones of softer, lower-ve loc ity materials 
below harder, hi gher-ve locity material s. Such increasing p-wave ve loc iti es w ith depth and s
wave velocity reversals are consistent w ith boreho le observations of cali che layers extending to 
variable depths at some boring locations. A thin zone of relatively low p-wave ve loc ity material s 
is present at a ll se ismic line locations. P-wave veloc iti es less than about I ,500 feet per second 
(fps) were observed to depths of between about 2 feet bgs and I 0 feet bgs. T hi s low ve locity 
zone is underlai n by hi gher p-wave ve locity zones at a ll survey locations. In survey lines near 
the downstream end of the ali gnment (L ines I through 3), the p-wave veloc iti es range from about 
3,000 fps to 6,300 fps. In Lines 4,through 6, further upstream (to the west) , the p-wave 
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velocities in this zone are more on the order of I ,800 fps to 3,600 fps. Higher p-wave velocity 
zones were observed in all survey line locations at depths greater than the proposed channel 
depths. These material velocities are consistent with cemented alluvium equivalent to "caliche" 
or conglomerate for excavation assessment. 

S-wave velocities indicated a similar layered trend with a thin lower velocity upper zone having 
s-wave velocities on the order of 350 fps to 750 fps underlain by a zone of somewhat higher 
velocities of about I ,000 fps to 3,000 fps. The s-wave interpretations also indicate a zone of s
wave velocity reversal beneath the higher velocity zone, where s-wave velocities of 600 fps to 
I ,400 fps were interpreted. The s-wave velocity reversals are indicative of softer materials 
beneath the higher velocity zones at these depths. The s-wave reversals occur at elevations near 
or below the channel bottom elevation at the survey line locations. S-wave velocities are a much 
less precise measure than p-wave velocities and correlation of s-wave velocities with 
excavatability is, therefore, subject to a greater degree of uncertainty than is correlation using p
wave velocities. 

A complete interpretation of the seismic survey methods and results is included in the Seismic 
Refraction and ReMi Evaluation in Appendix B. 

4.4 Cementation/Excavatability 

An evaluation was made of soil cementation to assess the excavatability of the materials within 
the proposed channel excavation. Soil cementation was evaluated based on field observations of 
drilling advancement rate and ease or difficulty of test pit excavation, soil reaction to HCI 
applied to samples in the field , observations of cementation on soil samples, laboratory 
measurements of calcium carbonate in soil samples and seismic wave velocity interpretations. 
N-values obtained from the soil borings were used qualitatively to compare to other indications 
of the presence of cemented soil. HCI reactions, observations of cementation and other relevant 
field observations noted during drilling and/or test pit excavations are recorded on boring logs 
and test pit logs included in Appendix A; laboratory measurements of calcium carbonate are 
included in Table 3 and summarized by depth interval in Table 6; the Seismic Refraction and 
Refraction Microtremor (ReMi) survey repot1 is included as Appendix B. 

Consistent with standard practice and ASTM D-2488-06 Standard Practice for Description and 
Identification of Soils (Visual-Manual Procedure), cementation observed during drilling and 
excavation was described qualitatively as weak, moderate or strong. A relatively large volume 
of intact soil fabric is needed to accurately classify cementation stage and the drilling and 
sampling process destroys the soil fabric which makes accurate observations of cementation 
stage uncertain. 

Strong HCI reactions were noted in all soil borings and test pits with only a few observations of 
no reaction or weak to moderate reaction. Observations of weak to strong cementation were 
noted in all borings and test pits. The most frequently recorded description of cementation was 
weakly cemented. A few observations of weakly to moderately cemented, moderately to 
strongly cemented, and strongly cemented soils were also recorded . As was the case with 
sampler refusal in shallow soil samples (upper 5 to I 0 feet bgs), observations of moderately to 
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strongly cemented soi l was limited to the downstream end of the alignment, past Station 300+00 
(TH-501 to TH-505). Other observations of moderate to strong cementation were noted at 
greater depths in the borings and test pits. 

Laboratory measurements of calcium carbonate are summarized, by depth interval, in Table 6. 

T bl 6 S a e ummary o fC I. C b a cmm ar onate M easm·ements- 0 I Ch ut et anne IAI ternat1ve 4 

Depth Interval Calcium Ca•·bonate (%) 

0-5 0 .9- 12.9 

5- 10 2 .6-34.0 

I 0- 15 0.9-31.9 

Cementation stage was categorized based on calcium carbonate (CaC03) content ranges (Stage I, 
ll , III; Machette, 1985) for comparison with observations made during drilling and test pit 
excavation, seismic wave ve locities and published information on excavatability. Calcium 
carbonate was present in all samples tested and concentrations ranged from 0.9% to 34.0%. 
About 40% of the results indicate concentrations less than 4% CaC03 (Stage I cementation), 
45% of the results indicate CaC03 concentrations between 4% and 20% (Stage II cementation), 
and 15% of the results indication concentrations greater than 20% (Stage Il l cementation). 
CaC03 concentrations are generally higher at the downstream end of the proposed channel 
alignment (Station 240+00 and greater), and notably, are higher shal lower in the soil profile at 
the downstream end of the proposed alignment. This is illustrated graphically in Figure 10, 
where CaC03 concentrations are presented in relative size as a function of depth and location 
a long the alignment (larger circles represent higher concentrations and smaller circles represent 
lower concentrations). 

At the downstream end of the alignment, CaC03 concentrations indicated the presence of Stage 
II cementation in sha llow near-surface soils while the p-wave velocity interpretations in survey 
lines near the downstream end of the alignment (Lines I through 3), the p-wave velocities range 
from about 4,000 fps to 6,000 fps. A p-wave ve locity of 3,000 fps roughly correlates with Stage 
Ill cementation (Rucker and Fergason, 2006). Because the p-wave velocities are considered 
more indicative of material behavior, they were relied on more heavi ly than the CaC03 
concentrations to interpret the excavatabi I ity of the materials. 

For the purposes of defining the excavatability of the proposed channel , observations of 
moderately to strongly cemented materials, CaC03 concentrations greater than 20% (Stage Ill 
cementation), and/or interpreted p-wave velocities greater than 3,000 fps were used to interpret 
areas of difficult excavation. Areas of weakly cemented materials, CaC03 concentrations less 
than 20% and interpreted p-wave velocities Jess than 3,000 fps were considered amenable to 
excavation using conventional equipment (standard bachhoe). This threshold was se lected 
because pub lished correlations between seismic velocity, stage cementation and excavation 
equipment generally indicate that a boundary with respect to excavation equipment power 
requirements exists for these conditions (Rucker and Fergason, 2006). It should be noted that 
these criteria for defining difficult excavation were used as a general guide in interpreting areas 
where difficult excavation is expected , not hard and fast rules. The data were obtained from 
widely spaced points and assumptions were made regarding the relative weighting of each data 
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type and the potential variability between data points. The resulting interpretation is considered 
reasonable to provide a pre I iminary estimate of the excavation quantities. 

Cemented soils are present throughout the length of the proposed channel alignment. The 
information discussed in the previous section was used to interpret the extent of cemented soils 
and locations and depths where excavation of the cemented soils may require specialized 
construction equipment. This interpretation was used to calculate channel excavation quantities 
for input to the cost estimate for Outlet Channel Alternative 4. 

The weakly to moderately cemented soils that are generally present throughout the vertical 
extent of the proposed channel excavation, beginning at the point where the proposed channel 
alignment deviates from the existing channel (about Station 120+00) and extending to about 
Station 240+00, are assumed to be excavatable using conventional equipment. Some limited 

areas of difficult excavation are present near the bottom of the proposed channel alignment near 
Station 130+00 to Station 140+00 and near Station 160+00. From Station 240+00 to Station 
300+00, difficult excavation is expected in the deeper portions of the proposed channel. 
Beginning at about Station 300+00 difficult excavation is expected beginning at or near the 
ground surface and extending to the bottom of the excavation. In these areas of difficult 

excavation, particularly at the downstream end of the channel alignment, beginning at about 
Station 300+00, it is estimated that ripping with newer D8R or D8T bulldozers will be required 
and may become marginal at p-wave velocities of about 5,500 f/s (caliche) to 6,200 f/s 
(conglomerate). If the material has higher p-wave velocities than observed in the limited seismic 
survey lines completed along the proposed channel alignment, it may become unrippable at p
wave velocities of about 7,700 f/s (caliche) to 8,200 f/s (conglomerate) and use of a 09 or 

blasting may be required. If these conditions occur in the vicinity of the 36-inch gas pipeline, 
blasting may not be feasible. For the purposes of calculating difficult excavation quantities, it 
was assumed that ripping could be accomplished . 

4.5 Engineering Properties of Excavated Soils 

Test pits were excavated at four locations along the proposed channel alignment (see Figures 2 
and 3) to confirm information obtained from the soil borings and collect bulk samples for 
laboratory testing. Samples were collected from the upper 5 feet in each test pit for Proctor 
compaction testing and the results are included in Table 3. Engineering characteristics of the 
upper 5 feet were evaluated based on lab testing performed on these soil samples and samples 
collected from the soil borings (see Table 3) . 

The presence of moderately to strongly cemented soil in the shallow subsurface at the 
downstream end of the channel alignment, from about Station 300+00 eastward, indicates that 
excavated soil in this ar.ea may have limited reuse potential. West of Station 300+00, the soils 
that make up the upper 5 feet of the soil profile along the channel alignment are described below. 
Much of this material may be acceptable for reuse as general fill. If borrow areas are specifically 
identified, they should be fully characterized prior to final selection . 
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The soils in the upper 5 feet are highly variable and generally coarse grained and sandy. They 
contain a significant amount of fines , both silts and clays, and gravel. Fines contents measured 
in the upper 5 feet of soil ranged from 18 to 62 percent and averaged 42 percent; gravel contents 
in the upper 5 feet ranged from 0 to 14 percent and averaged 6 percent. The shallow soils 
classified as SM, SC, and CL. The fines are generally low to medium plasticity; two of the 7 
samples were non-plastic and the plasticity index of the remaining five samples ranged from 8 to 
26 percent and averaged 15 percent. Weakly to moderately cemented zones were generally 
observed throughout the upper 5 feet. Maximum dry density and optimum moisture contents of 
soil from the TP-604 (the only test pit west of Station 300+00) was 123 pcf at 9.6 percent. 
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Relative Calcium Carbonate Concentrations as a Function of Location and Depth: Alternative 4 
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5.0 LIMITATIONS 

July 2014 

This study has been conducted in accordance with generally accepted geotechnical engineering 
practices in this area for use by the client for design purposes. The conclusions are based upon 
the proposed outlet channel layout and data obtained from the soil borings and test pits 
performed at the approximate locations indicated on the appended boring location plan. No 
warranty, expressed or implied, is made as to the professional advice set forth. 

This report does not reflect variations which may occur between the borings. The nature and 
extent of subsurface variations across the site may not become evident until construction. If 
during construction, soil or water conditions appear to be different from those described herein, 
this office should be advised at once so that we may re-evaluate the recommendations provided 
herein. 

This report has been prepared for the exclusive use by our client for design purposes. We are not 
responsible for technical interpretations by others of our exploratory information that has not 
been described or documented in this report. Significant design changes may require additional 
analysis or modifications of the recommendations presented herein. 

This report and any future addenda or reports should be made available to bidders prior to 
submitting their proposals and to the successful contractor or subcontractors for their information 
only and to supply them with facts relative to the subsurface evaluations, laboratory tests, etc . 
Please note that our evaluation was limited to assessment of the geotechnical aspects of the 
project, and did not include evaluations of environmental concerns or the presence of hazardous 
materials on this site . 
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UNIFIED SOTI.. CLASSIFICATION (ASTM D-2487) 

MATERIAL 
TYPES CRITERIA FOR ASSIGNING SOIL GROUP NAMES GROUP 

SYMBOL SOIL GROUP NAMES & LEGEND 

GRAVELS CLEAN GRAVELS 

>50% OF COARSE 
<5%FINES 

FRACTION RETAINED 
ON NO 4. SIEVE GRAVELS WITH FINES 

>12% FINES 

SANDS CLEAN SANDS 
<5% FINES 

>50% OF COARSE 
FRACTION PASSES 

ON NO 4. SIEVE SANDS AND FINES 
>12% FINES 

SILTS AND CLAYS 
INORGANIC 

LIQUID LIMIT<50 

ORGANIC 

SILTS AND CLAYS 
INORGANIC 

LIQUID LIMIT>50 

ORGANIC 

HIGHLY O~GANIC SOILS 

~ 
1;1 
0 
<!: 
~ 
u 
r;; 
~ 
Q. 

ASTM D 2488 NOTE 15- CRITERIA FOR DESCRIBING 
PERCENTAGES OF GRAVEL, SAND AND FINES 
D~SCRif'TlON CRITERIA 

TRACE 

FEW 

LITTtE 

SOME 

MOSTLY 

PARTICLES ARE PRESENT BI1T ESTlMATEO TO BE ~SS THAN 5'11 

5TOIO'II 

15T025'11 

30T045'11 

50TO I OO'II 

ASTM D 2488 TABLE 3 - CRITERIA FOR DESCRIBING 
MOISTURE CONDITION 
DESCRIPTION CRITERIA 

DRY ABSENCE OF MOIST\JRE, DUSTY, DRY TO THE TOUCH 

MOIST DAMP, BUT NO VISIBlE WATER 

v.£1' VISIBlE FREE WATER. USUALLY SOIL IS BELOW WATER TABlE 

PLASTICITY CHART 
eo 

70 
/ 

eo / 
CH / 50 

/v 
40 

/ 3D 
CL #/ OH&MH 

20 "' y 
10 / 

Cu>4 AND 1 <Cc<3 GW WELL-GRADED GRAVEL 

Cu>4 AND 1>Cc>3 GP POORLY-GRADED GRAVEL 

FIN~S CI.ASSFY AS MI. OR MH GM SILTY GRAVEL 

RNESCI.ASSFYA&CLORCH GC CLAYEY GRAVEL 

Cu>S AND 1 <Cc<3 sw WELL-GRADED SAND 

Cu>B AND 1 >Cc>3 SP POORLY-GRADED SAND 

FI'IES CI.ASSFY AS 1.1. OR MH SM SILTY SAND 

FINESCLASSFYASCLORCH sc CLAYEY SAND 

Pt>7 AND PLOTS>' A' LIN~ CL LEAN CLAY 

Pl><l AND PLOTS<"A'LINE ML SILT I 
ll ("""" drlod)Jll (not drlod)<0.75 OL ORGANIC CLAY OR SILT 

1- -_ 

1-_ -

PI PLOTS >'A'LINE CH FAT CLAY 

P1 PLOTS <'A' UNE MH ELASTIC SILT 

ll (ovon drlod)Jll (not drlod)<0.75 OH ORGANIC CLAY OR SILT 

PT PEAT 

SAMPLE TYPES 

ADDITIONAL TESTS 
CA CHE.MJCAL ANALYSIS (CORROSMrl) (200) (WITH 'II PAS&ING NO. 

co CONSOLIOATEO DRAINED TRIAXIAL 200SIEVE 

CN CONSO...IOATION fNJ SWEll TEST 

cu CONSO...IOATED UNDRAINED TRIAXIAL TC CYCUC TRIAXIAL 

OS DIRECT SHEAR TV TORVANE SHEAR 

pp POCKET PENETROAEnR (TSf) uc UNCONANED COMPRESSION 

(3.0) (WITH SHEAR STRENGTH IN KSF) (1 .5) (WITH SHEAR STRENGTH 

RV R-VALUE IN KSf) 

SA SEVE ANALYSIS: 'II PASSING uu UNCONSOUDATEO 
11200 SIEVE UNDRAINED TRIAXIAL 

'Sl WATER~ (WITH DATE OF) WA WASH ANALYSIS 
MEASURBENT (200'11) - (WITH 'II PAS&ING NO. 

200SEVE) 

PENETRATION RESISTANCE 
(RECORDED AS BlOWS I 0.5 FT) 

SAND & GRAVEL SILT&CLAY 

CO!oi'RESSIIIE 

RELATIVE DENSITY BlO'MI.RXlT' CONSISTENCY BLOWS/FOOT' STRENGTH (TSf) 

VERY LOOSE 0 - 4 VERY SOFT 0-2 0 - D25 

LOOSE 4 - 10 SOFT 2 - 4 02 5 - 0.50 

MEDr.JMOENSE 11 . 30 MEDIUM STIFF 4 - 1 0.50 - 1.0 

DENSE 31 . 50 STIFF 1 - 15 1.0 - 2.0 

VERY DENSE OVER 50 VERY STIFF 15- 3D 2.0 - 4.0 

HARD OVER 3D OVER4.0 

I 0 '----'--'""/--'---'-----'- -'---'--.L.-L_L__..L__J • NIJMIIER OF BLOWS OF 140 lB HAMMER FALLING 3D INCHES TO DRIVE A 2 INCH O.D. 
0 10 20 30 40 50 eo TO 80 80 100 110 120 (1-3/SINCH I.D.) SPLIT-IlARRELSA.W'I..ERTHE LAST 12 1NCHES OF AN 1&-INCH DRIVE 

UQUIO Ut.IIT ('II) (ASTM-1511e STANDARD PENETRATION TEST) . 

t-----------r------~ 
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McMicken Dam Rehabilitation Project 

McMicken Dam, Surprise, AZ 



4722 N. 24th Street, Suite 250 BORING LOG: TH-501 
~ Gannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 1 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 5631 2 

• PROJECT: McM icken Dam Rehabil itation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 984,41 8.1 27 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 574,053.809 STATION: 339+99 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam, Surpri se, AZ OFFSET: 10 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV. : 1300.3 

TOTAL DEPTH: 6.5 FT 

START DATE: 04/16/2014 TIME: 

FINISH DATE: 04/16/2014 TIME: 

Augers Ring Sample Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol R e s ~ DM [I u 0 cu ~ Date Time Water Casing Hole Symbol Depth (ft) Depth (ft) Depth (ft) 

I. D. 2.5" 1.375" 2.5" 2.8" -- '5l. 

O.D. 3" 2" 3" 3" -- .Y 

Length 18" 18" 18" 30" -- ~ 

HammerWT. 140 lbs. Auger Size l' 

Hammer Fall 30 in . I.D. (O .D.) 3.25" (6.625") 'i' 

SAMPLE 

• 
s: ~ ot- <ft. ~ ....J!:!:. DEPTH u.i Cii SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION ww (FT) mu S2 0:: ....J 0:: z 
I<( I w 0 :::J w AND REMARKS 1- o~ 1-U. (/) (L w Ill Ill :::2' (/) 
CLO:: u ~ (L :::2' :::2' 0 0 >-u. 0/6 6/12 12/18 N REC (FT) 
W:::J (/) 

~ :::J >- 0:: 0 o::U (%REG) 
OC!J :::J (.9 z (/) u. 1- :::2' oe:. 

Poorly Graded SAND with Silt and Gravel 
(SP-SM), subangular to subrounded 
gravel, light gray (1 0 YR 7/2), dry, strong 
reaction with HCI, weak cementation. 

SP-SM 

- 5 l-- - -

SPT S-1 IX 5.0 6.5 0.9 8 16 50/2.4" 1.0 
(67) 

End of boring at 6.5 feet below ground 
surface. No groundwater encountered . 

f- - -
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4722 N. 24th Street, Suite 250 BORING LOG: TH-502 
~ liannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 1 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 • PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 985,346.914 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 57 4,124.306 STATION: 330+00 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam, Surprise, AZ OFFSET: 7ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1305.2 

TOTAL DEPTH: 11.5 FT 

START DATE: 04/16/2014 TIME: 

FINISH DATE: 04/16/2014 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol R e s ~ DM [) u [] cu ~ Date Time Water Casing Hole Symbol Depth (ft) Depth (ft) Depth (ft) 

I. D. 2.5" 1.375" 2.5" 2.8" -- '¥-

O.D. 3" 2" 3" 3" -- y: 

Length 18" 18" 18" 30" -- 'l 

HammerWT. 140 lbs. Auger Size .\C 

Hammer Fall 30 in . I.D. (O.D.) 3.25" (6 .625") :i' 

SAMPLE 

• 
s:~ 

'<F. ~ ot-
_J!:!:.. DEPTH u.i SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION ww (FT) 

(/) 

mu ~ 0:: _J 0:: z 
I~ I w 0 ::> w AND REMARKS 1- 0~ I-LL (/) ()_ w Ill Ill ~ (/) o_n:: u ~ ()_ ~ ~ 0 6 

>- LL 016 6/12 12/18 N REG (FT) 
W:J (/) 

~ 
::> >- 0:: 0 n::U (%REG) 

OUJ ::> C) z (/) LL 1- ~ 0()_ 

0 
Poorly Graded GRAVEL with Silt and 

0 

)0 Sand (GP-GM), sugangular to 
,( subrounded gavel , pinkish white (2.5 YR 
0 8/2), dry, strong reaction with HCL, weak 
)0 cementation, thin non-continuos patches 
' ( of calcite coating some clasts. 
0 

)0 

,c 
0 

Do 
,( 

0 

t- 5 Do l-- f-.- -
,( 

IX GP-GM~ SPT S-1 5.0 6.5 0.3 34 22 15 37 1.5 

! (100) 

f--
0 

! 
0 

Po 
p( 

Po 
p-( 

• 
t- 10 0 

Do l-- t- -

p-( 
SPT S-2 IX 10.0 11.5 50/2" 0 0.2 

Po (1 3) 

End of boring at 11.5 feet below ground 
surface. No groundwater encountered. 



4722 N. 24th Street, Suite 250 BORING LOG: TH-503 
~ Gannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 • PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 986,085.792 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 573,692.843 STATION: 320+03 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam, Surprise, AZ OFFSET: 5 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1314.8 

TOTAL DEPTH: 26.5 FT 

START DATE: 04/16/2014 TIME: 

FINISH DATE: 04/16/2014 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol R E! s ~ DM [) u D cu ~ Date Time Water Casing Hole Symbol Depth (ft) Depth (ft) Depth (ft) 

I. D. 2.5" 1.375" 2.5" 2.8" -- '¥ 

O.D. 3" 2" 3" 3" -- y 

Length 18" 18" 18" 30" -- 'l 

HammerWT. 140 lbs. Auger Size l' 

Hammer Fall 30 in . I.D. (O.D .) 3.25" (6 .625") 'i 

SAMPLE 

• 
~~ ol- ?;'2. ~ 
_JL:S DEPTH w- Ui SOIL (Biows/6 in .) VISUAL MATERIAL CLASSIFICATION ww (FT) mu ~ 0:: _J 0:: z 

I w 0 :::J w AND REMARKS I<! 1- 0 ~ I-lL (/) 0.. w m m 2 (/) 
0..0:: u ~ 0.. 2 2 0 0 >- l1. 0/6 6/12 12/18 N REC (FT) 
W:::J (/) 

~ :::J >- 0:: 0 o::U (%REC) 
0(/) :::J <.9 z (/) l1. 1- 2 oe:. 

0 ~-
Sandy SILT (ml). 

gm 0 p 

0 p· 
D, ------------ -----------
~ Poorly Graded SAND with Clay and 

~ Gravel (sp-sc), pinkish white (7.5 YR 8/2) , 

~ dry, strong reaction with HCL, weak 

~ cementation , refused on coarse black 
- 5 ~ !-- _ gravel clast. -

~ 
IX ~ SPT S-1 5.0 6.5 50/5" 0.4 

~ 
(27) 

sp-sc ~ !--

~ 
~ 
~ t;:; 
~ 
~ 
~ 

r- 10 ~ 
r--c -----------------------

• X 
Gravelly SILT with Sand (ml), pinkish 

SPT S-2 10.0 11 .5 50/5" 0.4 white (7.5 YR 8/2), dry, strong reaction 
(27) with HCI, moderate cementation . 

ml ~ 



4722 N. 24th Street, Suite 250 BORING LOG: TH-503 
~ liannett Fleming 

Phoenix, AZ 85016 
SHEET 2 of 2 602-553-8817 

602-553-881 6 (Fax) GF PROJECT #: 56312 • PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

SAMPLE 
:s: ~ 

~ ~ of-
DEPTH 

0 

_J !:S w SOIL (Biows/6 in. ) VISUAL MATERIAL CLASSIFICATION Ww (FT) 
(i) 

oou S2 0:: _J 0:: z 
I<! I UJ 0 ::J UJ AND REMARKS 
f-U.. (/) 0.. 00 00 :2 f- o ~ 

~ 
UJ :2 :2 

(/) >-u.. REG (FT) 0..0:: u 0.. 0 6 0/6 6/12 12/18 N 
UJ::J (/) 

~ ::J >- 0:: 0 o::U (%REC) 
Q(/) ::J (9 z (/) u.. f- :2 o e:. 

o' 
)c Silty GRAVEL with Sand (gm), 

i subangular gray clasts , pinkish white (7.5 
o' YR 8/2) and gray (2.5 YR 6/1 ), dry, strong 
0 reaction with HCI, weak cementation. 

_ 15 Pc l-- f- -
p 

IX 
0 

Pc SPT S-3 15.0 16.5 50/5" 0.3 

p (20) 

0 f--

Pc 
p 

~c 0 

Pc 
p Some cobbles on auger flights. 

Pc 
D. 

p 

• gm 0 

_ 20 Pc r-- - -

p 

X 
gm as above, wh ite (7.5 YR 8/1 ), 

0 Y SPT S-4 20.0 21.5 50/6" 0.3 subangular dark gray to black clasts , 
Pc (20) strong reaction with HCI, weak 
p '--- cementation . 
0 ,c 
)c 
0. 

0 
,c 

)c 
0' 

0 

Pc 

1-25 
Po lc 

l--
Pc 

- -

IX 
gm as above, strong reaction to HCI from 

p 
lc SPT S-5 25.0 26.5 26 32 44 76 1.5 25.0' to 25.7' , no reaction with HCI from 

0 

Pc 
(100) 25.7' to 26.5' , weak cementation . 

End of boring at 26.5 feet below ground 
surface. No groundwater encountered. 

- - -

• 



4722 N. 24th Street, Suite 250 BORING LOG: TH-504 
~ Gannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 • PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

C LIENT: URS I Flood Control District of Marico pa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 985,870.101 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 572,739.241 STATION: 309+90 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam , Surprise, AZ OFFSET: 13 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1314.7 

TOTAL DEPTH: 25.5 FT 

START DATE: 04/1 6/2014 TIME: 

FINISH DATE: 04/16/2014 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol R E! s [g) OM [I u [] cu [1] Date Time Water Casing Hole Symbol Depth (ft ) Depth (ft) Depth (ft) 

I. D . 2.5" 1.375" 2.5" 2.8" -- 'Sl. 

O .D. 3" 2" 3" 3" -- .! 

Length 18" 18" 18" 30" -- 'l. 

Hamm erWT. 140 lbs. Auger Size l' 

Hammer Fall 30 in . I.D. (O .D. ) 3.25" (6.625") ~ 

SAMPLE 

• 
s: ~ 

~ ~ o t-
DEPTH 

0 
_, !,S w SOIL (Biow s/6 in.) VISUAL MATERIAL CLASSIFICATION w w (FT) (/) 

lllu ~ 0::: --' 0::: z 
I <t: I w 0 :::> w AND R EMARKS 
I-LL (/) 0.. Ill Ill ~ I- o ~ w 

~ 
(/) 

>-LL REC (FT) 0..0::: u ~ 0.. ~ 0 0 0/6 6/12 12/18 N W :J (/) 

~ 
:::> >- 0::: 0 o::U (%REC) 

O C/l :::> <.9 z (/) LL I- ~ oe:. 

• 

% Clayey SAND (sc), white to pinkish white 

~ 
(2 .5 YR 8/1 to 2.5 YR 8/2), dry. 

~ 
~ 
~ 
~ - 5 ~ I-- - -

IX 
sc as above, strong reaction with HCI, 

~ SPT S-1 5.0 6.5 16 50/6" 1.0 weak to moderate cementation . 
(67) 

~ f--

sc 

~ 
~ 
~ 

c-- 10 ~ c---c - -

~ X 
Clayey SAND (SC), strong reaction with 

SPT S-2 10.0 11.5 4.2 28 50/6" 1.0 HCI, weak cementation. 

~ (67) 

'--

~ ~ 



4722 N. 24th Street, Suite 250 BORING LOG: TH-504 
~ Gannett Fleming 

Phoenix, AZ 85016 
SHEET 2 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

SAMPLE 
~ ~ <F. ~ ot-
_,!,S DEPTH w SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION w w (FT) Ui 
mu ~ cr --' 0:: z 
I4: I w 0 ::::l w AND REMARKS 
i-LL (/) o_ co Ill :2 I- 0 ~ 

0..0:: u ~ 
w :2 :2 0 

(/) >-u.. REG (FT) o_ 0 0/6 6/12 12/18 N W:::J (/) 

~ 
::::l >- 0:: 0 a::U (%REC) 

OCJJ ::::l (!) z (/) u.. I- ::2: o n. 

~ ~---- -- -- -- ---- ------ --

olr b' Sil ty GRAVEL with Sand (gm), pinkish 

1---15 
white (2.5 YR 8/2), dry, strong reaction 

r-- 1- with HCI , weak cementation, patches of -

o D. SPT S-3 IX 
white calcite on some clasts. 

15.0 16.5 50/3" 0.3 
(17) 

0 b' f--

0 

0 f> 

• 1---20 gm o jY 
r-- 1- -

IX 
gm as above, strong reaction with HCI, 

0 JY SPT S-4 20.0 21 .5 23 50/3" 0.8 weak cementation, patchy white calcite 
(50) coating some clasts . 

f--
o D 

0 b' 

0 

r-

~ 
gm as above , strong reaction to HCI, 

1---25 o D SPT S-5 24.0 25.5 20 50/4" 0.8 weak cementation . 
(53) 1- -

End of boring at 25.5 feet below ground 
surface. No groundwater encountered . 

- 1- -

• 



4722 N. 24th Street, Suite 250 BORING LOG: TH-505 
~ Gannett Fleming 

Phoenix, AZ. 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 985,227.391 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 571 ,958.799 STATION: 299+95 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam, Surprise, AZ. OFFSET: 5 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1311 .7 

TOTAL DEPTH: 21 .5 FT 

START DATE: 04/16/2014 TIME: 

FINISH DATE: 04/16/2014 TIME: 

Augers Ring Sampler I Split Spoon I D&M Lined ·Shelby Tube Cuttings GROUNDV\ATER JATA 
Type/Symbol 

R e s ~ OM [ u D cu ~ Date Time lo:~~e[ft : D~~~~n(~) :oe~~~e(ft) Symbol 

I. D . 2.5" 2.5" 2.8" --
0 .0 . 3" 2" 3" 3" 

Length 18' 18" 18" 30" 'l. 

HammerWT. 140 lbs. Auger Size l' 

Hammer Fall 30 in . I.D. (O.D.) 3.25" (6 .625") 'i 

SAMPLE 

• 
5: -of- ;1?. ~ ...I~ DEPTH w U5 SOIL (Biows/6 in .) VISUAL MATERIAL CLASSIFICATION ww (FT) cou 5::2 0:: 

i 
0:: z 

I w :::J w AND REMARKS I<{ f--f--lL (f) (}_ w co ~ (f) · ~ R!=~(FT) (L0:: u ~ (}_ ~ 0 0 0/6 6/12 12/18 N W:::J (f) 

~ :::J 0:: 0 6~ (%REC) 
OCfJ :::J 0 z LL f-- ~ 

I 
Sandy Lean CLAY (cl), pinkish white (2.5 
YR 8/2), dry, strong reaction with HCI, 
weak cementation. 

I 
- 5 I - -

cl as above, strong reaction with HCI, 
R S-1 5.0 6.5 20 20 1.0 weak cementation . 

cl (67) 

I 
Harder drilli ng and gravel cuttings at 8'. 

• 
_ 10 

I 
,..--.., r- -

IX 
cl as above, strong reaction wi th HCI, 

SPT S-2 10.0 11.5 22 29 50/5" 1.4 moderate cementation , laminated 1/8" to 
(93) 1/2" wafers (thin layers of competent 

~ r-- material), no gravel from 10' to 15', per 
driller. . __/' 

~ 
~--------------- - ----



4722 N. 24th Street, Suite 250 BORING LOG: TH-505 
~ Gannett Fleming 

Phoenix, AZ. 85016 
602-553-8817 SHEET 2 of 2 
602-553-8816 (Fax) GF PROJECT#: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

SAMPLE 
s:~ ot- '#. /':: --'~ DEPTH u.i SOIL (Biows/6 in.) ww (FT) U5 VISUAL MATERIAL CLASSIFICATION 
cou ~ 0:: 

i 
0:: z 

I~ I w :::> w AND REMARKS 
I- lL (f) Q_ co :2 1- o ~ 
o_o:: u ~ 

w :2 0 
(f) >-lL ~~,~~~) Q_ 0 0/6 6/12 12/18 N W:::> (f) 

/':: :::> 0:: 0 o::U 
OCfJ :::> (9 z lL 1- :2 on_ 

~ Sandy Fat CLAY (CH), strong reaction 
with HCI , weak to moderate cementation. 

1---15 I-- 1- -

SPT S-3 IX 15.0 16.5 
Very hard drilling 15' to 20', per driller. 

6.0 50/4" 0.3 
(20) 

• 
~ 

r--
CH 

I 
L2o ~ I-- 1- -

~ X 
CH as above, srong reaction with HCI , 

~ SPT S-4 20.0 21.5 50/2" 0.3 weak to strong cementation. 
(20) 

End of boring at 21.5 feet below ground 
surface. No groundwater encountered. 

1- 1- -

~ 1- -

• 



4722 N. 24th Street, Suite 250 BORING LOG: TH-506 
~ Gannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 • PROJECT: McM icken Dam Rehabil itation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 984 ,892. 188 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 57 1,008 .927 STATION: 290+04 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam , Surprise, AZ OFFSET: 13 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1312.9 

TOTAL DEPTH: 21.5 FT 

START DATE: 04/17/2014 TIME: 

FINISH DATE: 04/17/2014 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol R e s ~ DM [I u [] cu [J] Date Time Water Casing Hole Symbol Depth (ft) Depth (ft ) Depth (ft ) 

I. D . 2.5" 1.375" 2.5" 2.8" -- 'Sl. 

O. D. 3" 2" 3" 3" -- .Y 

Length 18" 18" 18" 30" -- '!. 

Hammer WT. 140 lbs. Auger S ize ~ 

Hammer Fall 30 in . I.D. (O.D. ) 3.25" (6.625") .'i' 

SAMPLE 

• 
~~ 

"' ~ ol-
DEPTH 

0 
_, !:!;_ u.i SOIL (Biow s/6 in.) V ISUA L MATERIAL CLASSIFICATION Ww (FT) 

(/) 

co o ~ n:: ....1 n:: z 
I <{ I w 0 :::J w AND REMARKS 1-I- lL (/) a.. w co co ~ (/) 

0 ~ 

a..n:: 0 ~ a.. ~ ~ 0 0 
>- LL 0/6 6/12 12/18 N REC (FT) 

W :::J (/) 

~ :::J >- n:: 0 n;: O (%REC) 
O C/J :::J (.9 z (/) lL 1- ~ oe:. 

~ Clayey SAND (SC), pinkish white (7 .5 YR 

~ 
8/2), dry. 

~ 
~ 
~ 
~ 

- 5 sc ~ - -
SC as above, strong reaction with HCI, 

~ R S-1 5.0 6.5 4.5 26 33 1.0 weak to moderate cementation . 
(67) 

~ 
~ 
~ 
~ 

r- 10 ~ r- --- - -------------------

• X 
Sandy SILT (ml ), pinkish white (7.5 YR 

SPT S-2 10.0 11.5 21 34 50 84 1.2 8/2), dry, strong reaction wi th HCI. 
(80) 

ml '--



• 

• 

• 

~ Gannett Flem ing 
4722 N. 24th Street, Suite 250 
Phoenix, AZ. 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

SAMPLE 
s:~ ol- "<ft. 

BORING LOG: TH-506 
SHEET 2 of 2 

GF PROJECT #: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

~ _,!:!;,_ DEPTH w SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION Ww (FT) 
(f) 

~ a: z OJu a: --' 
I<{ I w 0 ::J 
I-lL (f) CL OJ OJ ~ 1-
o._cr: u ~ 

w 
~ ~ 0 

(/) 
CL 0 W::J (f) 

i'= ::J >- a: 0 
OC!J ::J (.9 z (f) lL 1- ~ 

1--15 l--

SPT S-3 

IX 

15.0 16.5 4.7 

1--

SM 

1--20 l--

SPT S-41X 20.0 21.5 

1--

w 
O ~ 
>-LL 0/6 6/12 12/18 N cr:U 
o CL 

32 50/3" 

50/4" 

AND REMARKS 
REC(FT) 
(%REG) 

Silty SAND (SM), pinkish white (7.5 YR 
8/2) , dry strong reaction with HCI. 

1- -

0.9 
(60) 

Gravel layer from 16' to 17', per dri ller. 

1-- -
Sandy SILT (ml) , pin kish white (7.5 YR 

0.3 8/2), dry, strong reaction with HCI. 
(20) 

1-

End of bori ng at 21 .5 feet below ground 
surface. No groundwater encountered . 

-

-



• 

• 

• 

~ Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

COORDINATES N: 984,644.032 REF. ALIGNMENT: 

E: 570,058.654 STATION: 279+95 

LOCATION: McMicken Dam, Surprise, AZ OFFSET:2 ft R 

COMMENTS: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings 

Type/Symbol 
R Ei s ~ DM [) u D cu ~ 

I. D. 
O.D. 

Length 

Hammer WT. 140 lbs. 

2.5" 

3" 

18" 

1----------l 
Hammer Fall 30 in . 

DEPTH 
(FT) cr __. 

w 0 f----.---1 
(]) (]) 

- 5 

(f) 

u 
(f) 

:J 

cl II 
~ 

ml 

w 
o._ 

~ 
~ ~ 
::J >z (f) 

R S-1 

r- 1 0 1-----t-'T-Y-1 r--

~ 
0 
cr o 
lL I-

5.0 6.5 

1.375" 2.5" 

2" 3" 

18" 18" 

Auger Size 

I.D. (O.D.) 

SAMPLE 

2.8" 

3" 

30" 

3.25" (6.625") 

~ ~ 
u.i U5 SOIL (Biows/6 in.) 
cr z 
:J w 
~ 0 

Li:' I I REC (FT) 0 i;:: U 016 6 12 12 18 N (%REC) 
~ 0~ 

39 31 1.0 
(67) 

BORING LOG: TH-507 
SHEET 1 of 2 

GF PROJECT#: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

RIG TYPE: CME-75 Truck Mounted 

DRILLING METHOD: Hollow Stem Auger 

HAMMER TYPE: AUTO HAMMER 

SURFACE ELEV.: 1314.6 

TOTAL DEPTH: 21.5 FT 

START DATE: 04/17/2014 TIME: 

FINISH DATE: 04/17/2014 TIME: 

GROUNDWATER DATA 

Date 
. Water Casing Hole 

Time Depth (ft) Depth (fl) Depth (fl) Symbol 

VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

Gravelly CLAY with Sand (cl). 

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

-

Gravelly SILT with Sand (ml). 

Sandy SILT (m l) , mottled pinkish white 
(7.5 YR 8/2) and light reddish brown (5 
YR 6/4) , dry, strong reaction with HCI. 

Some gravel in auger flights . 

-

-- - ------------ --------
Silty SAND (SM), pink (7.5 YR 7/3 ), dry, 

SPT S-2 X 10.0 11 .5 3.1 11 16 21 37 1.5 strong reaction with HCI , weak 
(100) cementation . 

~ 

SM 



• 

• 

• 

~ Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

SAMPLE 
~~ <f. 

BORING LOG: TH-507 
SHEET 2 of 2 

GF PROJECT#: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

i'= ot--
_J!:!::. DEPTH w· SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION Ww (FT) U5 

5:2 0:: z OJu 0:: _J 

I<( I w 0 
i-LL (/) a.. OJ OJ ::2' 
a.. a: u ~ 

w ::2' ::2' 0 a.. 
w~ (/) i'= ~ >- 0:: 0 
O(f) ~ 0 z (/) LL I-

~15 ~--~~ r-

ml 

SPT S-31X 15.0 16.5 

f--

~20 1------J..l,..L,l-j 1--

sm SPT S-41 X 20.0 21 .5 

r-

~ w 
I- o ~ 
(/) >-LL 
0 o::U 
::2' o£:.. 

0/6 6/12 12/18 N 

34 50/6" 

50/6" 

AND REMARKS 
REG (FT) 
(%REG) 

r--------------- - -------
Sandy SILT with Gravel (ml), mottled pink 

1.0 (5 YR 7/4) and white (7.5 YR 8/1 ), dry, 
(67) strong reaction with HCI , no reaction with 

HCI in some decomposed clasts. 

r---------------- - ------
Silty SAND with Gravel (sm), pink (7.5 

o.s YR 8/3), dry, moderate to strong reaction 
(33) with HCI , moderate to strong 

r-

r-

End of boring at 21.5 feet below ground 
surface. No groundwater encountered. 

-

-



• 

• 

• 

~ Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

COORDINATES N: 984,397.207 REF. ALIGNMENT: 

E: 569,120.144 STATION: 270+05 

LOCATION: McMicken Dam, Surprise, AZ. OFFSET:6 ft R 

COMMENTS: 

_Augers ,Ring Sampler Split Spoon D&M Lined I Shelby Tube Cuttings 
Type/Symbol 

R I s ~ OM [ u D cu [J] 
I.D. 2.5" 

O.D. 3" 

Length 18" 

Hammer WT. 140 lbs. 
r----------1 

Hammer Fall 30 in 

1.375' 2.5" 

2" 3' 

18" 18" 

Auger Size 

I.D. (O.D.) 

SAMPLE 

2.8" 

3" 

30" 

3.25" (6.625") 

BORING LOG: TH-508 
SHEET 1 of 2 

GF PROJECT #: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

RIG TYPE: CME-75 Truck Mounted 

DRILLING METHOD: Hollow Stem Auger 

HAMMER TYPE: AUTO HAMMER 

SURFACE ELEV.: 1315.5 

TOTAL DEPTH: 21.5 FT 

START DATE: 04/17/2014 TIME: 

FINISH DATE: 04/17/2014 TIME: 

GROUNDW,A.TE;_R_ JATA 
Date 

s: ~ ol-
DEPTH _j~ 

ww 
~ (FT) 

: ~ SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION 
a: z a: 

i 
cou 
I <I: I w 
i-LL (/) Q_ w Ill 
o..a: u ~ Q_ 2 
W::J (/) 

~ 
::J 

O(f) ::J 0 z 

SM 

- 5 
I I ,-----

CL I SPT S-1 '!, 

I ~ 
R S-2 

2 
::J w AND REMARKS 
~ ~ CL I I REC (FT) 0 

a: 0 
lL 1-

0 0:: u 016 6 12 12 18 N (%REC) 
2 0~ 

5.0 6.5 3.7 15 20 

10.0 11 .5 25 55 

25 45 1.5 
(100) 

1.0 
(67) 

Silty SAND (SM). 

1--------------------- - -
Sandy Lean CLAY (CL) , light brown (7.5 
YR 6/4) , mottled white (7.5 YR 8/1), dry, 
strong reaction with HCI. 

Gravel contect increading from 3' to 5', 
r-- per driller. -

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

-

Gravelly SILT with Sand (ml), pink (5 YR 
8/3), dry, strong reaction with HCI. 

Hard drilling , gravelly zone from 11' to 
12', per driller. 

-



• 

• 

• 

~ liannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ. 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabil itation Project 

CLIENT: URS I Flood Control District of Maricopa County 

SAMPLE 
s:~ -;!?. 

0 ~ ot-
--'~ DEPTH w U5 SOIL (Biows/6 in. ) Ww (FT) 52 0:: z rou 0:: --' 
I<( I UJ 0 ::;:) UJ 
i-LL (f) (1_ Cil Cil :2' 1- o ~ 
CL O:: u ~ 

UJ :2' :2' 0 
(f) >- u.. REG (FT) (1_ 0 0/6 6/12 12/18 N 

UJ :::J (f) 

~ 
::;:) >- 0:: 0 o:: U (%REG) 

O CIJ ::;:) (.9 z (f) u.. 1- :2' o CL 

ml 

1-15 t--

IX SPT S-3 15.0 16.5 25 31 25 56 1.5 
(100) 

f-

sm 

1-20 f--

IX SPT S-4 20.0 21 .5 25 35 50 85 1.2 
(80) 

BORING LOG: TH-508 
SHEET 2 of 2 

GF PROJECT#: 563 12 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

f-- -
Sandy SILT (ml ), pink (7.5 YR 7/4), dry, 
none to strong reaction with HCI. 

1- -- - - - ----------- - -----
Silty SAND with Gravel (sm), pink (7.5 
YR 7/3) , dry, none to strong reaction with 
HCI, moderate cementation . 

1- -
sm as above. 

End of boring at 21.5 feet below ground 
surface. No groundwater encountered . 

-

-



• 

• 

• 

~ Gannett Fleming 
4722 N. 24th Street, Su ite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

COORDINATES N: 984,144.564 REF. ALIGNMENT: 

E: 568,148.637 STATION: 259+95 

LOCATION: McMicken Dam, Surprise, AZ. OFFSET:2 ft R 

COMMENTS: 

Augers [Ring Sampler Split Spoon D&M Lined [Shelby Tube Cuttings 

Type/Symbol R ~ s ~ OM [ U [] CU ~ 

1.0. 2.5" 1.375" 2.5" 2.8" 

0.0. 3' 2" 3" 3" 

Length 18" 18" 18" 30" 

Hammer WT. 140 lbs. 
1----------l 

Hammer Fall 30 in. 

Auger Size 

1.0. (0.0.) 3.25' (6.625") 

~t=' _,!!:. 
Ww mu 
I<( 
1- LL (/) 
(L 0:: () 
W::J r/J 
Or/! ::J 

- 5 ml 

DEPTH 
o:: ;::! (FT) 

! ~ ~ 

R S-1 

I--

0 
1-

5.0 6.5 

SAMPLE 

*' ~ w 1ii SOIL (Biows/6 in.) 
0:: z 
::J w 

~ 0~ ~~.~~~) 0 iX t3 0/6 6/12 12/18 N REG 
::2: 0~ 

37 45 1.0 
(67) 

S-21X 10.0 11 .5 3.9 

1--

16 30 30 60 1.5 
(100) 

BORING LOG: TH-509 
SHEET 1 of 2 

GF PROJECT#: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

RIG TYPE: CME-75 Truck Mounted 

DRILLING METHOD: Hollow Stem Auger 

HAMMER TYPE: AUTO HAMMER 

SURFACE ELEV.: 1318.5 

TOTAL DEPTH: 21.5 FT 

START DATE: 04/17/2014 TIME: 

FINISH DATE: 04/17/2014 TIME: 

I-

GROUNDWATER DATA 

Date 

VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

Sandy SILT (ml), reddish yellow (7.5 YR 
6/6) and pinkish white (7.5 YR 8/2) to 
white (7.5 YR 8/1 ), dry. 

ml as above, none to strong reaction with 
HCI. 

-

----- - --------------- --
Clayey SAND (SC), pinkish white (7.5 YR 
8/2), dry, strong reaction with HCI. 

Some gravel on auger flights . 



• 

• 

• 

~ Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

SAMPLE 
s:~ ot- ~ ~ .....1~ DEPTH u.i SOIL (Biows/6 in.) W w (FT) Ci5 

S2 0:: z cou 0:: .....1 

I <l: I w 0 :::> w 
I-LL (f) ()_ co co :::?: I- o ~ 
o._ c:: u (2 

w :::?: :::?: 0 
(f) >- LL REC (FT} ()_ 0 0/6 6/12 12/18 N W:::> (f) 

~ 
:::> >- 0:: 0 c:: U (%REC} 

O CfJ :::> 0 z (f) l1. I- :::?: o o._ 

~ 
~ 

f-15 sc ~ r--

~ SPT IX S-3 15.0 16.5 50/5" 0.4 
(27} 

~ f--

~ 
~ 
~ 

f-20 ~ r--

IX ml SPT S-4 20.0 21.5 30 50/6" 1.0 
(67} 

BORING LOG: TH-509 
SHEET 2 of 2 

GF PROJECT #: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

V ISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

f--- -
SC as above, strong reaction with HCI. 

Some gravel on auger fl ights. 

f------------- - ---------
Sandy SILT (ml), trace to little f ine gravel, 
pinkish white (7 .5 YR 8/2) , dry, strong 
reaction with HCI. 

End of boring at 21.5 feet below ground 
surface. No groundwater encountered . 

-

-



4722 N. 24th Street, Suite 250 BORING LOG: TH-510 
~Gannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 • PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 983,845.455 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 567,180.736 STATION: 250+00 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam , Surprise, AZ OFFSET:O HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1320 .6 

TOTAL DEPTH: 21.5 FT 

START DATE: 04/17/20 14 TIME: 

FINISH DATE: 04/17/2014 TIME: 

Augers IRing Sampler Split Spoon D&M Lined I Shelby Tube Cuttings GROUNDWATER JATA 
Type/Symbol 

R ~ s ~ DM [ u D cu ~ Date Time o:~~6[tt) ID~~;~n(~) IDe~~~e(ft) Symbol 

I. D. 2.5" 1.375" 2.5" 2.8' 'l 

O.D. 3" 2" 3" 3' y 

Length 18" 18' 18' 30" 'l 

HammerWT. 140 lbs. Auger Size .lC 

Hammer Fall 30 in . I.D. (O .D.) 3.25" (6.625") 'i'. 

SAMPLE 

• 
s~ 
of-- <fl. ~ _J~ DEPTH w U5 SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION ww (FT) mo ~ 0:: 0:: z 

I w :J w AND REMARKS I<( 
Cll 

-~ 
:2 ..... 0~ f--LL (/) a.. w (/) REG (FT) n..o:: 0 ~ a.. :2 0 6 

>- LL 0/6 6/12 12/18 N W:J (/) 

~ 
:J 0:: 0 o::O (%REG) 

OCIJ :J 0 z LL ..... :2 0~ 
r Silty GRAVEL with Sand (gm). 
~ p 
rc 
p 

Pc 
p· 

p 

gm Po 
p ,, 
~c 
b ( ,, 

- 5 )_ 
t-- - -

X 
Silty GRAVEL with Sand (gm), pinkish 

SPT S-1 5.0 6.5 40 25 42 67 1.5 whi te (5 YR 8/2), dry, strong reaction with 
(100) l __ H~~ ~e~k_c~r12_e~t~i~n..:.. ________ _j-

'-----

Sandy SILT (ml), pinkish white (7.5 YR 
8/2) , dry, strong reaction with HCI. 

_ 10 ml - -

• Sandy SILT with Gravel (ml), pink (7.5 
R S-2 10.0 11.5 25 34 1.0 YR 7/4) , dry, strong reaction with HCI, 

(67) more sand at 11 .5'. 

Gravel on auger fl ights. 



• 

• 

• 

~ liannett Fleming 
4722 N. 24th Street, Su ite 250 
Phoenix, AZ. 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

~ 
I 
CL 

~ 
(.9 

I 

f-- 15 

SM 

1-

<ft. 
DEPTH w 

(FT) 0:: _J 0:: 
w 0 ::::> 

w (]) (]) :::! 1-

CL :::! :::! 0 
(/) 

~ ::::> >- 0:: 0 6 
z (/) lL 1- :::! 

1:---

SPT S-3 1X 15.0 16.5 2.0 

f--

1:---

SPT S-41X 20.0 21 .5 

SAMPLE 

~ 
Cii z 
w 
o~ 
>-LL o:: U 
o CL 

SOIL (Biows/6 in.) 

REG (FT) 
0/6 6/12 12/18 N (%REC) 

26 39 33 72 1.5 

24 50/4" 

(100) 

0.8 
(53) 

BORING LOG: TH-510 
SHEET 2 of 2 

GF PROJECT#: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

~ ---------- --- - --------

Silty SAND with Gravel (SM), pink (5 YR 
7/3) and white (7.5 YR 8/1), dry, strong 

t-- reaction with HCI, weak cementation. -

End of boring at 21.5 feet below ground 
surface. No groundwater encountered . 

-

-

-



4722 N. 24th Street, Suite 250 BORING LOG: TH-511 
~ tiannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 983,687.043 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 566,586.507 STATION: 244+03 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMiGken Dam, Surprise, AZ OFFSET: 5 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1318.4 

TOTAL DEPTH: 21.5 FT 

START DATE: 04/17/2014 TIME: 

FINISH DATE: 04/17/2014 TIME: 

Augers Ring Sampler I Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol 

R e s ~ OM [ u D cu [] Date Time o:~~e(tt) lo~~~~n(~) loe~~~e(ft) Symbol 

I. D. 2.5" 1.375" 2.5" 2.8" '¥. 

0 .0 . 3" 2" 3" 3" .!. 

Length 18' 18" 18" 30' 'l 

HammerWT. 140 lbs. Auger Size .\C 

Hammer Fall 30 in . I.D. (0.0.) 3.25" (6.625") 'i' 

SAMPLE 

• 
s: ~ 
ol- "if!. >-
_,!:!:,_ DEPTH u.i ~ SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION Ww (FT) lllo ~ IY 

I 
IY 

~~ 
I<( I w :::J AND REMARKS 1-}-U. (f) 0.. w Ill ~ (f) 

REG_~~) O..IY 0 ~ 0.. ~ 0 6 0/6 6/12 12/18 N W:::J (f) 

~ 
:::J IY 0 (%REG) 

OCfJ :::J (9 z u. 1- ~ 

p Silty GRAVEL with Sand (gm). 

p· 

D 

p 

~ p· 
rc 
p 

r- 5 Pc 
D 

gm r-- r- -

p 

IX 
Silty GRAVEL with Sand (gm), pinkish 

~ SPT S-1 5.0 6.5 38 50/5" 0.9 white (7.5YR 8/2), dry, strong reaction 
rc (60) with HCI , weak to strong cementation . 
p ,, r--
~( 
p ,, 
{ 
'c 
0 

) _ 

• 
_ 10 r --- - - -- -- -- - - ----- - ---

% Clayey SAND (SC), pinkish white (7.5 YR 
R S-2 10.0 11 .5 6.8 42 50/5" 0.9 8/2), dry, strong reaction with HCI. 

~ (60) 

~ ~ 



4722 N. 24th Street, Suite 250 BORING LOG: TH-511 
~ liannett Fleming 

Phoenix, AZ. 85016 
602-553-8817 SHEET 2 of 2 
602-553-8816 (Fax) GF PROJECT #: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

SAMPLE 
~~ ot- '#. ~ __,!:!;.. DEPTH w- SOIL (Biows/6 in. ) VISUAL MATERIAL CLASSIFICATION Ww (FT) 

(i) 
mu 5:2 0:: --' 0:: z 
I<( I w 0 :::> w AND REMARKS 
i-LL (/) a_ ((l (!) ~ 1- o ~ 

CLO:: (.) ~ 
w 

~ ~ 0 
(/) >-Ll.. REC (FT) a_ 0 0/6 6/12 12/18 N W:::> (/) 

~ 
:::> >- 0:: 0 o::U (%REG) 

0(f) :::> <.9 z (/) Ll.. 1- ~ o e:o. 

• 

~ 
~ 

f- 15 ~ r-- f- -

~ IX 
Sandy SILT (ml), pinkish white (7.5 YR 

sc SPT S-3 15.0 16.5 26 41 48 89 1.5 8/2), dry, strong reaction with HCI, some 

~ 
(100) cementation as evidenced by wafers (thin 

~ layers of competent material) in sample. 

~ 
~ 
~ 

f-20 ~ r-- f- -

~ IX 
ml as above, pinkish gray (7.5 YR 7/2), 

~ 
SPT S-4 20.0 21.5 21 40 48 88 1.5 dry, strong reaction with HCI, moderate to 

(100) strong cementation. 

End of boring at 21 .5 feet below ground 
surface. No groundwater encountered. 

f- f- -

f- 1- -

• 



4722 N. 24th Street, Suite 250 BORING LOG: TH-512 
~ Gannett Fleming 

Phoenix, AZ. 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 983,285.909 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 565,250.548 STATION: 230+00 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam , Surprise, AZ OFFSET:O HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1319.8 

TOTAL DEPTH: 21 .5 FT 

START DATE: 04/17/2014 TIME: 

FINISH DATE: 04/17/2014 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol 

R E! s ~ OM [) u I] cu ~ Date Time Water Casing Hole Symbol Depth (ft) Depth (ft) Depth (ft) 

I. D. 2.5" 1.375" 2.5" 2.8" -- "Sj. 

O .D. 3" 2" 3" 3" -- ~ 

Length 18" 18" 18" 30" -- "5!. 

HammerWT. 140 lbs. Auger Size .\Z 

Hammer Fall 30 in. I.D. (O .D.) 3.25" (6.625") 5'. 

SAMPLE 

• 
s~ 
of- <ft. ~ _j~ DEPTH ui U5 SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION Ww (FT) rou ~ 0:: _j 0:: z 
I«: I w 0 ~ w AND REMARKS 
f-lL (/) n. (!) (!) ~ f- D~ w (/) n.O:: u [2 n. ~ ~ 0 6 >-LL 0/6 6/12 12/18 N REC (FT) 
w~ (/) 

~ 
~ >- 0:: 0 o::U (%REC) 

O{f) ~ <.? z (/) LL f- ~ oeo. 
SILT (ml), little gravel. 

ml 

Lense of fine gravel from 2' to 3', per 
driller. 

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

0 Silty GRAVEL with Sand (gm), pinkish 
Pc gray (7 .5 YR 7/2), dry, strong reaction to 
p 

\c HCI , weak cementation. 
0 

r- 5 ~c 
( 

f-- f- -
p 

IX 0 

)c SPT S-1 5.0 6.5 5 9 0.0 

0 
(0) 

gm 0 ~ 

)c 

0 

o IY 

p 
0 p 

c- 10 
~ c-----------------------

• IX 
Sandy Lean CLAY (CL), pink (7.5 YR 

SPT S-2 10.0 11.5 3.2 16 30 41 71 1.5 7/3), dry, strong reaction with HCI , 
(100) moderate cementation evidenced by 

r-- wafers (thin layers of competent material) 
and chunks that can be crumbled by 
hand wi th some effort. 

'/; a 



4722 N. 24th Street, Suite 250 BORING LOG: TH-512 
~Gannett Fleming 

Phoenix, AZ 85016 
SHEET 2 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

SAMPLE 
5; ~ 

>!?. ~ ol- 0 

__,!:!:_. DEPTH ui U5 SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION w w (FT) ClJ o ~ 0::: --' 0::: z 
I<( I w 0 ::) w AND REMARKS 
I-LL (/) o_ [lJ [lJ :2 I- 0 ~ 

0.. 0::: 0 ~ 
w :2 :2 0 

(/) 
>- LL REC (FT) o_ 0 0/6 6/12 12/18 N 

W ::) (/) 

~ 
::) >- 0::: 0 o:::U (%REG) 

O CJ) ::) (!) z (/) LL I- :2 oo.. 

I 
R S-3 ; 12.5 14.0 50/4" 0.3 Sandy SILT wi th Gravel (ml), pink (7 .5 

• (20) 
YR 7/4), dry, strong reaction with HCI. 

1-15 CL I-- r- -

IX 
ml as above, strong reaction with HCI. 

SPT S-4 15.0 16.5 39 50/4" 0.8 
(53) 

1--

• 
I 

r---20 I 
~ 1----- ------- - - - ------ - -

IX 
Silty SAND with Grave.l (sm), white (7.5 

sm SPT S-5 20.0 21 .5 42 29 50/6" 1.5 YR 8/1 ), dry, strong reaction with HCI, 
(100) weak cementation . 

End of boring at 21.5 feet below ground 
surface . No groundwater encountered . 

1- 1- -

1- r- -

• 



4722 N. 24th Street, Suite 250 BORING LOG: TH-513 
~Gannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 

• PROJECT: McMicken Dam Rehabil itation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control D istrict of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 983,140.423 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 564,673.736 STATION: 224+00 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam, Surprise, Al. OFFSET:O HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV. : 1319.1 

TOTAL DEPTH: 21.5 FT 

START DATE: 04/17/2014 TIME: 

FINISH DATE: 04/17/20 14 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Sym bol 

R E s ~ OM [I u D cu ~ Date Time Water Casing Hole Symbol Depth (ft) Depth (ft) Depth (ft) 

I. D. 2.5" 1.375" 2.5" 2.8" -- "l. 

0.0. 3" 2" 3" 3" -- .!: 

Length 18" 18" 18" 30" -- 'l 

Hammer WT. 140 lbs. Auger S ize l' 

Hammer Fall 30 in . 1.0. (0.0.) 3.25" (6.625") 'i' 

SAMPLE 

• 
s: ~ 

:§?. >-ol-
DEPTH 

0 1-....Ji:S ui Cii SOIL (Biows/6 in .) VIS UA L MATE RIAL CLASSIFICATION Ww (FT) mo ~ 0::: ....J 0::: z 
I w 0 ::::J w AND REMARKS I<( 1- o ~ 1-U.. (/) (L Ill co ::::;; w ::::;; (/) >-LJ.. REG (FT) CLO::: 0 ~ (L ::::;; 0 0 0/6 6/12 12/18 N W::::J (/) 

~ 
::::J >- 0::: 0 o::;O (%REG) 

0(/) ::::J (9 z (/) LJ.. 1- ::::;; oeo. 

I 
Gravelly SILT with Sand (ml). 

I 
- 5 CL - -

Sandy Lean CLAY (CL), light brown (7.5 
R S-1 5.0 6.5 4.7 15 16 1.0 YR 6/4) , dry, strong reaction with HCI. 

(67) 

Gravel layer from 6.5' to 7.0' , per dri ller. 

_1 0 I 
1-- -----------------------

• IX 
Sandy SILT (ml) , little gravel, pinkish 

SPT S-2 10.0 11.5 23 20 21 41 1.5 whi te (7.5 YR 8/2 ), dry, strong reaction 
(100) with HCI. 

1--



4722 N. 24th Street, Suite 250 BORING LOG: TH-513 e Gannett Fleming 
Phoenix, AZ. 85016 
602-553-8817 SHEET 2 of 2 
602-553-8816 (Fax) GF PROJECT #: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

SAMPLE 
:;~ 

~ ~ at- 0 _J!:S DEPTH u.i iii SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION Ww (FT) mu ~ 0:: 

II 
0:: z 

I<t: I UJ :::> UJ AND REMARKS 
i-LL (f) a.. m ~ I- o ~ 
0..0:: () ~ 

UJ 
~ 0 

(f) >-LL IREC (FT) a.. 0 0/6 6/12 12/18 N UJ:::> (f) 

~ 
:::> 0:: 0 o::U (%REC) 

ocn :::> <..9 z LL I- ~ o a.. 

c-- 15 k-- 1--- -

IX 
SILT with Sand (ml), pink (7.5 YR 7/3), 

ml SPT S-3 15.0 16.5 23 23 44 67 1.5 dry, weak to strong reaction with HCI. 
(100) 

f--
Some gravel on auger flights. 

• ~20 

S-4~20.0 
1--- -

ml as above, strong reaction with HCI. 
R 21.5 50/5" 0.4 

(27) 

End of boring at 21 .5 feet below ground 
surface. No groundwater encountered . 

1--- 1--- -

1--- f- -

• 



4722 N. 24th Street, Suite 250 BORING LOG: TH-514 
~Gannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 

• PROJECT: McMicke n Da m Re habilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control D istrict of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 982,788.698 REF. ALIGNMENT: RIG TYPE: CM E-75 Truck Mounted 

E: 563,338.267 STATION: 21 0+06 DRILLING METHOD: Hollow Stem Auger 

LOCATION : Mc Micken Dam, Surprise, AZ OFFSET: O HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV. : 1322.4 

TOTAL DEPTH: 19.5 FT 

START DATE: 04/21/2014 TIME: 

FINISH DATE: 04/21/2014 TIME: 

Augers Ri ng Sample Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Sym bol 

R 

= 
s 0 DM [I u u cu ~ Date Time Water Casing Hole Symbol Depth (ft) Depth (ft) Depth (ft) 

I. D . 2.5" 1.375" 2.5" 2.8" -- '¥ 

O. D. 3" 2" 3" 3" -- .!. 

Length 18" 18" 18" 30" -- 'l 

Hammer WT. 140 lbs. Auger Size .\' 

Hammer Fall 30 in. I.D . (O.D .) 3.25" (6 .625") 'i' 

SAMPLE 

• 
:s:~ 

>!?. ~ ot-
DEPTH 

0 

....J!:S w SOIL (Biows/6 in .) VISUA L MATERIAL CLASSIFICATION w w (FT) 
(f) 

aJo ~ 0::: ....J 0::: z 
I<( I w 0 ::J w AND REMARKS 
i- LL (f) n.. aJ aJ ::2 1- 0~ w (f) n..o::: 0 ~ n.. ::2 ::2 0 6 

>-LL 0/6 6/12 12/18 N REC (FT) 
W::J (f) 

~ ::J >- 0::: 0 o:::O (%REC) 
OCfJ ::J <.9 z (f) LL 1- ::2 oeo. 

Sil ty GRAVEL with Sand (gm). 

Difficult drill ing, cobble or boulder from 

- 5 
4.0' to 4.5' , per driller. 

[---- ,__ -

IX 
Silty SAND with Gravel (SM), pinkish 

SPT S-1 5.0 6.5 1.4 36 38 40 78 1.5 gray (7 .5 YR 7/2), dry, strong reaction 
(100) with HCI, weak cementation . 

1---

SM 

r- 10 - -

• Silty SAND with Gravel (sm), pink (7 .5 
R S-2 10.0 11.5 18 50 1.0 YR 7/3) , dry, strong reaction to HCI, weak 

(67) cementation. 



• 

• 

• 

~Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ. 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

SAMPLE 
:.;:~ 

':!<. 0 ~ ol-
DEPTH _j~ u.i en SOIL (Biows/6 in.) ww (FT) 5,2 a: z ooo a: _j 

I <I: I w 0 :J w 
i-LL (/) 0... 00 00 :;::;: 1- 0 ~ 

0...0::: () r2 
w :;::;: :;::;: 0 

(/) >-LL REG (FT) 0... 6 0/6 6/12 12/18 N 
W:J (/) i:: :J >- a: 0 a::O (%REG) 
OCIJ :J (9 z (/) lL 1- :;::;: on.. 

1---15 f--

IX SPT S-3 15.0 16.5 11 16 20 36 1.5 
(100) 

f--

ml 
f--

IX SPT S-4 18.0 19.5 19 30 50 80 1.3 
(87) 

I-

BORING LOG: TH-514 
SHEET 2 of 2 

GF PROJECT#: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

I- -

Silty SAND (sm), pink (7.5 YR 7/3), dry, 
p none to strong reaction with HCI , weak , 

I _ ~r:!:l_~~t!£>~ ____ _ __ ____ _ _ _ I 

Sandy SILT (ml), pink (7.5 YR 7/3), dry, 
none to strong reaction to HCI. 

ml as above, laminated (1/16" to 1/8"), 
weak to strong cementation , white ca lcite 
(discontinuous filaments) . 

1- End of boring at 19.5 feet below ground -

surface. No groundwater encountered . 

-

-



4722 N. 24th Street, Suite 250 BORING LOG: TH-515 
~ Gannett Fleming 

Phoenix, AZ. 8501 6 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 

• PROJECT: McMicken Dam Rehabil ita tion Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control D istrict of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 982,468.411 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 562,365.368 STATION: 199+99 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam , Surprise, AZ OFFSET: 7 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV. : 1326.1 

TOTAL DEPTH: 21.5 FT 

START DATE: 04/18/2014 TIME: 

FINISH DATE: 04/18/20 14 TIME: 

Augers Ring Sampler I Spl it Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol 

R e s ~ DM [ u u cu ~ Date Time D~~~8(tt) D~~~~n(~; D~~~8( tt ) Symbol 

I. D. 2.5" 1.375" 2.5" 2.8" ~ 

O .D . 3" 2" 3" 3" .Y 

Length 18" 18" 18" 30" '! 

HammerWT. 140 lbs. Auger S ize .f. 

Hammer Fall 30in I.D. (O.D .) 3.25" (6.625") 'i 

SAM PLE 

• 
~~ ol- <ft. ~ _J~ DEPTH uJ SOI L (Biow s/6 in. ) VISUAL MAT ERIAL CLASSIFICATION ww (FT) mu 5::2 0:: 

i 
0:: z 

I w ::::J w AND REMARKS I<( I- 0 ~ I-LL (f) n. w OJ ~ (f) n. o:: u (2 n. ~ 0 6 
>-LL 0/6 6/12 12/18 N REG (FT) 

W::::J (f) 

~ ::::J 0:: 0 o::U (%REG) 
ocn ::::J (9 z LL I- ~ of!o. 

Gravel ly SILT with Sand (ml). 

ml 

1-----------------------

% 
~ 
~ 

- 5 ~ I-- -

~ Clayey SAND (SC), reddish brown (5 YR 
R S-1 5.0 6.5 8.5 19 21 1.0 5/4 ), dry, moderate to strong reaction wi th 

sc 

~ (67) HCI. 

~ 
~ 
~ 

_ 10 ~ r--- -------------- - --------

• IX 
Sandy SILT with Gravel (ml), pinkish 

SPT S-2 10.0 11.5 50/5" 0.4 white (7.5 YR 8/2) , dry, strong reaction 
(27) with HCI. 

'--

ml 



• 

• 

• 

BORING LOG: TH-515 
~ Gannett Fleming 

4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

SHEET 2 of 2 

GF PROJECT#: 56312 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

SAMPLE 
s: ~ 

~ ~ or- 0 

__J!:S DEPTH u.i U5 SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION Ww (FT) roo 5:2 0::: __J 0:: z 
I<{ I w 0 ::::> w AND REMARKS 
f-LL (j) Q_ ro ro :2 r- O ~ w (j) a_o:: () [?_ Q_ :2 :2 0 6 

>- LL 0/6 6/12 12/18 N REG (FT) 
W::> (j) 

~ 
::::> >- 0:: 0 o::O (%REG) 

OCJl ::::> <.9 z (j) LL r- :2 On_ 

~15 r----~~ ~ ~------ - ----- - ---------

~20 

sm 

SPT S-3 1X 15.0 16.5 

f--

19 21 

Silty SAND with Gravel (sm), pinkish gray 
43 64 1.5 (5 YR 7/2) and white (5 YR 8/1 ), dry, 

(100) strong reaction with HCI , weak 
cementat ion . 

~ ~ -

SPT S-4 20.0 21.5 38 50/4" o.s lilght reddish brown (5 YR 6/4), weak to 
(53) strong reaction with HCI , weak to I

X sm as above, pinkish gray (5 YR 7/2) and 

1-----r'....Y----+---+-+--+--+---l---+------j~--+---+-----j----~ moderate cementation. 1 

End of boring at 21.5 feet below ground 
surface. No groundwater encountered . 

-

-



4722 N. 24th Street, Su ite 250 BORING LOG: TH-516 
~Gannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechan ics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 982,251.093 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mou nted 

E: 561 ,403.955 STATION: 189+99 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam, Surprise, AZ. OFFSET: 6 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1322.8 

TOTAL DEPTH: 21 .5 FT 

START DATE: 04/17/2014 TIME: 

FINISH DATE: 04/17/2014 TIME: 

Augers Ring Sampler I Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol 

R e s ~ DM [ u [] cu [1] Date Time o:~~ertt ) lo~~~~n(~l loe~~~e( tt ) Symbol 

I. D. 2.5" 1.375" 2.5" 2.8" -- .';2 

O.D. 3" 2' 3' 3" .!. 

Length 18" 18" 18" 30" Sl. 

Hammer WT. 140 lbs. Auger Size .ll 

Hammer Fall 30 in I.D. (O.D. ) 3.25" (6.625") ~ 

SAMPLE 

• 
~ ~ ot- <f. ~ 
_J~ DEPTH w ~ SOIL (Biows/6 in .) VISUAL MATERIAL CLASSIFICATION ww (FT) a:Ju ~ 0::: 

i 
0::: 

I<( I w :::> 

~~ 
AND REMARKS 1-i-LL en n. w OJ ~ en 

~~.~rc~> n.o::: u ~ n. ~ 0 6 0/6 6/12 12/18 N W:::> en ~ 
:::> 0::: 0 oen :::> (.9 z u.. 1- :2: 

p 
SILT with Gravel (m l). 

~ rc 
p 

'-e 

~ rc 
p 

Pc 

I.e 

~ 
I.e 

rc 
b 

- 5 gm )c - -
0 Silty GRAVEL with Sand (gm ), pink (7 .5 
.o R S-1 5.0 6.5 10 21 1.0 YR 7/3) , dry, strong reaction with HCI, 

(67) ~ weak cementation . 

p 

lr ~-

p 
,_ 10 l 0 r-- --- - ----- - ---- - ----- - --

• IX 
Sandy Lean CLAY with Gravel (CL), pink 

SPT S-2 10.0 11.5 3.9 27 40 50/5" 1.4 (7.5 YR 7/3) , dry, strong reaction with 
(93) HCI. 

f--

CL 
~ 



• 

• 

• 

~ liannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ. 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

SAMPLE 
:s: ~ >R. 0 i'= ot-
_J !:!:.. DEPTH u.i iii SOIL (Biows/6 in.) Ww (FT) 5::2 0::: z mu 0::: _J 

I <( I w 0 ::;) w 
i-LL (/) 0.. Q) Q) :2 1- 0 ~ 

0.. 0::: (.) ~ 
w :2 :2 0 

(/) >-u.. REC (FT) 0.. 0 0/6 6/12 12/18 N W:J (/) 

i'= 
::;) >- 0::: 0 a::: U (%REC) 

OCIJ ::;) (.9 z (/) u.. 1- :2 oe::. 

I 
1--15 ~ 

I:--

R 
k< 

IX SPT S-3 15.0 16.5 50/5' 0.4 
p (27) 

R 
f-

p 
gm 0 

p 
~,_, 

R 
p 

0 

1--20 l--

IX ml SPT S-4 20.0 21 .5 22 50/6" 1.0 
(67) 

I-

r-

BORING LOG: TH-516 
SHEET 2 of 2 

GF PROJECT#: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

~------ - ---------------

Silty GRAVEL with Sand (gm), light gray 
(10 R 7/1), dry, strong reaction with HCI 
in fines, some cementati on as evidenced 
by wafers (thin layers of competent 
material) in sample. 

~--- - - - -- - -------------

Sandy SILT (ml ), mottled white (7 .5 YR 
8/1) and reddish brown (5 YR 4/4 ), dry, 
strong reaction with HCI. 

End of boring at 21 .5 feet below ground 
surface. No groundwater encountered . 

~ -

-



4722 N. 24th Street, Suite 250 BORING LOG: TH-517 
~ Gannett Fleming 

Phoenix, AZ. 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 

• PROJECT: McMicken Dam Rehabil itation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control D istrict of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N : 981,979.562 REF. ALIGNMENT: RIG TYPE: CM E-75 Truck Mounted 

E: 560 ,455.217 STATION: 180+00 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam , Surprise, AZ OFFSET: O ' HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1324. 1 

TOTAL DEPTH: 16.5 FT 

START DATE: 04/21/2014 TIME: 

FINISH DATE: 04/21 /2014 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Sym bol 

R e s ~ DM [I u I] cu ~ Date Time Water Casing Hole Symbol Depth (ft) Depth (ft) Depth (ft) 

I. D . 2.5" 1.375" 2.5" 2.8" -- 'Sj_ 

O .D. 3" 2" 3" 3" -- .!-

Length 18" 18" 18" 30" -- Sf: 

Hammer WT. 140 lbs. Auger Size .\(: 

Hammer Fall 30 in . I.D. (O .D.) 3.25" (6.625") 'i 

SAMPLE 

• 
s:~ 

;ft. /:: or-
....J~ DEPTH w SOIL (Biows/6 in. ) VISUAL MATERIAL CLASSIFICATION ww (FT) U5 
lllu !:::2 !l:: ....J !l:: z 
I<( I w 0 ::J w AND REMARKS ..... O~ f-lL (/) Cl.. w Ill Ill :2 (/) 
Cl..!l:: u ~ Cl.. :2 :2 0 0 

>-LL 0/6 6/12 12/18 N REC (FT) 
W::J en /:: ::J >- !l:: 0 !l::u (%REC) 
ocn ::J (9 z (/) lL ..... :2 oe:.. 

SILT with Sand (ml). 

ml 

~----------- - ----------

f- 5 I-- f.- -

IX 
Silty SAND with Gravel (sm), pinkish gray 

SPT S-1 5.0 6.5 16 26 20 46 1.5 (7.5 YR 7/2), dry, strong reaction with 
(100) HCI, weak cementation. 

f--

r-10 SP-SM 
I-- 1- -

• IX 
Poorly Graded SAND with Si lt and Gravel 

SPT S-2 10.0 11.5 1.6 13 15 11 26 1.5 (SP-SM), weak to strong reaction with 
(100) HCI, weak cementation. 

f--



• 

• 

• 

~Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

BORING LOG: TH-517 
SHEET 2 of 2 

GF PROJECT#: 56312 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

:s:~ 
~ or- 0 

_,!,S DEPTH ui ww (FT) rou ~ 0:: -' 0:: 

I<l: I w 0 ::J 

f-U. (f) [l_ ro ro ~ f-w (f) 
n.O::: u ~ [l_ ~ ~ 0 0 W::J (f) 

i'= :J >- 0::: 0 
O(f) ::J (9 z (f) u. f- ~ 

1--15 l--

SPT S-31X 15.0 16.5 

f--

f--

-

SAMPLE 

i'= 
U5 
z 
w 
o~ 
>-u. 0/6 o:::U 
oe:-

16 

FIELD ENGINEER: W. Roman 

SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

6/12 12/18 N REG (FT) 
(%REC) 

I- -

sm as above, none to strong reaction with 
17 26 43 1.3 HCI, weak cementation . 

(87) 

-

End of boring at 16.5 feet below ground 
surface. No groundwater encountered . 

-

-

-



• 

• 

• 

~ liannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

COORDINATES N: 981,914.852 REF. ALIGNMENT: 

E : 559,466.803 STATION: 169+99 

LOCATION: McMicken Dam , Surprise, AZ. OFFSET: 2ft R 

COMMENTS: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings 
Type/Symbol 

R ~ S ~ DM [) 

I. D. 

O.D. 

Length 

Hammer WT. 140 lbs. 

2.5" 

3" 

18" 

f---------1 
Hammer Fall 30 in . 

s:~ or-

1.375" 2.5" 

2" 3" 

18" 18" 

Auger S ize 

I.D. (O.D.) 

SAMPLE 

u D cu ~ 
2.8" --
3" --

30" --

3.25" (6.625") 

BORING LOG: TH-518 
SHEET 1 of 2 

GF PROJECT #: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

RIG TYPE: CME-75 Truck Mounted 

DRILLING METHOD: Hollow Stem Auger 

HAMMER TYPE: AUTO HAMMER 

SURFACE ELEV.: 1321 .7 

TOTAL DEPTH: 16.5 FT 

START DATE: 04/17/2014 TIME: 

FINISH DATE: 04/17/2014 TIME: 

GROUNDWATER DATA 

Date 
. Water Casing Hole 

Time Depth (ft) Depth (ft) Depth (ft) Symbol 

DEPTH _,!:!::, 
Ww 

~ (FT) 

~ ~ 
u.i U) SOIL (Biows/6 in. ) VISUAL MATERIAL CLASSIFICATION 
0:: z CJu 

I<( I 
f-Ll.. U) Cl.. 
0..0:: u ~ W:J U) 
OU) :J <.9 

r- 5 ml 

- 1 0 }----t+?-71 

0:: _J 

w 0 
w llJ llJ :2 
Cl.. :2 :2 0 
~ :J >- 0:: 0 z U) u.. f-

r-

SPT s~ 1 IX 5.o 6.5 

1--

..---

:J w AND REMARKS 
ti) ~ iL I I REC (FT) 0 0:: u 016 6 12 12 18 N (%REC) 
:2 0 ~ 

Sandy SILT (ml ), trace to little gravel. 

- -
Sandy SILT (ml), light brown (7.5 YR 

7 12 12 24 1.5 6/4) , dry, strong reaction with HCI, 
(100) crumbles with moderate pressure. 

Sand rich from 5.0' to 5.7' . 

Some gravel on auger flights . 

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

24 32 8~2 X 10.0 11 .5 2.€ 
% @2 SPT 

~ 
31 63 1.5 

(100) 

Clayey SAND with Gravel (SC), pinkish 
gray (7.5 YR 7/2) and wh ite (7.5 YR 8/1 ), 
dry, strong reaction with HCI, weak to 
moderate cementation. -

sc ~ Silt rich from 10.0' to 10.7' 



• 

• 

• 

~Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

SAMPLE 

eft ~ DEPTH u.i SOIL (Biows/6 in.) 
(FT) U5 

0:: z a::: _J 

w 0 
(I} (I} :2 w :2 :2 0 (L 

>- ::J >- 0:: 0 
1- z (/) LL 1-

r--

ml SPT S-31X 15.0 16.5 

1-

::J w 
1- D ~ 
(/) >-LL 6 0/6 o::U 
:2 on. 

26 

6/12 12/18 N 

50/6" 

REG (FT) 
(%REG) 

1.0 
(67) 

BORING LOG: TH-518 
SHEET 2 of 2 

GF PROJECT#: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

1---------------- - ------

1-

Sandy SILT (ml) , pink (7 .5 YR 7/3), 
strong reaction with HCI , weak to strong 
cementation, blocky with continuous 
white ca lcite matrix. ; 

End of boring at 16.5 feet below ground 
surface. No groundwater encountered . 

-

-

-



4722 N. 24th Street, Suite 250 BORING LOG: TH-519 
~Gannett Fleming 

Phoenix, AZ. 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 • PROJECT: McMicken Dam Rehabilitatio n Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N : 981 ,576.039 REF. ALIGNMENT: RIG TYPE: CM E-75 Truck Mounted 

E: 558,404.086 STATION: 160+00 DRILLING METHOD: Hollow Stem Auger 

LOCATION : Mc Micke n Dam , Surprise, AZ OFFSET:O HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV. : 1329.7 

TOTAL DEPTH: 16.5 FT 

START DATE: 04/21 /20 14 TIME: 

FINISH DATE: 04/21/2014 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol R e s ~ DM [I u D cu ~ Date Time Water Casing Hole Symbol Depth (It) Depth (It) Depth (It) 

I. D . 2.5" 1.375" 2.5" 2.8" -- '5j. 

O .D. 3" 2" 3" 3" -- .!: 

Length 18" 18" 18" 30" -- 'l 

Hammer WT. 140 lbs. Auger S ize ~ 

Hamm er Fall 30 in. I.D . (O .D .) 3.25" (6.625") ~ 

SAMPLE 

• 
~~ 

~ ~ ot-
DEPTH 

0 

_J!:S w U5 SOIL (Biow s/6 in.) VISUA L MATERIAL CLASSIFICATION Ww (FT) cou ~ 0:: _J 0:: z 
I <I: I w 0 ;::) w A ND REMARKS 
I-LL (/) Q. co co ~ I- o~ w (/) 
Q.O:: () ~ Q. ~ ~ 0 0 >-Ll.. 0/6 6/12 12/18 N REC (FT) 
W::J (/) 

~ 
;::) >- 0:: 0 o::U (%REC) 

OCIJ ;::) <D z (/) Ll.. I- ~ 0~ 

SILT with fine Gravel (ml). 

'-- 5 

I 
I-- 1- -

IX 
Sandy Lean CLAY (CL), redd ish yellow (5 

SPT S-1 5.0 6.5 6.4 8 11 14 25 1.5 YR 6/6) , dry strong reaction with HCI , 
(100) discountinuous filaments of white calcite 

CL I-- 1 to 5 mm long. 

I-- 10 c-- - -

• IX 
Coarsens downward from Sandy SILT 

SPT S-2 10.0 11 .5 24 23 22 45 1.5 (ml) to Silty SAND with Gravel (sm) to 
(100) Silty GRAVEL with Sand (gm), pinkish 

f-- white (7.5 YR 8/2), strong reaction with 
HCI, weak cementation. 

~ 



• 

• 

• 

~Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

SAMPLE 

<ft. ~ DEPTH u.i SOIL (Biows/6 in .) 
(FT) 

U) 
~ 0::: z 0::: -' 
I w 0 
CL ID ID :2 
C2 

w :2 :2 0 CL 

~ 
:J >- 0::: 0 

(!) z (f) u.. I-

c--- 15 ml 
f--

SPT S-31 X 15.0 16.5 

:J w 
I- o~ 
(f) >-u.. 0 0/6 o::O 
:2 oCL 

50/5' 

6/12 12/18 N REG (FT) 
(%REG) 

0.4 
(27) 

BORING LOG: TH-519 
SHEET 2 of 2 

GF PROJECT#: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

Sandy SILT (ml) , pinkish white (7.5 YR 
8/2) . dry, strong reaction with HCI , strong 
cementation. 

End of boring at 16.5 feet below ground 
surface . No groundwater encountered . 

-

-

-

-



4722 N. 24th Street, Suite 250 BORING LOG: TH-520 
~Gannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 981,217.054 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 557,687.551 STATION: 152+00 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam, Surprise, AZ OFFSET: 9 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1327.0 

TOTAL DEPTH: 21 .5 FT 

START DATE: 04/21/2014 TIME: 

FINISH DATE: 04/21/2014 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol 

R = s ~ DM [I u D cu ~ Date Time Water Casing Hole 
Symbol Depth (ft) Depth (ft ) Depth (ft) 

I. D . 2.5" 1.375" 2.5" 2.8" -- 'Sj_ 

O .D . 3" 2" 3" 3" -- .Y 

Length 18" 18" 18" 30" -- 51. 

HammerWT. 140 lbs. Auger S ize .\'. 

Hammer Fall 30 in. I.D. (O .D. ) 3.25" (6.625") £ 

SAMPLE 

• 
s: ~ 

~ ~ ol-
DEPTH 

0 

....J~ w· Ui SOIL (Biows/6 in. ) VISUAL MATERIAL CLASSIFICATION Ww (FT) mu 5::2 0:: ....J 0:: z 
I<( I w 0 ::> w AND REMARKS 
1-U.. (f) a.. [!) [!) ~ 1- o ~ w (f) a.. a: u ~ a.. ~ ~ 0 6 

>-u_ 0/6 6/12 12/18 N REC (FT) 
W::> (f) 

~ ::> >- 0:: 0 o::U (%REG) 
OCfJ ::> (.? z (f) u_ 1- ~ 0~ 

Silt(ml). 

ml 

-----------------------
Silty SAND with Gravel (sm), pinkish 
wh ite (7.5 YR 8/2) , dry. 

r-- 5 :--- - -

X 
sm as above, strong reaction with HCI, 

SPT S-1 5.0 6.5 28 40 42 82 1.5 weak cementation. 
(100) 

'---

sm 

_ 10 r--, r-- -

• X 
sm as above, strong reaction with HCI, 

SPT S-2 10.0 11 .5 50/5" 0.4 weak cementation. 
(27) 

'----



4722 N. 24th Street, Suite 250 BORING LOG: TH-520 
~Gannett Fleming 

Phoenix, AZ 85016 
SHEET 2 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

SAMPLE 
s: ~ 

~ ~ ot- 0 

_J!:S DEPTH ui Ci5 SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICAT ION ww (FT) cou S2 0:: _J 0:: z 
I<J: I w 0 ::J w AND REMARKS co 1- O ~ I-lL (fJ Q_ w co ::2: (fJ 
0.. 0:: () ~ Q_ ::2: ::2: 0 0 

>- lL 0/6 6/12 12/18 N REC (FT) 
W::J (fJ 

~ ::J >- 0:: 0 o::U (%REC) 
OCfJ ::J (.9 z (fJ lL 1- ::2: on. 

• 

~ Clayey SAND (SC), none to strong 

~ 
reaction with HCI, weak to moderate 
cementation. 

f-- 15 ~ t-- f- -

~ SPT S-3 IX 15.0 16.5 3.1 21 46 50/5" 1.4 

~ 
(93) 

f--

sc ~ 
~ 
~ 

f--20 ~ t--

~ 
f- -

IX 
SC as above, none to strong reaction 

~ 
SPT S-4 20.0 21 .5 18 45 50/4" 1.3 with HCI , weak cementation . 

(87) 
Silt rich from 20.9' to 21.5'. 

End of boring at 21 .5 feet below ground 
surface. No groundwater encountered . 

f- f- -

f- f- -

• 



4722 N. 24th Street, Suite 250 BORING LOG: TH-521 
~Gannett Fleming 

Phoenix, AZ 8501 6 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control D istrict of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W . Roman 

COORDINATES N: 980,880.081 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 556,602 .670 STATION: 140+04 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam , Surprise , AZ OFFSET: 3 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1330.9 

TOTAL DEPTH: 21 .5 FT 

START DATE: 04/22/201 4 TIME: 

FINISH DATE: 04/22/2014 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
T ype/Symbol R 

= 
s ~ OM [) u [I cu []] Date Time Water Casing Hole Symbol Depth (ft) Depth (ft) Depth (ft) 

I. D . 2.5" 1.375" 2.5" 2.8" -- '¥ 

0.0. 3" 2" 3" 3" -- .!. 

Length 18" 18" 18" 30" -- st. 

Hammer WT. 140 lbs. Auger Size .lC 

Hammer Fa ll 30 in. I.D. (0.0.) 3.25" (6.625") "i 

SAMPLE 

• 
~ ~ 

~ ~ ot-
DEPTH 

0 
_, !,S 

u.i (ij SOIL (Biow s/6 in.) V ISUAL MATERIAL CLASSIFICATION Ww (FT) ro o ~ 0::: --' 0::: z 
I <t: I w 0 ::J w AND R EMARKS 
i-LL (f) 0.. ro ro :2 1- o~ w (f) 
0..0::: () ~ 0.. :2 :2 0 6 

>- LL 0/6 6/12 12/18 N REG (FT) 
W::J (f) 

~ ::J >- 0::: 0 o::: O (%REG) 
OCfJ ::J (.9 z (f) LL 1- :2 0~ 

SILT trace to litt le fin e Gravel (ml). 

1-- 5 ml l-- - -

IX 
SILT (ml), lig ht brown (7.5 YR 6/4) , dry, 

SPT S-1 5.0 6.5 12 21 1.0 strong reaction with HCI, crumbles with 
(67) slight to moderate finger pressure, ,._... discontinuous white calcite fi laments. 

_ 10 -------------------- - --

• 
~ Sandy Lean CLAY (CL), light brown (7.5 

R S-2 10.0 11.5 4.4 25 50/6" 1.0 YR 6/4) and whi te (7.5 YR 8/1), dry, 
(67) strong reaction with HCI , moderate to 

CL strong cementation. 

Gravelly at 11 ', per dri ller. 

~ 



• 

• 

• 



• 

• 

• 



4722 N. 24th Street, Suite 250 BORING LOG: TH-521 
~ tiannet t Fleming 

Phoenix, AZ. 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 

• PROJECT: McMicken Dam Rehabi litatio n Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control D istrict of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N : 980,880.081 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E : 556,602.670 STATION: 140+04 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam, Surp rise, AZ. OFFSET: 3 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV. : 1330.9 

TOTAL DEPTH: 21.5 FT 

START DATE: 04/22/2014 TIME: 

FINISH DATE: 04/22/2014 TIME: 

Augers Ring Sampler I Spl it Spoon D&M Lined I Shelby Tube Cuttings GROUNDV'vATER DATA 
T ype/Symbol 

R e s ~ D M [ u D cu ~ Date Time o:~~e(tt) l o~:~~n(~) IDe~~~e(ft) Symbol 

I. D. 2.5" 1.375" 2.5" 2.8" -- '5j_ 

O.D. 3" 2" 3" 3" .!: 

Length 18' 18" 18" 30" :r. 
Hamm erWT. 140 lbs. A uger S ize .lZ 

Ham mer Fall 30in I.D . (O.D .) 3.25' (6.625") 'i 

SAMPLE 

• ~~ 
~ ~ DEPTH w SOIL (Biows/6 in. ) VISUAL MATERIAL CLASSIFICATION (FT) (/) 

S2 0:: 

i 
0:: z 

I LlJ ::J LlJ AND REMARKS 

~~ 
1- 0~ (/) a_ LlJ CD ::':! (/) 

~~,~~~? u ~ a_ ::':! 0 6 
)-LL 0/6 6/12 12/18 N 

~u5 
(/) 

~ ::J n:: 0 n::U 
::J 0 z LL 1- ::':! oe:.. 

SILT trace to litt le fine Gravel (ml). 

- 5 ml l- f- -

IX 
SILT (ml), light brown (7.5 YR 6/4), dry, 

SPT S-1 5.0 6.5 12 21 1.0 strong reaction with HCI , crumbles with 
(67) slight to moderate finge r pressure, 

I-- discontinuous white calcite filaments . 

• 
c- 10 - - - - -------------------

I Sandy Lean CLAY (CL), light brown (7.5 
R S-2 10.0 11.5 4.4 25 50/6" 1.0 YR 6/4) and wh ite (7 .5 YR 8/1 ), dry, 

(67) strong reaction with HCI, moderate to 
CL 

I 
strong cementat ion. 

Gravelly at 11', per driller. 



• 

• 

• 

~ Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

BORING LOG: TH-521 
SHEET 2 of 2 

GF PROJECT#: 563 12 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

s: ~ 
~ ot- 0 

_J~ DEPTH u.i Ww (FT) cou ~ 0::: _J 0::: 

I <( I w 0 ::J 
1-i-LL (/) 0.. w co co ~ (/) 

0..0::: u ~ 0.. ~ ~ 0 0 W ::J (/) 

~ 
::J >- 0::: 0 

Q (f) ::J (9 z (/) lL 1- ~ 

f-- 15 

SPT S-3 ~ 15.0 16.5 1.5 

r--

SM 

l--

SPT S-· IX 20.0 21 .5 

SAMPLE 

~ 
Ui 
z 
w 
O ~ 
>- LL 0/6 o::: U oo.. 

17 

11 

FIELD ENGINEER: W. Roman 

SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION 

6/12 

30 

17 

12/18 N 

27 57 

REC (FT) 
(%REC) 

1.5 
(100) 

AND REMARKS 

Silty SAND with Gravel (SM), pi nkish 
gray (7.5 YR 7/2) and white (7.5 YR 8/1 ), 
dry, strong reaction with HCI , weak 
cementation. 

sm as above, light brown (7.5 YR 6/4) , 

17 34 1.0 strong reaction wi th HCI , weak 
(67> cementation. 

-

End of boring at 21.5 feet below ground 
surface. No groundwater encountered . 

-

-

-

-



4722 N. 24th Street, Suite 250 BORING LOG: TH-522 
~ Gannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT#: 56312 

• PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 980 ,506.659 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 555,655.650 STATION: 129+98 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam, Surprise, AZ OFFSET: 4 ft R HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV. : 1328.7 

TOTAL DEPTH: 16.5 FT 

START DATE: 04/22/2014 TIME: 

FINISH DATE: 04/22/2014 TIME: 

Augers Ring Sampler Split Spoon D&M Lined Shelby Tube Cuttings GROUNDWATER DATA 
Type/Symbol 

R E! s ~ DM [I u D cu ~ Date Time Water Casing Hole Symbol Depth (fl) Depth (fl) Depth (fl) 

I. D . 2.5" 1.375" 2.5" 2.8" -- ~ 

O.D. 3" 2" 3" 3" -- .!. 

Length 18" 18" 18" 30" -- :'!. 

HammerWT. 140 lbs. Auger Size ~ 

Hammer Fall 30 in. I.D . (O .D.) 3.25" (6.625") ~ 

SAMPLE 

• 
s: ~ 

~ ~ ot-
DEPTH 

0 

__J~ ui SOIL (Biows/6 in.) VISUAL MAT ERIAL CLASSIFICATION ww (FT) ({) 

lllo S2 0:: __J 0:: z 
I<( I w 0 :::> w AND REMARKS 1-i-LL ({) Q._ w Ill Ill ~ ({) 

o~ 
o._o:: 0 ~ Q._ ~ ~ 0 0 

>-LL 0/6 6/12 12/18 N REG (FT) 
W ::> ({) 

~ 
:::> >- 0:: 0 o;:O (%REG) 

0({) :::> (!) z ({) LL 1- ~ 0~ 

SILT with fine gravel (ml). 

- 5 r-- - -

IX 
SILT (ml), light brown (7.5 YR 6/4) , dry, 

SPT S-1 5.0 6.5 23 29 1.0 none to strong reaction with HCI , trace to 
(67) little fine gravel. 

f--

ml 

_ 10 
c- - -

• X 
ml as above, pink (7.5 YR 7/3) and white 

SPT S-2 10.0 11.5 29 34 41 75 1.1 (7.5 YR 8/1) , dry, strong reaction with 
(73) HCI, requ ires considerable f ilger pressure 

~ to crumble, some pieces wi ll not crumble, 
moderate to strong cementation . 



• 

• 

• 

~ Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ 85016 
602-553-8817 
602-553-8816 (Fax) 

BORING LOG: TH-522 
SHEET 2 of 2 

GF PROJECT #: 56312 

PROJECT: McMicken Dam Rehabil itation Project 

CLIENT: URS I Flood Control District of Maricopa County 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

~ ~ <ft. ol-
_J !:S DEPTH u.i ww (FT) mu ~ e::: _J e::: 
I<{ I w 0 ::::> 
I-LL (/) 0.. []J []J ::::;;; I-

o.. e::: u ~ 
w ::::;;; ::::;;; 0 

(/) 
0.. 0 W ::::> (/) 

~ 
::::> >- e::: 0 

0(/) ::::> (!) z (/) LL I- ::::;;; 

r- 15 l--

SPT S-3 ~ 15.0 16.5 

f-

-

SAMPLE 

~ 
Ui 
z 
w 
o ~ 
>- LL 0/6 e:::U o o.. 

12 

FIELD ENGINEER: W. Roman 

SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 
REC (FT) 6/12 12/18 N (%REC) 

r- -

14 

SILT with fine Sand {ml), pink (7.5 YR 
18 32 1.5 7/3), dry, strong reaction with HCI , weak 

(100) cementation. 

f-

f-

f-

End of boring at 16.5 feet below ground 
surface. No groundwater encountered . 

-

-

-



4722 N. 24th Street, Suite 250 BORING LOG: TH-523 
~ liannett Fleming 

Phoenix, AZ 85016 
SHEET 1 of 2 602-553-8817 

602-553-8816 (Fax) GF PROJECT #: 56312 • PROJECT: McMicken Dam Rehabilitation Project CONTRACTOR: Geomechanics Southwest, Inc. 

CLIENT: URS I Flood Control District of Maricopa County DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

COORDINATES N: 980,052.300 REF. ALIGNMENT: RIG TYPE: CME-75 Truck Mounted 

E: 554,759.138 STATION: 120+00 DRILLING METHOD: Hollow Stem Auger 

LOCATION: McMicken Dam , Surprise, AZ. OFFSET:O HAMMER TYPE: AUTO HAMMER 

COMMENTS: 
SURFACE ELEV.: 1330.7 

TOTAL DEPTH: 16.5 FT 

START DATE: 04/22/2014 TIME: 

FINISH DATE: 04/22/2014 TIME: 

Augers IRing Sampler Split Spoon D&M Lined I Shelby Tube Cuttings GROUNDWATER JATA 
Type/Symbol 

R ~ s ~ DM [ u D cu ~ Date Time D~~~e[tt) ID~~~~n~) I De~~~e(ft) Symbol 

I. D. 2.5" 1.375" 2.5" 2.8" -- '¥ 

O.D. 3' 2" 3' 3" .Y 

Length 18" 18" 18" 30" 'l 

Hammer WT. 140 lbs. Auger Size .\?. 

Hammer Fall 30 in. I.D. (O.D.) 3.25' (6.625") "i 

SAMPLE 

• 
s~ 

;;£ ~ ot-
DEPTH 

0 _J!::. uj (j) SOIL (Biows/6 in.) VISUAL MATERIAL CLASSIFICATION Ww (FT) rou ~ cr: 

i 
cr: z 

I w ~ w AND REMARKS I<( 1- 0 ~ i-LL (/) Q. w CD 2 (/) 

~~.~~~) n.cr: u ~ Q. 2 0 0 
)- LL 0/6 6/12 12/18 N w~ (/) 

~ 
~ cr: 0 cr:U 

O CJJ ~ 0 z lL 1- 2 oe:.. 
p 

~c SILT with f ine Gravel (ml) . 
~ rc 
p 

Pc 

,, 

p 

Pc 
b 

)( 

r- 5 )( 
1- -

0 Silty GRAVEL with Sand (gm), light gray 
R S-1 5.0 6.5 5 16 1.0 (7.5 YR 7/1) and pink (7.5 YR 7/3), dry, 

(67) strong reaction with HCI , weak 
cementation . 

p 

gm 
p 

R 
p 

• 
p 

~c r- 10 
Pc 

1- -

p gm as above, pink (5 YR 7/3) and light 

Pc 

R S-2 10.0 11 .5 27 50/6" 1.0 reddish brown (5 YR 6/4 ), dry, strong 
(67) reaction wi th HCI , weak cementation . 

p 
\' 

~ "c 
0 ( 

,c 



• 

• 

• 

e Gannett Fleming 
4722 N. 24th Street, Suite 250 
Phoenix, AZ. 85016 
602-553-8817 
602-553-8816 (Fax) 

PROJECT: McMicken Dam Rehabilitation Project 

CLIENT: URS I Flood Control District of Maricopa County 

SAMPLE 
5:~ 

~ ot- 0 ~ DEPTH ._.~!,S ui U) SOIL (Biows/6 in.) UJw (FT) ~ 0:: z rou 0:: __J 

I< I w 0 ::J UJ 

i-LL C/) 0.. CD ro :2 1- D~ 
UJ C/) 

0..0:: u ~ 0.. :2 :2 0 0 
>-LL 0/6 6/12 12/18 N REC(FT) 

UJ::J C/) 

~ ::J >- 0:: 0 cru (%REC) 
OC/J ::J <.9 z C/) LL 1- :2 oo.. 

p 

p, 
p 

BORING LOG: TH-523 
SHEET 2 of 2 

GF PROJECT #: 56312 

CONTRACTOR: Geomechanics Southwest, Inc. 

DRILLER: T. Crain 

FIELD ENGINEER: W. Roman 

VISUAL MATERIAL CLASSIFICATION 

AND REMARKS 

Pc !Y 
f- 15 ~--1-'~;!-,.J-';1 r- f--------------------- - -

sc ~ SPT S-3 1V 15.0 16.5 2.6 19 27 34 61 1.5 ~~~Y7~~~~d~i~~t~~~vd~~~sb~~·~i;~~ f~Y 
~ I;\ (100) 6/4), dry, none to strong reaction wth HCI, 

f--+LL1f--+---+--+-+--+--+--l--l--+--+--f------h weak to moderate cementation . 1 

1-

1-

End of boring at 16.5 feet below ground 
surface. No groundwater encountered . 

-

-

-



Test Pit Log 
Project: ~ . "· Dam Rehabilitation Project 

Gannett Fleming Location: McMicken Dam, Surprise, AZ Page 1 of 1 Test Pit No.: TP-601 
Date Started: 4/28/14 Operator/ContractorJ. Osborn/Southern Plains Constructior 

Date Finished: 4/28/14 Excavation Method: Hydraulic Excavator Depth: 15.5 ft 

Coordinates: N 986,068.372 Equipment Used: Caterpillar 320L Station : 320+03 

E 573,692.526 Field Observation I Logging: W. Roman Offset from CL: 

Surface Elevation: 1314.8 ft Checked By: Date: Depth to Groundwater: N/A 

Field Lab 
4? ;;!; 

0 

4? Q) 0 
"0 

~ 

Q a. ;,R N 
~ 

(/) c c >- 0 
Ol 'It 

.<:: (,) Q) Material Description .Q Q) 1- ~ ~ ~ c Ol Remarks a. C/) Ol ii'i 0. Q) e._. e._. ·u; c: 
::;) Q) 

0. ::::> V) ·u; Q) ...J > E ...J a: (;) 0 Q) E ...J ro (/) 

iii ro '6 a_ ro 
(/) ro (l,_ 

(/) :::2: ;,R 
~ 0 
0 

Sandy SILT (ml), dry, strong 
reaction with HCI, weak cementation. 

1 

_2 ml 

3 

_____ _ __________ 1311 . ~ 

4 ~ Poorly Graded SAND with Clay and 

~ Gravel (sp-sc), dry, strong reaction 39 17 3.4 59 8 Bucket sample from 3.5 to 5.0'. 

~ with HCI. 

~ 
~ r8 White band (top of caliche) at 5', 

r8 moderate cementation . 
6 

~ 
~ 

7 ~ 
~ 

8 ~ 
~ At 8', digging became hard, ripping r8 teeth used (strong cementation). 

r8 
~ 9 ~ ;:r 
;:::: ~ 

I 
1sp-sc ~ r-1 0 ~ 

~ ~ 
~ 11 ~ 
I ~ At 11', operator indicated digging Cl. 

I ~ became harder, scraping noises. 

12 ~ Less material in each bucket, slower 
V) 

~ Very strong cementation at 12', per excavation from 12' to 15'. 
(9 
0 operator. 
...J ~ f- 13 
0:: ~ Coarser texture, more cobbles. but f-
(/) 

~ 
no boulders from 12' to 15'. w 

f-

14 

~ At 14', sidewalls holding. No collapse. 

~ Increased number of cobbles 

~ ...1 5 ~ 
(coarsens downward) at 14'. 

X ~ 1299.3 
Wetted spoil is yellowish red (5 YR 5/4). 

z 
w 
0 
I Bottom of excavation at 15.5 feet. Cl. 



Test Pit Log 
1 ~ Gannett Fleming 1--~-~ro_:_~i~e-.,c~_t:_ __ _ M_c_M_ic_ke_n_D_a_m_R_eh_a_bi_lita_ti_on_ P_r_:_oie_c_t ----1 
I ~ Lv<..a uv 11 . McMicken Dam , Surprise, AZ Page 1 of 1 Test Pit No.: TP-602 
1--------------------------r--------------------~------------~ 

Date Started: 4/28/14 Operator/Contractor;J. Osborn/Southern Plains Constructio 

Date Finished: 

Coordinates: 

4/28/14 

N 985,893.285 

E 572,731.724 

Excavation Method: Hydraulic Excavator 

Equipment Used: Caterpi llar 320L 

Field Observation I Logging: W . Roman 

Surface Elevation: 1315.3 ft Checked By: Date: 

£ 
~ 

.c n. 
Q) 

0 

~2 

3 

4 

6 

7 

8 

~ 9 
~ 
;::: 

~wo 
~ 
g 
X 11 
I 
~ 

§ 
~ 12 

"' (.!) 

g 
f- 13 
0:: 
t;; 
w 
f-

14 

~ 15 

X z 
w 
0 
I 

(/) "0 
c 

0 Q) 
(/) 0> 
=:J Q) 

_J 

SM 

Material Description 

Silty SAN D (SM), trace gravel, dry, 
strong reaction with HCI. 

SM as above, dry, strong reaction 
with HCI, weak to moderate 
cementation, amount of white 
(calcite) increases with depth. 

sm as above, stronger cementation, 
more white material (calcite). 

sm as above, strong cementation , 
strong reaction with HCI, clods 
cannot be completely broken by 
hand. 

£ 
~ 

c 
.Q 
-ro 
> 
Q) 

jjj 

1-----1:-d-rlr+---------------- -~ 
p Yl :o lo < Silty GRAVEL with Sand and 

gm Pc p Cobbles (gm), dry, strong reaction 
tJ lr with HCI, "strong cementation . 

Bottom of excavation at 15.0 feet. 

1300.3 

Fied Lab 

Q) 

Q n. 
>-

~ Q) 1-
a. Q) ~ 

E a. _J 

"' E _J 

(/) "' (/) 

~ 
~ 

~ 

~ ~ 
- ::::J 

c... 1iJ ·a 
::2: 

NV NP 4.7 

~ 
0> 
c 
·u; 

"' "' c... 
~ 0 

86 

Depth : 15.0 ft 

Station: 309+90 

Offset from CL: 

Depth to Groundwater: N/A 

0 
0 
N 
llo 
0> c ·u; 

"' "' c... 
~ 0 

39 

Remarks 

Walls collapse in upper 2'. 

Cross-bedded (faintly) in side wall from 
2' to 5' . 

Bucket sample from 0' to 5'. 

Harder excavation from 5' to 6'. 

Harder excavation from 9' to 1 0'. 

Excavator lifting off ground when 
digging. 

~ L_ ______ J_ __ _L ________________________________ _L ____ _L~ ____ L_ __ ~ __ _L __ _L __ ~----------------------------~ 



u. 
(!) 

X z 
w 
0 

Coordinates: 

4/29/14 

4/29/14 

N 985,209.027 

E 571 ,958.592 

Test Pit 

Operator/Contractor;J . Osborn/Southern Plains 

Excavation Method: Hydraulic Excavator 

Equipment Used: Caterpi llar 320L 

Field Observation I Logging: W. Roman 

Surface Elevation: 1311.1 ft Checked By: Date: 

~ '0 (f) c 
.r:: (.) Q) 

0. (f) Ol 
Q) :::> Q) _. 
0 

Material Description 

Sandy Lean CLAY (CL), dry, strong 
reaction with HCI. 

CL as above, strong reaction with 
HCI, small clods from 3' to 5'. 

cl as above, strong reaction with 
HCI, clods still breakable by hand 
from 7' to 9'. 

Sandy Lean CLAYI with Gravel (cl) 
from 10' to 11'. 

Clods still breakable by hand , 
strong reaction to HCI, moderate to 
strong cementation from 12' to 13.5'. 

Bottom of excavation at 13.5 feet. 
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Test Pit No.: TP-603 

Depth: 13.5 ft 

Station: 299+95 

Offset from CL: 

Depth to Groundwater: N/A 
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Remarks 

Upper 1 foot is dry and powdery, 
doesn't stand well in sidewall , sidewall 
vertical from 1' to 13.5'. 

Bucket sample from 3' to 5'. 

Bucket sample from 7'- 9'. Harder 
excavating at 7', per operator. 

Bucket sample from 12' to 13.5'. 
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Test Pit Log 

Test Pit No.: TP-604 
1 ~ Gannett Fleming r--P_ro_ie_ct_: __ M_c_M_ic_ke_n_D_am_ Re_h_a_bil_ita_ti_on_P_ro_ie_c_t ---1 

I ~ Location: McMicken Dam , Surprise , AZ Page 1 of 1 
~--------------------------1------------------------------------------1 

Date Started: 

Date Finished: 

Coordinates: 

4/29/14 

4/29/14 

N 984,374.244 

E 569,128.150 

Operator/Contractor;J . Osborn/Southern Plains Constructior 

Excavation Method: Hydraulic Excavator 

Equipment Used: Caterpi llar 320L 

Field Observation I Logging: W. Roman 

Surface Elevation : 1316.0 ft Checked By: Date: 
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Material Description 

Si lty SAND (SM), dry, strong reactin 
with HCI, rapid dilatancy. 

sm as above, dry, strong reaction 
with HCI, whitish. Larger clods can 
be broken by hand to smaller pieces, 
but smaller pieces cannot be 
crushed completely with fingers. 

Sandy SILT with Gravel (ml), dry, 
strong reaction to HCI. Clods can be 
broken by hand, but smaller pieces 
cannot be crushed completely. 

Bottom of excavation at 15.3 feet. 
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Depth: 15.3 ft 

Station: 270+05 

Offset from CL: 

Depth to Groundwater: N/A 
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Remarks 

Bucket sample from 0' to 2'. 

Harder excavation at 3', per operator. 
Smoother, whiter sidewalls from 3' to 5'. 

Bucket sample from 4' to 8.5'. 

Bucket sample from 8' to 9.5'. 

Excavation becomes progressively 
harder, less material in buckets from 
14' to 15.3'. 
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June 30, 2014 
AMEC Job No. 17-2013-4059 

URS Corporation 
7720 North 16th Street 
Su ite 100 
Phoenix, Arizona 85020 

Attn: Todd Ringsmuth, PE 

RE: Seismic Refraction and ReMi Evaluation 
McMicken Dam Outlet Channel 
McMicken Dam Rehabilitation Project 
Maricopa County, Arizona 

a me 

In response to your request, AMEC Environment & Infrastructure, Inc. (AMEC) presents herein 
a report of the performance of a seismic refraction and refraction microtremor (ReMi) evaluation 
of the site of the referenced project. The purpose of the investigation was to assist with the 
characterization of the geotechnical profile beneath the site, primarily for excavation conditions. 
It is understood that this seismic survey supplements field investigations to be completed by 
others. 

1.0 PROJECT DESCRIPTION 

Details of the project were provided to us by Ms. Anne Frances Ackerman, PE with Gannett 
Fleming, Inc. (GF) under the direction of Todd Ringsmuth, PE with URS Corporation (URS) . 
The seismic refract ion surveys are part of a comprehensive site investigation being performed 
by GF for URS. Six seismic line locations along the proposed revision to the McMicken Dam 
Outlet Channel al ignment, part of the McMicken Dam Rehabilitation Project, were determined 
by GF and are shown in the site plan at the end of this report. It is understood that excavation 
depths may reach up to about 20 feet. The intent of the seismic refraction surveys is to provide 
additional information about the subsurface conditions to depths of at least 30 feet, including 
soil profile and conditions, to assist with estimation of excavatability at the site. 

2.0 REFRACTION SEISMIC INVESTIGATION 

Six 240-foot long refraction seismic surveys were completed on May 15th, 2014 at locations 
determined by GF along the proposed outlet channel realignment by Michael L. Rucker, PE and 
Joseph Zalesski, EIT, both of AMEC. A Geometries Geode 24-channel signal enhancement 
seismograph with a 24-geophone array was used for the data collection . A sledgehammer 
energy source was used to collect compression wave (p-wave) data for seismic refraction 
analysis. Jumping at the geophone array center was performed to generate surface wave 
energy for refraction microtremor (ReMi) analysis for a one-dimensional vertical surface wave 
(s-wave) profile at each seismic line to supplement the p-wave data. The results of the 

AMEC Environment & Infrastructure, Inc . 
4600 East Washington Street, Suite 600 
Phoenix, Arizona 85034-1917 
Tel (602) 733-6000 
Fax (602) 733-6100 www.amec.com 



• 

• 

• 

Seismic Refraction and ReMi Evaluation 
a me 

refraction seismic surveys are presented in Appendix A at the end of this report, along with a 
brief description of the seismic refraction equipment and procedures used. 

Due to the nature of the geophysical techniques utilized, all depths , locations and velocities 
presented on the interpretations attached are approximate. The maximum practical depth of 
investigation for these seismic lines is about 60 to 80 feet below ground surface. However, 
actual depths of investigation vary according to the subsurface profile under each line. 
Compression wave (p-wave) depth of investigation interpretations are included in the 
interpretations, are typically about 40 to 55 feet, and range from about 38 to 70 feet. Surface 
wave (s-wave) depths of investigation are typically deeper than p-wave depths of investigation. 
ReMi s-wave depths of investigation are also included in the interpretations, and range from 
about 45 feet to greater than 100 feet. 

Velocity reversals, where softer, lower-velocity materials could underlie moderate- to higher
velocity materials, would not be detected using the p-wave seismic refraction technique. 
Significant, relatively large-scale velocity reversals might be detected in the vertical s-wave 
profile obtained from the refraction microtremor technique. Interpreted subsurface material p
wave velocities from the seismic lines are average values obtained over distances of 10 to 20 
feet. Discrete zones of material could have slower or faster velocities, and therefore, be 
weaker or stronger than indicated by the average velocities interpreted from the seismic data. 
ReMi results are derived using data from at least 12 geophones, and interpreted ReMi profiles 
are a vertical (one-dimensional) weighted average of the s-wave profile underlying those 
geophones . 

Where p-wave results are not ava ilable to relevant depths, due to shallow depth of 
investigation , the presence of velocity reversals, or very low subsurface velocities similar to 
velocities of sound in air, s-wave results with deeper depth of investigation can be used to 
estimate corresponding deeper p-wave velocities. Given a typical soil Poisson's ratio of 0.33, a 
p-wave velocity can be estimated by doubling the corresponding s-wave velocity. Also, in 
subsurface profiles where the s-wave velocity is considerably less than one-half of the 
corresponding p-wave velocity, relatively thin horizontal-oriented cementation or the presence 
of a velocity reversal may be indicated . 

3.0 RESULTS OF SEISMIC INVESTIGATION 

The six seismic lines were located to complement borehole data to characterize anticipated 
excavation conditions in cemented soils within the proposed channel excavation prism. In 
general, a layer of low velocity material is indicated to be present along the seismic lines to typical 
depths of about 2 to 1 0 feet. This material horizon has a range of compression wave (p-wave) 
velocities less than about 1,500 feet per second (f/s). Such material velocities are consistent with 
surficial soils. 

Beneath the low velocity surface layer, interpreted subsurface cemented alluvium geometries are 
variable laterally as well as vertically. At Lines 1, 2 and 3 in the eastern portion of the Outlet 
Channel, material p-wave velocities increase to between about 3,000 to 6,300 f/s underlying the 
surficial soil horizon. Interpreted s-wave velocities , where relevant in an environment of laterally 

McMicken Dam Outlet Channel 
McMicken Dam Rehabilitation Project 
Maricopa County, Arizona June 30, 2014 Page 2 
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variable cemented alluvium profiles, increase to about 1 ,600 to 3,200 f/s. At Lines 4, 5 and 6 in 
the western portion of the of the Outlet Channel, material p-wave velocities increase to between 
about 1,800 to 3,600 f/s underlying the surficial soil horizon. Interpreted p-wave velocities are 
variable laterally across each seismic line, as well as between the different seismic lines. 
Interpreted s-wave velocities, where relevant in an environment of laterally variable cemented 
alluvium profiles, increase to about 900 to 1 ,300 f/s. These material velocities are consistent with 
cemented alluvium equivalent to 'caliche' or conglomerate for excavation assessment. 

Velocity reversal zones, where lower velocity (less cemented to uncemented) materials underlie 
higher velocity (more cemented) materials, are commonly interpreted in the ReMi results 
beginning at interpreted depths of about 10 to 20 feet in the seismic lines. Velocity reversal zones 
are also occasionally interpreted in other portions of the subsurface profile. Interpreted s-wave 
velocities in these zones typically range from about 800 to 1,1 00 f/s in the upper 20 to 30 feet of 
the subsurface, and are higher at greater depths. P-wave velocities are not interpreted in these 
zones; anticipated p-wave velocities in these zones may be about twice the s-wave velocity, with a 
typical range of about 1,600 to 2,200 f/s . Higher velocity p-wave horizons underlying velocity 
reversal zones may have interpreted depths that are greater than the actual depths; the seismic 
refraction method does not account for the presence of velocity reversal zones. 

Interpreted p-wave and s-wave velocities increase at depths below the anticipated excavation 
limits. At Seismic Lines 1 through 4 in the eastern portion of the Outlet Channel, p-wave velocities 
greater than 7,000 f/s, and in some isolated locations over 8,000 f/s. Some interpreted s-wave 
velocities increase to 3,000 to 4,100 f/s at interpreted depths of about 16 to 20 feet at Line 3 . 
Seismic velocities at depth are not as high in Seismic Lines 5 and 6 in the western portion of the 
Outlet Channel. Deeper p-wave velocities are in a range of 3,600 to 5,100 f/s at these lines, and 
s-wave velocities are in a range of 1 ,400 to 2,000 f/s. 

4.0 DISCUSSION 

This report presents results that are specific to the locations evaluated . Seismic p-wave and s
wave interpretations and profiles are presented in Appendix A. SPT blow counts from 
corresponding boring logs provided by GF are also included on the interpretation profiles. The 
types of materials encountered and the variability of those materials provide insight to what can be 
expected in adjacent areas, but correlation to other subsurface exploration (such as drilling) or 
additional seismic lines should be utilized if more specific information at other locations is needed. 

As indicated by the refraction seismic information and approximate excavation capabilities of 
various heavy equipment presented in Table 1, mass excavation of the site can be effectively 
accomplished using appropriate equipment as listed for the geologic materials. Using the criteria 
of Stacy and Noble (1975) and local experience summarized in Figure 1 (Rucker and Fergason, 
2006, 2009), it is anticipated that mass excavation and trench excavation using backhoes could 
proceed without significant difficulty in materials with p-wave velocities less than about 3,000 f/s. 
As indicated in Table 1 and Figure 1, conglomerate and bedrock zones may need sufficiently 
heavy equipment. It is estimated that ripping with newer D8R or D8T bulldozers may become 
marginal at p-wave velocities of about 5,500 f/s (caliche) to 6,200 f/s (conglomerate) and become 
unrippable at p-wave velocities of about 7,700 f/s (caliche) to 8,200 f/s (conglomerate). The larger 

McMicken Dam Outlet Channel 
McMicken Dam Rehabilitation Project 
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D9R or D9T may encounter marginal ripping conditions at p-wave velocities of about 6,300 f/s 
(caliche) to 7,700 f/s (conglomerate), and refusal at p-wave velocities of about 8,600 f/s to 9,300 
f/s. 

Erodability is related to excavatability. Table 2 presents means to estimate the Erodability Index 
(NRCS, 2001) from seismic velocity. Given the interpreted presence of less competent zones or 
horizons within the anticipated excavation profile, zones of more erodible material may be present 
within the rehabilitated Outlet Channel prism. 

Another parameter that may be estimated from seismic velocity is material unit weight. Figure 2 
presents estimated unit weight as a function of seismic velocity; bulk volumes of excavated 
materials (assuming the physical gel trend) may be estimated in this manner. 

Although very approximate, correlations between seismic velocity and Standard Penetration 
Test (SPT) blow counts provides another means to better understand excavation conditions 
across the Outlet Channel alignment. Stage Ill or higher cementation , as described in Rucker 
and Fergason (2006), is consistent with refusal SPT blow counts and typical p-wave velocities 
greater than about 3,000 f/s. However, inherent SPT variability in the presence of gravels, and 
the very small volume of material sampled by SPT compared to the very large material volume 
sampled by seismic lines, severely limits the reliability of correlations between these methods. 
In spite of these constraints , SPT blow counts at depth in several of the borings (TH-503, TH-
511 , TH-21 and TH-514) do indicate underlying less competent soils consistent with the 
presence of seismic velocity reversals . 

McMicken Dam Outlet Channel 
McMicken Dam Rehabilitation Project 
Maricopa County, Arizona June 30, 2014 Page 4 
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Should you have any questions concerning this report , we would appreciate the opportunity to 
review and clarify. 

Respectfully submitted, 

AMEC Environment & Infrastructure, Inc. Reviewed by: 

Expires 3/31/1J..Dt7 

Michael L. Rucker, PE Mark Hartig, PE 
Senior Geotechnical Engineer Geotechnical Operations Manager 

c: Addressee (2) 

G:\Geotechnical\201 3 Projects\17·2013-4059 Seismic Refraction and ReMi Evaluatlon\17·2013·4059 McMicl<en Dam Outlet Channel seismic.doc 
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TABLE 1 
Approximate Excavatability of Materials 

Using Various Ripping & Trenching Equipment 

Material & Range of Marginal Typical Bulldozer 
Rippability by Seismic Velocity Used as Ripper 

(Cat, 1984; 1993; 2012) (Cat, 1984; 1993; 2012) 

"Caliche" 
4,000- 6,000 fps D7G, 200 HP 
5,500-7,700 fps D8Rff, 305-310 H P 
6,300- 8,600 fps D8L, 335 HP 
6,300- 8,600 fps D9Rff, 405-410 HP 
6,300- 8, 700 fps D9N, 370 HP 
7,200- 10,300 fps D9L, 460 HP 
7,200-10,300 fps D10T, 580 HP 
7,200-10,300 fps D10N, 520 HP 
7,400-10,600 fps 010, 700 HP 
7,500 - 11 ,000 fps D11T, 850 HP 
7,600- 11 ,000 fps D11N, 770 HP 
Conglomerate 
4,600-5,700 fps D7G, 200 HP 
6,200 - 8,200 fps D8Rff, 305-310 H P 
7,600-9,300 fps D8L, 335 HP 
7,700-9,300 fps D9Rff, 405-410 H P 
7,600-9,300 fps D9N, 370 HP 
8,400-10,600 fps D9L, 460 HP 
8,500- 10,600 fps D10T, 580 HP 
8,400- 10,600 fps D10N, 520 HP 
9,000- 11 ,000 fps 010, 700 HP 
9,300- 11 ,500 fps D11T, 850 HP 
9,300- 11 ,500 fps D11N, 770 HP 
Granite 
4,300- 4,800 fps D7G, 200 HP 
5,800- 8,000 fps D8Rff, 305-310 H P 
6,800- 8,000 fps D8L, 335 HP 
6,800- 8,000 fps D9Rrr, 405-410 H P 
6,800- 8,000 fps D9N, 370 HP 
7,300-8,400 fps D9L, 460 HP 
7,300- 8,400 fps D10N, 520 HP 
7,300-8,500 fps D10T, 580 HP 
7,800-9,000 fps 010, 700 HP 
8,100- 9,600 fps D11T, 850 HP 
8,100- 9,500 fps D11N, 770 HP 

a me 

Equivalent Backhoe 
(Kirsten, 1982; 1988) 

235 
-

245 
-
-

RH40 
-
-

-
-

235 
-

245 
-
-

RH40 
-

-
-

235 
-

245 
-
-

RH40 
-
-

-

Note: Bulldozer and backhoe power are presented by Kirsten (1982, 1988) as a measure of 
equivalent performance for excavation . The Caterpillar D6D bulldozer and 225 backhoe and 
D4E!D5B bulldozer and 215 backhoe are considered equivalent. Seismic velocities below marginal 
indicate that the material is rippable. Seismic velocities above marginal indicate that the material is 
non-rippable. All velocities are approximate and represent a typical range . See the Caterpillar 
Performance Handbook (Caterpillar, 1984, 1993, 2012 or current edition) for details on use of this 
information. Different model configurations include variations in weight and horsepower . 
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TABLE 2 
Approximate Erodability & Excavatability of Materials 

Limestone & Cemented Soils (caliche) 

Seismic Velocity Trackhoe I Dozer Erodability I 
fls (mls) Type& Power Excavatability Index 

(Rucker and (Cat, 1984, 1993) (Kirsten 1982, 1986; 
Fergason 2006) NRCS, 2001) 

s-wave < 750 f/s 
(230 m/s) Hand spade < 0.01 

p-wave < 1,500 f/s 
(460 m/s) 

s-wave 750-1 ,500 
(230 -460) Hand pick & spade 0.01-0.099 

p-wave 1 ,500 - 3,000 
(460- 910) 

s-wave 1 ,500 - -1 ,800 Cat 325BL 168 hp 
(460- 550) 125 KW 0.1-0.99 

p-wave 3,000 - -3,500 Cat 060 136 hp 
(910- 1 ,070) 101 KW 

s-wave -1 ,800- 2,000 Cat 330BL 222 hp 
(550- 610) 165 KW 1.0-9.99 

p-wave -3,500- 4,000 Cat07G 200 hp 
(1 ,070- 1 ,220) 149 KW 

s-wave -2,100 - 3,000 Cat 345BL 321 hp 
(640- 910) 239KW 10-99 

p-wave -4,200 - 5,900 Cat D8L 335 hp 
(1 ,280- 1 ,800) 249KW 

s-wave 3,000 - 3,600 Cat 375 428 hp 
(910 - 1,100) 319KW 100-999 

p-wave 5,900-7,200 Cat09L 460 hp 
(1 ,800- 2,200) 342KW 

a me 

Erosion Threshold 
Stream Power, KWim2 

(Annandale, 1995) 

Very erodable 

Very erodable- 0.2 

0.2-1 .0 

1.0-5.0 

5.0-30 

30-200 

Table Notes: Bulldozer and backhoe power ranges are presented by Kirsten (1982, 1988) as a measure 
of equivalent performance for excavation . All velocities are approximate and represent a typical range. S
wave velocities are assumed to be about half of p-wave velocities consistent with a Poisson's ratio of 
0.33. Seismic velocity ranges for backhoes and trackhoes in cemented soils with typical p-wave velocity 
less than 6,000 f/s (1 ,830 m/s) are from Rucker and Fergason (2006). See the Caterpillar Performance 
Handbook (Caterpillar, 1984, 1993 or current edition) for details on use of seismic information for 
rippability. Different model configurations include variations in weight and horsepower . 
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FIGURE 1 

Typical Excavatability Performance in Cemented Soils for 
Various Equipment Completing Test Pits in Salt River Valley Area 

Bulldozer rippability criteria in 'caliche,' 
considered here to be cemented soils, 
is from Caterpillar Performance Handbook 
various editions (1984, 1993, 2000) 
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Seismic p-wave Velocity, ft/sec 

Note: From Rucker and Fergason, (2006; 2009) . This chart documents typical backhoe and trackhoe 
excavation performance at lower seism ic p-wave velocities than are presented in the Caterpillar 
Rippabil ity Charts (CAT 1981 , 1993, 2000) . These correlations were developed in cemented 
materials as a function of subsurface material p-wave seismic velocity and equipment horsepower 
using data from test pits with overlapping seismic lines in the Salt River Valley, Arizona area. 
Although there are anticipated to be differences between cemented soils and highly weathered to 
decomposed granites, this chart shows a general trend of increasing p-wave velocities indicating 
more power required for excavation . 
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Seismic Refraction and ReMi Eva luation 
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FIGURE 2 
Estimation of Unit Weight from Interpreted Seismic Velocity 

(Rucker, 2008) 
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McMicken Dam Outlet Channel 
McMicken Dam Rehabil itation Project 
Maricopa County, Arizona 
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June 30, 2014 
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REFRACTION SEISMIC EQUIPMENT AND PROCEDURES 

Refraction seismic surveys are performed in general conformance with the guidelines presented in ASTM 
05777-95 Standard Guide for Using the Seismic Refraction Method for Subsurface Investigation for refraction 
surveys using compression waves (p-waves). ASTM 05777 does not address shear wave (s-wave) surveys; 
standard practice is followed for refraction surveys using s-waves. In some investigations, such as seeking 
and tracing earth fissures or other significant discontinuities (Rucker and Keaton , 1998), non-standard 
procedures and analyses, such as signal amplitude analysis, are used as part of the investigation process. 

Seismic Equipment- Refraction seismic surveys are performed using a Geometries Smartseis SE-12 or SE-
24 or equivalent signal enhancement seismograph. These instruments have the capability to simultaneously 
record 12 or 24 channels of geophone data and produce hard copies of that data. The Smartseis also has the 
capability of digitally storing geophone data. Signal enhancement capabil ity permits the use of a 
sledgehammer as the seismic energy source. A timing sensor is attached to the hammer, and for p-waves, a 
metal plate is set securely on the ground surface and struck. Generating horizontally polarized s-waves 
typically involves setting the plate against the end of a wooden plank or railroad tie oriented perpendicular to 
the axis of the geophone array and striking with a horizontal motion of the sledgehammer. A truck is usually 
driven onto the plank or tie to effectively couple the plank or tie to the ground . 

Because of the signal enhancement capability, signals from several or many strikes can be added together to 
increase the total signal available relative to noise to obtain the seismic record. Although explosives can also 
be used asap-wave seismic energy source, a sledgehammer does not require licenses or permits, or involve 
special limitations, regulations and liabilities. Explosive energy sources may be needed for long geophone 
arrays. Geophone cables with 12 geophone takeouts at 1 0-foot, 25-foot or 20-meter spacings are presently 
used. Vertical geophones are used to obtain p-wave data and horizontal geophones are used to obtain s
wave data. The seismograph system is extremely portable . In areas where vehicular access is not possible, 
the equipment can be mobilized by various means, including backpacking , packhorse, hel icopter and canoe . 

Field Procedures- The field operations are directed by our experienced engineer or geologist, who operates 
the equipment, prepares the records and examines the data in the field . Refraction seismic lines are generally 
laid out using the standard spacings on the geophone cables . A maximum depth of investigation of about 75 
to 100 feet may be possible using a 300-foot array. For shorter lines with improved near-surface resolution , 
1 0-foot spacings between geophones with a 120-foot array have a maximum depth of investigation of about 30 
to 40 feet, and with a 240-foot array have a maximum depth of investigation of about 60 to 80 feet. Other 
geophone spacings can also be used. To improve the resolution of near-surface interfaces, energy source 
positions generally are set at 12.5 feet from the ends of a 25-foot spacing geophone array or at 5 feet from the 
ends of a 1 0-foot geophone spacing array. Several shots locations are utilized along the length of an array. 
When three shots are obtained, there is a foreshot and a backshot at the array ends and a midshot at the 
array center. The midshot is usually placed midway between the two centermost geophones. When five shots 
are obtained, the additional shotpoints are located midway between the foreshot-midshot and the midshot
backshot. For 240-foot 24-channel arrays, shotpoints are arrayed at 30-foot intervals along the array. These 
multiple shot points permit interpretation of near-surface interfaces at various locations along the array as well 
as near the endpoints for variable subsurface profi les, and permits more refined overall interpretations of 
shallow and mid-depth subsurface velocities and interfaces. In cases when both enhanced depth of 
investigation and improved shallow resolution are needed, multiple geophone arrays are completed end to end 
and combined into longer composite geophone arrays with greater depths of investigation. Additional energy 
shotpoints are then , at a minimum, performed at the midpoint and far endpoint of each adjacent geophone 
array to provide seismic energy travel path coverage over the extended array. 

Surface wave data is also typically collected for each seismic line setup and interpreted for vertical shear wave 
profiles using the Refraction Microtremor method. This procedure is described separately. To facilitate the 
collection of low frequency surface wave data , 4.5 Hz geophones are typically used for surface seismic work . 



• 

• 

• 

REFRACTION SEISMIC EQUIPMENT AND PROCEDURES (Cont.) 

P-wave data are recorded for general exploration work. S-wave data are also recorded when dynamic 
subsurface material properties are desired. An s-wave arrival is verified by obtained two sets of horizontal 
data that are 180 degrees out of phase. The phase reversal is obtained by either reversing the horizontal 
geophone orientation or reversing the hammer impact direction. Hard copy printouts of all field data are made 
and inspected as the information is collected . Field notes, including line number and orientation , topographic 
variations and other notes as appropriate are made on the hard copy printout. Locations and other notes are 
made on site maps and in notebooks as appropriate. Initial first arrival picks are made in the field and array 
endpoint arrival times are checked for immediate data adequacy verification as part of the quality control 
process. 

Interpretation - Although preliminary or quality control initial refraction seismic data interpretations may 
sometimes be performed in the field , full interpretations are completed in the office. At the present time, two 
interpretation methods are being used; the intercept time method (ITM) and an optimization software routine 
based on finite difference optimization software. ITM breaks an interpretation into several distinct layers. It is 
simple, can be performed with a calculator, and can provide excellent interpretations of near surface layer 
depths and velocities. Optimization provides a continuously variable velocity interpretation through a discrete 
grid. Interpretations using optimization also indicate zones where interpretation has occurred , thus providing 
quality control on the depths to which the interpretation can be rel ied upon. However, the discrete grid used 
by optimization results in a low resolution near surface interpretation. The combination of both ITM and, when 
appropriate, optimization methods provides two separate interpretations with complimentary strengths and 
cross-checking capability. These interpretation methods are applied as appropriate to a particular project. 

Refraction seismic data interpretation using the intercept time method is detailed by Mooney (1973). A 
personal computer spreadsheet is used to perform the necessary calcu lations to obtain depths and layer 
velocities, and print out time-distance plots and depth interpretations. This method is used for interpretations 
of up to three layers. It is considered that more than three layers cannot be effectively interpreted using twelve 
geophone data points. Interpretations are then completed manually to produce a final interpreted geologic 
profile and layer depths. 

Refraction seismic data interpretation using optimization is performed using the Seis0pt20 (presently Version 
4.0) software package by Optim, L.L.C., 1999-2007, of Reno, Nevada. Energy source and geophone receiver 
locations and elevations, and first arrival times are entered into the software package, and first arrival travel 
times are optimized through a process of repeated (typically 10,000 to 100,000) iterations. Multiple seismic 
lines combined end to end into a longer composite line can be effectively interpreted using this software. 
Model grid dimensions and element sizes are selected, with larger grids containing smaller elements providing 
greater potential resolution. However, very large grids containing small elements may become unstable, and 
several runs may need to be made to obtain stable , robust interpretations. Once a robust interpretation has 
been obtained , the resulting seismic velocity profile is printed out with varying colors indicating the interpreted 
velocities. 

References: 

Mooney, H.M ., 1973, Engineering Seismology Using Refraction Methods, Bison Instruments, Inc., 
Minneapolis, Minnesota. 

Rucker, M.L. and Keaton , J.R., 1998, Tracing an Earth Fissure Using Seismic-Refraction Methods with 
Physical Verification , in Land Subsidence Case Studies and Current Research : Proceedings of the Dr. Joseph 
F. Poland Symposium on Land Subsidence, Edited by Borchers, J.W. , Special Publication No.8, Association 
of Engineering Geologists, Star Publishing Company, Belmont, California, p. 207-216 . 
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REFRACTION MICROTREMOR (ReMi) SHEAR WAVE EQUIPMENT AND PROCEDURES 

Refraction microtemor or ReMi surveys are performed in general accordance with the method described 
by Louie (2001) to develop vertical one-dimensional shear wave (s-wave) velocity profiles. The same 
equipment used for ReMi is also used for refraction seismic. When appropriate, both p-wave and s-wave 
data can be collected with the same physical seismic line setup. 

ReMi Seismic Equipment- ReMi surveys are performed using a Geometries SE-12 or SE-24 Smartseis 
signal enhancement seismograph or equivalent. These instruments have the capability to digitally record 
and store up to 12 or 24 channels of geophone data in SEG2 format. Up to 16,384 samples can be 
acquired for each geophone channel at sample intervals as long as 0.25, 0.5, 1 and 2 milliseconds. 
Sampling events to collect ReMi field data may typically last 6, 12 or 24 seconds. Geophone cables with 
12 geophone takeouts at 1 0-foot, 25-foot or 20-meter spacings are presently used. Vertical geophones 
with resonant frequencies of 28 Hz and 4.5 Hz are used to obtain surface wave data for s-wave vertical 
profile analysis. High frequency geophones are used for shorter arrays with shallower depths of 
investigation, and low frequency geophones are used for longer arrays with greater depths of 
investigation. Broad band ambient site noise may be used as a surface wave energy source. Controlled 
surface wave energy sources include jogging alongside shorter geophone arrays and driving a field 
vehicle alongside longer geophone arrays. The seismograph system is extremely portable. In areas 
where vehicular access is not possible, the equipment can be mobilized by various means, including 
backpacking, packhorse, helicopter and canoe. 

ReMi Field Procedures - The field operations are directed by our experienced engineer or geologist, 
who operates the equipment, prepares the records and examines the data in the field . ReMi seismic lines 
are generally laid out using the standard spacings on the geophone cables . A depth of investigation of 
about 100 meters or more may be possible using a 240 meter array. For shorter lines with improved 
near-surface resolution, 1 0-foot array spacings between geophones have a shallower depth of 
investigation. Other geophone spacings can also be used . 

Data collection consists of the system sampling the ambient or generated surface waves (a sampling 
event) at the geophone array for several to many seconds. Typical sampling times and intervals for a 
sampling event may be 6 seconds at 0.5 milliseconds, 12 seconds at 1 millisecond and 24 seconds at 2 
milliseconds for array lengths of 60 feet, 120 to 240 feet, and 600 feet to 240 meters, respectively. 
Several sampling events are collected at each ReMi setup. For shorter arrays where ReMi with surface 
wave energy generated by jumping is conducted in concert with seismic refraction data collection, four 
sampling events may typically be recorded. For longer arrays where urban ambient noise or a field 
vehicle generates the surface wave energy, six to ten sampling events may be recorded. Field notes, 
including line number and orientation , topographic variations and other notes as appropriate are made on 
hard copy of traces. Locations and other notes are made on site maps and in notebooks as appropriate. 
Sample data files may be transferred by 3.5-inch floppy to the laptop computer and preliminary 
interpretations made for immediate data adequacy verification as part of the quality control process. 

Interpretation - Although preliminary or quality control initial ReMi seismic data interpretations may 
sometimes be performed in the field , full interpretations are completed in the office. Data files, typically 
about 1, 160kb each in size, are transferred from the seismograph to the laptop computer using 3.5-inch 
floppy disks. Interpretation is performed using the SeisOpt ReMi Version 3.0 (2004) software package by 
Optim, L.L.C., of Reno, Nevada. The software consists of two modules. The ReMiVsSpect module is 
used to convert the SEG2 files into a spectral energy shear wave frequency versus shear wave velocity 
presentation for a ReMi seismic setup. The interpreter then selects a dispersion curve consisting of the 
lower bound of the spectral energy shear wave velocity versus frequency trend, and that dispersion curve 
is saved to disk. Tracing the lower bound (slowest) of the shear wave velocity at each frequency selects 
the ambient energy propagating parallel to the geophone array, since energy propagating incident to the 
array will appear to have a faster propagating velocity. The second module, ReMiDisper, is then invoked. 
The interpreter models a dispersion curve with multiple layers and s-wave velocities to match the selected 
dispersion curve from the field data. An interpreted vertical s-wave profile is obtained through this 
process. It must be understood that this type of interpretation may not result in a unique solution . 

Louie, J.L. , 2001, Faster, Better: Shear-wave velocity to 100 meters depth from refraction microtremor 
arrays, Bulletin of the Seismological Society of America, Vol. 91 , 347-364. 
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• 
Seismic Refraction Interpretation 
Time-Distance Plots 

• • 
Line 6 AMEC Job No. 17-2013-4059 
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Refraction Microtremor S-wave Interpretation Line 1A 

geophones 1-12 
AMEC Job No. 17-2013-4059 
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Refraction Microtremor S-wave Interpretation Line 18 

geophones 12-23 
AMEC Job No. 17-2013-4059 
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Refraction Microtremor S-wave Interpretation Line2A 

geophones 1-12 
AMEC Job No. 17-2013-4059 
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Refraction Microtremor S-wave Interpretation Line 28 

geophones 12-23 
AMEC Job No. 17-2013-4059 
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Refraction Microtremor S-wave Interpretation Line 3A 

geophones 12-23 
AMEC Job No. 17-2013-4059 
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Refraction Microtremor S-wave Interpretation Line 38 

geophones 12-23 
AMEC Job No. 17-2013-4059 
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Refraction Microtremor S-wave Interpretation Line4A 

geophones 1-12 
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Refraction Microtremor S-wave Interpretation Line SA 
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Refraction Microtremor S-wave Interpretation Line 58 
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APPENDIX C 

SOILS LABORATORY RESULTS 

• 

• 
~ Gannett Fleming 



• 
PROJECT: 

LOCATION: 

MATERIAL: 

SAMPLE SOURCE: 

Location & Depth 

TH-501, S-1 
TH-502, S-1 

TH-505, S-3 
TH-506, S-3 
TH-507, S-2 
TH-508, S-1 
TH-511, S-2 

TH-513, S-1 
TH-514, S-1 
TH-516, S-2 

ARf 
MSHTOR11 

McMiken Dam Rehabilitation Project 

Surprise Az 

Soil 

SEE BELOW 

• 

MECHANICAL SIEVE ANALYSIS (ASTM D6913) 

GROUP SYMBOL, USCS (ASTM D-2487) 

JOB NO: 17-2013-4059 
WORK ORDER NO: 4 

DATE ASSIGNED: 5/13/14 

Silt or ~-· ·- -· .... -- COBBLES 
Clay 

PI I #200 I #140 3" 6" Lab# 

PERCENT PASSING BY WEIGHT 

SP-SM NV NP 9.7 12 14 18 24 34 48 51 63 68 77 82 100 100 100 100 100 100 100 83 
GP-GM NV NP 9.7 11 12 14 16 20 25 26 35 38 48 57 74 74 100 100 100 100 100 84 

CH 58 31 57 65 71 77 83 91 98 98 100 100 100 100 100 100 100 100 100 100 100 87 
SM 44 16 37 42 47 52 59 67 79 81 91 95 99 100 100 100 100 100 100 100 100 89 
SM 32 8 22 26 31 38 50 64 78 81 90 94 97 98 100 100 100 100 100 100 100 90 
CL 30 15 62 69 75 81 85 88 91 92 94 95 96 97 100 100 100 100 100 100 100 91 
sc 44 20 25 30 35 40 47 56 69 72 89 95 100 100 100 100 100 100 100 100 100 95 
CL 27 8 60 67 73 80 86 92 97 98 100 100 100 100 100 100 100 100 100 100 100 97 
SM NV NP 18 21 25 30 36 44 58 62 80 86 92 95 100 100 100 100 100 100 100 98 
CL 35 12 51 - -~- '-52_ ___§_1 65 69 74 75 80 82 88 92 100 100 100 100 100 100 100 100 

REVIEWED BY 4:~,-.,'tl.W-' ----------
\ 



• PROJECT: 

LOCATION: 

SAMPLE SOURCE: 

1000 

• McMiken Dam Rehabilitation Project 

Surprise Az 

JOB NO: 

WORK ORDER NO: 

SEE BELOW DATE ASSIGNED: 

MECHANICAL SIEVE ANALYSIS 
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• 
PROJECT: 

LOCATION: 

MATERIAL: 

SAMPLE SOURCE: 

I Location & Depth 

TH-517, S-2 

TH-518, S-2 

TH-519, S-1 

TH-520, S-3 

TH-521 , S-2 

TH-521 , S-3 

TH-523, S-3 

TP-601, 3.5'-5.0' 

TP-602, 0.0'-5.0' 

TP-603 , 3.0'-5 .0' 
--

AI& 
AASHTO R18 

McMiken Dam Rehabilitation Project 

Surprise Az 

Soil 

SEE BELOW 

Silt or 

Clay Fine 

• 

MECHANICAL SIEVE ANALYSIS (ASTM 06913) 

GROUP SYMBOL, USGS (ASTM D-2487) 

SAND 

I Medium I Coarse 

JOB NO: 17-201 3-4059 

WORK ORDER NO: 4 

DATE ASSIGNED: 5/13/14 

GRAVEL 
COBBLES 

Fine I Coarse 

I uses I LL I PI #200 #14o I #1oo I #6o I #4o I #2o I #1o I #8 I #4 1/4" 1318" 1112· 1 3/4" 1 1" 111/4"11 1/2"1 2" I 3" 6" Lab #I 

PERCENT PASSING BY WEIGHT 

SP-SM NV NP 7.9 9 11 15 20 29 45 48 65 71 80 83 92 92 100 100 100 100 100 101 

sc 31 12 23 27 30 35 42 52 64 67 77 82 89 91 100 100 100 100 100 100 100 102 

CL 29 13 55 63 72 81 87 92 95 96 98 99 99 100 100 100 100 100 100 100 100 103 

sc 32 12 22 27 33 45 57 66 77 80 90 93 97 100 100 100 100 100 100 100 100 104 

CL 40 20 64 69 73 77 81 86 91 93 97 98 99 99 100 100 100 100 100 100 100 105 

SM NV NP 12 15 17 22 28 37 51 54 67 74 84 92 97 100 100 100 100 100 100 106 

sc 39 19 14 17 20 26 34 43 56 59 73 79 88 92 100 100 100 100 100 100 100 108 
SP-SC 39 17 8.0 10 12 15 21 31 45 48 59 62 69 73 80 84 87 87 91 93 100 109 

SM NV NP 39 48 55 63 68 73 80 81 86 89 94 96 98 99 100 100 100 100 100 110 
CL 38 17 70 77 81 86 90 94 98 98 99 99 100 100 100 100 100 100 100 100 100 111 

REVIEWED BY -'tt'--"'-'"i\r-~ ----------



• PROJECT: 

LOCATION: 

SAMPLE SOURCE: 

1000 

McMiken Dam Rehabilitation Project 

Surprise Az 

SEE BELOW 

------ -
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• JOB NO: 

WORK ORDER NO: 

DATE ASSIGNED: 

MECHANICAL SIEVE ANALYSIS 
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• 
PROJECT: 

LOCATION: 

MATERIAL: 

SAMPLE SOURCE: 

Location & Depth 

TP-603 7.0'-9.0' 

TP-604, 0.0'-2.0' 

AIW 
MSHTOR1t 

McMiken Dam Rehabilitation Project 

Surprise Az 

Soil 

SEE BELOW 

Silt or 

Clay Fine 

• 

MECHANICAL SIEVE ANALYSIS (ASTM D6913) 

GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium I Coarse 

• a me 
JOB NO: 17-2013-4059 

WORK ORDER NO: 4 

DATE ASSIGNED: 5/13/14 

GRAVEL 
COBBLES 

Fine I Coarse 

I uses I LL I PI #200 #14o I #1 oo I #6o I #4o I #2o I #1 o I #a I #4 1/4" l3ts" l1t2" l3t4" 1 1.. 11 1t4" 11 112 .. 1 2" I 3" 6" Lab # I 

PERCENT PASSING BY WEIGHT 

REVIEWED BY __..;,~+-------------



• PROJECT: 

LOCATION: 

SAMPLE SOURCE: 

1000 

~~~~ 

McMiken Dam Rehabil itation Project 

Surprise Az 

SEE BELOW 
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I -+-TP-603 7.0'-9.0' ---TP-604, 0.0'-2.0' 

JOB NO: 
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DATE ASSIGNED: 
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• PROJECT: 
LOCATION: 
MATERIAL: 
SAMPLE SOURCE: 

LAB# 

83 
84 

86 

87 

88 

89 
90 

91 
93 
94 

95 

96 

97 • 98 

99 

100 
101 

102 
103 

104 
105 

106 

108 

109 

110 
111 

112 

114 

AI& 
MStUORU 

• 

McMicken Dam Rehabilitation Project 
Surprise, Az 

Native Soil 
See Below 

a me 
JOB NO: 17-2013-4059 

WORK ORDER NO: 4 
LAB NO: See Below 
DATE ASSIGNED: 5/13/14 

MOISTURE CONTENT OF SOIL (ASTM D2216) 

BORING & DEPTH WETWT. DRYWT. MOISTURE 
(gram) (gram) CONTENT 

TH-501, S-1 270.5 268.2 0.9% 
TH-502 , S-1 210.2 209.5 0.3% 
TH-504, S-2 349.6 335.5 4.2% 
TH-505, S-3 123.1 116.1 6.0% 
TH-506, S-1 279.5 267.4 4.5% 
TH-506, S-3 309.9 296.1 4.7% 
TH-507, S-2 233.9 226.8 3.1% 
TH-508, S-1 295.9 285.3 3.7% 
TH-509, S-2 254.3 244.7 3.9% 
TH-510, S-3 435.1 426.7 2.0% 
TH-511 , S-2 209.2 195.8 6.8% 
TH-512, S-2 213.3 206.7 3.2% 
TH-513, S-1 247.1 236.1 4.7% 
TH-514, S-1 407.7 402.2 1.4% 
TH-515, S-1 400.9 369.5 8.5% 
TH-516, S-2 229.1 220.5 3.9% 
TH-517, S-2 378.6 372.7 1.6% 
TH-518, S-2 273.6 266.7 2.6% 
TH-519, S-1 256.2 240 .9 6.4% 
TH-520, S-3 291 .7 282.8 3.1% 
TH-521 , S-2 286.2 274 .1 4.4% 
TH-521 , S-3 307.8 303.3 1.5% 
TH-523, S-3 306.9 299 .0 2.6% 
TP-601 , 3.5'-5.0' 1230.7 1190.0 3.4% 
TP-602, 0.0'-5.0' 1463.1 1396.9 4.7% 
TP-603, 3.0'-5.0' 890.8 831 .5 7.1% 
TP-603, 7.0'-9.0' 1243.7 1198.3 3.8% 
TP-604, 0.0'-2.0' 1325.3 1297.5 2.1% 

REVIEWED BY __ tl::........:;·l~---------
·~ 
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PROJECT: 

LOCATION: 

MATERIAL: 

SAMPLE SOURCE: 

McMiken Dam Rehabilitation Project 

Surprise Az 

Soil 

SEE BELOW 

Silt or 

Clay Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium I Coarse 

JOB NO: 17-201 3-4059 

WORK ORDER NO: 4 

DATE ASSIGNED: 5/13/14 

GRAVEL 
COBBLES 

Fine I Coarse 

Location & Depth I uses I LL I PI #200 #1ool #so I #4o I #3o I #16 I #1o I #8 I #4 1t4"T 3/8"l1t2"1 3/4" I 1" 11 1/4"11 112 .. I 2" I 3" 6" Lab #I 

PERCENT PASSING BY WEIGHT 

TH-504, S-2 sc 40 16 39 53 64 69 73 83 87 89 95 96 98 100 100 100 100 100 100 100 100 86 

TH-506, S-1 sc 40 15 32 45 54 59 63 74 82 85 95 96 99 100 100 100 100 100 100 100 100 88 

TH-509,S-2 sc 48 22 36 48 58 62 67 76 82 85 94 97 99 99 100 100 100 100 100 100 100 93 

TH-510, S-3 SM 27 3 19 26 34 39 43 53 62 65 79 83 93 96 100 100 100 100 100 100 100 ~ 
TH-512, S-2 CL 36 12 59 72 82 86 90 95 97 98 100 100 100 100 100 100 100 100 100 100 100 ~ 
TH-515, S-1 sc 44 26 34 48 66 72 77 84 87 88 91 93 95 97 100 100 100 100 100 100 100 ~ 

r--
L____ 

A. 
AASUTO R18 

REVIEWED BY 
~~~----------------------



• PROJECT: 

LOCATION: 

SAMPLE SOURCE: 

McMiken Dam Rehabilitation Project 

Surprise Az. 

SEE BELOW 

• JOB NO: 

WORK ORDER NO: 

DATE ASSIGNED: 

17-2013-4059 

4 

5/13/14 

• 
MECHANICAL SIEVE ANALYSIS 

100% 

90% 

80% 

70% 

60% 
C) 
c 

50% 'iii 
1/) 
10 c.. -40% 
c 
Cl) 
(.) ... 
Cl) 
c.. 

30% 

ttill_~ ~~ 
[il l ~ 

N_ 
l\ 

~ 
I I I I I 1-+--1--l H +H f---1 H-+--+---1------- ~ 

P* 

miDIPillll I I 
~I ll1 

~ 
20% 

10% 

0% 
1000 100 10 Grain Size (mm) 1 0.1 0.01 

-+-TH-504, S-2 -a-TH-506, S-1 -. TH-509,S-2 

~TH-510, S-3 ~TH-512, S-2 -----TH-515, S-1 

A. 
M SIITOftl l 
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APPENDIXD 

HISTORIC GEOTECHNICAL DATA 

• 

• 
~ Gannett Fleming 
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I ~ 
H Verficol Pile 

All jJiles /08P4Z 

Pier »>I fcont J 

r~-~ 
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8 
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15 
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Ill 
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N48.04JO'W 
1

1
1 17

_ crt. Rdwy. 

II 18 
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i !?. 19 

13 
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5 /a. 852+-
Bt:AR0.5t.EY FLOOO CHANNEL BR/06[ 
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Elevation fop of pile /)17. 17 

11 
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I~ 
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1/.J)l.l.l m 1/JJJ.l.l 
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~u 
J)Jlb? 
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41J8 I J.fl'J J/J.7/ 5ofe bearinq-lO!ls {j.f. 71 ~ -MM 
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[ ~ fvmished 
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-
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;---
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PAY 0/JANTITIE5 
Item Descr iption 

39-1 fUrnish tt drive steel H p;les 
39-2 Cu!t?f/ .steel H p;!es 
b-"9:3 !Jp(ic~ steel H p tles 

Pier~3 
20 8 21 .s 22 J 

/JJ 7.J6 I~ 1/))17~ ~ 
/JJl.M 

~~ 1 0./d!Jd It 4.2.2}0 (J.J.fdd 
-~~15 l ..f/J(} ~ 6/J.fl() ~* JJ.IJ() ~ I JJ"" 0\~ r---

[ ~~~ JJ.IJIJ ~...; 

"'' 
IJOU/ 

;--- ~ll 1/J()J()J ~~1 /]tJJ./3 
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Each IZ 9 

F-l.::.b§;;~~ , .=~ , :~:~;4 1 
0956) 

H!IMMER 04TA : 
Type 
Make 
Weight of Ram 
5 /!oke 
Area of PislorJ 
Effective Cylindel Pre.5.5ure 

For sin;le oclinr; hammer 
p ; ZWH 

.5 r- ().I 
For double aclinr; hammer 
p = (Wr-qp}ZH 

5 r 0/ 
P • 5ale load in pounds 
W = We41!f of hammer in )?Ovnds 
H = Lenq/1! of stroke m leef 

5tn!J/I! Actmg 
Vulcan No. I 
5,000 LbJ. 
3.0 feet 

5 : Averaqe penetration last 5 blows in inches 
a " Area of pis /on 1!1 square inche.5 
p =M ean el lective ;:;ressvre in p ovnd s per 

square inch in workln9 cy l inder 

Cufoff ·~ 
hp ()/ ,1JIIe 
5plice alter dni-117_5' 

5plice in leads 

6round splice 
Jhop .fp. 

Ttpofpile 

PJLE LE6END 

CUTOFF LE6END 
'I __,.,;z=--s"'j Culo// lo slockp;le 
1 10 Bi Cutof f used in p i/e inc/;cafed 

( Cufoff pile 1 /0 used ir7 pile "'8) 

P!l;it; as per p!ot7.5 IOBP4Z !0350 L/17. Ff 
A /1119 fumisl?ed 1035.0 do. 
Cu!olf 41 13 do 
Reused cvfo/f 29. /J do 
A lti19 Ieft on hand (.5cmp) 12.60 do 
Pilif/9 111 place 1022.40 do 
Numbe1 of splices 9 Each 
hlm;~)J co!Tlf'lef6' lnvenlo,y of pl!it7!1 Jell OtT hon d a/1 
of which shell/ be l?ovled lo Encanto Yt:lrd, Phoenix 
(or s lotage. 

G~T;~- ··:--· ... 
~-------

"' mil , , 1 1 1 1 1 1 1 1 1 I I I I I I I I I I I I I: .. :.~ ~~A ~~ :~'}MO~~~ 
4 1

L ' 
•~~tiDO& IHOINIC" 

-~0~ fl 1§4-A (/956} 
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f't!OENU · f'RCSCOTT IIJrr 
Mortcopa C{)()n/y 

. :; -St~naoriS.Sedion 

···~ f~ :ii~~:, iifl.ii;J 
·:·\ 

y1 

> 

-+- - r 

'\ 'l 

7:(:,-max.imum - C . toe or Po~ts 
~ 

PL AN 
(Deck. Joint at Abut.'] IL....-----1 

7:6 :__c !v ... _f}_IJ~;! ____ _ 
ll ~es@1· 6 '~ : __ 

. posts 7 :5 .. c. ro c oost.s !r 
7 ·. o!E __ _ 

1
§t -- lit' - 11 -'P.aces@1" 7iif' · 5f!f:.1.J !l.. , Face af'c( 

1!'-t ...-R~r-A I I I 
~:;;::;;+~~~~~ ~==tr='ii"'=ii=='llr'1' t. i' 

lr~ PJtvE[ 1~ 1 NH z ~~~~~ PkE~ ~~ ! 

J I • I l. ' . 
., 1.[ tLJ I If I 

.... _, L"'> 

cvr6 Topof curb_; J. _ 
I I --

> I ""~ 
1--------i 

'-A Al _A 

" -v- 'r---
PART ELEVATION Of RAILING 

Scale]-., :o · 
0 

A-~·J.l :r;-f"..r0'6 " 
_y--..5/eevt!' 

5 

- ~Jr. ~ .~75/l ., 

.tz:Sfi.. - '"'. 
250" 

fl 

.:.Jj_::. iR 
END PLATE. ~£[.1VL 

Sco/1 -J:(o 
4 f nr.· ----;:-;;;-. -:-----,--::---. 

~ 
' For ~tee/ ro i l u~e TeAOCO 

R.ust ·Proof Compo<K>d H 
or approved ttqual. · 

END PLATE DETAIL -5TtEL RAIL 
5cale : .3"•/'o· 

~:-:::: 
- ~ ~ 

r.=N=O=T=E=-=====--a ~] 

INCREA5E ;5TARRED 0 
"\ 

OIMEN,ON5 4i" WHEN ~ ~ 
z :IOi.- ~IDEWALK HANDRAIL 
J:'J CALLED FOR oN PLAN5 

~1'/YIIpo_inl No. I-D 
" ONLY 

.sE.CTION A-A 

jf)ho!e 

3~ I Thisend or :J/eeve 2 -Ttx:" VIe las 
1'-:-r-t-7.~"-' anchored in rat! each .side t.;:y.>er Roil 

, .· g . ·jr 
~ ~ #~ BoluslorS 
: iflo e ends fbr 
1 li)h'I1Tf m ro/13) 

..t. 

•
:>ee~·® 
,Ph~~ :1kel boll 
wi lh ribbed shoulder 
Hex nul(> ~~~; t ase1\e:. 

Block out lop or post 
ror upper roi l 

I 

1 

I 
I 
I 
I 

Jk j/ ... t6'6olwmtt~ _,tee/3~ 
LiNer Roll f[j{f w/thht1 nultuoY!tr. 

i ~ art hole3 In rot/ t111d 
• _ · Jrxftrlof in Lctip. Nuleh:J/1 . - T be :!Yiug but not light. 
: · ~.J i'lx~xA~dJL 1 1 Burr threads. 
! "-frnif one L on end {XJ-'13 
: f nltrihetliote poMs as shown 

~ 1 End po~ls oJ shollfJ (, noted. 

DETAlU) IAT POSt~ BAL1J5TER 
s· . 

-· <I.§ ~ 

/ 

tHJ<ffll' oo-Y 5Nx?l tJol~ 
MK ktKI ~ l?tll. 

5ECTIQN B -13 

LI5T OF MATERIAL:3 
Na.Rr!q'cl. Descriolion 

l 

z· 1-h. l end RmekJ 
Upper R at! Sl~eve- G n nd ::,moofh /not part 

whrc/l 5ltd~5 1n upper rot!. 
a&! 
5K· IZ9 

e Abe End FtJnei:!J I 

Lawl'!r Rat! 

.i 

M"t:hif'J4. 

;fR 
!J..:..J.<.J@ end-5 or dJ 

li'!? 

A'"' ,c~i" =>tl'!p bolt 

O•/ier W~d- -
I . 

' J" 3 I ~,-.. 
wlfh llu nvfcwos~r !J)ALTeRNATr: PQj [ P05T BALU5TER 
ff 5qvon: holes in t?Jtl ond 
IJ."• r slof m cltp (. Nvf ~hoi/ Nofe: Weld srom fo bt 
bl'! Ylv<J bul nol f tghf placed on ouf> idt of bridge . 
Burr li>r~ods 

.Zi"x z:. i"x O·ZJ:L 

..SEC TIQN 8·5 - 5Tf.EL RAIL 
5cale : 3 '1·0 

tWTt: ~ IJJf ;fi.()MINUM HAND!r.4/L 
~e o~ck Odt~t!J sll~ti'.. 

o/4 lor posl llo/~ JjJI/CIIIJ! 

and ol/!l'r ddatb . 

c4 IJnlemled'oJe RJnels · 
.Sfuf f'OIT ONLY~ .. .. 

r~f=i"1( 
ljj 

~ f b .il. 
. r 

LOWER RAIL :2J..£M · 7 
VCCCIS MIL ~<!' bo/usferJ 

. .STEEL HANPRAIL .SECTIONS 
~/~: 3'•1'0' 

NOTE :- For .slet'!l handrail 

~§6tldof.., 

. 5 frvdurol ~kd ~hall conform fo A 5. 1' M 
5p<!'cifico fion A· 7 & · 18.000 p~. i. 

All welding ~hall c onform ftj American Weldmg 5ociely 
5ptrciflcohon~ for Wt!ldl'!d H~qhrttOJ ~ Railway 8ndcje5 

Painf I! polllfing ~hall conform fD 5fondord 5pecificafl0f1s 
Entire ..5urface ~hall be painf~d. 
5hop - 1 coof pcinl "JA or "JB. 
Fteld · 1" coof pcinf "'3 
. Zfli coo f po1r1f "10 

4 End Plr:rfes 
ExDOn3ion <.birds 

' . 

NOTE :- For. olumtnvm handrail NOTE:· For eilher handrail 
All h<tndrrliii'IIQ'Ihriol lo ~ IT>aNI'octlrer.J · 
~/'tlndon/ a.trn/IIIJm _oll(}f/:GJS ·T6, (Reynolds Roll!f'IIJ *" becomp~~'.Y aj:Jemblerf 
MdlllsCo. orol~) unfu> olherwi:,e noted. ;, fleltf( fX+'I.s .shalf~~~ lo/fne 
~I Properlie.s : tqn~de(!.!Jiumhrx/vtrlicalfy bdbrt 

Clen_J.Offen (min.) . 6)'. in z• . . 'SiJiphur.~ll<l(:jrovl #f'"e pourwd. 
Tst•!Jtle :5/re'?!]lh(minJ.· J2,000p.~t.guort/l'llecd · : Typi- of ht:Jndrail, ed~r 
Ylflti~~ngfh(mln)2~00()p.s._t . <]4JOr'OflltJe</. afumrn<{m or :.feel, ~he/f. be· tnof 
~I leY reports lo be fiJrni!Jhed on ~~~ cdlled for on P/on-3 or in 
orller '?!!.. maiiU/1Jciuf'f!r. Con~frvct10n 5pecial Pravi51on:> 
Hcndra". ~II b. pcmfl:d only wht!rt' shown I 
m ~ton A·A. "·~ 
~ j _ _ j I 

'. 

\. 
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Appendix C 
Channel Profile 

~ 
Arizona Dept. ofTrons~ 

Bridge Gro\lp 
Supplemental Poge to Bridge lnspedion Report 
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WICKENBURG- PHOENIX HWY. <US 60l 
DEER VALLEY ROAD TO BEARDSL EY ROAD 
MAR ICOPA COUNTY 

St~. / 865 +63. 75 
Be9ln Br rdge 

• 1 • , £ 8 . , 1 ~ P Ie r 2 ·'\ . 

I ·i I . I I • . • . • . I X Q) Q) I 't) !I' I 

----

r- ~ Br Q. Abut . 2 
I l . I 

J' 
7" 

/ 

/":. vr· ' , Abu;~·~ : t'· ; £ :, P 'J ~r 1 \ c ' , I : / .;- l Pier J 
: I-,- . ! I . I • ; ; ~ 41 +-- I I ;•·.: • / I . 

·; - ' J'· I ! I · ... ,. . ·. ,. ! ' . ! _ _,_. _ -~ . ' . o e _ c ---! - · .. ->'·---· ' --

1 

· I '~· ' . .. ' I U') ~ 'U +- C I ·. I • I 
..- fc.0' ~ \ . ' · ·! l ' 1 i ::2 ° :J 10 1 1 .J ; • • i · 

....... _1 __ .. ___ --+'- -- .r ~ · , ·.---r ··. "t- ~ . ·: :- ~ -; , , - 1 -~ -oa · ~ ~ ~ , · ~ r .. , /- .,. _ .. 7 44' - l 0' 

~· .. d. 
>-. 

, ,1- I 
''\ .~J .. '· 

;>-. . ' . .. , '::.. .i: ___ . 
0 1J '· 

I a: ' ~ 

(l) .c. / ·,., 
,., 0 ,' ' \, 

'0 ' . 
0 . '· 

'· .. ~/ 1··...__ 
·'\ A-

.·· \ 

' 
/ 

.. 

App~~ch 
S I <5b ,____/ • • 

Beoln Bridge 
Sta. 865+63. 75 
El. 1341.~ 

2' - 0 ' 

0 

Co 

: i; . \ ;_ \ I 
~ I : •' \ · i• •' \ -• ·:- !-

\ ' : I ' I I • ' . 

I l ' o ; ·r • \ ! , 1 ! , . ) IEB lcorist; .i: t t· i 
• • \ ~ ' : I : . t I • • I 
7- · -t- · 4· - - , . L . ,.. t -: -· .~, . .J _ _ , _ -·r -- o -·- ·-t---i-
' ~ ! I ' . I I : I! I I \. -
i I ; : I 1 ! j' : i I -1 

I • ! . I I . , I ! I v 

I I \ ' ;-..:1, ! II i v 

I I i : ~ : II :~ \ 
i ; 0 . \ 1: . ~ 
j I ' I' • I 

! i' 
! ! l 

I ., I . ., 1.~ 
I .. 

'' I ·'• :-: ; ~~: : I ' 
~--, 

I 

0 

v 
N 

;n 

~ ~ ~ 
.G 

/ 

LOCATION PLAN 

~{ 'N 
· 0 

( t : ~ \ I I I ' . l l /. i : i ; 

! : A ! ' i ; ' 1 • 
-f ·( Ff\ ! 

/ ~ .. 
'J 

' ~ I "' _, . t •,: 
<'#-: 

.' . l . ·. ~ -- ! I 
1"; 

' :.' 

New 4 - Span C. I. P. ReInforced Concr ete ContInuous S I ab Br I doe 
Contour Interval = I' -0' 

24 ' - 9' 

\. Brg. Abut. 1 
Sta. 865+65. 7 
El. 1341.76 

Sc" I e1 1 • = 1 0 ' - o· 

35' -o· 

li. P i er I 
s·t.,. 865+90. so 
El. 1341.58 

123 ' - 6' 

35 ' - 0 ' 

\. Pier 3 
St.,, 866+60.50 
E I. 134 I. 02 

<i. Pier 2 
Stt~. 866+25.5 
El. 1341.31 

F 

24 ' - 9' 

<i. BrQ. Abut. 2 
Sta. 866+85.25 
El. 1340.80 

B£ijM 
' l i 

; ' 

2 ' -o· 

End Bridge 
Sta. 866+8 7. 25 
El. 1340.78 

i 1 t • - 5' 
EB Cons1-r . ~ ~ 24' 0' • I 

! 8 ' - 0' ·-------f---
1'- 5',11 - --~-- ! 12 '- 0' 

I 

_6'-0'·1· 12' - 0' 
Shl dr. L I 

[\ 
i 

' 

I 

I 

I 

I 

; 
I 
' I 
I 

I 

I 

f • 
' . 
I ' . ' 
I • 

.. . _ 0• o : r:·~ 

..J ( .. , , 

Drilled ,......: _; 
Sh<5fts___.-/ - --
< Typ.) 

. 

I 

I I 0.02lo1 
I I 

' 
' 

I I 

I I 
' I 
' 
! 
I 

I 

I 
' I 
I 

I 

' "' -" -"'../ J.r.. h " 

r - · .......... -~ ; . 

• I , ... - r~·) 

r.· ... - 'I 

TYPICAL SEC TION AT PIER 
Sc<5 I e: I' = 5 ' - 0' 

1 2' -o· 
Shld I 

11 I 
' I 

--H-i--

. I • 

; 
• I ' 
' ~ ( _ ..... 

(', · .. ~-' 

SHEET LIST 
TITLE 
GENERAL PLAN 
GENERAL NOTES AND QUANTITIES 
FOUNDATION DATA SHEETS 
FOUNDATION LAYOUT 

32' ADOT S t<l. 
F- Shape 
Concrete 
8<5rr1er"" 

SHEEf NO. 
1 
2 
3 - 8 
9 

0~2298 cf~ ·}¥ 
W::.t.= T3'31-:-l;p/ 

1 i-~ • • •- • •- • • • •: ORILLED SHAFT & COLU~N DETAILS 
ABUTMENT PLAN & ELEVATION 
ABUTMENT & WINGWALL DETAILS 
PIER PLAN & ELEVATION 

10 
11 

J 
I 

E I. 1287, 00 i 
1: 
I ' 
' ~ 
I ' 

t~ 
I : 

~- ~-· _12~6. 00 1 ~ 

:I 
.'i 
: I 

Et. 1266.00 ~ j 

ELE VA TION 
Sc<5 I e: 1' = I 0 ' - 0' 

: I 
·' 
1':. ~ 

: I 
~- _1_2..§.§:. 00_ ~ j 

E I. 

.. ' 
'I ' . ' ' 
'- J : • : ~ .. 
! I : 

1287.00 : i : 
·r· 

(St.,tlons, etev~ttons, end dimens ions ere met~sured olono EB Constr. \.) 

- 0.2000% 

0 
0 

0 
0 
+ 
I') 

o.DU'l 
co (7) 

,N 
IOV 
+- l"l 
Vl -

uJ. > a..w 

0 
0 

0 
0 
+ 
r-
o.D.n 
co -
.N 

<Ov ......... 
Vl -

>J..: a.. w 

~ u vv •w 

PROFILE GRADE 
N. T. S. 

12 
13 

PIER DETAI LS 0 
0 

14 

ci DECK PLAN 15 

DECK DETAI LS 0 
+ 

16 

r-0 SCREED EL EVATIONS I 7 
cov 

,L{I 
'01') ....,..., 
Vl-

AAIZOO Da'ARTI.OT Of TRAHSPORTA TICH 
JiTl]W)Al TRNCSI'IJITAlMJI OIVIS1111 

I I ~ I ··~ I BRIXI111<lP !b* Cllti!D a.IAI!II-11/!l'J ST A. 865+ 
McMICKEN DAM OUTLET CHL BR £8 

GENERAL PLAN 
us 60 

"""" 
022- 2(56) 
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1· 
~ 
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~ 

" ~ 
' 
' •· 
~ 

t1 
..) . 
~~~ 
' ., ... ,. 

~ ... n., 
~ ~ 
"'" "" . ': 
.. ;j 

~. ~ .. 
w 
' 
:~~ 
e" 

Si'r. 
Excav. 

C.. Y. 

Abutment I 45 
Pier I 15 
Pier 2 15 
Pier 3 IS 
Abutmen-t 2 60 
Supers t ructure -

iLJ 

APPROXI~ATE QUANTITIES 
st~. !Cia~s 'S' Concrete 

Backf I I 1 fc ' "' 3500 fc ' =4500 
C.Y. C.Y. C.Y. 

Relnf.l30" Drilled 
Steel Sh(lft5 
I bs. Ln. Ft. 

170 - 47 I 5615 I 144 
- 7 

7 
---- -- -+-+-·~;~;-+- --: ;~-~ 

- 7 
-

130 - -· -!r--- ~- ~~~§-f---} ;~ -----
- - 316 I 77815 · -

Toi'el 4-- !..!?_Q__~~-l--2_1 ___ 1 434 jii177Q 
As-Built Total 

753 --l 

BrldQe B<~rrler 
Approach Slc:~b 
Thrle Becm 

247ft 
1345 f~ 

3 ea. 

Chamf er al I exposed corners 
as shown unless noted oi'herwlse. 
This dei'all and note are apo l !cable 
t o a l I drawings per ta l nlnQ to 
t his bridge 

CHAf.AFER QUAl.l 
N. T. S. 

GENERAL NOTES 

L~~~]~~~r ~Cf)l). l ~T~~ 
I 9 j..u. I 022-2<5G.U. t.~~ 

I 060 t.IA 136 1 

Construction Specifications - Arizona Department of 
Transpor-tation Standar d Spec i fications f or Road and 
Bridge Construction, Ed i tion of 2000. 

Design Specif i cations - AASHTO St'endard Speclf lca11ons 
f or HI<;Jhway Brldoes. 16th Edl i' lon 1996 ond the 1997 
throuoh 1999 Interim Speclflcotlona. 

Dead Load - Dead Load Includes el lowance of 25 pounds 
per squere foot for fu t ure weerlng surface. 

Load!nQ Cl ass - HS20- 44 and/or Ali'erna t e ~II ltary Loadln<J. 

Seism i c Perfor~nce Coteoory A <Ace = 0.030 Q) 

Inventory ~nd oper~tln9 r atlnos for HS20- 44 are In 
acoord~nce with AASHTO ~~nual for Condition 
Evaluation of Bridges, Edition of 1994 and the 1995, 
1996 and 1998 Interims In accordance with load 
factor method. 

Invent ory Rating HS - 28.5 
Oporat ln~ RetlnQ HS - 47.6 

AI I concrete shal I be Closs ' S' un less noted ot herw ise . 

Reinforcing steel sha l I conform to ASTM Specification 
A615. AI I relnforclnQ shall be furnished as 
Gr·ade 60. 

AI I bends and hooks shal I meat the reQui r ements of AAS HT O 
Article 8.23. All bend dimensions for relnf orclnQ 
stool shall be out - to- out of bars. All p l acemen1· 
d imensions for relnforclno steel shal I be to center of 
bars un I ess noted otherw! se. 

AI I relnforclnQ steel shot I hove 2 Inch cleor cover 
unles s noted o t herwis e. 

St resses: 
Superst r ucture e xcept barriers f ' c = 4500 psf 

<Deck fc = I BOO ps r l 
Abutment's and Wlnowal Is f' c = 4500 psi 
Columns f' c = 3500 psi 
Or I I I ed Shaf t s f' c = 3500 psi 
Bar rrers f ' c = 4000 psi 
Grode 60 lonQitudlnal deck rei nf. f:3 = 24000 psi 
AI I other Grado 60 fs = 24000 psi 

Barr i er s sh~l I be constructed after spans heve taken dead 
l oad deflections. Barriers shal I not best l p formed. 

Dimensions s ha l I not be scaled from drawlnos. 

Standards 
Structures section 1992 Stond~rd Drawings: 
B- 19. 30. 8- 19. 40 

Brldoe Groups SO Drewlngs: SO 1. 0 ! , SO !.03, SO 2. 0 1 

OCl!ll' ... _ r-~- 81~ ARIZOICA OO'ARTliNT C1' TIWISPORUT!a. = ~ _ ! ~ . . :~ llfrniDJAl TR.IJMlHATI(II DMSUJI 
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1. Genert!ll so l I i.!nd rock !where encount ered) s tr~to descr ip t ions ~nd lnd l c~ted boundaries ore 
based on engineering Interpretation of av.,llable subsurface lnformetion by the oeotechnlcel 
enQineer and mey no t r eflect ac t ual variation In subsurf.,ce conditions between bor l nos and 
samples. The location of cont ac t s bet~een s t rata shown on the logs are genera l ly 
opprox lmete, and chenges between materia l types may be groduel rather than abrupt. 
Classlficetlon of sol I materials rs in gener"l accordance with ASTN 0 2488 - 93 and Is based 

To Phoeni x 

on field observation unless accompanied by mechanical onelysls presented In the GeotechniC-'1 Report. 

2. The observed weter levels ilnd/or mois t ure conditions Indicated on the boring logs are t!IS 
recorded at the time of exp loration. These woter levels ond/or moisture conditions may vary 
consider~bly, with time, according to the _prevail i~g cl lm~te , re lnfal i or other fect ors "nd are 
otherwise dependent upon t he duretlon of and methods used ·in the explorat ion pro~ram. 

3. Sound En9lneerlng Judgment was exercised in preporlng the subsurface Information presented 
on these sheets. This lnformet ion was prepered "nd is Intended for design and estlmot e purposes. 
Its presentation on the plans or elsewhere Is for the purpose of providing Intended users with 
access to the same lnformotlon as the Stet e and It s desloners. This subsurface Information 
InterpreTation Is pr esent ed In good fa i th and Is not intended -'8 o subst itute f or personal 
Invest igati on. In dependent In t erpr etat ions or judgement of t he contract or. 
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SECTION A- A SECTION C-C 
Sea I e: I ' = I ' - o· 

DRI LLE D SHAFT NOTES 
I. Construction of Or! 1 led Shaft Foundations 
shal I be In accordance with the Special 
ProvIsIons and as noted be I ow. 

2. See the Special Provisions for datal Is on 

Sea I e: l' = I' - 0' 

dr J I I I ng In cav r no and groundwater cond It r ons. 1 f 
steel coslngs are used, t he caslnQs must be 
removed. The geotechnical report by Speedle and 
Associates Indicates that loose sands were 
encountered during test drl I I lng that may cave 
during construction of the drll led shafts . 

3. Standard hooks may be oriented Inward, outward 
or at Intermediate angles. Note that If casino Is 
used, orient i ng the hooks outword ~Y Interfere 
with removal of the casino. 

4. Only those construction joints and vertical 
reinforcing bor splIces shown on the plans 
wl I I be perm i tted unless approved by the Engineer. 

5. AI lowable axial load for 36' dla. drl I led 
shaft s Is 310 kips a t the abutments and 460 kips 
at t he pIers. 

6. The plan elevations given for the bottoms of 
the dr I I I ed shafts are I nd I cat r ve of depths where 
satisfactory bearing m~erlol may be encountered, 
based on the geotechnical report. See the Special 
Provisions for requirements for determinat ion of 
the actua l bottom elevations. 

7. Yz' • sp iral relnforclnt;~ s teel shal I be cold 
drawn wire conforming wi t h AASHTO ~32 ( ASTM A82J 
Fy = GO ksl. Use 48 bar or wire diame t ers minimum 
lap for splIce with 135• end hooks around 
vertical bars. 

B. Anchorage 9.f sp i ral reinforcement shol I be 
provided by lh extra turns of sp iral oar or wire 
at each end of a spiral unit. 

t.'. 

ct. P ier ~~ -I 0 - •a Bars 

2' -o· 

SECTION B- 8 
Sea 1 e: t ' = I' - o· 

9. Each dr l I led shaft constructed under slurry 
cond I t Ions sha I I have 4 - 2 Y2 • 4> schedu I e 80 
r l old PVC pipes equ~l l y spaced within the spiral. 
See Special Provisions for o t her requirements. 

10. Conformation Shaft s hal I be Abu t ment 2. 
Shaft • 14. 

II. High voltage power I lnes are present at t his 
sIte. Dr I I I I no wl I I be restrIcted by these power 
li nes. 

SHAFT/COLUMN ELEVATIONS 
Shaft/ 
Column Elev. A El ev. B El ev. C 
Number 

I - 1334. 84 1287.00 
2 - 1334.45 1287. 00 
3 - 1334. 07 1287.00 
4 1338.45 1318.00 1266. 00 
5 1338.06 1318.00 1266. 00 
6 1337 . 66 1318.00 1266.00 
7 1338. 16 1316.00 1266. 00 
8 1337.79 1318.00 1266. 00 
9 1337. 41 1318.00 1266. 00 
10 1337. 89 13 18 . 00 12 66. 00 
II 1337.50 1318. 00 1266. 00 
12 1337. 12 13 18. 00 1266. 00 
13 - 1333.87 1287.00 
14 - 1333.49 1287.00 
15 - 1333. ll 1287.00 

E lev. B 

+
'1-! 

r 
A 

El ev. C 

Ele~.l I 

Exist ing r-
Ground --.. t 

B 
l 
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" 6' P r tch ---...._ 

L,_ ___ _J 
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!l 6' PItch 

3' -0' ma x. 4
- 4' min. 

y2 ·~ Sp l rol 
•6' Pitch 

4' min. 
3' - 0' max.L 

y ...:. l t-.....=='"1 1 E I ev. C 

DETAIL B 

c 
E 
::J 

Scel e: 1' =2' -o· Scale: 1'=2' - 0' 

DRILLED SHAFT & COLUMN DETAILS 
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ABUTMENT ELEVATION 

(Abut. 2 shown, Abut. 1 opposite hand) 
Sea I e: 1 • = 3 ' - oo 

Abut. I 
Abut. 2 

!iQ.IE..;_ 

El. A 
1334.59 
1333.62 

m 
El. B El . C El . 0 

1334.20 1333. 82 1341.23 
1333.24 1332.86 1340. 27 

Elevatrons given are at the~ of Br<;J. Aout. 

E I. E 
1333. 73 
1332. 77 

t ~ 

~ 

;:... 

I 
Gao compos I te j 6• 
Drain • I I ·~ 

4" - oo 

'- Brg. 
Abut. 

TYPICAL SECTION 
Scola: ¥~' = I ' -0' 

• 5 Bar 

"5 x 2 ' -6' 11 1· - o·~ 

s- •s • 1' - 0' -U-.ift 

4' -0° 

6' 

2' · 8 ' 

St irrups l'·tu·· . "" 
::;:: .' ~ - - ' 
-: u, 

"' 
6 - •s Bors 111 1'-0' 3'. 8' 

a- •1 Bors --

I
,J 

7 E. Q-. """'5:;-p-o-. - _ t-' £j 

El , F El. G 
!342. 17 \334 . 67 
1341.21 1333. 71 

TYPICAL SECT ION 

Seale: :Y~' = l ' - oo 

iXliCII 

~_WI~ I':.' _....... 1~. 

Bw•r drup 
CIVIL I N C 

ARIZONA OEPART\100' f1' TRAHSPORTA TIOII 
IICIERIIJll.ll TRNCSronATKIIIX'IISKII 

mii)C[ gnp 

STA. 865+ 
McMICKEN DAM OUTLET CHL BR EB 
ABUTt.IENT PLAN AND ELEVA liON 

022- 2156) ~ OF f <,/ 
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~i . 
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"'· 1!~ 
-6 

:0 "a 
0 

~-
~ ... 
o ..J 
..J·· ...... 

~I IIli I 
~ 

• \i 
'i, 

~ 

EB Con s t r . t. 

!"""" r--

~ .- - ~ - - : i r s -·1 
, •• • l. 7 1 / I r · '- Bro. 

Abut. 

-- · · · -· -I· --· -· -· · · · · ·- -· · · -· · · · ·- · · · -· · · · · -· -· · · · · · · ~ · · · · · · · i -- · · · · · · · - ·- · · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · r · · · · · · - · 

A 

PLAN OF TOP STEEL 
Scdle: I' = 3' - o• 

( EB

1 

ConsTc. <. 
8 - •7 - •s 

I 

PL AN OF BOT TOM STEEL 
Scole: I ' = 3 ' - 0' 

3 Eq. 

1 
/ - EB Constr . £. 

Spdces IT 1' - 6')_' - • 16 Spo. • 1' -o· = 16 ' -o· {' 1' - 6') · - tp· 16 Spa. o 1' -o· :._! _~·~--- _ !.f.;G..f!.'-f~-Jrk~- ~~ ___ Spa~~ 

-... ;·~-~ L-H--. H--+H· -Hi-- ~.t.:: ~-- --1-- -H-- +H--l t·-Lr L_r l~" 

L__ 

·~·~ 
-------

-~ 
\ 8 _--- .7 

PLAN OF STIRRUP SPACI~ 
Sc a l e: I ' = 3' -o• 

EB Const r. L 

{ 

i \ 
I \ 
I 

' 
..i - --- ·--

I 

..<::; 

EL EVATION 
Scale: I' = 3' · 0' 

\ 
\ 
_\ 

8 " 7 

I 

\_ 5 - •5 

I 
I 

T~ 
3' -o· ~ Dri l led 
Shaft C Typ. l 

' 

' 

'--

~ 
t 4' -o· 

- -- .. . , -- .. . -- . . - - -- - -

W [ ~GW~LL DET AI L 
Scal e: 1' = 3'· 0' 

Yz • 8 I tum I nous 
Jt. F iller <Typ. l 

2- •9 B<lr s--

10-"5 

l 
-- .- .-

I 

I 

11 
,... 

I 

I 
~ 

For Bor r f er 
Re l nforcln<;J 
See St onddrd 
Orc!lwl nQ l. 01 

0 

Approoch S I C!b 
See SO 2.0 1 

I 0 - •9 

Bars t 
:..1 { 

; s , ~ T~;cups - l_j : 

WI n <Jwc!! l I El . A 
Abut. I NE 134 2. 26 ] 
Abut . 1 sw 1341. 36 ! 
Abut. 2 NE 1341. 0 4 i 

Abut. 2 sw 1340.11 . 

~ 
E l . A Gi ven to I n s i de 
Fc!l ce of Wln<Jwo J J. 

·~ Geo compos I te 
Droln 

SECT ION A- A 
Sell I e: t~ ' = 1' - 0' 

ARIZOHA l.l(P ARTILHT OF TIWCSPOOT ATIOH 
tm:l¥IW. fltiHSI'MT ~TKWI OIVISial 

I!Rix:£ aiQf 
STA. 665+ 

8 Y • P d r Up t.4oMICKEN 0At.4 OUTLET CHL BR EB 
c I v I L INc ABUTMENT & WINCWALL DETAILS 

us 60 
ur: .. T'IC* - --- ---

""'" 
022 -2156) illoFM 



• 

• 

• 

< 
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~ 
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~ 

~ 
t 

@~ . ' '"' · "' g; 
"' •~ / ",, 
' ''u 

~ 

~~ 
' ~·-n•, , 
"-· ~ 
~ 
0 

w 
.,! 
u. 

A 

L 

[\ 

fEB 
Constr. rt. 

I 

I 
I 

A 

i 
I 

I lr Barrl er 
I 

----. -- -·-- -- -- - --- -- - ~ - - - - ---- -.. ---. --- - -- - ------- ----"\- -- - - - . -.. , .. .. -~- .' 

· ~- '::.;~t ·-~-~ - ~ -- ~ ~ - -:---- -----··-- --------------------------- : --- -- ___ : ·r--------------- - - -~ 
-------·- - ---------------·--- --·- ----- - ~ ---i - - ~ -- 

· - I 

·- ·--, - -

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

I 

I 

--0- -- - : : : :j 
j 1 I 

16'-0' I 3' - 0' I 19' - 0' I 3 '- 5' --------- -+--=--- ---~~.::..________ . 

44' - 1 o· 

e.L.Mi 
Sea I e: h ' = I • - 0' 

19 ' -5' 25 ' - 5' 

1 
1

V Barri er 
I ( Typ. )· I 

I I 

EB Cons tr. \. 

~ I I I I ---------------------------------~--------~ 
' I 
I 

I ---------------------~~--------~--------------------------

\.. ~t, 

A 

J 
Pier 

1-
/ 

AS- T 

00 5/01/QT 

P!ER ELEVATION TABL E 
Pier I Pier 2 Pier 3 

El. A 1338.5 1 1338.24 1337.95 
El. B 1338. 45 1338. I 8 1337.89 
El. c 1338 . 06 1337.79 1337. 50 
El. 0 1337.68 1337. 41 I 337. 12 
E I. E I 337.61 1337.34 1337.05 

tiQI.E.:_ 
Elevat ions given ~re at the 
'i. of PIer. 

I -- I I 

El. A-., , 

0
: - El. B I I -----=-~ } \1 I . El . c I I 

I I I. E I. 0 [I. E I . I . 

i ! . ( Typ. l . 

i r 3' - 0' • Or! lied ! i m· 
i 1 Sh.:sft ( Typ. l ! i i 
. j I . . 

I 

I 
I j 

L.,;c) i I I WI 1 Lb 
1. J' -5 · , , , 16 ' -o· ' 3' -o· 19 ' -o· - --- ~ - 1 

3 ' -s· 

SECTION A- A 
( Looking Ahe~d Stat ion) 

Sea I e: Y2 • = I. - o· 

ARIZONA DEP ART~o£NT Of lFUNSPffiTl TION ..,1,.-

fffiJUI!It ~_(J!(lf __ u_n~ __ IIMSI_~_ :' -~;:;~~ 
~~~~Th:~~L:::=J0lf-------~S~T~A. 865+ yw•;lw,,J ' ~ 

t.tet.I!CKEN DAM OUTLET CHL BR E~~ \ ._..,.~} J 
_ _ PIER PLAN ~Q_ ~..1:-~~~I_ION __ ~·fE!§;:-1----=-.:....,....:....::;__..., ___ --t, ac: a U Qif 

US GO 25{;1 O£.ER VALLEY RD. TO BEAROSLEY RO. sm--
1
']--()F -u--IK Slltt.C f\.1111[ Nl 

TRACS NO. H 4573 OlC 1 T 022- 2(561 T/37 OF_IC.I 
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' ":l' 
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Ol (\ 

0 

~ -
' "' o . J 
.J -· o.u. 

I 
---- -- --- --- - -- ---- ----. .. -- ---------- ----. . ------ ----- --- --- ----.. - . --- -- - ..; - -- -- ---- -------- - -- . ----- -------- .. - --- -.- -- -.------- ---- -. .. - -- --. -- --- -- -- --- -·--- ---- -- - --- -

~ Pler~J~=tt==== 
------ ---- ---- --- --.-- -- ---- -------- -1-_-_- -:_ ~ ---- --~---::::::::~ _-_ --_ ----_ --- --- -.. ------ -:\::_:_: --__ :-__ ::. ---- --=r- --- -- ----- -. ------------ -r- --- --- ·--

1 

'- Pier -\_ 
I ; - -· - --

1 • -o· 
4 Spa. et 6' 10 Spa. e 6' 

= s· -o· 

I 

PLAN OF TOP STEEL 
Sea I e: Yz • = 1. - o· 

10 - " 10 Bilrs 

. . 
' . . . 

' ' -----.---- - - --

- --------- ----·--

PLAN OF BdTTOM STEEL 
se~le: Yz' = 1·- o· 

1 · -o· 
10 Spd. & 6' 

r 1' -o· 
10 Sp~. 111 6' 7 Spi!. 11 I' -0' 

= s· -o· = 5 ' -0' = 1' -o· 

10 - •9 Bars 

1 • -o· 
10 Spa. e 6' 

= s· - o· 
4 Spa. a 6' 

= 2 ' -o· = 2 ' -o· 
l Pier_\_ 

- , -111'~--~J-·t 11 H rr 1-l---1-i -1-1-1--·--H 1111 Ill- ~]~ ~11 Hi IIIII ·· --·- ·-·· l-1 -··-· -·-!---H1i i+ tr.·+-~:, 1 -Hr 

;;., 

•s St i rrups 

[] 

( 

r \. Pier 

;;,"!. 
tn 

10-•10 B~rs 
Equa I I y Spa. 
In Two Rows 

a I - 3-.5 Cl I' - o· 
E. F. 

I , 

PLAN OF STIRRUP SPACING 
Sea I e: Yz ' = I ' - 0' 

<.0 

' 

In Two R 

I Laj) '-..,_10-"9 

C
' Eq. Sp~~rs -- -----

-- ~ ows 

TYPICAL SECTION 
Sea I e: I ' = 1' - 0' 

~:,~~~=-~ -~ f-i 
Bw•rdrup 

CIVIL INC 

us 60 

"""' 

ARIZ® DEPARTWiT Of TRAHSPORTA n~ 
J!Tm«D.Il. TRNISP(JIUTIOI ~Y!SKII 

lfll)(j( GR!Xf 
STA. 865+ 

MeMICKEN DAM OUTLET CHL BR EB 
PIER OET AILS 
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oa-

r~ 
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6'/ 
w" ... ~ 
·t / 
0 ~ 
. ,g .o ., 
a,~-= u ,, 

· ~ 
.: S 
rn ~ 
(.J Q. 

:':' ,.. W 
a, ....... 
0" 

• ~ 

121 ' -6' ~~n~t~ of Dec~ - ----------

~ BrQ. '- Br<;). 

~ 

.u &ua.. r 

00 5/0<101 

I. -------
Concrete Borr r er Abut. I \ 1 <t. Pier I\ 

I 

I 

~ Pier 
2~ 

~ PIer 3-\ Abi.J t. 2 ~ 
Transition~ \!· 

~ ~ 

15 ' -0' 24 ' - 9' 

; I 

: I 

:1 : 

l{l 

I 

0 

00 

35 ' - o· 

A 

l 
I 

I 

I 

I 

I 

I 

A : 

J I 

I 

I 

I 

J5' - 0' I 24 '- 9' 

I 

i 
I 

I 

I 

I 

I 

~/· Approoch Slob 
/ I See SO 2. 01 

tS ' -o· EB Constr. Jt. 

I , 

A
\:!_,, - o· 

-·-·+H-· - S 46"37 ' 41' E 
: i t ' -o·-0 

-·--- - :-i~---·-· · -· - -- } 

El. PJ 
- - -·- - i ~ -· - -

i : 
E I. 0 i ; 

I 

I 

I 

I 

I : 1; 
I 

I 

; I , 

~ : : . 
: j : '( 

~ ~ ~ v 
:I: N 

I 

I 

I 

l{l 

I 

0 

N 
v 

Dlscont~7~:r ( ~ Pler - y, Bit. Jt.

1 
Long IP ty er --\ ' ~- F'll I or ITyp. • 4 a __..,.-- I 

r-----·1 \ I 

0 

0 

1-

\~ .r- •4 Cont . 

~ 7r Top of Deck 

·----

SECTION A- A 
At Piers On ly 

Sc o I e: I ' = I ' - 0' 

~1 

- -~+: -- - ·- · - - - ·- -·-·-·-·--
: j: 

I 

I 

I 

I 

I 

I 
I 

I 

I 

Trt~nsverse 

Bt~rs~ 

~Qftudlnal 
Bars 

DECK PLAN 

I 

I 

I 

I 

Sc<!! I e: Ya • == I ' - 0' 

\ '32 Inch F- Shope 
Br I d<;)e Concrete 
Barr ier, See Std. 
Drawl nQ !. 01 

! ! ' 
; I : 

; i ; E I . 0 1\_EI. P 
I 

~Concrete Borrler 
Transition 

APPROACH SLAB TABLE 
TOP OF SLAB ELEVATIONS 

Abutment I I Abutment 2 
Location Ef. P I El. 0 I El. P I El. 0 
Lt. EdQe 1342.2611342. 16 11341.0411341. 18 

Constr. tt. 134 1. a 7 I 1341. 77 I 1340. 65 I 1340. 79 
Rt. EdQe 134 1.3611341.2611340.1411340.28 

·~arm 1=·--ii;~ ~- uw - -- ei99 
JR.IIII: 111001- llllia>alllii·- - ·a,.99 

Bwer d rup 
C I VIL INC 

us 60 Jt38.09 1 256l 
IO,IT( VL~I lf1U:T\III( fiQ. 

TRACS NO. H 4573 OIC 

ARIZOO D£P.ARTt.£NT Of TRAIISPORTA TION 
DITE!ImAl lRNtSI'(J{T ATIQI am!QI 

lmXl UW' 
STA. 865+ 

Mc~CKEN DAM OUTLET CHL BR EB 
DECK PLAN 

UX: HAA 

DEER VALL EY RO. TO BEARDSLEY RO. SifT! 15 or n 

I I 022-2156) jtlf I OF LkL 



• 

' 
~ 
~ • ~~ "' ,. 

~ ~ 

~ 

1 
~ . - .. 

~~ 
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n~ 

· dl o.., 
' .. 
~·f: UJ:;: 
;.: ~ 
Ill u 
0 

~ -
~w 

~=! 
""· 

• rrn-
~~ 

1 • -s· 

Ill Type F 
Barrier------------~~ 

• 2 ' R 

-::::.Dr\ ~4 or •s = 1 ~e SO 1.01 
~ 

l!,_OYzl-0 

22' - 5' 

18' -o· 

EB Constr. 

~ 0.0211 

'\ 
I 

3 ' -o· 
I 

I 

I 
, Brl<o• ~ 

I 
. I 
I . 

i I 

w -- . -- W W W i W • i • W • a .. I a .L 1 I 

~[ 
•s • 1 · - o· 
Transverse 

~4 Additional •to Bc!'Jrs Cont. Symm. Abt. ' ~ Brfdge ___./'~ 
Matching Top Top cmd Bottom of Slab TRANSVERSE SECI ION NORt.IAL IO CONSTR. H_rt_ 
RetnforctnQ Spl tee Top •to 8c!'Jrs 5' - 4' 

SpltceBottom•IOBars3' - IO' Scc!'Jie: r~· = 1' - 0' 
Alternate Sp l Ices 

"' 
~ 
U'l 

I 

~OUII.l 

aJ S-'0</01 

68R LISI 

~~~~rk Size Bend Len<;Jth A B c 
d~ 7 Str. 25 ' -3' - - -
bb 10 ~ 54' -G' 27' - 3' I ' - 2' 25' - 7' 

bbl 10 ----.___ 43' - 9' 17' - G' I ' - 2' 24' - 1' 
bb2 10 ~ 45' - G' 27' - 3' I ' - 2' I G' - 7' 
cc 7 Str. I 7' -7' - - -

0 

c 0 

I .I : 
X.s· -·: 

I . A _J t 

1' -o· 24 ' -9 ' - -t- ·------- 35 ' - o· --v- ~&~~~trrca l 

~ Pt er 2 1- 9' - G' I 8' -3' 

"'5 Bc:~rs e 
1 • -o· c Typ. > 

7' - 3' 

Approach S I ab \ 

~ ' 

'~ 

I' - 3'-, 
cc ~ " 

"'" nf 
bb2 • 

V-tt Brg. 
I Abut. I 

- <'la • 

•s Bars 

• ' .. I 

l' - 3' I bbl & bb2 / 

t· - 3·1 r-£ I II Pier l 

\

bbl 1 I' - 3' 

I, -o· 

~~ 
~lu 

i 
I 

I 

I 

.L 

I 

·!L I -<Zj 

- tt Between 
Piers 

I' - 0' 

bb (I l' - 3' 

• 7 ~dd 1 t I ona I / 
•s Bars - 23 Spaces •_J!.:__':__j 7' - 3' 

A I t. bb I & dd • 7 Y2 • 

~Spc:~ces - 32 Spaces • 9" = 24 ' -o·, _ 
Cl 1'-0' l 
- 4' o· 
- - bb2 c l . - 3' bb2 

bars • 7 Y2 ' - -· L,--·~--.-' 

~ r 
9' . 6 ' 

bbl I!! l ' - 3' 

Lb I LONGITUDINAL SECTION ALONG CONSIR. t 

Sea I e: o/e ' " I ' - 0' 

/ - bb2 bb r- bb 1 , 
~~ ' 1 j 

I T I . 
j aa j ! 1 ! 

j I I I 

· j 1 ,.--cc 1 

\ t>bJ / \_ bb2J , I\_ MJ l 
\__ I{ Symmetrlc<'ll 

p r er 1 obout 'i. PIer 3 ~ Brc;~. 
£ Pier 2 Abut. 2 

I 

\ bbl::r-' 

-- t Brg. 
Abut. I 

SLAB STEEL PLACING DIAGRAM 
N. T. S 

8' - 3' -+------ 8 ' - 3' __ ----1 

\ bb o I' - 3' / \ bb2 1 I' - 3' 

/ \ 
/ \ 

/ I 
' . ;. ' 

~·~- 3' 

~ 
-- . I 

•s Bars 
4 Spaces 
--;-1 · -o· 
= 4' -o· 

& bb 

ARU~ OfPARTioi:NT Of TR4NSPORTATION 
IIITEJIWIJ. TIWG'alU TlCJIIX'/ISI{Ij 

IY!IJC( rJl(lf 
~~~--1.!~=:.____..::~ ---· -- - -- ST A. 865:,...+-----l 
8 y • r d r U p McMICKEN OAM OUTLET CHL BR EB . 

c I v I L I N c DECK OET AILS 
.. oc.~ 

US 60 l38.09 2561 DEER VALLEY RD. TO BEAAOSLEY RO. f-,.--,.=--=--::: 
lll;),,t\ ~llU.l\llll t<L 

TRAcs No. H 4573 otc 1 1 o2z-zcs6> lm oF l1J. 
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• ell 
""' ...... 
U'l"" ., _ 
· ~ 
· · ~ > / 

UJ 0 
0 

"' ,_ .. 
~ '" ~ :~ 
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BR lOGE SCREED EL EVATIONS t~ 2' - 6' INTERVALS 

Be~. Br r dge CL Brg. Abut 1 865+68. 25 865+ 70. 75 865+ 73. 25 865 + 75. 75 865+ 78. 25 865 +80. 75 865+83. 25 865+85. 75 865+88. 25 CL P 1 er 1 865+93. 00 
LT EOGE 1342.16 1342.15 1342.14 1342.12 1342.11 1342.09 1342.07 1342.05 1342.03 1342.0 1 1341.99 1341.97 1341.96 

CONST. Cl 1341.77 1341.16 1341.75 1341.73 1341.72 1341.70 1341.68 1341.66 1341.64 1341.62 1341.60 1341.58 1341.57 
RTEOGE 1341.26 1341.25 1341.24 1341.23 134 1. 21 1341.19 1341.18 1341.16 1341.13 1341.11 1341.09 1341.08 1341.06 

865+95. 50 865+98. 00 866+00. 50 866+03. 00 866+05. 50 866+08. 00 866+10. 50 866+ 13. 00 866+15. 50 866+1 8. 00 866+20. 50 866 +23. 00 CL PIer 2 
LT EDGE 134 1.94 1341.93 1341.92 1341.90 1341.89 1341.87 1341.85 134l.82 1341.80 1341.77 1341.75 1341.72 1341.70 

CONST. CL 1341.56 1341.54 1341.53 1341.52 1341.50 1341.48 1341.46 1341.44 1341.41 1341.39 1341.36 1341.34 1341.31 
RT EDGE 1341.05 1341.03 1341.02 1341.01 1340.99 1340.97 1340. 95 1340.93 1340.90 1340.88 1340.85 1340.83 1340.8 1 

866+28. 00 866+30. 50 866+33. 00 866+35. 50 666+38. 00 866+40. 50 866+43. 00 866+45. 50 866+48. 00 866+50. 50 866+53. 00 866+55. 50 866+58. 00 
LT EDGE 1341.68 l341.6·r 1341.65 1341.64 1341.62 1341.61 1341.59 1341.57 1341.54 1341.52 1341.49 1341.46 1341.43 

CONST. CL 1341.30 1341.28 1341.27 1341.25 1341.24 1341.22 1341.20 1341. 18 1341.15 1341.13 134 1.10 1341.07 1341.05 
RT EDGE 1340.79 1340.77 1340. 76 1340.74 1340. 73 1340.71 1340. 69 1340.67 1340.64 1340.62 1340.59 1340.56 1340.54 

CL Pier 3 866+63.00 866+65.50 866 +68.00 866+70. 50 866+7 3.00 866+75. 50 866 +78.00 866+8~50 866+63.00 CL Br~ Abut 2 End Brld~e 
LT EDGE 1341.41 1341.39 1341.37 1341.35 1341.33 1341.31 1341.29 1341.26 1341.24 1341.21 1341.19 1341.18 

CONST. CL 134 1. 02 1341.00 1340.98 1340.96 1340.94 1340.92 1340.90 1340.88 1340.85 1340.82 1340.80 1340.79 
RT EDGE 1340.51 1340.49 1340.47 1340.45 1340.4 3 1340. 41 1340.39 1340.37 1340.34 1340. 32 1340.29 1340.28 

Note: 
ll Bridge Screed El ev~t l ons ond Oedd Lodd Cdmber 
Olooram Inc lude dead lood deflections ~nd account 
for long term creep and shrinkage. 

Symm. Abt. 
t Pier 2 

0.344' 0.219' 

0.125' 0.125 ' /T.219' ~ 
/ ~063' 

o/ ~ o· 'j o· 
D v~ L Yz L r~ L 6 v~ L ' Yz L' r~ L. D 

Abut . I L PI er 2 
Pier I 

DEAD LOAD CAMBER DIAGRAM 
N. T. S. 

NOTES: 
Forms shal I be cambered for de~d l o~d deflections, 
vertica l curv~tur e. for m deflections and f~lsework 
settlement. Camber figures given ore for de~d 
I ood on I y . 

I~ jsTAn l J'P&UetNl.. ~~ ~ =~~ .t.$&11. 1 J 

1 9 1/#fll.l o22 -21sol !t43 l t61 1 oo ~ ... ()f,..~J 

I 060 MA 136 1 

~--~_J;-~IJ!"'.!!_Ji~99 ARIZONA DEPARn.IEHT Cf TIUNSPORTATrCII ..=---...--,.. 
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PROJECT W ittmann ADMP 

JOB NO. __ 6-'-----'-1--'-17--'---'--00-'--1--'-0.::.25.::__ DATE 11/22/06 
BACKHOE TYPE Hand Dug Test Pit 

2\. 
>. ...... :c 

1§ 1- 00) 

"' .B:! §c c ·a> 
.c :c a. C.(;).£!~!: 
~ $ 

a. E l"8' ~ ·o § <u ~ "' 0 _c LL t9...J (/) (/) ::;;u a.o 
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IW D 
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9 

10 
'----

GROUNDWATER LOCATION O .C Sta . 15+00 

DEPTH HOUR DATE Upper Downstream Slope 

= .Q ~ ¥ none SURFACE ELEV. 1333.7' 

c)S~ ::> .!. DATUM NAVD 88 
..:-"" 

$ ·~ g 
·- roO:: REMARKS SOIL DESCRIPTION c:_ ~ 
:J Oo 

CL SANDY CLAY, rare fine grained , subangu la r to subrounded gravel, 
some f ine to medium grained , subangular to subrounded sand , w eakly 
cemented , low to medium plasticity, dark brown 

ASTM D2292 
Nuclear Density 

at 2.0' Dry 
Density 96 pcf 

Stopped Digging at 2' 

SAMPLE TYPE 
B - Und isturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TH06-1C 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP 

J 0 B NO. __ 6-'-----'-1-'--17-'----'--00-'--1-'--0.::.25-'-- DATE 11 /22/06 
BACKHOE TYPE Hand Du Test Pit 

:g_ 

1§ 
>- -E 1- 00) 

Q) ~ ~cc · ti> 
.c :c Ci O.u;$~~ 
~ 3l 

a. E ~8' ~ ·a 5 <v ~ "' 0 -~ LL t9...J (f) w ::;;uc..o 
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~ 1 

~ 
I) 
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I) f§§ 
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) (, 6 
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10 
'----

GROUNDWATER LOCATION O.C Sta . 15+00 

DEPTH HOUR DATE Lower Downstream Slope 

~ .§ :g 'Sl- none SURFACE ELEV. 1333.2' 

~~:::> y_ DATUM NAVD 88 
..:-" 

~ -~ g 
·- "'a: REMARKS SOIL DESCRIPTION c:_ ~ 
:::JU o 

sc CLAYEY SAND, trace of f ine grained, subangular to subrounded 
gravel, considerable fine to medium grained , subangular to subrounded 
sand , weakly to moderate ly cemented, low to medium plasticity, brown 

ASTM D2292 
Nuclear Density 

at 2 .0' Dry 
Density 110 pcf 

Stopped Digging at 2' 

SAMPLE TYP E 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TH06-1T 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP 

JOB NO. --'--6-_1 _.:__1?:_-_.:__00=-1'-"0-=-2-'-5 _ DATE 11/22/06 
BACKHOE TYPE Hand Dug Test Pit 
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GROU NDWATER LOCATION O.C Sta . 100+00 

DEPTH HOUR DATE Middle Downstream Slope 

= .Q:g "Sl.. none SURFACE ELEV. 1333.7' 
NAVD 88 J5 ~ => Y. DATUM 

-g ~ g 
~~c: REMARKS SOIL DESCRIPTION 
::JU o 

SM SILTY SAND WITH GRAVEL, some fine grained , subangu lar to 
subrounded gravel, some fine to med ium grained, subangular to 
subrounded sand, strongly cemented, nonplastic to low plasticity, light 

ASTM D2292 brow n 

Nuclear Density 
at 1.5' Dry 

Density 1 02 pcf 

Stopped Digging at 1'6" 

SAMPLE TYP E 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TH06-2 
U - 3" O.D. 2.42" I. D. tube sample 
A - Dril l Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_1_17_-0_0_1_0_25_ DATE 11 /22/06 

BACKHOE TYPE Hand Du Test Pit 
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>- - :E 
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GROUNDWATER LOCATION O.C Sta . 160+00 

DEPTH HOUR DATE Upper Downstream Slope 

_ g~ '5j_ none SURFACE ELEV. 1327.7' 

~~ 5 .Y. DATUM NAVD 88 
""'L0:~ 
~ -~ g 
·-ro O:: REMARKS SOIL DESCRIPTION c: _ ~ 

::::l Oo 

SM SI LTY SAND, trace of fine gra ined , subangu lar to subrounded gravel, 
some medium to coarse grained , subangular to subrounded sand , 
uncemented, non plastic to low plasticity, brown 

ASTM D2292 
Nuclear Dens ity 

at 2.0' Dry 
Density 1 08 pcf 

Stopped Digging at 2' 

SAMPLE TYPE 
B - Undistu rbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TH06-3C 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP 

J 0 B N 0 . __ 6.::_·_:_1 _:__17:....·.::_00.::_1~0-=-25-=--- DATE 11 /22/06 
BACKHOE TYPE Hand Du Test Pit 
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>. - :E 
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GROUNDWATER LOCATION O .C Sta . 160+00 

DEPTH HOUR DATE Lower Downstream Slope 

- B~ ¥ none SURFACE ELEV. 1331.4' 

~~ § .!- DATUM NAVD 88 
-= "" & ·~ g 

·- roO:: REMARKS SOIL DESCRIPTION c_ ~ 
:J U o 

CL SANDY CLAY, trace of fine grained , subangular to subrounded gravel, 
some fine to medium grained , subangular to subrounded sand, low 
plasticity, brown 

ASTM D2292 
Nuclear Density 

at 2.5' Dry 
Density 93 pcf 

Stopped Digging at 2'6" 

SAMPLE TYPE 
B - Undisturbed Bu lk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TH06-3T 
U - 3" O.D. 2.42" I. D. tube sample 
A- Drill . Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP 

JOB NO. __ 6_-_1_17_-_0_0 1_0_2_5_ DATE 11/22/06 
BACKHOE TYPE Hand Du Test Pit 
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GROUNDWATER LOCATION O.C Sta. 240+00 

DEPTH HOUR 

::: .Q =E 5l- none 

~~ ~ y_ 

~~g 
·c ~r: REMARKS 
::J(.)o 

sc 

ASTM D2292 
Nuclear Density 

at 2.0' Dry 
Density 89 pcf 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 

DATE Upper Downstream Slope 

SURFACE ELEV. 1320.0' 

DATUM NAVD 88 

SOIL DESCRIPTION 

CLAYEY SAND, trace of fine grained, subangular to subrounded 
gravel, some fine to medium grained, subangular to subrounded sand, 
weakly cemented , medium to high plasticity, brown 

Stopped Digg ing at 2' 

LOG OF TEST PIT NO. TH06-4C 
U - 3" 0.0. 2.42" 1.0. tube sample 
A - Dri ll Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP 

JOB NO. __ 6_-_1_:_17_-.:...00'-1-'-0.::::.25_ DATE 11 /22/06 
BACKHOE TYPE Hand Du Test Pit 

~ 
>. -.E 

~ t- O OJ 

"' Q) ~-- ·Q5 
.s:: :;:: a. a.~2~!: 
~ 3i 

a. E 
~8' ~ ·o §m~ "' O .~ u.. <9....1 (f) CfJ ::.ua.o 

u 

~ 
D 

~ 1 

~ ~ 2 
13 

3 

4 

5 

6 

7 

8 

9 

10 
'---

GROUNDWATER LOCATION O .C Sta. 240+00 

DEPTH HOUR DATE Lower Downstream Slope 

= .Q·E ¥ none SURFACE ELEV. 1320 0' 

c75 ~~ Y. DATUM NAVD 88 

~ ~g ·- .,o:: REMARKS SOIL DESCRIPTION c::_ ~ 
::lU o 

sc CLAYEY SAND WITH GRAVEL, some fine grained, subangular to 
subrounded gravel , some fine to medium grained, subangular to 
subrounded sand, weakly cemented, low to medium plasticity, brown 

ASTM D2292 
Nuclear Density 

at 2 .0' Dry 
Density 78 pcf 

Stopped Digg ing at 2' 

TYP SAMPLE E 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TH06-4T 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 



• 

• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_1 _17_-0_0_1_0_25_ DATE 11/22/06 

BACKHOE TYPE Hand Du Test Pit 

21. ,., -..c:: 
"§ f-

Q)- ~.Q> 
Q) .Q:! :; c c Q> 

..c:: E Ci O.u;$~5: 
~ al a. E !'!8' ~ ·a§ ID ~ "' 0 .cu.. <.9...J (f) (f) :::!; u n. o 

u 

~ 
D 

~ 1 ~ 6 

2 

3 

4 

5 

6 

7 

8 

9 

10 
'------

GROUNDWATER LOCATION O .C Sta. 300+00 

DEPTH HOUR DATE Middle Downstream Slope 

:= .Q :g 'Sj_ none SURFACE ELEV. 1315.4' 
o- ::J Y. DATUM NAVD 88 
(/)~~ 
~ ·~ g 
·-.,a:: REMARKS SOIL DESCRIPTION c- ~ 
::J () 0 

SC-SM CLAYEY SAND, considerable fine to medium grained, subangular to 
subrounded sand , strongly cemented , low plasticity, light brown 

ASTM D2292 
Nuclear Density 

at 1.5' Dry 
Density 1 00 pcf 

Stopped Digging at 1 '6" 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TH06-5 
U - 3" 0 .0 . 2.42" 1.0. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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• 

• 

PROJECT Wittmann ADMP 

a me 
JOB NO. __ 6_--'--11_7_-0_0_10_2_5_ DATE 12/7/06 

BACKHOETYPE~V~o~lv~o~B~L~7~0~-----------------

~ 
>. -:c 

1§ 1- 00) 
Q) ~ ~c c ·ru 

.s:: :c c. a.u;2~S: g. al a. E 
~8' "' ~ o§<;; ~ 

O.!:u... C!l...J (/) C/l :2ua.o 
u 
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!I 
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5 

~ ~ 
6 ~ ~ 
7 

/// 

~ 
D 

~ 8 

~ 
9 ~ 
~ 

10 ~ 
-

GROUNDWATER LOCATION Sta. 10+00 

DEPTH HOUR DATE Downstream 

= .2 =E 
'Sj_ none SURFACE ELEV. 1334.3' 

o -::J Y. DATUM NAVD 88 
~~~ 
~ ·~ g 
·c ~c: REMARKS SOIL DESCRIPTION 
::J (.) 0 

CL/SC slightly moist SAND & CLAY, predominantly fine grained , subangular to subrounded, 
uncemented, medium to high plasticity , reddish -brown 

note : Stage I cementation & trace offine grained gravel below 3'6" 

sc CLAYEY SAND, predominantly fine to medium grained sand, Stage I+ 
slightly moist cementation, low to medium plasticity, dark reddish-brown 

SC/GC SAND & GRAVEL WITH CLAY, predominantly well graded sand, some 
slightly moist to considerable well graded gravel , subangular to subrounded , Stage II to 

II+ cementation , medium plasticity, tan to white 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO_ TP06-1 
U- 3" O.D. 2.42" I .D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 



• 

• 

• 

PROJECT Wittmann ADMP 

JOB No. __ 6_-_1 -'--17_-0-'-0'-'1--'-0=-25'----- DATE 12/7/06 
BACKHOE TYPE~V~o~lv~o~B~L~70~-----------

2i 
>. -.E 

~ ~ w ..... !: .2l 
Q) 

~ 2 ~ ai~ .c "£. Ci. 

g. 3l a. E ~ ·6 g ~ ~ ~8' "' 0 .S: u. <.9...J (/) CIJ :2Uo..O 

10 

%§ 
~ 11 

~ 
~ 12 

~ 
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%§ 
13 / 

14 

15 

16 

17 

18 

19 

20 
'---

GROUNDWATER LOCATION Sta. 10+00 

DEPTH HOUR DATE Downstream 

:= _Q :g '5j_ none SURFACE ELEV. 1334.3' 
NAVD 88 c55~::) .Y. DATUM 

'"'""' ~ -~ g 
·- "'0:: REMARKS SOIL DESCRIPTION c:_ ~ 
::JU o 

SC/GC slightly moist SAND & GRAVEL WITH CLAY, continued 

note: Stage II cementation below 1 0' 

note : SC zone , predominantly fine to medium grained sand from 11' to 12' 

note : decrease in fines below 12', possible SP/GP 

Stopped Backhoe at 13' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-1 
U- 3" O.D. 2.42" I .D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 



• 

• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6.:_-_:_11.:_7_-0.:...0:...:1_::_0=.25:__ DATE 12/4/06 

BACKHOE TYPE~V~o~lv~o~B~L~7~0~---------------------

~ 
:>. - .E 

~ 1- w _. ~ .2'1 
Q) 

~ .2 ID ID ~ .s:: E a. 
~ a] a. E ~ ·6 § ~ ~ ~8' "' 0 .SLL "-' (/) (/) ::. u o..o 

u 
(( D 
(( 
\\ 
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1r 
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8 

9 
// 

~ 
10 ~ 

-

GROUNDWATER LOCATION Sta. 20+00 

DEPTH HOUR DATE Channel 

_ g::: 'Sj_ none SURFACE ELEV. 1326.0' 

~~ § .!. DATUM NAVD 88 
-="" ~ ·~ g 

·- ro cr: REMARKS SOIL DESCRIPTION c:_ ~ 
:J (.)o 

CL sl ightly moist SANDY CLAY, predominantly fine gra ined sand , Stage I, medium 
plasticity, reddish-brown 

CL-SC SANDY CLAY TO CLAYEY SAND, predominantly fine grained sand , 
slightly moist Stage I to I+ cementation , medium plasticity , brown 

note: trace of fine grained gravel below 6' 

sc CLAYEY SAND, trace of silt, predominantly fine grained sand, trace of 
sl ightly moist cobbles up to 3" in diameter, subangular, uncemented to Stage I, low to 

medium plasticity, redd ish-brown 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-2 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 



• 

• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-_1_17_-0_0_1_0_25_ DATE 12/4/06 
BACKHOETYPE~V~o~lv~o~B~L~7~0~------------

2l. 
>. -1: 

~ 1- t1)-.!: .2l 
Q) 

~ 3 ID~~ .£:: :E a. 
~ 3l 

c. E ~ ·5§~~ ~8' "' o .cLL c.9...J (f) Cfl 2<.J C.O 

lU 

§§§ D 

~ 11 

~ 
~ 12 

~ 
~ 13 

14 

15 

16 

17 

18 

19 

20 
~ 

GROUNDWATER LOCATION Sta. 20+00 

DEPTH HOUR DATE Channel 

= .Q·E ¥ none SURFACE ELEV. 1326.0' 

NAVD 88 ~~ ::J Y. DATUM 
-=""" ~ -~ g 

·- mO:: REMARKS SOIL DESCRIPTION c:_ ~ 
::J (.)o 

sc slightly moist CLAYEY SAND, continued 

note: predominantly fine to medium grained sand & Stage I cementat ion 
below 11' 

Stopped Backhoe at 13' 

SAMPLE TYPE 
B - Undisturbed Bu lk Sample 
D - Disturbed Bulk Sample 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample 

LOG OF TEST PIT NO. TP06-2 

Page 2 of 2 
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• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/4/06 
BACKHOETYPE:~V~o~lv~o~B~L7~0~------------

1ll. 
1§ 

>- -E 
I- QJ ....... ~ .Ql 

"' ~ 3 ffi ffi~ .s:: E c. 
~ al a. E ~ ·6§ ~ ~ ~8' "' 0 .eLL c.9...J CJ) Cfl :2UCl..O 

u 0 
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II 
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4 

5 

6 
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8 

9 

10 
~ 

GROUNDWATER LOCATION Sta. 30+00 

DEPTH HOUR DATE Channel 

_§~ ¥ none SURFACE ELEV. 1326.8' 

~~§ .Y. DATUM NAVD 88 
·--"' 

~~g 
·-roO:: REMARKS SOIL DESCRIPTION c- ~ 
:::>Uo 

CL-ML SANDY CLAY TO SANDY SILT, predominantly fine grained sand , 
Stage I to I+ cementation , medium to high plasticity, brown 

SM SILTY SAND, trace of clay, well graded sand, trace of fine grained 
gravel, subangular, Stage II to II+ cementation , low plasticity, light brown to 
tan 

note: increase in fine grained gravel & brown in color, Stage I to II 
cementation below 5' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-3 
U - 3" O.D. 2.42" J. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 



• 

• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-1:_:_1_.:__7 --'-00'---1--'--0-'--25_ DATE 12/4/06 
BACKHOETYPE: __ V~o~l~vo~B~L~7~0 ______________________ _ 

l.li 
>- - .c 1§ 1-- w~~ .5!J 

Q) 

~ ~~ ~~ .c :c a. 
~ ]l 

0. E 
~8' ~ ·o 5 cv ~ "' o .cu... <!J...J Cll Cll ::i:UC..O 

lU 

11 

12 
D 

13 

14 

15 

16 

17 

18 

19 

20 
'-------

GROUNDWATER LOCATION Sta. 30+00 

DEPTH HOUR DATE Channel 

= .§:g .Sl none SURFACE ELEV. 1326.8' 

~~ => Y. DATUM NAVD 88 
-="" ~ ·~ g 

·-roC::: REMARKS SOIL DESCRIPTION c:_ ~ 
:::>Uo 

SM SILTY SAND, continued 

SM SILTY SAND, predominantly fine grained sand , subangular to 
subrounded , uncemented , low plasticity, dark brown 

Stopped Backhoe at 15' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-3 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 



• 

• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-_1_17_-0_0_1_0_25_ DATE 12/7/06 
BACKHOETYPE~V~o~l v~o~B~L~?~O~------------

u 

1 

GROUNDWATER LOCATION Sta. 40+00 

DEPTH HOUR DATE Downstream 

= .§~ ¥~--~~n~on~e~---~ SURFACEELEV .. __ 1~3~2~8~.o~· -------------
S~~ ~y~======~==~======~~D=A~T:U:M~--~N=A==V=D=8=8======================== 
~~g 
·c~~ 
;:)0 0 

CLISC 

REMARKS 

slightly moist 

SOIL DESCRIPTION 

SAND & CLAY, predominantly fine to medium grained sand , Stage I 
cementation, medium plasticity, reddish-brown 

2 

3~~~~~~--+~~~------4-~~~~~~~~~~~-~~~--~--~~--~----~ 
~%'/ /. !( D SC/GC SAND & GRAVEL WITH CLAY, predominantly well graded sand, 
'l/ 

11
_ slightly moist predominantly well graded gravel, Stage I+ cementation, medium plasticity, 

~ ii ~:::::::::::::::::::::~::::::::::::::::~ light brown to tan 

· ~ 
~ 

s ~ ~~~~ ~: 0
+----+-----l 

6 ~ f'-'-'-'l--+----+------l 

~ 7 ~ 
~ 

· ~ ~ 
· ~ 

note: decrease in fines, Stage II cementation & low plasticity below 5' 

note: possible SW/GW zone from 7'6" to 8'6", Stage I+ to II cementation & 
low to medium plasticity 

note : increase in fi nes, Stage I+ cementation , light brown to tan below 8'6" 

~ 1 0i-~~~=±====±===~------------L_ ____________________________________________ _j 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D -Disturbed Bulk Sample 
U - 3" O.D. 2.42" I. D. tube sample 
A - Dri ll Cuttings 
G - Grab sample 

LOG OF TEST PIT NO. TP06-4 

Page 1 of 2 
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• 

• 

PROJ ECT Wittmann ADMP 

JOB NO. __ 6_-_1 _17_-0_0_1_0_25_ DATE 12/7/06 
BACKHOETYPE~V~o~lv~o~B~L~70~---------------------

Q) 
a. 
>. -:c 

~ 1- 00) 
Q) J!:! §cc ·ID 

;:: :c a. O.u;22l$: 
~ 3l 

a. E l"g> ~ ·o 5 eu ~ "' o .s=LL <-'-' CfJ CfJ ::;:ua..o 
1U 

~ ~ 
11 

% m 
D 

12 
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14 

15 

16 

17 

18 

19 

20 
'-----

GROUNDWATER LOCATION Sta. 40+00 

DEPTH HOUR DATE Downstream 

= .2·-g 'Sj_ none SURFACE ELEV. 1328.0' 

~~::J .!. DATUM NAVD 88 
-=""' ~ ·~ g ·- .,o:: REMARKS SOIL DESCRIPTION c_ ~ 

:JO e 

SC/GC slightly moist SAND & GRAVEL WITH CLAY, continued 

sc CLAYEY SAND WITH GRAVEL, predominantly well graded sand, 
sl ightly moist trace to some coarse grained gravel. subangular to subrounded, Stage I+ 

to II cementation, .low to medium plasticity, tan to white 
\ 

Backhoe refused at 11 '6" 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-4 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 
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• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1 0_2_5_ DATE 12/7/06 

BACKHOETYPE~V~o~lv~o~B~L~7~0~---------------------

"' c. 
>. -:c 

ri 1- 00) 

"' ~ ~cc ·ID 
.<:: :;: a. c. 1ii l!l fl ~ 
~ ll c. E ~8' "' ~ ·o 5 :v ~ 
0 .ELL <.?...J (/) Cll :2Un.O 
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§§§ (((< D 
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~ 
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~ ~ 
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~ 7 

~ 
~ 8 

~ 
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~ ~ ~: 9 ~ D 

/// 

10 
'---

GROUNDWATER LOCATION Sta. 50+00 

DEPTH HOUR DATE Downstream 

::: .Q :g st none SURFACE ELEV. 1335.9' 
NAVD 88 ~~ => Y. DATUM 

"t)l;:~ 

~ ·~ g 
·c ~ C: REMARKS SOIL DESCRIPTION 
:::> (.) 0 

sc slightly moist CLAYEY SAND WITH GRAVEL, trace to some fine grained gravel, 
subangular to subrounded , trace of silt , considerable fine grained sand, 
Stage I cementation , low to medium plasticity, light brown 

note : well graded sand & increase in fine grained gravel & medium 
plasticity below 3' 

SC/GC SAND & GRAVEL WITH CLAY, predominantly well graded sand, well 
slightly moist graded gravel, Stage II+ to Ill cementation , low to medium plasticity , tan to 

white (possible GC-GW below 6') 

note: Stage II cementation & reddish-brown to white below 9' 

Backhoe refused at 9'6" 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-5 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/4/06 

BACKHOE TYPE~V~o~lv~o~B~L~7~0~---------------------

Q) 
c. 
>. - :c 

1§ I- Q) ...... .:: .Ql 
Q) 

~ 3 ffi ~~ "" :r. a_ 

~ 3l c. E ~ ·~§ ~ ~ ~g "' O .!:u.. Cl ...J (/) C/J :;;uc.. o 
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:!! 
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~ D 
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~ I)'(( I); ( ( 
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~ '; l 1 i 
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~ 
~ 7 

~ 
~ 8 

~ 
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~ 
~ 10 

~ 

GROUNDWATER LOCATION Sta. 70+00 

DEPTH HOUR DATE Channel 

_ g::: 'Sl- none SURFACE ELEV. 1339.6' 

~~:5 .Y. DATUM NAVD 88 
·- -'< 

~~g 
·-roO:: REMARKS SOIL DESCRIPTION "- ~ :::> Uo 

SM/GM sl ightly moist SAND & GRAVEL WITH SILT, trace of clay, some fine grained gravel, 
subangular to subrounded, predominantly fine to medium grained sand, 
Stage I to I+ cementation , low plasticity, light brown to brown 

SC/GC SAND & GRAVEL WITH CLAY, some fine grained gravel , subangular 
slightly moist to subrounded , predominantly well graded sand , subangular to 

subrounded , uncemented to Stage I, low to medium plasticity, 
reddish-brown 

note: Stage I cementation below 5' 

sc CLAYEY SAND WITH GRAVEL, predominantly fine to medium grained 
sl ightly moist sand, trace to some gravel, subangular, rare cobbles up to 3" in diameter, 

Stage I cementation , low plasticity, reddish-brown 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-7 
U- 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 
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• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-_1 _.:_17_-0_.:_0:....c1_:.0:::_25.:__ DATE 12/4/06 
BACKHOETYPE~V~o~lv~o~B~L~?~O ______________ _ 

2i 
>. -:c 

1§ 1- OOJ ., ~ ~ c c: ·w 
.c :E a. 0.(;) 2~~ g. ll a. E 

~8' "' ~ ·o§eu ~ 
O.!:u.. 0...J Cf) Cfl :2UC..Cl 

1U 
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~ 11 

~ D 

~ >II: 12 

~ ~ 
13 

14 

15 

16 

17 

18 

19 

20 
'----

GROUNDWATER LOCATION Sta. 70+00 

DEPTH HOUR DATE Channel 

= .9 ·2 '5j_ none SURFACE ELEV. 1339.6' 

~1§ => .Y DATUM NAVD 88 
-g~g 
~~a:: c:_ ~ REMARKS SOIL DESCRIPTION 
::lU o 

sc slightly moist CLAYEY SAND WITH GRAVEL, continued 

note: slight decrease in cemenation at 11' 

Stopped Backhoe at 13' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-7 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 
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• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1_0_25_ DATE 12/6/06 

BACKHOETYPE~V~o~l v~o~B~L~7~0~-------------------

"' c. 
>. - .E 

l§ f- OOJ 

"' ~ ~c c ·m 
.r:; :.E a. O..v;2~~ 
~ 3l c. E 

~8' ~ ·o § ~ ~ "' 0 .~ LL <.9 ...J (f) W :2U c..O 
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~ 
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~ I) 3 

~ 
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~ 
~ 5 

~ 6 

~ 
~ 7 ~ 

IIi 

D 

~ 
8 ~ ~ ~ 9 

~ ~ 10 
-

GROUNDWATER LOCATION Sta. 80+00 

DEPTH HOUR 
_g~ ¥ none 

~~:5 Y. 
-o.::..::.t:: 
~ -~ g 
·- ro 0:: REMARKS c: _ ~ 

:::> Uo 

sc sl ightly moist 

SC/CL 
slightly moist 

sc 
slightly moist 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 

DATE Downstream 

SURFACE ELEV. 1338.0' 
DATUM NAVD 88 

SOIL DESCRIPTION 

CLAYEY SAND W ITH GRAVEL, predominantly fine to medium grained 
sand , some coarse grained gravel, subangular to subrounded , Stage I 
cementation, medium plasticity, brown 

SAN D & CLAY, predominantly fine grained sand , uncemented to Stage 
I cementation , medium to high plasticity, light brown to brown 

note: increase in fine grained sand & Stage I cementation below 4' 

CLAYEY SAND, trace of fine gra ined gravel , predominantly fine 
grained sand, Stage I cementat ion , medium to high plasticity, dark brown 

LOG OF TEST PIT NO. TP06-8 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 
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• 

PROJECT Wittmann ADMP 

J 08 NO. __ 6c:...-...:..11.:....:7_-0::..:0....:.1.::.:02::.:5'--- DATE 12/6/06 
BACKHOETYPE: __ V~o~lv~o~B~L7~0~------------

~ 
>. -.:E 

1§ 1- Q,)-~ .2l 
Q) ~ ~ c: t: Q) 

.<: :c c. E"$~~~ a. ll a. E 
~£u.. ~8' "' ro o o Q.l ,_ 

C9...J (/) (f) :2<Ja.O 
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~ D 
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20 
'----

GROUNDWATER LOCATION Sta. 80+00 

DEPTH HOUR DATE Downstream 

:= .Q :g 'Sj_ none SURFACE ELEV. 1338.0' 

NAVD88 ~~ => .Y DATUM 
~~g 
!E~a:: c_ ~ REMARKS SOIL DESCRIPTION 
:J<Jo 

sc slightly moist CLAYEY SAND, continued 

note: Stage I+ cementation below 10' 

note: Stage I+ to II below 12' 

Stopped Backhoe at 12'6" 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-8 
U- 3" O.D. 2.42" I .D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 



• 

• 

• 

PROJECT Wittmann ADMP a me 
J OB NO. __ 6:.._-_:__11_:__7_-0:.._0_:__1_:__02~5=-- DATE 12/4/06 

BACKHOE TYPE~V~o~l v~o~B:L7~0~----------------------

2l. 
:>. - 1: 

T§ f- OCl 
Q) ~ ~cc ·m 

.<: :E c. c. 1ii .'!l ~~ 
~ al c. E 

~8' ~ ·a§ Ci> ~ "' O .!:LL c.!l....l (j) CJJ ::<o o..o 
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1 

2 -

~ 
D 

-

~m: 3 

~ 
4 ~ 
~ 
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8 /// 

~ 
D 

~ 
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~ ~ 10 
-

GROUNDWATER LOCATION Sta. 90+00 

DEPTH HOUR DATE Channel 

::: .9~ ~ none SURFACE ELEV. 1326.0' 
NAVD 88 ~cti => .Y DATUM 

u"' 
$~g 
·- ro 0::: REMARKS SOIL DESCRIPTION c - ~ 
:::> Oo 

SM/GM slightly moist SAND & GRAVEL WITH SILT, trace of clay, predominantly well graded 
sand, considerable fine grained gravel , subangular to subrounded , Stage 
I+ to II cementation , low to medium plasticity, light brown 

SC/GC SAND & GRAVEL WITH CLAY, predominantly wel l graded sand, 
sl ightly moist considerable predominantly fine grained gravel , subangular to 

subrounded , Stage I cementation , medium plasticity, brown to 
redd ish-brown 

note : predominantly fine to med ium grained sand, Stage I cementation 
at 5' 

sc CLAYEY SAND WITH GRAVEL, rare cobbles up to 4" in diameter, 
slightly moist predominantly fine grained sand, Stage 1+, low to medium plasticity, brown 

SC/GC SAND & GRAVEL WITH CLAY, trace of cobbles up to 4 1/2" in 
sl ightly moist diameter, predominantly fine to medium gra ined sand, considerable grave l, 

subangular to subrounded , Stage II to II+ cementation , low to medium 
plasticity , light brown to brown 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-9 
U - 3" O.D. 2.42" I. D. tube sample 
A- Dri ll Cuttings 
G - Grab sample Page 1 of 2 



• 

• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6'------'--11'---7--0'---0'---1--=-0=-25'----- DATE 12/4/06 
BACKHOETYPE:~V~o~lv~o~B~L7~0~------------

2i 
~ 

>- -:c 
1- Q.) ...... ~ .2l 

Q) 

~ 2 ffi~~ .c E 'i:'i a. 
~ 3l ~8' 

E ~ ·68~~ "' OSlL {!)_j (/') (/') :2 (.)Q_ 0 

1U 

§§§ 
~ 11 

~ D 

~ 12 

13 

14 

15 

16 

17 

18 

19 

20 
~ 

GROUNDWATER LOCATION Sta. 90+00 

DEPTH HOUR DATE Channel 

:: .9 :g ¥ none SURFACE ELEV. 1326.0' 

d5~=> .Y. DATUM NAVD 88 
~~g 
!E~a:: REMARKS SOIL DESCRIPTION c_ ~ 
::> Uo 

SC/GC slightly moist SAND & GRAVEL WITH CLAY, continued 

Stopped Backhoe at 12' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-9 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 



• 

• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-_1_17_-0_0_1_0_25_ DATE 12/6/06 
BACKHOE TYPE~V~o~lv~o~B~L~7~0~----------

Q) 
Cl. 

1§ 
>. -.:E 
r- Q) - ~ .21 

Q) ~ ::; c c Q) 
.s::. :c a. Cl. u;2 ~ ~ 
-g. ll Cl. E ~ 8' ~ 0 § Q; ~ "' 0 - ~ LL {9 _j CfJ CfJ ::;;uo..o 

u 
.·. ; 1~ D 

t ~ 
~. 

.·. ~ 1~ 
t ~ 

1 :·~~ .. · ~ 
~ .• ~ 

2 •• ~ .. ~ . . · ~ 
~ •• i. 

3 · ·~ ~ •• i. 

··~ ~ .. ~ 
4 •• 

5 

6 

7 D 

8 

9 

~ ~ 10 
L____ 

GROUNDWATER LOCATION Sta. 100+00 

DEPTH HOUR DATE Downstream 

= .§:g ¥ none SURFACE ELEV. 1336.0' 

~~~ ~ DATUM NAVD 88 
-=""' ~ ·~ g 

·- ro O:: REMARKS SOIL DESCRIPTION c:_ ~ 
:JU o 

GM-GC slightly moist CLAYEY TO SILTY GRAVEL, predominantly well graded sand & 
gravel . subangular to subrounded, Stage I to I+ cementation , low plasticity, 
light brown to brown 

CL/SC SAND & CLAY, predominantly fine grained , subangular to subrounded, 
slightly moist Stage I cementation , medium to high plasticity , brown to reddish-brown 

note: dark reddish-brown color below 7' 

GC CLAYEY GRAVEL, predominantly well graded sand , predominantly 
sl ightly moist well graded gravel, subangular to subrounded, Stage I cementation , 

medium to high plasticity, brown 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-10 
U - 3" O.D. 2.42" I. D. tube sample 
A- Drill Cuttings 
G - Grab sample Page 1 of 2 



• 

• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-1_1_7-_00_1_0_25_ DATE 12/6/06 

BACKHOE TYPE:~V~o~lv~o~B~L7~0~---------------------

Q) 
a. 

1§ 
>. -:c 
f- OOJ 

Q) Q) ~- - ·a:; 
.r:::: :c a. c.~2~~ 
i5. OJ a. E 

~8' ~ ·a 5 m ~ Q) Q) "' o .~u.. (.9_J (/) Cll ::<ua.o 
·1 u 

~ 
!I 

D 

~ 
11 

~ ~ 12 

13 

14 

15 

16 

17 

18 

19 

20 
'----

GROUNDWATER LOCATION Sta. 100+00 

DEPTH HOUR DATE Downstream 

~g§ ¥ none SURFACE ELEV. 1336 0' 

.Y. DATUM NAVD 88 (/).g~ 

~ ·~ g 
·-coO:: REMARKS SOIL DESCRIPTION c_ ~ 
:::J Uo 

GC sl ightly moist CLAYEY GRAVEL, continued 

note: Stage I+ cementation & light brown in color below 10'6" 

Stopped Backhoe at 12' 

P ETYP SAM L E 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample 

LOG OF TEST PIT NO. TP06-10 

Page 2 of 2 



• 

• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1_0_25_ DATE 12/4/06 

BACKHOETYPE~V~o~lv~o~B~L~7~0~----------------

"' a. 
>. -:c 

T§ ~ <U ...... .;: .2l 

"' ~ 2 ai~~ .s:: :;:: c. 
g. 3l a. E ~ ·6§ ~ ~ ~8' ro 
O£u. t9...J (j) (j) :200..0 

u 

~ 
~ 1 

~ ~ 2 D 

3 

4 

5 

6 'l,; 

~ 
D 

~ 
7 ~ 
~ 8 ~ 
~ 9 

~ 
(( D 
(( 

) ) I 

~ 10 
'-----

GROUNDWATER LOCATION Sta. 11 0+00 

DEPTH HOUR 

::: .§ :g '5j_ none 
~~~ .Y. ..,..:.: 
~ ·~ g 
·- ro 0:: REMARKS c:_ ~ 
:JO o 

SC-GC slightly moist 

CL/SC 
slightly moist 

SC-GC 
sl ightly moist 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 

DATE Channel 

SURFACE ELEV. 1324.3' 
DATUM NAVD 88 

SOIL DESCRIPTION 

SAND & GRAVEL WITH CLAY, considerable predominantly coarse 
grained gravel , predominantly well graded sand, Stage I+ to II 
cementation , low plasticity, light brown 

SAND & CLAY, predominantly fine grained sand , Stage I cementation, 
medium plasticity, reddish-brown 

SAND & GRAVEL WITH CLAY, considerable predominantly coarse 
grained gravel, subangular to subrounded , predominantly well graded 
sand , Stage I cementation , low to medium plasticity, brown to 
reddish-brown 

note: CL-SC zones from 8' to 9' 

note: decrease in coarse grained gravel , subangular to subrounded 
below 9' 

LOG OF TEST PIT NO. TP06-11 
U - 3" 0.0. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 



• 

• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6-'------'--11-'---7--0-'---0-'---1-'-0=-25'------ DATE 12/4/06 
BACKHOETYPE: __ V~o~lv~o~B~L7~0~------------

~ 
>. - :c 

l§ ~ W - ~ ·~ 
Q) ~ ~ c: c: Q) 

.c: E Ci c.'"~ ~ ~ 
~ gj 

c. E ~g "' ~ ·o § a; ~ 
0 .SLL c.9...J (/) (/) ::;; (.) Q. 0 

lU 

%§ 
~ 11 

~ ~ 12 

13 

14 

15 

16 

17 

18 

19 

20 
"-------

GROUNDWATER LOCATION Sta. 110+00 

DEPTH HOUR DATE Channel 

= .Q :g 'Sj_ none SURFACE ELEV. 1324.3' 

DATUM NAVD 88 ~~ => .!-
-g~g 
~ ~ c: REMARKS SOIL DESCRIPTION 
::J (.)o 

SC-GC slightly moist SAND & GRAVEL WITH CLAY, continued 

Stopped Backhoe at 12' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D -Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-11 
U- 3" O.D. 2.42" I .D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 



• 

• 

• 

PROJECT 

JOB NO. 

Wittmann ADMP 

6-117-001025 DATE 12/6/06 
BACKHOE TYPE~V~o~l v~o~B~L~?~O~---------------------

GROUNDWATER LOCATION Sta. 120+00 

DEPTH HOUR DATE Downstream 

~ - :c = .§ og 'Sj_ f---------f--n_on_e-+-------1 SURFACE ELEV .. ----,1:..::3::::3~1 :'::-. 4~' -=----------------------

., ~ ~ c: ~ ~ ~ ~: ~.Y.:::.!::===~=~===:::::!_:::D:A~T.:::U:M~-----=-N=A=V=D=8=8=======================; 
a. a. cn2 ~ ~ ~ -~ g 
~ ~ ·a § a; ~ ·c ~ C: 

en en ::;;u a.o ~ u o 

sc 

REMARKS 

slightly moist 

SOIL DESCRIPTION 

CLAYEY SAND WITH GRAVEL, considerable predominantly fine to 
medium grained sand, considerable predominantly fine grained gravel, 
subangular to subrounded , Stage I cementation , medium plasticity, light 
brown 

0 ~ 

~ 
1 ~ ~-m-V-;::D-t---t-----1 

~ 2 ~ p.-u-iJ-----j--t---------l 

3 ~ 
~ 

· ~ ~ 
5 ~ ~~~ \' D+---+-------1 

~ 
6 ~ f'-l-L4--I--t---------l 

7 ~ 
~ 

note: predominantly well graded grave l, subangular to subrounded, light 
brown to tan below 4' 

note : Stage I+ cementation below 6' 

~ a+~/~7'/S'~/~~4-+-----~S~C~-~G~C~-------------+~S~A~N~D~&~G~RA~V~E~L~W~IT~H~C~L"A"Y~, -p-re~d~o-m~i n_a_n~tly~fi-ne--gr-a~in-e~d~s-a-n~d-, ----~ % slightly moist considerable predominantly well graded gravel , subangular to subrounded, 

9 

~ Stag• I+ "meotatloo, low to m•dl"m pla.tlolty, light browo to tao 

~ ~ 10~~~~~==~b===d_ __________ _L __________________________________________ ~ 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 
U - 3" O.D. 2.42" I. D. tube sample 
A- Drill Cuttings 
G - Grab sample 

LOG OF TEST PIT NO. TP06-12 

Page 1 of 2 
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• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-_1_17_-_00_1_0_2_5 _ DATE 12/6/06 
BACKHOETYPE: __ V~o~lv~o~B~L7~0~------------

2l. 
>- -1: 

~ f- 00) 
Q) Q) ~-- ·m 

.t:: E a. c.~2~~ 
~ al 

a. E ~g> ~ 6 § (i; ~ "' 0 .SLL t.9...J (/) (/) ;2(.)0..0 

1U 

§§§ 
~ 11 

~ 
~ 12 

~ 
D 

§§§ 
13 

14 

15 

16 

17 

18 

19 

20 
'------

GROUNDWATER LOCATION Sta. 120+00 

DEPTH HOUR DATE Downstream 

::: .Q :g ¥ none SURFACE ELEV. 1331.4' 

~~ ~ .Y. DATUM NAVD 88 

~~g 
·- roO::: REMARKS SOIL DESCRIPTION c:_ ~ 
::>(.)a 

SC-GC slightly moist SAND & GRAVEL WITH CLAY, continued 

note: Stage I cementation & well graded sand below 10' 

Stopped Backhoe at 13' 

SAMPLE TYP E 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-12 
U - 3" O.D. 2.42" I .D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 



• 

• 

• 

PROJECT Wittmann ADMP 

JOB NO. ___ 6_-_11_7_-0_0_1_0_25_ DATE 12/6/06 
BACKHOE TYPE~V~o~l v~o~B=L~70~----------------------

Q) 
a. 
>- -E 

1§ I- 00) 
Q) ~ ~ cc ·a> 

.c E a. 0. <1)22):::: a. a; a. E CllOl ~ ·o§w~ Q) Q) ~o "' 0 - ~ LL l?...J (f) CfJ ::;;u a.o 
u 

~ 
~ 1 

~ 
~ 2 

~ ~~ ~· D 

~ 
3 

~ 
~ 4 

~ 
5 . ~ . . 

~ 
~ 6 

~ ~ 7 

~ (( D 

· ~ 
(( 

~ 8 ~ 
~ 9 

~ ~ 10 
-

GROUNDWATER LOCATION Sta. 130+00 

DEPTH HOUR DATE Downstream 

_a:::: 'Sj_ none SURFACE ELEV. 1327.9' 

~~ :5 y_ DATUM NAVD 88 
-o!E "D 
~~& REMARKS SOIL DESCRIPTION c_ ~ 
::> Uo 

GC sl ightly moist GRAVEL WITH CLAY, trace of silt, predominantly well graded sand, 
predominantly coarse grained gravel, subangular to subrounded, Stage I+ 
to II cementat ion , medium plasticity, light brown to tan 

-

sc CLAYEY SAND WITH GRAVEL, predominantl y fine grained sand , 
slightly moist some coarse gra ined gravel , subangular to subrounded , Stage I+ to II 

cementation , medium to high plasticity, light brown to tan 

GC CLAYEY GRAVEL, predominantly well graded sand , predominantly 
slightly moist coarse grained gravel, subangu lar to subrounded, Stage I+ to II 

cementation, medium to high plasticity , light brown to tan (white blocky 
areas) 

SAMPLE TYPE 

LOG OF TEST PIT NO. TP06-13 B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 



• 

• 

• 

PROJECT Wittmann ADMP 

JOB N 0. __ 6_::_-_:_1 _::_1 7:_-_::_00:_1_:_0.=.25..:.___ DATE 12/6/06 
BACKHOETYPE~V~o~lv~o~B~L~7~0~------------

"' c. 
>. -:c 

~ 1- 00) 

"' ~ ~ c c ·w 
.<:: :c a. a.cn2~!: a. Qi c. E l"g' ~a§<;;~ "' "' "' 0 .SLL (.?_J (f) en ::;;ua.o 

10 

~ 
D 

~ " ~I) 11 

~ ~ 12 

13 

14 

15 

16 

17 

18 

19 

20 
L__ 

GROUNDWATER LOCATION Sta. 130+00 

DEPTH HOUR DATE Downstream 

-5 .-::: ¥ none SURFACE ELEV. 1327.9' 

~~:§ .!. DATUM NAVD 88 
.;:-"" 

~·~ g 
·-roO::: REMARKS SOIL DESCRIPTION c:_ ~ 
:JUo 

GC slightly moist CLAYEY GRAVEL, continued 

Stopped Backhoe at 12' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D -Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-13 
U - 3" O.D. 2.42" 1.0. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 



• 

• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/6/06 

BACKHOE TYPE __ V~o=lv~o~B=L~70~---------------------

2i 
>. - .:c 

1§ f-- Q) ..... .!: .2l 
Q) 
~ 3 ffi ffi~ .c :c a. a. Qi a. E ~ ·6§ ~ ~ Q) Q) ~8' "' o .~ u.. l!l....J (f) CfJ ::;;un. o 

u 

~ 
D 

~ 1 

~ 
~ 2 

~ ~ 
3 ~ 
~ 

4 /// 

~ 
D 

~ 
5 ~ ~ 
~ 6 

~ 
~ 7 

~ ~ 
8 /// 

~ 

~ 9 ffi 
~ ~ 10 

'---

GROUNDWATER LOCATION Sta. 140+00 

DEPTH HOUR 

:= .Q :g ¥ none 

~~ ::> .Y 
-g~g 
~ ~0:: c: _ ~ REMARKS 
:J Uo 

sc slightly moist 

SC/GC 
sl ightly moist 

GC 
slightly moist 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 

DATE Downstream 

SURFACE ELEV. 1328.4' 
DATUM NAVD 88 

SOIL DESCRIPTION 

CLAYEY SAND, trace of silt , predominantly fine grained sand, 
uncemented, medium plasticity, light brown to tan 

note: increase in medium to coarse grained sand, fine grained gravel & 
Stage I cementation below 2' 

SAND & GRAVEL WITH CLAY, predominantly fine grained sand , 
considerable predominantly coarse grained gravel , subangular to 
subrounded , Stage I to I+ cemenation , medium to high plasticity, light 
brown to tan 

CLAYEY GRAVEL, predominantly well graded sand, considerable 
predominantly coarse grained gravel , subangular to subrounded, Stage I 
cementation , medium plasticity, light brown to tan 

note: uncemented to Stage I cementation & reddish-brown at 1 0' 

LOG OF TEST PIT NO. TP06-14 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 



• 

•• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/6/06 
BACKHOETYPE:~V~o~lv~o~B~L7u0~------------

"' a. 
>. - :c 

~ ~ (]) .... .:: .!21 
"' ~ 2 a3 ai~ .<::: :E a. 

~ ll a. E ~ ·6§ ~ ~ ~8' "' 0 .!: LL "--' (/J CIJ ::o;u Cl. o 
10 

·~ 

~ 11 

~ 
~ 12 

~ 
D 

~ 13 

14 

15 

16 

17 

18 

19 

20 
'---

GROUNDWATER LOCATION Sta. 140+00 

DEPTH HOUR DATE Downstream 

_ g~ 'Sj_ none SURFACE ELEV. 1328.4' 

~~ § .Y DATUM NAVD 88 
..:"" 

~ ·~ g 
·-"'a:: REMARKS SOIL DESCRIPTION c- ~ 
:::JU o 

GC slightly moist CLAYEY GRAVEL, continued 

note : Stage I+ to II cementation & light brown to tan below 11' 

Stopped Backhoe at 13' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 
U - 3" 0.0. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample 

LOG OF TEST PIT NO. TP06-14 

Page 2 of 2 



• 

• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/4/06 

BACKHOETYPE~V~o~l v~o~B==L7~0~----------------------

:g_ 
>. -.:c 

1§ f- om 
Q) Q) ~ ..... - 'Q) 

.t= E Q_ c. ~~~~ 
2- ~ 

a. E r:g ~ ·o 5m2"' "' 0 .f:LL \9...J (/) (/) 2 00.0 

u 

!ill D 

1 

2 

3 

4 

5 D 

6 

7 

~ 8 D 

9 

1): 
I) 

10 
I) 

-

GROUNDWATER LOCATION Sta. 150+00 

DEPTH HOUR 

- ~ ::: '¥ none 
~~:5 .!. 

·- -"' 

~~g 
·-co O:: REMARKS c:_ ~ 
:JOe 

SM/GM slightly moist 

CL 
sl ightly moist 

SM 
sl ightly moist 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 

DATE Channel 

SURFACE ELEV. 1322.4 
DATUM NAVD 88 

SOIL DESCRIPTION 

SAND & GRAVEL WITH SILT, trace of clay, considerable coarse 
grained gravel , subangula r to subrounded , predominantly well graded 
sand , uncemented Stage I, low to medium plasticity, light brown to brown 

note: decrease in coarse grained gravel at 2' 

SANDY CLAY, trace of silt , predominantly fine gra ined sand , 
uncemented Stage I to 1+, medium to high plasticity, brown to 
reddish-brown 

SILTY SAND WITH GRAVEL, trace of clay, trace to some coarse 
grained gravel , subangular to subrounded, predominantly fine grained 
sand, Stage I+ to II cementat ion , medium plasticity, light brown to brown 

LOG OF TEST PIT NO. TP06-15 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 
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• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6.::_-_:_1 _:_17:_-.::_00.::_1~0.::.25.::.__ DATE 12/4/06 
BACKHOE TYPE~V~o~lv~o~B~L~7~0~------------

:g_ 
>. -:c 

13 Q) 
~ 0)- ~ .Ql 

.<::. :c a. ! 2ffi~~ a. Qj a. E ~ ·5~ ~ ~ ~g> Q) Q) "' O.!:u.. (9_, (/) Cfl ::<ua.o 
1U 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
'------

GROUNDWATER LOCATION Sta. 150+00 

DEPTH HOUR DATE Channel 

=.Q:g -¥: none SURFACE ELEV. 1322.4 

c75~~ .!. DATUM NAVD 88 

~~g 
·- coO:: REMARKS SOIL DESCRIPTION c:_ ~ 
::::>Uo 

SM slightly moist SILTY SAND W ITH GRAVEL, continued 

Stopped Backhoe at 11 '6" 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
0 - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-15 
U - 3" 0 .0 . 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 
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• 

• 

PROJECT Wittmann ADMP 

JOB NO. 

ri 
.£ :E 

g. ll c. 
~g> 

O .~ u.. <.? ...J 

u ~ 

1 ~ 
~ 

2 ~ 
~ 3 ~ 
~ 

6-117-00 1025 DATE 

Cl> 
:= .2 =g c. 

>. - 1:::: 
1- Q) - ~ .2l ~ -~ ~ Cl> ~ 2 ID ID~ Q_ &~g E ~ ·5§ ~ ~ ·- ro C:: ro c: _ ~ 

(/) (/) ~(.) 0..0 ::J Uo 

SC-SM 

¥ 
_y_ 

12/6/06 
BACKHOE TYPE Volvo BL?O 

GROUNDWATER LOCATION Sta. 160+00 

DEPTH HOUR 
none 

REMARKS 

slightly moist 

DATE Downstream 

SURFACE ELEV. 1323.0' 

DATUM NAVD 88 

SOIL DESCRIPTION 

SILTY TO CLAYEY SAND, predominantly fine grained sand, trace of 
fine grained gravel, subangular to subrounded, Stage I cementation, 
medium plasticity, brown to light brown 

note : Stage I to I+ below 2' 

4 /// 
~ I): )1-D-j---t-G_C_-G_ M-j 

~ ~ · 
slightly moist 

GRAVEL WITH SILT & CLAY, predominantly coarse grained grave l, 
subangular to subrounded, considerable predominantly well graded sand , 
Stage I to I+ cementation , medium plasticity, light brown 

5 ~ ll.l...1..l./-------l 

~ 
slightly moist 

GC 
slightly moist 

9~ 

CLAYEY SAND, trace of coa rse grained gravel, subangu lar to 
subrounded, predominantly well graded sand, Stage I to I+ cementation, 
medium plasticity, light brown 

CLAYEY GRAVEL, predominantly well graded sand , predominantly 
coarse grained gravel, subangular to subrounded , Stage I+ cementation , 
light brown 

~ 10~~~~~====~==~------L-----------------------~ 
SAMPLE TYPE 

B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 
U - 3" O.D. 2.42" I. D. tube sample 
A - Dri ll Cuttings 
G - Grab sample 

LOG OF TEST PIT NO. TP06-16 

Page 1 of 2 
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• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/6/06 
BACKHOETYPE~V~o~l v~o~B~L~7~0~---------------------

Q) 
a. 
>- -:c 

13 Q) ~ ~ _. ~ ·ffi 
.r::: :E a. c.~2~3: g. ll a. E ~g ~ i5 § Q:; <=-"' 0 .!: LL <!>...J C/) Cll :2UO..O 

lU 

~ 
~ 11 ~ 
~ ~ 12 

~ ~ ~ ~; D 

13 

14 

15 

16 

17 

18 

19 

20 
-

GROUNDWATER LOCATION Sta. 160+00 

DEPTH HOUR DATE Downstream 

~g§ 'Sj_ none SURFACE ELEV. 1323 0' 

~ DATUM NAVD 88 (f.).gx 
~ -~ g 
·- "'a: REMARKS SOIL DESCRIPTION "- ~ :::>U o 

GC slightly moist CLAYEY GRAVEL, continued 

Stopped Backhoe at 12'6" 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-16 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 
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• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_1_17_-_00_1_0_2_5_ DATE 12/6/06 

BACKHOETYPE __ V~o=lv~o~B=L~70~-----------

1i 
>. -1: 

"§ t- 00) 
Cl) El ~ c c ' ti) 

.<:: :c a. ~"0~~~ ~ % Cl. E ~g> "' ro o om ..... 
O .~u.. \9...J (f) Cfl 20a.O 

u 

1 

2 D 

3 
) II 

4 

~ r ~ 5 

~ ~ 6 

~ ~ 
7 

8 

9 

r 10 
-

GROUNDWATER LOCATION Sta. 170+00 

DEPTH HOUR DATE Downstream 

_g~ ¥ none SURFACE ELEV. 1318.2' 

~~:§ Y. DATUM NAVD 88 
"'0~..::.:: 
~ ·~ g 
·- "'cr REMARKS SOIL DESCRIPTION c_ ~ 
:::l llo 

CLISC slightly moist SAND & CLAY, predominantly fine grained sand , uncemented to Stage 
I, medium to high plasticity, reddish -brown 

note: increase in fine grained sand & Stage I cementation & dark 
redd ish-brown below 2' 

sc CLAYEY SAND, trace of coarse grained gravel, trace of silt, 
slightly moist predominantly fine grained sand , Stage I+ cementation , medium plasticity , 

light brown 

SM/GM SAND & GRAVEL WITH SILT, trace of clay, predominantly well graded 
slightly moist sand, considerable predominantly coarse grained gravel, Stage I 

cementation, low plasticity, brown 

note: Stage II to II+ cementat ion & brown to tan below 9' 

Backhoe refused at 1 0' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-17 
U - 3" O.D. 2.42" I.D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP a me 
JOB NO. _ _:.6---'-1--'-1_7 ----'00:._1_02---'5- DATE 12/6/06 

BACKHOETYPE~V~ol~vo~B~L7~0~---------

2\. 
>- -:c 

13 1- Orn 
Q) Q.) ~ ..... - ' [) 

.t:: E a. c.~2~~ 
~ al c. E ~8' "' ~ ·o 5 cv ~ 
0 .SLL \9...J (f) (f) 200..0 

u 

1 0 
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6 

!![ 

0 
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I 
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9 

10 
c_____ 

GROUNDWATER LOCATION Sta. 190+00 

DEPTH HOUR 

~ .Q :g ¥ none 
~~::) -'-
~~g 
~~r: REMARKS 
::>Oo 

CLISC slightly moist 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 

DATE Downstream 

SURFACE .ELEV. 1319.1' 

DATUM NAVD 88 

SOIL DESCRIPTION 

SAND & CLAY, predominantly fine gra ined sand , uncemented, 
medium to high plasticity, reddish-brown 

note: Stage I to I+ cementation & brown in color be low 2' 

note: trace to some coarse grained gravel , subangular to subrounded 
below 6' 

note: Stage I+ cementation below 8' (blocky appearance to samples ) 

LOG OF TEST PIT NO. TP06-18 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 
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• 

PROJECT Wittmann ADMP 

J 0 B N 0 . __ 6_:_-_:_1 _:_1 7_:_-0.::..:0::_:1_:_0=.2 5-=--- DATE 12/6/06 
BACKHOETYPE~V~o~lv~o~B~L~?~O ______________ __ 

~ 
>- -:c 

~ t- tU-.!: .21 
(l) .9l ~ c c: Q.) 

.c :c a. C."ii)$~~ 
~ ll 

c. E "'"' ~ ·o§e;;c:-~ o "' o .cu... <.9 ...J (/) Cll :2U c..O 

l U 

11 

II: 

D 

12 

13 

14 

15 

16 

17 

18 

19 

20 
'-----

GROUNDWATER LOCATION Sta. 190+00 

DEPTH HOUR DATE Downstream 

-g .~ "Sl- none SURFACE ELEV. 1319.1' 

~~ :§ ~ DATUM NAVD 88 

a1~g 
~ ~ a::: REMARKS SOIL DESCRIPTION "- ~ ::::> Uo 

CL/SC slightly moist SAND & CLAY, continued 

Stopped Backhoe at 12' 

T p SAMPLE Y E 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-18 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 
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• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-_1_17_-_00_1_0_2_5_ DATE 12/4/06 
BACKHOETYPE~V~o~lv~o~B~L~7~0~------------

"' a. 
>. -:c 

"§ f- Oc:n 

"' ~ ~c c ·m 
.t:: :c c. C.v;2~3: 
~ ~ 

a. E l"g> ~ ·o § cu ~ "' 0 .!: lL l? ...J (f) Cfl :.:;uo..o 
u D 

1 

2 

Ill 

D 

3 . ~ . · ·~ :·~~ .. ". 
4 ·~ . ~;~~ D 

I) 
I) 

:·~~ I) 
I) ••• ll: 

5 
:~. ~ 
'• .. 

6 

7 

8 

9 

10 
-

GROUNDWATER LOCATION Sta. 200+00 

DEPTH HOUR 

:= .Q ~ ¥ none 
~~ ::) y_ 

·- -"' 
~~g 
·- roO::: REMARKS c:_ ~ 
:::> (.)o 

SM slightly moist 

SM/GM 
sl ightly moist 

GM 

sl ightly moist 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 

DATE Channel 

SURFACE ELEV. 1317.2' 
DATUM NAVD 88 

SOIL DESCRIPTION 

SILTY SAND WITH GRAVEL, trace of clay, trace to some coarse 
grained gravel , subangular to subrounded, predominantly fine grained 
sand , Stage I+ to II cementation , medium to high plasticity, light brown 

SAND & GRAVEL WITH SILT, trace of clay, considerable coarse 
grained gravel, subangular to subrounded , predominantly fine gra ined 
sand, Stage II to II+ cementation , low to medium plasticity , light brown to 
tan 

GRAVEL & SAND WITH SILT, rare cobbles up to 3" in diameter, trace 
of clay, considerable predominantly coarse grained gravel, subangular to 
subrounded , predominantly well graded sand, subangu lar to subrounded , 
Stage II+ to Ill cementation, low to medium plasticity, tan to white 

Backhoe refused at 5'6" 

LOG OF TEST PIT NO. TP06-19 
U - 3" 0.0. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1_0_25_ DATE 12/5/06 

BACKHOETYPE~V~o=lv~o~B=L7~0~---------------------

"' Q. 
>- ._:c 

1§ I-- Q) - ~ .2l 
"' ~ .2 ~ ~~ .r:: E 1:5. 

g. al Q. E ~ ·5§ ~ e:-~~ "' O.!:LL (9_J (/) (/) :200.. 0 

u D 
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2 • • 
•••• •. !I~ . ~ ,, 
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:·~ ~ 
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:·- ~ 
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:·- ~ 
5 •••• 
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8 

9 

10 
~ 

GROUNDWATER LOCATION Sta. 210+00 

DEPTH HOUR DATE Downstream 

_g~ '5j_ none SURFACE ELEV. 1317.1' 

~~ :5 .Y. DATUM NAVD 88 
·--"' 

&~g ·-.,a:: REMARKS SOIL DESCRI PTION c_ ~ 
::l Oa 

SM-GM slightly moist SAND & GRAVEL WITH SILT, trace of cobbles up to 2 1/2" in 
diameter, trace of clay, predominantly well graded sand , considerable 
coarse grained gravel, subangular to subrounded, Stage I to I+ 
cementation, light brown 

GM-GC GRAVEL WITH SILT & CLAY, trace of cobbles up to 3" in diameter, 
slightly moist predominantly well graded sand, predominantly coarse grained grave l, 

subangular to subrounded , Stage II+ to Ill cementation, low plasticity, tan 
to white 

Backhoe refused at 5' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-20 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/4/06 

BACKHOE TYPE __ V~o~l v~o~B~L~70~---------------------

"' a. 
>. -:c 

1§ ...... Q) -~ .21 
"' ~ :; c c: Q) 

.s:: :c Ci. C.ti).!H~~ 
fr ll a. E rom ~ ·o 5 Q> ~ ~ 0 "' 0 . ~ LL l 'L.J (/) (/) 2(.)0..0 
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2 . ~ D 

•••• •. ~ ~ . ~ ~~ 

••• 3 :·~ r. 
••• :·~ ~ 
•••• 4 • :·~ ~ 
•••• • :·~~ 

5 ••• :·- ~ ••• :·. ~ 
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8 

9 D 

10 
'---

GROUNDWATER LOCATION Sta. 220+00 

DEPTH HOUR 
-g .~ "¥ none 

~~:5 y_ 
-g~g 
~~a::: REMARKS c:_ ~ 
=:l(.) o 

SM slightly moist 

GM-SP 
sl ightly moist 

SM-GM 
slightly moist 

SM 
sl ightly moist 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 

DATE Channel 

SURFACE ELEV. 1316.1' 

DATUM NAVD 88 

SOIL DESCRIPTION 

SILTY SAND WITH GRAVEL, trace of clay, trace to some fine grained 
gravel, subangular to subrounded, Stage I cementation, medium plasticity, 
light brown 

GRAVEL WITH SAND & SILT, trace of clay, predominantly well graded 
sand , predominantly coarse grained gravel , subangular to subrounded, 
Stage I+ to II cementation , low to medium plasticity, light brown to tan 

note: increase in clay & decrease in cementation (Stage I) 

SAND & GRAVEL WITH SILT, trace of clay, predominantly fine 
grained sand, considerable predominantly fine grained gravel , subangu lar 
to subrounded , Stage I+ to II cementation , low to medium plasticity, light 
brown 

note: predominantly fine grained gravel below 7' 

SILTY SAND WITH GRAVEL, trace of clay, trace of coarse grained 
gravel , predominantly fine grained , Stage I+ to II cementation , low 
plasticity, light brown 

Backhoe refused at 1 0' 

LOG OF TEST PIT NO. TP06-21 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/5/06 

BACKHOE TYPE~V~o~lv~o~B~L~7~0~---------------------

2l_ 
>- ._£ 

~ f- 00) 
Q) .9? ~C C "ID 

J:; :E a. 
~ lil*~~ ~ ]j 

a. E ~g> "' ctl 0 0 Q) .._ 

0 . ~lL (!J...J (f) CfJ :2Uc..O 
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~ ~ 7 ~ ~ ~ 
8 ~ D 

~ :~{ 
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-

10 
~ 

GROUNDWATER LOCATION Sta. 230+00 

DEPTH HOUR DATE Downstream 

:= .§ --g "Sj_ none SURFACE ELEV. 1319.7' 
NAVD 88 dS~ => y_ DATUM 

~~g 
~~a:: c_ ~ REMARKS SOIL DESCRIPTION 
::JU o 

SC-SM slightly moist SILTY TO CLAYEY SAN D, predominantly fine gra ined sand, 
uncemented to Stage I, medium plasticity, light brown 

CL SANDY CLAY, predominantly fine grained sand , Stage I cementation , 
sl ightly moist medium to high plasticity, reddish-brown 

SC/GC SAND & GRAVEL WITH CLAY, predominantly well graded sand, 
slightly moist considerable fine grained gravel, Stage II+ to Il l cementation , medium to 

high plasticity , tan to white 

Backhoe refused at 8'6" 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D -Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-22 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP a me 
JOB NO. __ 6"-----'--11-'--'7_-0.:..c0:_:1_::_0=-25:___ DATE 12/1/06 

BACKHOETYPE~V~o~lv~o~B~L~7~0~---------------------

Q) 
a. 
>- -:c 

1§ f- 00) 
Q) _<;? 5cc ·a; 

.r::; :;: a. O.-;;;El2lS: 
~ $ 

a. E ~g ~ ·o 5 m ~ "' 0 .SLL (_9_, en en ~uo..o 
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~ 10 
'-----

GROUNDWATER LOCATION Sta. 240+00 

DEPTH HOUR 

= .Q :g ¥ none 

~~~ .!. 
~~g 
·-roO:: REMARKS c:_ ~ 
:::lUo 

SM slightly moist 

sc slightly moist 

GC 
sl ightly moist 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 

DATE Downstream 

SURFACE ELEV. 1319.6' 
DATUM NAVD 88 

SOIL DESCRIPTION 

SILTY SAND, trace of gravel , predominantly fine grained sand, Stage I, 
low plasticity to nonplastic, light brown 

CLAYEY SAND, predominantly fine to medium grained sand , weakly 
cemented (Stage I to I+), medium to high plasticity , reddish-brown 

note: trace to some gravel below 4' 

CLAYEY SAND & GRAVEL, trace of silt , well graded sand & gravel , 
subrounded to rounded , weakly lime cemented (Stage II), low plasticity, 
brown 

note: occasional lense of GP-GP 

note: Stage II+ to Ill below 8'6" 

Backhoe refused at 1 0' 

LOG OF TEST PIT NO. TP06-23 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP 

J OB NO. __ 6_-_1_17_-0_0_1_0_25_ DATE 12/5/06 
BACKHOETYPE~V~o~lv~o~B~L~7~0~------------

2l. 
T§ 

>. -.E 
~ Q)- !: .21 

Q) .9l ~ c c Q) 
.c E a. Cl. u;E! ~~ g. 3l Cl. E ~8' ~ ·c;§e;;~ "' O .Su.. C9...J (/) Cll :::;uc..o 
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'-----

GROUNDWATER LOCATION Sta. 250+00 

DEPTH HOUR DATE Channel 

= .Q :g 'Sj_ none SURFACE ELEV. 1320.0' 

c75~~ ~ DATUM NAVD 88 

~~g 
·-roO:: REMARKS SOIL DESCRIPTION c:_ ~ 
:::JU o 

SM/GM slightly moist SAND & GRAVEL WITH SILT, trace of clay, predominantly well graded 
sand , considerable predominantly coarse grained gravel, Stage I 
cementation , low to medium plasticity, brown to reddish-brown 

note: Stage I+ cementation below 1'6" 

SM-SC SILTY TO CLAYEY SAND WITH GRAVEL, trace of clay, some coarse 
slightly moist grained gravel , subangular to subrounded , predominantly well graded 

sand , Stage I to I+ cementation . low to medium plasticity, brown to 
reddish-brown 

note: predominantly fine grained sand below 6' 

note: Stage I to I+ cementation below 8' & increase in medium to coarse 
grained sand, subangular to subrounded 

SM/GM SAND & GRAVEL WITH SILT, trace of clay, predominantly well graded 
sl ightly moist sand , considerable predominantly coarse grained gravel , Stage I+ to II 

cementation , low to medium plasticity, brown to light brown 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-24 
U - 3" O.D. 2.42" !.D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 
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PROJECT Wittmann ADMP 

JOB NO. __ 6_-_11_7_-0_0_1_0_25_ DATE 12/5/06 
BACKHOE TYPE: __ V~o~lv~o~B~L7~0~------------

"' Cl. 

~ 
>. -.:E 

1- 00) 

"' .!!? *cc ·m 
.c E c. Cl. <n2 ~!;': 
~ 3l Cl. E ~g ~ ·a§ m ~ "' O .~u.. (9_j Cl) CIJ ::;;uc..o 

1U 
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20 
'----

GROUNDWATER LOCATION Sta. 250+00 

DEPTH HOUR DATE Channel 

_§:: '¥ none SURFACE ELEV. 1320.0' 

~~ § .Y- DATUM NAVD 88 
·--"' 

~~g 
·-roC:: REMARKS SOIL DESCRIPTION c_ ~ 
::J(_) 0 

SM/GM SAND & GRAVEL W ITH SILT , continued 

Backhoe refused at 1 0'6" 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-24 
U - 3" O.D. 2.42" I.D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 
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PROJECT Wittmann ADMP 

JOB NO. __ 6_-_1_17_-_0_0 1_0_2_5_ DATE 12/1/06 
BACKHOETYPE~V~o~lv~o~B~L~?~O~------------

QJ 
c. 
>. -.1.::: 

13 1- OCl 
QJ ~ ~c c · cu 

.s:: :c a. a.cn2~!: 
~ 3l 

c. E ~g> "' ~ ·o § m ~ 
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GROUNDWATER LOCATION Sta. 260+00 

DEPTH HOUR DATE Downstream 

~ g § ¥ none SURFACE ELEV. 1320.0' 

.Y DATUM NAVD 88 
~~t5 
~~& c _ ~ REMARKS SOIL DESCRIPTION 
:J O e 

SM slightly moist SILTY SAND, trace of gravel, predominantly fine grained sand , 
uncemented (Stage 1), low plasticity to nonplastic, light brown 

GM SIL TV SAND & GRAVEL, occasional cobble , w ell graded sand & 
slightly moist gravel, subrounded , weakly lime cemented (Stage 1), nonplastic, light 

brown 

note : occasional lense of GP-GM 

SM SIL TV SAND & GRAVEL, predominantly fine to medium grained sand, 
slightly moist predominantly fine grained gravel , weakly lime cemented (Stage II ), low 

plasticity , light brown 

note : interbedded w ith 2' to 3' th ick lenses of GP-GM, occasional cobble, 
uncemented, nonplastic, brown 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-25 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 2 
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• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1_0_25_ DATE 12/1/06 

BACKHOE TYPE~V~o~l v~o~B=L7~0~---------------------

"' 0. 
>- - :c 

1§ 
"' ~ ~---~ -~ 

.<:: E a. o.~$~~ 
~ 3l 0. E 

~8' ffi ·o 5 w ~ "' O .!:u.. t9...J (/) rn 2UO..O 
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20 
-

GROUNDWATER LOCATION Sta. 260+00 

DEPTH HOUR DATE Downstream 

= .2 ·~ ¥ none SURFACE ELEV. 1320.0' 

~~~ y_ DATUM NAVD 88 

~~g 
·- co O:: REMARKS SOIL DESCRIPTION c_ ~ 
:JUo 

SM slightly moist SILTY SAND & GRAVEL, continued 

Stopped Backhoe at 11' 

SAMPLE TYPE 
B - Und istu rbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-25 
U - 3" O.D. 2.42" I. D. tube sample 
A - Dri ll Cuttings 
G - Grab sample Page 2 of 2 
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• 

• 

PROJECT Wittmann ADMP 

JOB NO. __ 6_-_11_7_-0_0_1_0_25_ DATE 12/1/06 
BACKHOETYPE __ V~o~l~vo~B~L~7~0 ______________________ _ 

"' c. 

13 
>. -:c 
r- Q)- !: .2l 

"' ~ 3 ffi~~ .s= :E 0. 
g. ll c. E ~ ·5~~~ ~g "' O . ~u... Cl ...J (fJ (fJ :200.. 0 

u 
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~~ D 
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10 
'-------

GROUNDWATER LOCATION Sta. 272+00 

DEPTH HOUR DATE Downstream 

_g~ ¥ none SURFACE ELEV. 1311.7' 

~~ :5 Y. DATUM NAVD 88 
.,:-"' 

~ ·~ g 
·- m et: REMARKS SOIL DESCRIPTION c_ ~ 
:J Oo 

CL slightly moist SANDY CLAY, some silt, predominantly fine grained sand, medium to 
high plasticity, light reddish-brown 

note : occasional zone of SC 

CL slightly moist 
SANDY CLAY, trace of silt, predominantly fine grained sand , weakly 
lime cemented (Stage I to 1+), medium to high plasticity , reddish-brown 

SM SILTY SAND, trace to some gravel , predominantly fine to medium 
sl ightly moist grained sand, weakly to moderately lime cemented (Stage II+), low 

plasticity, light brown 

note : occasional gravelly zone & occasional zone SP-SM/GP-GM 

SM SILTY SAND, trace of gravel, predominantly fine grained sand , weakly 
sl ightly moist lime cemented (Stage II to II+ ), low plasticity to nonplastic, light brown 

note: sand coarsens with depth , increase in gravel (Stage I to I+) 

SAMPLE TYPE 

LOG OF TEST PIT NO. TP06-26 B - Undisturbed Bulk Sample 
D -Disturbed Bulk Sample 
U - 3" O.D. 2.42" I. D. tube sample 
A - Dri ll Cuttings 
G - Grab sample Page 1 of 2 
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PROJECT W ittmann ADMP 

JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/1/06 
BACKHOETYPE: __ V~o~l~vo~B~L~7~0 _____________________ _ 

2l. 
>. - :c 

ri r Q)_.!: .2l 
Q) 

~ 3 a3 ~~ .<:: :E a. 
g. al a. E ~ ·5§ ~ ~ ~g> "' O .~ u.. t9 ...J (fJ w ::;; u a.o 

1U 
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20 
L____ 

GROUNDWATER LOCATION Sta. 272+00 

DEPTH HOUR DATE Downstream 

:= .Q :g 'Sj_ none SURFACE ELEV. 1311 .7' 

~~ ::) Y. DATUM NAVD 88 
-= ""' ~·~ g 

·- roO::: REMARKS SOIL DESCRIPTION c: _ ~ 

:::> Uo 

SM sl ightly moist SIL TV SAND, continued 

Stopped Backhoe at 11' 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-26 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 2 of 2 
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• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/5/06 

BACKHOETYPE~V~o~lv~o~B~L~7~0~---------------------

1i 
>. -.:c 
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~ 3 ffiffi~ .<:: :E c_ 

~ 3l 
a. E ~ ·5§ ~ ~ ~g "' O .~u.. el...J (/) Cll :2UO..O 

u 

~ 
~ 1 ~ ~ ~ 2 

~ 
It 

D 

~ 3 

~ 
~ 4 

~ ~ 5 

~ ~ 6 

~ ~ 
7 ~ iW o 

8 

9 

10 
-

GROUNDWATER LOCATION Sta. 282+50 

DEPTH HOUR 

== .Q :g ¥ none 

~~~ .Y. 
~~g ·-.,a:: REMARKS c: _ ~ 

::JUo 

sc slightly moist 

SC-CL 
slightly moist 

SC-GC 
slightly moist 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample 

DATE Downstream 

SURFACE ELEV. 1314.5' 
DATUM NAVD 88 

SOIL DESCRIPTION 

CLAYEY SAND, trace of fi ne grained gravel , predominantly fine 
grained sand, Stage I to I+ cementation , reddish-brown 

SAND & CLAY, predominantly fine grained sand , Stage I+ to II 
cementation , medium to high plasticity, light brown to tan 

SAND & GRAVEL WITH CLAY, predominantly wel l graded sand, 
considerable coarse grained gravel , Stage II+ to Il l cementation, low to 
medium plasticity , tan to white 

Backhoe refused at 7'6" 

LOG OF TEST PIT NO. TP06-27 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 
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PROJECT Wittmann ADMP 

JOB NO. __ 6::_-_:__11_:_:7_-0::....:0:_:1__::_0=.25=-- DATE 12/5/06 
BACKHOETYPE~V~o~lv~o~B=L=7~0~---------------------
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:c Q) 

~ 3 IDai~ .r:: Ci 

~ al a. E ~ ·5§ ~ ~ ~g "' o .Su. (.')_J (f) (f) ::;; ()C.. 0 

u 

~ 
D 

~ 
1 ~ 
~ 2 ~ ~ 3 

~ 
~ 4 

~ 
D 

~ 5 

~ ~ 6 ~ 
~ 7 ~ D 

~ ) ~ 1: 
8 ~ 
~ 9 

~ 
10 

-

GROUNDWATER LOCATION Sta. 297+50 

DEPTH HOUR DATE Channe l 

_g:::: ¥ none SURFACE ELEV. 1309.9' 

~~§ y_ DATUM NAVD 88 
<>=-"' 

~ -~ g 
·- "'0:: REMARKS SOIL DESCRIPTION c:_ ~ 
:::l () 0 

sc slightly moist CLAYEY SAND, predominantly fine grained , sand, Stage I to I+ 
cementation , medium to high plasticity , brown to reddish-brown 

note: uncemented to Stage I cementation & reddish-brown at 1' 

sc SANDY CLAY WITH GRAVEL, trace of silt, predominantly we ll graded 
slightly moist sand , subangu lar to subrounded, considerable coarse grained gravel , 

subangu lar to subrounded, Stage I+ to II cementation, medium plasticity, 
light brown to tan 

note: decrease in cemetation (Stage I) & fine to medium grained sand 
below 5' 

note: increase in cementation (Stage II) below 9' 

Stopped Backhoe at 9'6" 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D -Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-28 
U - 3" O.D. 2.42" I.D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 



• 

• 

• 

PROJECT Wittmann ADMP 

a me 
JOB NO. __ 6_-_11_7_-0_0_1_02_5_ DATE 12/5/06 

BACKHOETYPE~V~o~lv~o~B~L7~0~----------------------

~ 
>. -:c 

1§ r- 0) ....... .:: .2l 
a> ~ Baiffi~ .c E c. 

~ 31 
a. E ~ ·5§ ~ ~ ~g "' 0 .~LL (!) ...J (f) (f) :<oo..o 

u 

~ 
~ 1 

~ ~ 2 
D 

3 

4 

5 

6 D 

7 

8 

9 

10 
-

GROUNDWATER LOCATION Sta. 300+00 

DEPTH HOUR DATE Downstream 

_g:=: '¥ none SURFACE ELEV. 1311 .2' 

~~:§ .Y. DATUM NAVD 88 
.;:-"' 

~ -~ g 
·-coO:: REMARKS SOIL DESCRIPTION c:_ ~ 
::JOo 

SC-CL slightly moist SAND & CLAY, predominantly fine grained sand , trace of coarse 
grained gravel, Stage I to I+ cementation , medium plasticity, brown to 
reddish-brown 

SM/GM SAND & GRAVEL WITH SILT, trace of clay , predominantly we ll graded 
sl ightly moist sand , considerable coarse grained gravel, Stage II to Il l cementation , low 

plasticity, tan to white 

note: increase in fines (clay) at 4' 

Backhoe refused at 7' 

SAMPLE TYPE 
8 - Undisturbed Bulk Sample 
D - Disturbed Bulk Sample LOG OF TEST PIT NO. TP06-29 
U - 3" O.D. 2.42" I. D. tube sample 
A - Drill Cuttings 
G - Grab sample Page 1 of 1 



• 

• 

• 

PROJECT Wittmann ADMP a me 
JOB NO. __ 6_-1_1_7-_00_1_02_5_ DATE 12/5/06 

BACKHOETYPE~V~o~lv~o~B~L~7~0~---------------------

i!l. 
>- -:c 

"§ 1- Q)- ~ .Q> 

"' "*-BID&i~ .c E c. a. Q) a. E ~ ·5§ ~ ~ ~g> "' "' "' O .~u... t9....l (/) (/) ::;; l)Cl.. 0 

u 

~ 
~ 1 ~ D 

~ 2 

~ 
~ 3 

~ D 

~ 4 ~ 
~ 5 

~ 
~ 6 

~ ~ 7 

~ 
~ 8 

~ 
~ 9 

10 
-

GROUNDWATER LOCATION Sta. 307+50 

DEPTH HOUR 

~ .Q=g '5j_ none 

s .~~ Y. 

~~g ·-.,a:: REMARKS c: _ ~ 

:Jllo 

sc slightly moist 

SC-CL 
slightly moist 

SAMPLE TYPE 
B - Undisturbed Bulk Sample 
D -D isturbed Bulk Sample 

DATE Downstream 

SURFACE ELEV. 1311 .1' 

DATUM NAVD 88 

SOIL DESCRIPTION 

CLAYEY SAND, trace of coarse grained gravel , subangu lar to 
subrounded, predominantly fine grained sand, uncemented to Stage I, low 
to medium plasticity, light brown to brown 

CLAYEY SAND TO SANDY CLAY, predominantly fine grained sand , 
Stage I to I+ cementation, medium to high plasticity, reddish-brown 

note: Stage II cementation , tan in color below 4' 

note: increase in coarse grained gravel & Stage I+ to II cementation 
below 8'6" 

Backhoe refused at 9'6" 

LOG OF TEST PIT NO. TP06-30 
U - 3" O.D. 2.42" I. D. tube sample 
A - Dri ll Cuttings 
G - Grab sample Page 1 of 1 
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I 
j 
~I 
~ 
~I 

~I 

• • 
STATIONING (FEET) 

180+20 180+10 180+00 179+90 179+80 179+70 

0 0 

G ML 
I 

G 
I- 2 2 ~ \ BENCH //I 

3~1 _______ [ _ _ -~-// 
I I I- 3 

ML rl I / 

~ t'" 
w 

/ w 
)' ~ 

:I: 5 (< 5 X 
t G SM/ML 'l: t w ~ w c I+ - II );%, 60 6 

------------
/, 

SP-SM/GP-GM 
I+ -II 

7 ~ I SM/GM \ I /'/)// I- 7 
II+ 

J T~~f\Jrl-l R."TT("'H .. A 
~ :, 

1a - (ML) Sandy slit. trace of day, predominantly fine grained sand, Stage I. non plastic to low plasticity, light brown 

note: occasional sandy/gravelly lense 

1b- (SP-SM) Sand with sitl, some gravel, well graded sand . nonplastic, brown 

note: occasional lense of silty sand 

2a - (SM/ML) Sandy silt to silty sand , trace of clay, predominantly fine to med ium grained sand, weakly lime cemented 
(Stage I+- II), nonplastlc to low plasticity, light brown 

2b - (SP-SM/GP-GM) Sand & gravel with sitl, rare cobble, well graded sand, predominantly fine grained gravel, subangular 
to subrounded , weakly cemented (Stage I+- II ), nonplastlc, brown 

3a- (SM/GM) Silty sand & gravel, well graded sand, predominantly fine grained gravel , subangular to subrounded, weakly 
to moderately lime cemented (Stage II+), nonplastlc to low plasticity, light grayish-brown 

JOB NO. 6·117-001025 

DESIGN: KCF 

DRAWN: GWH 

DATE: 1212006 

I SCALE: AS SHOWN 

KEY 

D EOLIAN/ALLUVIAL UNIT · 1 

HOLOCENE 

D ALLUVIAL UNIT- 2 

PlEISTOCENE 

D AlLUVIAL UNIT- 3 
PLEISTOCENE 

TRENCH LOG 

TRENCH INVESn GAn ON 
WITTMANN AOMP 

• 

SM(I,I) 
USCS SOIL CLASSIFICATION WITH 
STAGE OF CARBONATE MORPHOLOGY 

._,.... CONTACT 

- - - TE ST TRENCH BENCH 

~~~ SOIL DISCONTINUITY 

FIGURE a me& 
TI06-5 



• 
PROJECT: 

LOCATION : 

SAMPLE SOURCE: 

I Location & Depth 

TH06-1T 

TH06-1C 

TH06-2 

TH06-3T 

TH06-3C 

TH06-4T 

TH06-4C 

TH06-5 

AI& 
MSHTOR11 

Wittmann ADMP McMicken Dam 

SEE BELOW 

Silt or 

Clay Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium l Coarse 

• 
JOB NO: 6-117-001025 PH 1 

WORK ORDER NO: 1 

DATE ASSIGNED: 11 /28/06 

GRAVEL 

I 
COBBLES 

Fine Coarse 

I uses 1 LL I PI #200 #1 oo I #5o I #4o I #3o I #16 I #1 o I #8 I #4 1t4" I 3t8" 1112 .. I 3t4" I 1.. [11/4" [1 112 .. l 2" I 3" 6" 

PERCENT PASSING BY WEIGHT 

sc 39 21 46 54 62 66 69 75 80 81 86 89 94 96 98 98 98 100 100 100 100 

CL 31 14 51 60 67 70 73 80 85 87 91 93 96 98 99 100 100 100 100 100 100 

SM 22 3 33 46 57 60 62 66 70 71 81 85 92 95 98 99 100 100 100 100 100 

CL 30 12 54 66 75 78 80 84 86 87 91 93 96 97 99 100 100 100 100 100 100 

SM 22 2 37 53 63 66 69 74 79 80 87 89 93 95 98 99 100 100 100 100 100 

sc 36 16 38 48 55 "58 60 65 68 69 75 78 84 88 92 94 95 97 100 100 100 

sc 73 47 34 45 55 59 63 69 74 76 83 87 94 96 98 100 100 100 100 100 100 

SC-SM 21 5 34 48 63 70 76 85 90 92 97 98 99 99 100 100 100 100 100 100 100 

---- - - - - ____ l - ---- - - ------- . 

REVIEWEOBY ~ -::. 
::> 

Lab#[ 

1 

2 

3 

4 

5 

6 
r-

7 r--
8 r--



• 
PROJECT: 
LOCATION: 

SAMPLE SOURCE: 

I Location & Depth 

TP06-03 @ 1.0-2.0" 
TP06-03 @ 3.0-4.0' 
TP06-29 @ 2.0-3.0' 
TP06-29@ 6.0-7 .0' 
TP06-28@ 0.0-1.0' 
TP06-28 @ 4.0-5.0' 

TP06-28@ 7.0-8.0' 
TP06-27 @ 2 0-3.0' 
TP06-27@ 7.0-7.5' 
TP06-26 @ 2.0-3 .0' 

ARf 
AAStt TOR18 

Wittmann ADMP McMicken Dam 
Arizona 

SEE BELOW 

Silt or 
Clay Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium I Coarse 

• 
JOB NO: 6-117-001025 PH 1 
WORK ORDER NO: 2 

DATE ASSIGNED: 11 /2812006 

GRAVEL 
COBBLES 

Fine I Coarse 

I uses I LL I PI #200 #1 oo I #so I #4o I #3o I #16 I #1 o I #8 I #4 1/4"1 3/8"11/2"1 3/4" I 1" 11 1/4"11 112 .. I 2" I 3" 6" Lab#l 

PERCENT PASSING BY WEIGHT 

SM NV NP 35 48 62 69 76 88 93 94 97 97 98 98 99 99 99 99 100 100 100 9 • 
CL 37 19 71 80 85 88 90 94 96 96 98 98 99 99 100 100 100 100 100 100 100 10 

SP-SM 46 13 9.1 13 17 19 22 30 40 44 64 67 75 81 87 91 94 99 100 100 100 11 
SM 65 32 18 25 29 32 35 44 53 57 85 89 93 94 96 96 96 97 100 100 100 12 

sc 25 9 50 65 77 82 86 92 95 96 98 99 100 100 100 100 100 100 100 100 100 13 
GC 37 13 27 31 34 36 38 43 50 52 60 63 67 71 76 86 91 92 100 100 100 14 
SM 45 18 47 56 61 64 69 80 88 90 97 98 98 99 100 100 100 100 100 100 100 15 
CL 36 16 51 64 74 78 81 87 90 91 95 96 98 99 100 100 100 100 100 100 100 16 
sc 35 11 18 25 33 38 43 54 67 72 89 92 96 97 99 100 100 100 100 100 100 17 
CL 36 20 51 65 77 81 84 87 88 89 90 92 93 95 96 96 98 100 100 100 100 18 

REVI EWED BY~ 



• 
PROJ ECT: 

LOCATION: 

SAMPLE SOURCE: 

I Location & Depth 

TP06-26 @ 1 0.0-11 .0' 

TP06-25 @ 1.0-2 .0' 

TP06-24 @ 1.0-2 .0' 

TP06-24@ 6.0-7 .0' 

TP06-24@ 9 .0-10 0' 

TP06-23@ 0.0-1 .0' 

TP06-23 @ 5.0-6.0' 

A_. 
AAS~ TO 1\18 

Wittmann ADMP McMicken Dam 

Arizona 

SEE BELOW 

Silt or 

Clay Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium I Coarse 

JOB NO: 

WORK ORDER NO: 

DATE ASSIGNED : 

GRAVEL 

Fine I Coarse 

6-1 17-001025 PH 1 

2 

11/28/06 

• 

COBBLES 

I uses I LL I PI #200 #1 oo I #so I #4o I #3o I #16 T #1 o 1 #8 1 #4 1/4"1 3/s"1 112 .. I 3/4" I 1" 11 1/4" 11 112 .. I 2" I 3" 6" Lab #I 

PERCENT PASSING BY WEIGHT 

sc 35 13 29 42 52 55 58 62 67 69 78 82 89 93 97 99 100 100 100 100 100 20 

SM NV NP 41 62 79 84 88 92 95 95 99 100 100 100 100 100 100 100 100 100 100 21 

SP-SM 25 2 8.4 12 18 24 32 43 52 55 70 76 86 91 97 99 99 100 100 100 100 23 

SM 37 12 29 42 51 55 58 65 72 74 90 92 95 97 99 99 100 100 100 100 100 24 

sc 37 15 28 39 47 51 55 63 70 72 81 87 95 98 100 100 100 100 100 100 100 25 

SM NV NP 31 43 56 61 66 72 77 78 83 86 90 92 96 99 100 100 100 100 100 26 -
CL 30 15 56 70_ 82 85 88 ~~~ ~5 98_~8 99 100 1 00 1 00 1 00 1 00 1 00 1 00 100 __ 27 

---- - ·-------~L--- ____ ...,__ ___ ___ __; 

REVIEWED BY C:W[~ 



• 
PROJECT: 

LOCATION: 

SAMPLE SOURCE: 

I Location & Depth 

TP06-22 @ 2.0-3.0' 
TP06-21 @ 2.0-3.0' 
TP06-21 @ 6.0-7.7' 
TP06-21@ 9.0-10.0' 

TP06-20@ 0.0-1 .0' 
TP06-20@ 4.o-s.o· 
TP06-19@ 0.0-1 .0' 

TP06-19 @ 2.0-3.0 ...... 

A a. 
AASHTO R18 

Wittmann ADMP McMicken Dam 

Arizona 

SEE BELOW 

Silt or 

Clay Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium I Coarse 

JOB NO: 

WORK ORDER NO: 

DATE ASSIGNED: 

GRAVEL 

Fine I Coarse 

6-117-001025 PH 1 
2 
11/28/06 

• 

COBBLES 

I uses I LL I PI #200 #1 oo 1 #so 1 #4o 1 #3o 1 #16 l #1 o 1 #a 1 #4 1/4"13/8"11,2" 1 3/4" 1 ,.. 11 1/4" 11 112 .. 1 2" I 3" 6" Lab#l 

PERCENT PASSING BY WEIGHT 

CL 42 21 60 74 81 84 87 90 92 93 96 98 99 99 100 100 100 100 100 100 100 29 

sc 36 15 15 21 27 30 34 43 51 55 71 77 85 90 94 97 98 100 100 100 100 32 

SP-SC 29 7 12 18 29 36 41 49 55 58 72 79 89 93 97 99 99 100 100 100 100 33 

SP-SC 33 12 12 19 30 35 40 48 55 58 70 76 86 92 96 98 100 100 100 100 100 34 

SM NV NP 12 17 22 25 27 32 40 43 59 64 75 84 92 97 100 100 100 100 100 35 
SP-SM NV NP 6.6 10 15 18 20 25 33 36 55 59 70 77 83 90 92 95 97 100 100 36 

sc 32 14 38 49 56 58 60 64 68 69 77 83 92 96 98 100 100 100 100 100 100 37 

__ GC _ _ 32 14 15 22 28 32 35 41 46 48 57 62 72 78 86 92_ ~5 - 95 100 100 100 38 

REVIEWED BY _.::.(2:::::.· ~...!4--ile;~--------



• 
PROJECT: 

LOCATION: 

SAMPLE SOURCE: 

I Location & Depth 

TP06-19@ 4.0-5.0' 

TP06-18@ 1.0-2.0' 

TP06-18@ 6.0-7.0' 

TP06-1 7@ 2.0-3.0' 

TP06-17@ 4.0-5 .0' 

TP06-16 @ 6 .0-7 .0' 

TP06-15 @ 0.0-1 .0' 

TP06-15@ 5.0-6.0' 

TP06-1S @_8 ,0: 1 o.o· 

Al)!f 
MSHTO R18 

Wittmann ADMP McMicken Dam 

Anz.ona 

SEE BELOW 

Silt or 

Clay Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium I Coarse 

JOB NO: 

WORK ORDER NO: 

DATE ASSIGNED: 

GRAVEL 

Fine I Coarse 

6-117-001025 PH 1 

2 

11 /28/06 

• 

COBBLES 

I uses I LL I PI #200 #1 oo I #5o I #4o I #3o I #16 I #1 o I #8 I #4 1/4"l3t8"l1t2"1 3/4" J 1" , , 1/4"j1 1/2"1 2" I 3" 6" Lab#l 

PERCENT PASSING BY WEIGHT 

GP-GM 37 12 7.3 10 13 15 16 21 26 28 39 44 55 62 77 84 96 96 100 100 100 39 

CL 25 8 56 69 81 85 88 93 96 97 99 99 99 99 99 100 100 100 100 100 100 40 

CL 38 14 65 75 80 81 82 84 85 85 89 93 97 98 99 100 100 100 100 100 100 41 

CL 38 19 61 75 84 87 90 94 96 97 99 100 100 100 100 100 100 100 100 100 100 43 

sc 33 12 48 63 71 73 75 78 81 82 87 89 93 95 97 98 100 100 100 100 100 44 

CL 36 15 53 64 71 73 76 79 83 84 88 90 94 97 99 100 100 100 100 100 100 47 

SP-SM NV NP 7.7 13 23 28 33 41 47 50 65 73 83 90 95 97 98 100 100 100 100 49 

CL-ML 23 7 57 73 85 88 90 92 93 93 95 96 98 98 99 100 100 100 100 100 100 50 

sc 30 12 36 50 62 66 68 73 _ 76 77 83 87 92 94 96 98 98 100 100 100 100 51 

REVIEWED BY --=¥-=¥------------



• 
PROJECT: 

LOCATION: 

SAMPLE SOURCE: 

L __ Location & Depth 

TP06-14@ 0.0-1.0' 

TP06- 14 @ 4.0-5.0' 

TP06-14@ 12.0-13.0' 

TP06-13@ 2.0-3 .0' 

TP06-13 @ 7.0-8 0' 

TP06-12@ 1.0-2 .0' 

TP06-12@ 5.0-6 .0' 

TP06-11@ 2.0-3.0' 

TP06-11 @ 6.0-7 .0' 

A. 
AAS IITO R18 

Wittmann ADMP McMicken Dam 

Arizona 

SEE BELOW 

Silt or 

Clay Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USGS (ASTM D-2487) 

SAND 

I Medium I Coarse 

JOB NO: 

WORK ORDER NO: 

DATE ASSIGNED: 

GRAVEL 

Fine I Coarse 

6-117-001025 PH 1 

2 

11 /28/06 

• 

COBBLES 

I uses I LL I PI #200 #1ool #so I #4o I #Jo I #16 I #1o I #8 I #4 1/4"1 3/8" l 1t2" 1 Jt4" 1 1" 11 1/4"11 112 .. 1 2" I 3" 6" Lab#l 

PERCENT PASSING BY WEIGHT 

CL-ML 21 5 50 69 81 84 87 91 95 95 98 99 99 100 100 100 100 100 100 100 100 52 I 

SM 20 2 40 52 62 65 70 77 82 84 90 92 95 96 97 99 100 100 100 100 100 53 I 

SP-SC 25 5 11 16 22 25 28 33 41 43 61 69 81 89 97 99 100 100 100 100 100 54 I 

SC-SM 24 6 32 43 53 57 60 65 69 71 79 82 87 90 92 95 97 97 100 100 100 55 ! 

sc 39 20 41 71 63 67 70 76 80 81 88 91 95 97 99 100 100 100 100 100 100 56 

sc 33 14 39 48 55 57 60 65 69 71 79 83 89 92 96 98 100 100 100 100 100 58 

sc 36 17 44 61 74 76 79 82 86 87 93 95 97 98 100 100 100 100 100 100 100 59 

CL 39 16 65 80 86 88 89 92 93 94 95 97 99 99 100 100 100 100 100 100 100 61 

SP-SC 49 29 8.6 10 12 13 16 26 38 41 56 63 75 82 92 95 100 100 100 100 100 62 

REVIEWED BY -~-=---,~r-----------



• 
PROJECT: 

LOCATION : 

SAMPLE SOURCE: 

I Location & Depth 

TP06-11@ 10.0-11 .0' 

TP06-10@ 0.0-1.0' 

TP06-10@ 7.0-8.0' 

TP06-09@ 2.0-3.0' 

TP06-09 @ 8.0-9.0' 

TP06-09@ 11 .0-12.0' 

TP06-08@ 2.0-3.0' 

TP06-08@ 7.0-8.0' 

TP06-07@ 0.0-1.0' 

TP06-07@ 4.0-6 0' 

A a. 
AASIITO R18 

Wittmann ADMP McMicken Dam 

Arizona 

SEE BELOW 

Silt or 

Clay Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM D-2487) 

SAND 

I Medium I Coarse 

• 
JOB NO: 6-117-001025 PH 1 

WORK ORDER NO: 2 

DATE ASSIGNED: 11 /28/06 

GRAVEL 
COBBLES 

Fine l Coarse 

I uses I LL I PI #200 #1 oo 1 #5o 1 #4o 1 #3o 1 #16 1 #1 o 1 #8 1 #4 1/4" 13/8" 1 112 .. I 3/4" I 1" 11114 .. 11 112 .. I 2" I 3" 6" Lab#l 

PERCENT PASSING BY WEIGHT 

sc 30 10 20 29 38 44 51 62 72 74 86 89 93 95 98 100 100 100 100 100 100 63 

sc 29 10 22 29 36 40 43 50 57 60 73 78 87 91 95 97 99 100 100 100 100 64 

CL 30 14 64 76 83 85 86 89 91 92 95 97 98 99 100 100 100 100 100 100 100 65 

GP-GC 39 22 7.6 10 13 15 18 26 33 36 50 57 69 77 87 92 97 98 100 100 100 67 

sc 34 13 20 26 34 41 49 64 72 75 87 90 96 98 100 100 100 100 100 100 100 68 

SP-SM NV NP 12 17 28 38 49 66 74 ' 76 83 85 90 93 96 98 100 100 100 100 100 69 

SM 22 3 47 69 85 89 91 96 95 96 98 98 99 99 99 100 100 100 100 100 100 70 

sc 46 24 42 54 65 69 73 79 82 84 90 93 96 98 99 100 100 100 100 100 100 71 

SP-SC 31 13 8.2 12 19 22 26 32 40 42 56 62 73 82 93 97 98 98 100 100 100 73 

sc 45 25 35 41 51 -~ ··· ' 64_ 73 77 78 82 85 90 93 97 99 100 100 100 100 100 74 

REVIEWED BY C./}i~~/ 



• 
PROJECT: 

LOCATION: 

SAMPLE SOURCE: 

I Location & Depth 

TP06-07@ 11.0-12.0' 

TP06-05@ 0.0-1 .0' 

TP06-05 @ 8.0-9.0' 

TP06-04 @ 3.0-4 .0' 

TP06-04 @ 5.0-6 .0' 

TP06-03 @ 0.0-1.0' 

TP06-03 @ 3.0-4.0' 

TP06-03@ 12.0-13.0' 

TP06-02 @ 0.0-2.0' 

TP06-02 @ 6.0-8.0' 

A a. 
AASHTO R18 

Wittmann ADMP McMicken Dam 

Arizona 

SEE BELOW 

Silt or 

Clay Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USGS (ASTM D-2487) 

SAND 

I Medium I Coarse 

JOB NO: 

WORK ORDER NO : 

DATE ASSIGNED: 

GRAVEL 

Fine I Coarse 

6-117-001025 PH 1 

2 

1/28/06 

• 

COBBLES 

I uses I LL I PI #200 #1 oo I #so I #4o I #3o I #16 I #1 o I #8 I #4 1t4"l3/8"l1t2" 1 3/4" I 1" l1 1t4"11 1t2"l 2" I 3" 6" Lab#l 

PERCENT PASSING BY WEIGHT 

SP-SC 26 8 8.1 11 20 27 38 60 72 75 84 86 91 93 96 98 100 100 100 100 100 75 

SM 21 3 27 42 55 59 61 67 72 74 83 86 91 94 96 98 98 99 99 100 100 76 

GP NV NP 4.9 7 9 11 12 19 27 32 52 60 73 80 87 91 93 94 94 100 100 77 

sc 28 10 22 30 40 43 47 53 60 62 72 77 85 90 97 100 100 100 100 100 100 79 

SP 26 6 4.9 8 15 20 25 33 41 44 59 65 76 84 91 96 99 100 100 100 100 ~ sc 35 16 43 55 66 71 76 82 87 88 93 95 98 99 100 100 100 100 100 100 100 82 

SM 33 9 21 29 38 42 46 53 62 65 80 86 95 99 100 100 100 
r--

100 100 100 100 83 

SM NV NP 15 23 49 67 77 87 90 90 94 95 98 99 100 100 100 100 100 100 100 84 

sc 30 13 40 50 61 67 72 81 87 89 93 95 98 99 100 100 100 100 100 100 100 85 

sc ' 36 L__13 . 29 38 51 56 _ _ 6_0_ 68 73 75 83 86 91 95 98 100 100 100 100 100 100 86 
-

REVIEWED BY c~ 



• 
PROJECT: 

LOCATION: 

SAMPLE SOURCE: 

L Location & Depth 

TP06-02@ 10.0-12.0' 

TP06-01 @ 2.0-3.0' 

TP06-01 @ 7.0-8.0' 

TP06-01 @ 12.0-13.0' 

Ar& 
AASttTOR18 

Wittmann ADMP McMicken Dam 

Arizona 

SEE BELOW 

Silt or 

Clay Fine 

• 
MECHANICAL SIEVE ANALYSIS 

GROUP SYMBOL, USCS (ASTM 0-2487) 

SAND 

I Medium I Coarse 

JOB NO: 

WORK ORDER NO: 

DATE ASSIGNED: 

GRAVEL 

Fine I Coarse 

6-117-001025 PH 1 

2 

11 /28/06 

• 

COBBLES 

I uses I LL I PI #200 111 oo I #5o I #4o I #3o I #16 I #1 o I #8 I #4 1/4"1 3t8"l1t2"l 3/4" I 1" 11 1/4"11 112 .. 1 2" I 3" 6" lab #I 

PERCENT PASSING BY WEIGHT 

SP-SM NV NP 8.8 15 30 40 50 62 69 72 81 85 91 94 98 99 100 100 100 100 100 87 

sc 27 10 48 73 88 92 94 97 97 98 98 99 100 100 100 100 100 100 100 100 100 88 

sc 36 14 30 42 51 55 59 66 72 75 87 90 95 97 99 100 100 100 100 100 100 89 

SP-SM NV NP 11 19 35 46 57 71 77 79 87 89 93 95 97 99 100 100 100 100 100 90 

r--
r--
r--

- - -- - . .. 

REVI EWED BY c..~ 
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• 

• 

Refraction Seismic 
Interpretation 

Line 12 AMEC Job No. 6-117-001025 

Qi 
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~ a 
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Q) 
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a: 
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South Interpretation of Refraction Seismic Data North 
5-r------------------------------------------------------------------------, 
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• 

• 

• 

Refraction Seismic 
Interpretation 

Line 13 AMEC Job No. 6-117-001025 

south Interpretation of Refraction Seismic Data North 
5 -~--------------------------------~s~tt~a---------------------------------------, 

o+-----------------------------------2_9_
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Test Pit TP-601 at 5.0' 

• 
~ Gannett Fleming 

Exalltna CHiiVf!f~ As l'romlsH 



• 

• 

• 

'"' .·., . 

I 

Test Pit TP-601 at 7.5' . 
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Test Pit TP-60 1. Excavator lifting off ground when digging . 
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Test Pit TP-60 1. Sidewall. 
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Test Pit TP-602 at 6.0' . 
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Test Pit TP-603 at 5.0 ' . 
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Test Pit TP-603 at 7.0' . 
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DAILY PROGRESS REPORT 
a me 

Project Name: McMicken FRS Date: 4/28/2014 

Project Number 17-2013-4059 Client: Gannett Fleming 

Project Location : Surprise , AZ Sub Contractor: 

s M T w T F s Arrival : 700 Reg. Hours 7 

Sunny Cloudy Rainy Departure: 1200 OT Hours: 
<32 30s 40s 50s 60s 70s 80s 

90s 100s 110s 120s Mileage: 93 Total Hours: 7 

I Report No. I JV-001 I 
SERVICES REQUESTED: Compaction Testing Corrective Action Required : I 
Arrived at site and met with Bill Roman of Gannett Fleming, and the excavation crew, subcontracted by 
Gannet Fleming. We discussed the scope of work and projected schedule. Mr. Roman and the excavation 
crew drove to the test pit locations to determine the easiest access points. 

The contractor used a CAT 320C excavator to dig the first test pit, TP-601 . The side walls and spoils were 
logged and sampled by Gannett Fleming. A laborer sprayed the spoils with water as they were being 
excavated to reduce dust. 

During excavation, a sample of the spoils was taken and a one point proctor (AZ 232) was completed to 
determine the approximate maximum dry density for TP-601 . The results indicate that the maximum 
uncorrected density is 102.4 pcf and the uncorrected optimum moisture is 20.3%. There was 36% rock in 
the sample; the corrected va lues are 119.2 pcf and 13.4%, respectively. 

Upon completion of the excavation , the excavator used the test pit spoils to back fill the hole. The spoils 
were sprayed by the water truck and processed with the bucket of the excavator. The soil was placed by 
the excavator in lifts and compacted using a compaction wheel attachment. When the backfill was within 
about three feet from the top AMEC performed a series of nuclear moisture density tests to determine if the 
amount of effort applied was sufficient to compact the soil. The results are attached. The contractor and 
Gannett Fleming intend to use the results of these tests as a guide for compacting the rest of the test pits. 

2 hours travel , round trip 
5 hours onsite 

AMEC Representative: 

.>630 EAS1 WJLRAVLNUE 

The information contained herein should be considered 
preliminary and is subject to review prior to inclusion in ou 

project reports . The information provided does not 
constitute an engineering evaluation or opinion regarding 

the suitability of the subject work or materials. Please feel 
free to contact us at (602) 437-0250 for additional 

clarification or questions . 

Juan Valenciano Client Representative: ------------------ ------------------------
* P!IOEl'\IX. ARIZONA 850-10 TELEPIIONE (602) -137-0250 
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Project McMicken FRS 
Location Surprise, Arizona 

Reported By J. Valenciano 

Job Number 
Date 

Report Number 

17-2013-4059 
04/28/14 

JV-001 

DENSITY OF SOIL IN PLACE BY THE NUCLEAR METHOD (ASTM D6938) 

CURVES: 

DESCRIPTION : 

01 Onsite Native Material-1 point 

NUCLEAR TESTS : 

r:rest 
# ~------------L~o-c-a~t~io-n--------------------~ 

1 TP-60 1 
2 TP-601 
3 TP-601 
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1- "' c 
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119.2 13.4 
36 11 2.7 11 .4 119.2 13.4 
36 11 6.9 11 .7 119.2 13.4 

MOIST 

(%) 

20.3 

N/A 
N/A 
N/A 

c:: 
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N/A N/A 
N/A N/A 
N/A N/A 
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01 
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• DAILY PROGRESS REPORT 
a me 

Project Name: McMicken FRS Date: 4/30/2014 

Project Number 17-2013-4059 Client: Gannett Fleming 

Project Location : Surprise , AZ Sub Contractor: 

s M T w T F s Arrival : 700 Reg . Hours 4.5 

Sunny Cloudy Rainy Departure: 930 OT Hours: 
<32 30s 40s 50s 60s 70s 80s 

90s 100s 110s 120s Mileage: 102 Total Hours: 4.5 

Very windy conditions. 

I Report No. I JV-002 I 
SERVICES REQUESTED: Compaction Testing Corrective Action Required : I 
AMEC arrived at the site and met with Bill Roman of Gannett Fleming to perform nuclear moisture and 
density tests on the soil backfill of the test pits logged by Gannett Flemming . 

Over the course of two days, a total of four test pits were excavated and backfilled . The scope of our work 
included only testing the top lift of the completed test pits (TP-601 through TP-604 ). The excavation and 
backfill of test pits TP-602 through TP-604 were completed while AMEC was away from the site . 

Beginning at TP-604, AMEC performed nuclear density testing and shared the resu lts with Mr. Roman, of 
Gannett Flemming. The one point proctor value obtained on 4/28 was used as a reference, as complete 
testing of the backfill material was beyond the scope of th is project. One additional sample was obatined 
from TP-603 as the tested dry density was much lower than the other locations, and the soil appeared to 

• have much less rock in the material. The sample was returned to the lab for One Point testing as the windy 
conditions made it impossible to complete the one point test at the site. 

2 hours travel , round trip The information contained herein should be considered 
2.5 hours onsite preliminary and is subject to review prior to inclusion in ou 

project reports. The information provided does not 
constitute an engineering evaluation or opinion regarding 

the su itability of the subject work or materials_ Please feel 
free to contact us at (602) 437-0250 for additional 

clarification or questions . 

•• AMEC Representative: Juan Valenciano Client Representative: 

.>630 EAS I \~1LR AVEJ\'UE * PHOENIX. AR!LONA 850~0 • ·1 ELEPI!Ol\'E (602) ~37-0250 
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Project McMicken FRS 
Location Surprise, Arizona 

Reported By J . Valenciano 

Job Number 
Date 

Report Number 

17-2013-4059 
04/30/14 
JV-002 

DENSITY OF SOIL IN PLACE BY THE NUCLEAR METHOD (ASTM 06938) 

CURVES: DENS. MOIST 

DESCRIPTION: (PCF) (%) 

01 Onsite Native Material-1 point 102.4 20.3 

02 Onsite Native Material-1 point TP-603 117.3 13.5 
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1 TP-604 0.0 36 120.4 5.8 119.2 13.4 N/A 
2 TP-603 0.0 2 107.6 12.1 117.3 13.5 N/A 
3 TP-602 0.0 36 119.8 10.3 119.2 13.4 N/A 
4 TP-601 0.0 36 119.5 7.8 119.2 13.4 N/A 

. DEPTH OF REFERENCE POINT. F1mshed elevation 
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102 N/A N/A 01 
92 N/A N/A 02 
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