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1.0 EXE’CUTIVE SUMMARY

This report presents the results of a geotechmcal 1nvest1gat1on conducted for the proposed]‘

Northeast - Bench subd1v1s1on located in Spamsh Fork Utah at approx1mately 400 North- and

I Mapleton Slant ‘Road. The purposes’ of this mvestrgahon were to -assess the nature and‘-

engmeenng properties of - the subsurface soils: at the proposed site and to provrde -
.recommendatlons for general site gradmg and ‘the des1gn and constructlon of foundat1ons and
slabs- on-grade We understand that the development will include s1ngle fam1ly homes as well as -

. 'some hlgher density housmg, a detentlon pond and assocmted roadways

As a part of this’ 1nvest1gat10n subsurface soil condrtlons Were explored by excavatmg 29 test pits -

to depths between 8 and 10 feet, 1nﬁltrat1on tests ‘were completed in several test p1ts The test p1ts

 were excavated with the a1d of a rubber tired ‘backhoe. Both disturbed and relatlvely' .
- undlsturbed” sorl samples were obta1ned in the test p1t explorat1ons to assess: the soil’s pertment S

engrneenng propertres

Based on the subsurface condltlons encountered at the s1te it is our op1n10n that the subJect site
is su1table for the. proposed construct1on _provided that the recommendat1ons contained in this

report are compl1ed with. Results from the collapse test completed for thls 1nvest1gat10n indicate

-~ that the: hydro collapse potential for soils observed as part of th1s 1nvest1gatlon are relat1vely low.

- However, some portlons of the site ‘were not “explored and will - require exploratrons
o observations, and lab testmg pnor to. development The followmg sub- sections present our
recommendatlons for general site: grading, des1gn of foundatlons slabs- on-grade lateral earth -
- pressures moisture protectlon and. prehmmary soil corrosron : '

NOTICE: The scope of services provided w1thm this report are limited to the assessment of the subsurface -

conditions for the proposed development. This executive summary is not intended- to replace the report of
which it is part and should not be used separately from the report. The executive summary is provided solely

for purposes of overview. The executive summary omits a number of. detalls, any one of which could be '

cruc1al to’ the proper appllcatlon of thls report

| —
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3.0 METHODS OF STUDY

",3';1 . FIELD INVESTIGATION

' As a part of this 1nvest1gat1on subsurface s01l condltrons were explored by excavating 29 test prts‘ '

to depths between 8 and 10 feet; 1nf11trat1on tests were completed in test pits (TP) TP-5, TP- 6,

- TP-8; TP-10, TP-11, and TP- 20 at vanous depths The explorat1ons were completed at locat1ons ’
: .uthroughout the development to max1mlze the- coverage of the subdivision with the 1nﬁltratron‘
tests being completed near ‘the ant1c1pated locatlon of proposed detention ponds The

approx1mate locations of the explorat1ons are shown on the Site Explorat1on Map (Plates A-2) L
L Logs of the subsurface conditions, as encountered in the exploratlons were recorded at the t1me' ;

of our 1nvest1gat10n by a qualified geologlcal englneer and are presented on the enclosed Test Pit

N Logs (Plates A-3 through A—31) A Key to S011 Symbols and Term1nology is found on Plate A-
32. : ,

: The test p1ts were excavated with the aid of a rubber tired- backhoe Both d1sturbed and relatlvely e

“undisturbed” soil samples were obtained in the test pit exploratlons Undisturbed samples in the

Ny test pits were obta1ned with a U- type hand sampler dr1ven with a 2-1b. sledge hammer and -
disturbed samples were ‘collected in bags and buckets and transported to our laboratory to -
evaluate engmeenng propertles of" the vanous soil. types observed The soﬂs observed in the B

explorat1ons were “classified accord1ng to the Umfled Soﬂ Class1flcat1on System (USCS).

' Class1ﬁcat1ons for the 1nd1v1dual soil un1ts are shown on the attached Test P1t Logs. Infiltration o
- tests were also performed in- test pits TP-5; TP 6, TP-8, TP- 10, TP ll ‘TP- 14 and TP- -20; the
) 'results of these tests are 1ncluded in Section 4. 1 ‘

Copyright © 2008 IGES, Inic o ‘ -3 S _ - R00300-043
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S 32 LABoRAToRY- INVESTIGATION

Representat1ve soil: samples were collected in the ﬁeld and tested in the laboratory to assess the

'so1l s pertinent’ eng1neenng propertles Moisture content ‘determinations were performed to"

estimate the’ 1n-place moisture. Atterberg Limit and gradat1on analyses were completed to a1d in

- classifying. the soils. Three. compact1on/CBR tests were also performed to quantlfy subsurface -
‘ support for adJo1n1ng roadways Two direct shear tests were performed to assess the strength
parameters ‘of .the' native subsurface soils. - Consol1dat1on testing was. " completed to' aid in-
~settlement calculat1ons Collapse tests were completed to analyze the hydro- collapse potent1al of -
'- the native soils: Chemical test1ng was completed to assess the sulfate attack and corrosion -
: potent1al of native so1ls Unconfined compression and unconsohdated undra1ned tr1ax1al tests :
- were completed to assess so1l strength o

33 ENGINEERINGANALYSIS

Based on the proposed construct1on at the 51te the followmg englneermg analyses were
perforrned o '

'

. ’Beanng capac1ty of: foundat1on soﬂs
. Foundation settlement and collapse potentlal . ,
e Lateral earth pressures agamst foundat1ons basement and reta1n1ng walls
o Lateral res1stance agalnst sl1d1ng ' '
. ‘._Excavat1on stab1l1ty
o Asphalt pavement,,design

Engmeenng analyses were performed us1ng soil data obta1ned from the laboratory test results
field in-situ tests and emp1r1cal correlations from matenal density, depos1t1onal characteristics

and cla851ﬁcatlon Appropnate factors of safety were appl1ed to' the results cons1stent with
v 1ndustry standards and the accepted standard. of care. ‘ '

Copyright © 2008 IGES, Inc - o 4 a o R00300-043
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40'  FIELD AND LABORATORY TEST RESULTS -

AAAAA

4_;1'} INFILTRATION TESTING -

" Inﬁltrat1on tests were completed in’ the test p1ts excavated in areas “of the - planned o
. detent1on/retent1on bas1ns and at various locations throughout the. subJect site (Test Pits 5,6, 8,
|, 7 10,11,14 and 20). The tests were completed at various depths that range between 0.5 and 10 feet

below ex1st1ng site grade. The infiltration tests were completed in holes excavated approx1mately\ B

”]l . 6t08 1nches in diameter and 9to12 1nches deep. The tests were conducted us1ng approx1mately )
' 10 inches of water (head) Infiltration rates ranged from 0.2 to 13:5 mmutes per 1nch (44to. 300 S
1 : . inches’ per hour) A summary of the 1nﬁ1trat1on test data follows N
l. ) C : )

o . ' Test No 1(TP-5) - o
] L COlIdlthllS Test Depth 4feet Head = 10 inches, Hole Dlameter 7 mches :

 Time . Depth' i Percolation Rate | :
l'--;-} o Difference - -|  Difference , I .Commeuts
(,J ol (minut‘es) o (inches) ' (minA/inc‘h)‘ (in/hour) | - o
J EEREEEE N V) PO S I | Presoak
| 583 - -~ 05 | 117 | 5I |Intermediate Reading "
621 |- 05 | 124 ‘| 48 |intermediate Reading
5.85 . o 05 117 51 | Intermediate Readmg'
6.75 05 | 135 | 44 FmalReadmg

Sml Cond1t10ns See Test Pit Log for TP-5 on Plate A—7 o

Test No 2 (TP—S) ‘ :
Condltmns Test Depth 10 feet, Head = 10 mches, Hole Dlameter = 7 mches

i R E Time . | Depth B Percolation Rate ' _

u ' ' Difference Difference j - Comments. '
S (minutes) (inchesy | Umin/inch) @nwhour) |

l | 1T 100 | - . ) | Presoak:

' - 3.18 | 05 . 64 94 | Intermediate Reading
iR 354 | . 05 71 | 85 | Intérmediate Reading
e 317 05 | 63 95 TIntermediate Reading
o _ 28 05 56 '10.7 | Final Reading

'Soﬂ Cond1t10ns See Test Plt Log for TP-5 on. Plate A-7 -

[

Copyright © 2008 IGES, Inc - 5 - R00300-043
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Test No. 3 (TP-6)

T

H . ; Condltlons Test Depth 1‘/z feet, Head = 10 inches, Hole Dlameter=71nches
: ' - Time - Depth 1 Percolatlon Rate _
j_ - Difference | »Differen‘ce" | R B 'Comnteﬁts
S . (irlinutes)' | (inches) ,- '(.n.ﬂn./l_llch): A(‘ljn/hou_r) : .
. e | - | | | Presoak
: ol 131 .05 . ~ 126 | 229 | Intermediate Readmg '
L - ‘-.1.97 R 05 ) 39 1152 Intermediate Reading -
; ol 204 | 005 .| 4r- | 147 °|Intermediate Reading .
L 2030 05 . .| *41 | 148 | Final Reading
r—]'.“ ‘Sml Condltlons See Test Pit Log for TP-6 on Plate A-8 B S
, ,} : T e TestNo 4(TP-8) » e
_ - Condltlons Test Depth 2Y feet, Head = 10 inches, Hole Dlameter—7mches '
i .| - Time | = Depth ' Percolatlon Rate .
.leference | Difference ' 1 . Comments
| L (minutes) |  (inches) (_mm/mchA). (m/hp ur) e |
} ' 10 - S | Presoak o
. 55 0.5 7.0 | 8.6 In‘termediate,Re_adin‘g
l L 45 - 1 Q.5 - 63 |. .96 - .Interrrl_ediate Reading_‘
T T S A 65 | 92 Intermediate Reading |
J] | 3 |- 05 | 64 | 94 |FinalReading

Soil COIldlthIlS See Test Pit Log for TP-8 on Plate A-10

. Copyright © 2008 IGES, Inc : _ 6 - © R00300-043




Test No. 5 (TP-IO)

Condltlons Test Depth 5% feet Head =10 mchee, Hole Dlameter = 7 1nches

Time ‘ Depth . Percolation Rate : o :
lefere‘nce ‘ Difference - ‘ Comments
(minutes) | (inches) | (™ ineh) (‘“/h"“r) T |

10 I S 3 | Presoak _

020 - 1 202 . | 300 . Intermedlate Readmg :
017 1 02 360 'Intermed1ate Reading

A 027 1 03 225 | Intermediate Reading

02 1 02 300 | Final Reading .

' S011 Condltlons See Test Pit Log for TP-10 on Plate A-12

Test No 6 (TP-II)

Condltlons Test Depth - 54, feet, Head = 10 mches, Hole Dlameter -7 mches

Time Depth ~ Percolation Rate - . o
vDifferen{ce . Difference .| .. o .'Commexlts-
.(minutes) , (inches) | (min/inch) | (in‘hour) e
10 RN . .| Presoak .
086 05 17 349 | Intermediate Reading
094 0.5 19 - | 319 |Intermediate Reading
092 0.5 18 |- 32,6 | Intermediate Reading |

1.08 05 22 27.8 | Final Reading |

'-Soil Condltlons See Test Pit. Log for TP-11 on Plate A-13

Condltlons Test Depth

Test No 7 (TP—14)

1/2 feet Head =10 mches, Hole Dlameter 7 mches |

‘Time ~ Depth . Percolation Rate

Diffefence " Difference o : Comments -

(mihu tes) . (inches) o (min/inch)“ .(in/heur) ‘ - ,

10 | , | Presoak.
29 0.5 - 58 10.3 | Intermediate Reading -
3.88 05 78 7.7 | Intermediate Reading
3.9 0.5 78 7.7 | Intermediate Reading
3.73 0.5 7.5 " 80 | Final Readihg'

} Soil Condltlons See Test P1t Log for TP-14 on Plate A-16
Copyright © 2008 IGES, Inc 7 ) R00300-043
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_Conditions

Test No. § (TP-ZO)

Test Depth 2 feet, Head = 10 mches, Hole Dlameter 7 mches
~ Time ‘Depth ‘Percolation Rate ; '
Difference  Difference o _ Co_mments‘
(nﬁnutes.) . B (i-nchés-)' : :(nﬁn/ih'ch) , (in/houl'):_ . o
10 o _ : Presoak .
33 0.5 66 - |. 91 " | Intermediate Reading
©3.89 05 78 | 77 | Intermediate Reading
368 . 0.5 7.4 82 - | Intermediate Reading
3.63 0.5 73 * | 83 |Final Reading

Sonl Condltlons See Test P1t Log for TP—ZO on Plate A-22

Test No. 9 (TP-ZO)

Condltlons Test Depth 5 feet Head = 10 mches, Hole Dlameter 7 mches -

- . Time Depth Percolatlon Rate . o
Difference  Difference X Comments -
| (minutes) (inches) :(min/m.Ch)" .A (in/hour) e
10 ' o o Presoak
244 0.5 49 | 123 ‘Intermed'iateReading,
308, 05 62 | 97 |Intermediate Readlng' ol
"3.06 0.5 6.1 98 IntermedlateReadmg
3.05 0.5 . 6.1 " 98 | Final Reading- )

than the observed ﬁeld rate. If’ poss1b1e sed1ment should be settled out of the ﬂow pnor to

entenng the dralnage vault.

3L on the test result reports (Plates B-1 to B-8), and in the Summary of Laboratory Test Results -
Table (Plate B-9 located in the Appendlces at the end of this report .

42 LABORATORYTESTING

_ ‘Copyright © 2008 IGES, Inc

o _ Sonl Condltlons See Test Plt Log for TP-ZO on Plate A-22

It should be noted that the tests were performed‘using clean water. Sediment  collected- ﬁrorh'_
runoff may reduce the performance of the drain causing the predicted infiltration rate to be faster

" ‘The results 'of the laboratory tests are presented on the attached Test Pit: Logs (Plates A-3 to A-
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The subsurface so1ls m01sture content ranged from approxrmately 4 to 29% percent. Atterberg- '.

limit tests ‘performed to aid with class1ﬁcat1on indicated a plasticity index ranging ﬁ'om 5to 15

~ anda hqurd limit ranging from 24 to 34

Results of the CBR tests indicate that the near surface fine- grained soils should provide relatively -
fair support for roadway pavements CBR values obtained ranged from 3.7 to 18 Moisture- -
o density relat1onsh1p tests (standard proctor) were completed in conJunct1on with the CBR tests,
- and indicated maximum dry densities (MDD) ranglng from approx1mately 109 to 121 pcf at
' optlmum m01sture contents (OMC) rangrng from 11% to 16. 5%

Collapse test1ng 1nd1cated that there is a relatively low collapse potentlal assoc1ated w1th nat1ve :
s soils at the site. Chem1cal testlng was also completed wh1ch indicates the native soﬂs have a pH
. of approxrmately 8. 5 <5 to 520 parts per m1ll1on soluble sulfate and a mlnlmum res1st1v1ty that.
- ranges from 700 to'3 800 ohm-cm. | | L | |

Copyright © 2008 IGES, Inc 9 . o o R00300-043
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50  GENERALIZED SITE CONDITIONS

51 SURFACE CONDITIONS
At the time of our field investigation the site is mostly farrnland'that is currently"planted “There -
are. also many ﬁelds used for grazing of horses. The site is an 1rregular shape -and s
approx1mately 260 acres and has a max1mum topograph1c relief across the site’of approx1rnately '
130 feet. ‘The site has a few sect10ns tHat are covered with a dense growth of mature trees, many
along ! the northwestern boundary A small section in the southwestern portion of the propexty is .
- _Idensely vegetated with trees and bushes and appears to have a. h1gh groundwater table. The site -
_ has a strip of land that runs. in ‘the central portlon of the property from the southeast to the ,l .
| | northwest where the vegetat1on notably d1ffers frorn the surround1ng area due to the 1nstallat1on, .

- of ut111ty sewer l1nes

52 SUBSURFACE CONDITIONS

 As prev1ously ment1oned the subsurface cond1t1ons were explored at the s1te by excavatmg 29
" }_test pits. The subsurface conditions.were logged at the t1me of the 1nvest1gat1on and are 1ncluded'
in the T est Pit Logs in Append1x A (Plates A-3 to A-3l) ‘The so1l and moisture: COIldlthIlS_

encountered dur1ng our 1nvest1gat1on are d1scussed below

'sgi-sam’

_ The soﬂs encountered in these explorat1on 1ocat10ns cons1sted of Lean CLAY (CL) S1lty CLAY :

. (CL—ML) SILT (ML), Silty SAND (SM), Poorly Graded SAND with s1lt (SP SM), Poorly
Graded SAND- (SP), Silty GRAVEL (GM), and Poorly Graded GRAVEL (GP) each with vary1ng '
amounts of fines, sand, and gravel. The subsurface soil profiles observed in the test pits are -

presented in Appendix A. The stratification lines shown on the enclosed logs represent the

" approximate boundary between soil types. The actual 1n-s1tu trans1t1on may- be gradual. Due to
- the nature and depos1t1onal characteristics  of the native. so1ls care - should be taken in

1nterpolat1ng subsurface cond1t1ons between and beyond the explorat1on locatiotis. Please refer to
the Test P1t Logs for complete deta1ls of the soil cond1t1ons observed (Plates A-3 through A-31).

Copyright ©2008 IGES, Ine -~ .~ - 10 - _ ' R00300-043
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) 5.2.2 Groundwater - -

Groundwater encountered in three of the test p1ts (TP-11, TP-12, & TP- 13) excavated for thlS“

1nvest1gat1on at depths between 8% and 9% feet. It should be noted that the explorat1ons were
completed at a time when groundwater levels should be near their seasonal’ low. It is our -
: expenence that groundwater levels may rise several feet as a result of snowmelt, runoff ;

.. irrigation on or near the property or other act1v1t1es on or off the site, or from other sources.

Copyright © 2008 IGES, Inc ' o 11 ' " - . R00300-043°
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60 GEOLOGIC CONDITIONS

6.1 GEOLOGIC SETTING -

| : The site is located at the east of Santaquin, Utah at an elevation of approximately 4,660-t0 4,720

feet, Within the southeast portion of the Utah Valley This yalley'represents a deep, sediment-

- filled structural bas1n of Cenozoic age flanked by uplrﬂed blocks, the Wasatch Range on the east, ; »
“-and the Lake Mountalns West Mountain, the Goshen Hills,’ and. Warm Sprmgs Mountam (the o
northern end of Long Ridge) to the west (Machette 1992 and Hintze, 1980) The Wasatch Range
. 1s the easternmost express1on of pronounced Basrn and Range extens1on in north-central Utah '

“The near-surface geology. of the Utah Valley 1s dom1nated by lacustr1ne sed1ments wh1ch were .
__'deposrted w1th1n the last 30, 000 years by Lake Bonnev1lle (Scott and others, 1983; H1ntze 1993; |
‘Machette, l992) ‘As the lake receded streams began to incise large deltas formed at the mouths
of major canyons along the: Wasatch Range and the eroded material was dep031ted in-shallow .
 lakes and marshes in the basin and ina senes of recessional deltas and ‘alluvial fans. Sediments. .-
toward, the center of the valley are predommately deep-water deposits of clay, silt, and ﬁne_. |
- grained sand. However these deep water deposits are in places covered by a thin post Bonnevrlle -A
N : alluv1al cover. Most surﬁc1al deposits along the Wasatch fault.zone were deposrted during the ‘
| 'Bonnev1lle Lake Cycle that was the last cycle of Lake Bonnev1lle between approx1mately 32 to " .
10 ka (thousands of years ago) and in the Holocene (<10 ka) Surface sedrments at the proJect -

’ s1te are d1scussed in the strat1graphy sectlon below '

: 6._2 . STRATIGRAPHY

Geologlc units: exposed in the study area consrst of Upper Ple1stocene age lacustnne GRAVEL

. 'SAND, SILT, and CLAY related to the Provo (regressrve) phase of the Bonneville Lake Cycle

and stream alluv1um related to the Provo phase of the Bonneville lake cycle (Machette, 1992).

" The followmg paragraphs provide more detalled descnptlons of geologlc units found at and near.
* the subject site. ' ' : o ,

" Copyright © 2008 IGES, Inc ~ ° : - 12 _ . R00300-043
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Quaternary

Deltaic degosi‘ts (pd)

- Upper Ple1stocene deltaic depos1ts cons1st1ng of pebble and cobble gravel in a matrrx of =
" sand and silt w1th 1nterbedded pebbly sand beds (Machette l992) The unit is also poorly

- graded and is cemented w1th calc1um carbonate. Exposed thlckness is reported to be 10 to _

12 meters

. Lacustrine sand (Ips) -

Upper Ple1stocene lacustrlne sand consists predommantly of sand w1th rmnor pebbly_

© gravel and silt (Machette 1992). The. beddlng in this unit is thlck to mass1ve and also has

_'npple marks and scour features on close 1nspect10n This. un1t was deposited i in relatively

: are reported to be < 10 meters.

Stream alluyium reldted i‘_o the Provo phase of the Bonneville lake cvc'lef (alp) .

Upper Ple1stocene stream alluv1um consists of pebble and cobble gravel in a matrix of
sand, sﬂt and clay (Machette 1992) The unit consrsts of thin to medium bedding with

_shallow water near shore dunng the regression of Lake Bonnev1lle Exposed. thlcknesses :

~ thin sand lenses and clasts that are subangular to rounded Exposed thrckness is typlcally L

63

2 to 5 meters

SEISMICITY AND FAULTING

There are no known active faults that pass under or. imrnediately adj acent to the site (Black and

others 2003). The site is located approx1mately 2:65 miles west of the mapped location of the

southern end of the Provo segment of the Wasatch fault. The Provo segment is one of the longest

. (70 km) and most act1ve segrnents of the Wasatch fault zone (Machette 1992). Analyses of

ground shaklng hazard along the Wasatch- Front suggests that the Wasatch fault zone is the smgle

greatest contributor to the seismic hazard in Utah Valley region, |

. Us1ng the cntena outllned in the 2003 IBC, the maximum: cons1dered earthquake (MCE) ground

motion is taken as that motlon represented by an acceleratlon response spectrum having a 2%.

_chance of exceedance w1th1n a 50- -year period (Sectlon 1615.2.1). Th1s hazard was identified for
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summary of the spectral accelerat1ons for various penods

~ the ‘site using the NEHRP-h'ased software program, “Seismic Parameters” (Leyendecker et al. ,
2000), which correlates with the Internat1onal Building Code (IBC) seismic hazard maps. This
program, as' with the IBC maps, is used to. develop the: probab111st1c spectral accelerations -
’correspondrng to MCE se1smlc hazard level for rock-hke cond1t1ons To account for srte soﬂ:

effects site coefﬁc1ents (Fa and. Fv) were used to. attenuate the rock- based spectral acceleratron' |

- values. Based on our field exploratron we believe that the soils at th1s site are representatwe ofa -
o “stiff so1l” proﬁle best descnbed by IBC Site Class D with F, and F, values of 1 OO and 1. 504

respectrvely From these procedures the MCE PGA was established to be 0. 50g. The MCE and

‘ des1gn response spectrum are presented 1n Appendix C (Plate C- l) The table below isa -

MCE Seismic Response Spectral Accelerationlvaliles 2

Slte Locatlon Co ; Slte Class D Site Coefﬁclents
: Latltude = 40. 1224° N - Fa= =1.00, '
" Longitude =-111.6175° W - o Fv - 1.50

L - Response Spectral
. .Spectral Period: (sec) -

_ » Acceleratlon (%g)
70.200 | o 147
1000 | 784

*IBC1615.1.3 recommends scaling the MCE values by 2/3 to obtam .
the desrgn specfral response acceleratron values ‘. ' ’

b Peak Ground Acceleratlon '

; 6'..4 g OTHER GEOLOGIC HAZARDS

| Geologlc hazards can be deﬁned as naturally occurring ‘geologic. conditions or processes that

could present a danger to human life and property. These hazards must be considered before
development of the site. There are several hazards in add1t1on to se1sm1c1ty and faultmg that may

be present at.the s1te and- which should be considered in the des1gn of roads and cr1t1cal and‘ '

essential facilities such as water tanks and structures des1gned for human habitation. The other
geologic hazards considered s1gn1ﬁcant at the subject site are l1quefactlon -and shallow

rgroundwater A complete list of potent1al geologrc hazards is mcluded in the Summary of
'Geologlc I-Iazards Table in Appendlx C of this report (Plate C- 2)
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6.4.1 Li(iuefaction ‘

~Cértain areas within the Intermountaln seismic region also possess a potentlal for l1quefactron

" during such events L1quefactlon is a phenomenon whereby loose saturated granular soil

a deposits lose a significant portlon of the1r shear strength due to excess pore water pressure. '
bu11dup resultlng from dynamic load1ng, such as that caused by an earthquake. Among other -

L effects, llquefactlon can result in dens1ﬁcat1on of such. depos1ts causing settlements of overlylng

layers after an earthquake as ‘excess pore water pressures are d1331pated The pnmary factors ,

‘.affectmg l1quefact10n potent1al of a soil depos1t are: (1) level and duratlon of seismic ground -

- motions; (2) soil type and cons1stency, and (3) depth to groundwater I s

Referring to 'the "'Surface Rup'ture and Liquefaction' Potential Special Study Area' Map for Utah .
_ County, Utah” (Jarva, 1994), the subject site is'located in an area designated as “moderate” for
11quefact10n potentlal Based on the field and laboratory data collected for this s1te detenmmng-

'the degree of hquefact1on potent1a1 at the 31te is beyond the scope of this geotechmcal 4, j
' 1nvest1gat1on

6.42" Shallow Groundwate_r' F_looding |

'Shallow groundwater ﬂood1ng is'a. hazard that can cause the ﬂood1ng of excavated areas where -
the depth of excavatlon exceeds the depth of the Jocal water table: Shallow groundwater ﬂoodmg o
'should be con51dered when designing hab1tab1e structures which requ1re excavatlon that may
- exceed the depth to the shallow groundwater '

.' Although groundwater was not encountered in any of the test pits, a marshy area was. observed o
- durrng our geotechmcal field 1nvest1gat10n ' ' '
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70 CONCLUSIONS AND RECOMMENDATIONS

71" GENERAL CON"CLUSION_S'

- . Based on the subsurface condltlons encountered at the site, 1t 1§ our oplmon that the subJect site -
is suitable for the proposed construction provided that the recommendatlons contained in this '..
" report are complled with. Results from the collapse test completed for this investigation indicate |
that the hydro -collapse potential for soils observed as part of this investi gation are relat1ve1y low.
"However some portions of the site were not explored and will require exploratlons
observations, and lab- testing pnor to development The followmg sub- sections present our
_recommendations for general site gradlng, design of foundatlons slabs-on-grade lateral earth -
- pressures m01sture protectlon and prellminary s01l corros1on ' |

72 EARTHWORK -

' ,Pnor to the placement of. foundatlons, general site’ gradlng is recommended to prov1de proper “ .
. support for foundations, exterior concrete flatwork, -and concrete slabs—on—grade and asphalt‘ o
pavement sections. Site: grading is also recommended to prov1de proper dra1nage -and morsture_ i
| control on the subj ect property and to aid in preventlng d1fferent1al movement in. foundation soils

-asa result of vanatlons 1n m01sture cond1t1ons

7;2.1 General Site Prepar_ation and Grading. '

'Wrthm the areas to be graded that are below proposed structures pavement sections; and ﬁll '

sections etc., all existing - vegetation, topsoil, undocumented ﬁll frozen .soils; and other

miscellaneous debris should be removed. ‘Any loose or disturbed soils beneath these areas should

also be removed or compacted in place as outlined i in Section 7.2. 4 Topsoil should not be used

as structural fill but may be used for landscaplng purposes., Followmg the removal of unsuitable.
materials. as descnbed ‘above, site gradmg may be conducted to bring the site to design-

elevatrons

- Based on our observations in the'test pits completed for the site investigation, 'topsoil is typically
“ Y to 2 feet thick, some localized areas of topsorl were 3 to 4 feet thick: This layer should be
removed pnor to placement of embankments structural ﬁll structures and roadways etc. . .
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722" 'Excavations

B Soft loose or unsuitable so11s beneath foundatlons or pavements may need to be over-excavated -
" .and replaced with structural fill. If over- _excavation is requ1red the excavations should extend-
: laterally a minimum of 1-foot laterally for every foot of depth of over-excavat1on Excavat1ons o
should extend laterally at least two feet beyond ﬂatwork pavements and slabs-on-grade. If |
materlals are encountered that are not represented in the Test Pit Logs or may present a concern, -

IGES should be not1ﬁed SO observatlons and further recommendatlons as requlred can be made

723 Excavaﬁéﬁ' Stabil‘iﬂty‘

‘Based on. Occupat1onal Safety and Health (OSHA) gu1de11nes for excavat1on safety, trenches -
- with vertical Walls up to5 feet in depth may be occupied. A quahﬁed person should 1nspect all
excavations frequently to evaluate stab111ty The Contractor is ultlmately respons1ble for trench .
~and site safety. Pertinent OSHA requ1rements at'a mlmmum should be met to prov1de a safe R
_ work env1ronment '

,When the trench is deeper than 5 feet we recommend a trench-sh1eld or shorlng be used to

protect workers in the trench. Sloplng of the sides at 1% Horrzontal to 1 Vertical (1. 5H: 1V) 1n

. accordance with OSHA Type C soils may be used as an alternat1ve to shormg or sh1e1d1ng The

presence of fill soﬂs wet or saturated s01ls or other loose s011s 1n the excavatlon s1de walls may
necessrtate further ﬂattemng : ' ‘ ' ’

?-'_7.2.-4-' S"tructural Fill‘ and Compaction

'All fill placed for the support of structures conérete ﬂatwork or pavements should con51st of .
,. structural fill. . Structural fill may. cons1st of excavated native granular or ﬁne-gralned or 1mported
structural fill. Topsoil may not be used as structural fill. All structural fill should be free of .

vegetation debris and contain no ‘materials larger than' 4 inches nominal size. If imported

structural fill is needed, it should be a relatlvely well-graded granular soil with a fines content -
(materlal passing the No. 200. mesh sieve) of 35% or less. In general, 1mported structural fill
_should have a 11qu1d 11m1t less than 35 and plast1c1ty index less than 15 based on an Atterberg‘ .
| AL1m1t’s test (ASTM D-4318).

All structural fill should be placed in max1mum 6-1nch loose 11fts if compacted by small hand- -
-_operated compact1on equlpment maximum 8-inch loose lifts if compacted by light-duty rollers
and maximum 12,—1nch loose lifts if compacted by heavy_ duty compaction equipment that is
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capable of efﬁcrently compactrng the ent1re ‘thickness of the lrft We recormend that all

-structural fill be compacted on a. horizontal plane, unless otherwise approved by the: geotechmcal
englneer Structural fill with an overall thrckness of 6 feet or less should be compacted to at least
95% of the maximum dry dens1ty (MDD), as determined: by ASTM D- 1557 (modlﬁed proctor),, ‘

structural ﬁll that is placed in embankments exceedmg 6 feet in thickness should be compacted

toat least 97% of the MDD. The moisture content should be within 3% of the optlmum moisture .
~content (OMC)- at the time of placement and compactlon Also, prior. to- placmg any ﬁll the | .

s 'excavatrons should be observed by the geotechmcal engineer to observe that any. unsultable o
'materrals ‘or loose. soils have been removed In. addition, proper gradlng should precede'-'

, placement of fill, as described i m the General Site Preparatlon and Gradmg subsectlon of this
report (Sectlon 7.2. l) ' ' '

- .All filr sorls placed for subgrade ‘below. pavement sectlons footmgs -and exterror flat work '
s should be within 3% of the OMC when placed and compacted to' at least 95% of the MDD as
determmed by ASTM D- 1557 All ut111ty trenches backfilled below pavement sectlons footmgs :

curb and’gutter and s1dewalks, should be' backfilled with structural fill that is ‘within 3% of the

‘ OMC when placed and compacted to at least 95% of the MDD as determmed by ASTM D- 1557 -
unless more strmgent requrrements apply as outlined by the: city. or ut111ty companles All other -

trenches in landscape dreas, should be backfilled and compacted to at: least 90% of the MDD

| -‘(ASTM D- 1557)

We recommend’ that excavatlons around basement and garage footmgs be backﬁlled and o
-compacted to approx1mately 90% of the MDD and should only be compacted with hand operated o

equrpment to reduce the stresses on foundatlon walls

7.3 -FOUNDATIONS

In general bu11d1ng foundations can be constructed using conventronal stnp and spread footmgs

founded on competent native soils or.on structural fill.-An IGES representatlve should approve '
all foundatron bearing soils prior to constructron of footmgs Any structural fill .or reworked
natrve soil. requrred beneath the foundatrons should be placed and. compacted 1n accordance with

: our recommendatrons

o Footmgs founded as recommended may be proportioned. for a maximum net allowable bearing - | _
- capac1ty of 1,400 pounds per square foot (psf) All footlngs should be embedded at least 30°
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" inches below ﬁnal grade for frost protectlon and conﬁnement The m1n1mum recommended'
' footmg width is 20 inches for cont1nuous wall footmgs : '

T4 | SETTLEMENT

Settlements of properly des1 gned and constructed conventlonal foundatlons founded as descnbed

above are ant1c1pated to be less than one inch. Drfferentlal settlements should be on the order of
- Vathe total settlement in 30 feet: '

15 _‘LATERAL RESiSTANCE'AND LATERAL EARTH PRES'SURES :'

;Lateral forces 1mposed upon conventlonal foundatlons due to wmd or. se1sm1c forces may be

resisted by the- development of pass1ve earth pressures and fr1ct10n between the base of the

- footing and the supportlng soils. In determmmg the. frrctlonal res1stance a coefficient-of ﬁ‘lC’[lOI‘l_t -
- of 0.35 for native silt or clay soils against concrete should be used. For structural fill with- an' i
1nternal angle of fmcnon of 32° or greater a coefﬁment of fnctlon of O 41 should be used

U1t1mate lateral earth pressures for native silt or clay soils actlng aga1nst reta1n1ng walls .and
‘buried strictures may be- computed from’ the lateral pressure coefﬁc1ents or equrvalent fluid

dens1t1es presented in the followmg table

| Lateral Pressure | - Equivalent Fluid Density

Condition 4 . ‘ DR .
o : -Coefficient (pounds per cubic foot) ..
Active - | - o041 - | . 45

 Atrest | S 058 | 638

Passive - - 246 | . 2706

Ult1mate lateral earth pressures for structural ﬁll with an internal angle of friction of 32° actmg :
against retaining walls and buried structures may be computed from the lateral pressure o

coefﬁcrents or equ1valent ﬂu1d dens1t1es presented in the following | table
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- Lateral Pressure | Equivalent Eluid'D'ensity

Condition | , | |
) Coefficient : (pounds per cubic foot) -
© Adive | o031 - | - 4.
,‘At-,rest ' o 0.47 : N - 55
Passive | 325 - | 400

L »These coefﬁc1ents and dens1t1es assume level granular backﬁll with no bulldup of hydrostatlc
o 'pressures ‘The force of the water should be added to:the presented Values if hydrostatic pressures' v
are ant1c1pated Add1t1onally, if slopmg backﬁll is present ‘the additional surcharge created by the_:'_' o
~ wedge of soil ‘should be added to the presented values If slop1ng backfill is- present we
‘recommend the geotechmcal engrneer ‘be consulted to prov1de more accurate lateral pressure' _
: parameters once the de31gn geometry is estabhshed ' ' : '

- 'Walls and structures allowed to rotate slightly ‘should u"se'the active condition. If the element is
constralned agamst rotation, the at-rest cond1t10n should be used These values should be used.
o with an- appropnate factor of safety agalnst overturnlng and sl1d1ng A value of 1.51s typlcally .
: used ' ‘ '

7.6 CONCRETE SLAB ON- GRADE CONSTRUCTION

,‘»To m1n1mlze settlement and crack1ng of slabs all concrete slabs should be founded on a 6- inch . -
~ layer of compacted gravel overlylng su1table native soil. Loose s01ls beneath slab on grade

construction should be removed or compacted to approx1mately 95% of the MDD as determlned"

= .' by ASTM D-1557. The gravel should cons1st of free dra1n1ng gravel or road base with a 1-1nchv 3
max1mum particle size and no more than 12 percent passing the No. 200- mesh s1eve i "

All concrete slabs should be des1gned to minimize crackmg as a result of shnnkage
cons1derat10n should be grven to re1nfor01ng the slab- w1th a welded wire fabnc re-bar, or '
' fibermesh, We recommend that concrete be tested to assess that the slump and/or air content is as

| specrﬁed in the plans and’ speclﬁcatlons We recommend that concrete be placed in general |
- accordance w1th the requ1rements of the- Amencan Concrete Institute (ACI)

o 7,7;. . MOISTURE PROTECTION AND SURFACE DRAINAGE

Mo1sture should not be allowed to infiltrate the soils in the v1c1n1ty of' the foundatlons We

" recommend the following recommendations be 1mplemented at each ,bu1ld1ng location and that
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all buyers/owners are aware of these 1tems SO they may be mamtamed throughout the hfe of the

structure

L. The ground surface w1th1n 10 feet of the entire penmeter of each house should be '

constructed to slope a m1n1mum of two percent away from the home.

"« Roof runoff dev1ces be installed to direct all runoff a. m1n1mum of 10 feet away from i )

. structures and preferably day-11ghted to the curb where 1t can. be transferred to, the storm
-drain system. - ' ' ‘

. Where possible, we also recommend that storm dram collectlon sumps not be located

adJ acent to foundations or w1th1n roadway pavements. - .

e We recommend irrigation around foundations be m1n1m1zed by selectlve landscaplng and
- that 1rr1gat10n valves bé constructed away from foundations. . .| )
.ovv ~The homebu11der should be respon51b1e for mechamcally compactlng the exterlor backﬁll
soils around the foundat1on J ett1ng (1n3ect1ng ‘water beneath the surface) to’ compact

' backﬁll agarnst foundat1on soﬂs should not be allowed

78 ASPHALTIC PAVEMENT

" Based on soil c.lassiﬁcations"and' a minimum laboratory obtained CBR'value of 3. 7, the near
surface. soils: are expected to prov1de relatlvely fair pavement support Anticipated . traffic.

V " “volumes were not available at the time- this report was prepared However "based on our
-understandlng of the project development we assumed traffic in the- re51dent1a1 areas would" o
- con51st of approx1mate1y 1,000 passenger vehicles, 3 small delivery type trucks, 2 mediuin trucks '_ o
and 1 large truck on the residential streets each day. We have assumed 1% growth over.a’ 20-year-
period’ for approximately 122,000 equ1valent single axle- loads (ESALs). Based -onthe

information obtained, we recorhmend the followmg pavement section:

y Asphalt Base Course
Location ' Thickness _Thickness; .,
S_— | ~ (inches) | (inches)

'Residenti'al Roadways| 3% | 10

_Asphalt has been assumed tobea h1gh stab111ty plant mix and base course material composed of

crushed stone with a m1n11num CBR of 70. We recommend that the upper 12- 1nches of the native

soils be scarified and then mo1sture conditioned to w1th1n 2% of the OMC and compacted to at
least 95% of the MDD as determlned by ASTM D-1557, otherw1se the contractor should place 4
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" 12 inches of structural ﬁllin'accordance'with Section 7:2.4 of this report prior'to placing the base‘. o
. course 1ayer of the pavement sectron The .above pavement design is based on assumed traffic 2
counts, 1f the antlc1pated traffic volumeis mgmﬁcantly d1fferent than what is assumed we. should -

be contacted to reassess the pavement de31gn

Constructron trafﬁc has not been accounted for in the pavement sectlon recommended herem the

- _ roadway may detenorate faster than expected in some areas. based on constructlon traffic.

Increased malntenance may be requlred to repair localized rutting and cracklng during

. construction. An overlay or other repairs may be requ1red once construction. Has subsided. If a

pavement sectron is requlred for a heavy trafﬁc sect1on IGES can prov1de this des1gn 1f traffic
1nformat1on is: prov1ded by the chent I : o

' .7.9 PRELIMINARY SOIL CORROSION POTENTIAL

o Soluble sulfate pH and res1st1v1ty laboratory tests were completed to assess the potent1al for " -
'~ corrosion due to the chemlstry of the native soils. It was found that the ex1st1ng soils have a low |

degree of sulfate attack with concrete. Based on these results, we recomrnend convent1ona1 Type

VIt Cement be used inall con_crete in contact with site so11s. .

" Based on the nature of the on- s1te so1ls the observed moisture contents and a m1n1mum
. res1st1v1ty of 700 to 3,800 ohm-cm, we ant1c1pate the on-site’ soils w111 be corrosive: fo very
corrosive with metal used in construction. We recommend that a corrosion engmeer be consulted .

- for cons1derat10n of sacrificial thlckness cathodlc protectlon coatmgs or other methods of -

reducmg the effects of corrosion.

| 7-.1:0 | SUMP 'DE'SIV'GN.AN'D CONSTRUCTION

_'Sumps should be desrgned to minimize the accumulat1on of fines w1th1n the site . so1ls S1lt
catchlng covers on the sump opemngs or other sediment trapp1ng methods should be used where.
' practlcal and maintenance w111 allow. The design life of sumps w111 be dramat1cally reduced if

such s11t trapplng dev1ces are not 1nc1uded in the des1gn

‘To minimize‘the potential for settlement under road’ways the sumps should be located in the
‘mow stnps of the development where possible. Other development structures should not be

constructed over the sump locatlons ‘
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80 CLOSURE -

“8.1 LIMITATIONS

The recommendatrons contained in this report are based on. our l1m1ted ﬁeld exploratron

laboratory test1ng, and understandmg of the proposed construct1on The subsurface data used in

_the preparatlon of this report were obtained from the exploratrons made for this 1nvest1gatron T
is possible that varratlons in the soil and groundwater conditions could ex1st between the points
‘ explored The nature and extent of vanat1ons ‘may not be evident until constructron occurs. If any '

conditions are: encountered at this site that are different from those descnbed in this report IGES

" Inc. should be 1mrned1ately notified -so that we may ~make any necessary rev1s1ons to:.
. recomrnendat1ons contarned in this repott. In. addition, if the scope of the proposed constructlon_
- changes from that descnbed in th1s report we should be notrﬁed '

- This report ‘was prepared in accordance with the generally accepted standard of practlce at the
- ¢t1me the report was: wntten No warranty, expressed or 1mp11ed is made ' ' '

B It is the Client's respOnsibility to see that all. partles tothe project 'including"'the Designer,
_ ._ Contractor, Subcontractors etc. are made aware of this- report in its entirety. The use of
' ,-"mformanon contamed in this report for b1dd1ng purposes should be done at the Contractor s

4 | optlon and r1sk ' ' ' ‘ ' ’

82 . ADDITIONAL SER‘VICES- ".

. The recommendatlons made in’ th1s report are bascd on the assumptlon that an, adequate program

of tests and’ observatlons will be made durmg the construction. IGES staff should be on site to

 see that-these recommendations are implemented. These tests and observatlons should 1nclude '
. but not necessarlly be limited to, the following: . - '

Observatrons and testing dunng site preparatron earthwork and structural fill placement
.  Consultation as may be requlred during construction.

e Quality control and observatron o_f concrete placement.

B We also recommend that prolect plans and spec1ﬁcat10ns be revrewed by us to verify

compatlbrlrty with our. conclus1ons and recommendatrons Additional 1nformat1on concernmg the

‘ scope and cost of these services can be obtamed from our ofﬁce
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- We appfec;iafe the 0pporttinity to be of servicé Qh this ﬁfoject. Should you have aﬁy questions.
~ regarding the report or wish to discuss additional services, please do not hesitate to contact us at -
' your convenience (801). 748-4044. | ' ' | ‘
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. m | STARTED:  3/21/08 Geotechnical Investigation o " | GESRe:  BMJ TEST PITNO:
> COMPLETED: 321108 Proposed Northeast Bench Subdivision ~ TP-1
a : 400 North Mapleton Slant Road RigTyp:  Case DC-580L -
BACKFILLED: 3/25/08 Spanlsh Fork, Utah Project Number  00300-043 Backhoe Sheet tof 1,
DEPTH ’ - LOCATION © Moisture Content
) § O| NORTHING EASTING ELEVATION e | % § ad
g 3 g: ) E1E2| G| 15 Atterberg Limits
[43) 5} . =
4 @/l e 2% g % E E i Plastic Moisture Liquid
& g = gl E (B a g El = | 5| % |Limit Content Limit
m = =] k7 3] -
& E ; 2 Z S| MATERIAL DESCRIPTION o g 5|2l 8
04 042 © [0 , A & | 9| & | 102030405060708090
LN TOPSOIL, Silty SAND, loosg, slightly moist, brown, organics
- L throughout, sand is fine-grained . :
i | Sandy Lean CLAY, medium stiff; slightly moist, reddish brown, ~ |
h - fine-grained sand, low plasticity fines, small interbedded layers of
1 Silty SAND (SM) generally less than % inch thick
— |~ Sandy SILT, medium stiff, slightly moist, tan brown, pinholes |
14 observed, some small interbedded Silty SAND (SM) lenses 84.2 124.1
1 5
9
1 7 No Groundwater Encountered
] Bottom of Test Pit @ 8 Feet
2 J
: i
a
waa Q N
N
= 104
8 i
g i
1IN
9 4
243
=)
< J
£
[2A] -
5
=
gﬁ . . SAMPLE TYPE NOTES: :
4 (Il - GRAB SAMPLE Plate
o M - 3" O.D. THIN-WALLED HAND SAMPLER
1723
4]
T = WATER LEVEL '
. t SAlDh LEYEDL -
e 8 W - MEASURED A 3
S {_ Copyright (<) 2008, IGES, INC. ’ S7Z- ESTIMATED




LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

m | STARTED: 3721008 Geotechnical Investigation . GESRep:  BMJ TEST PIT NO:
& COMPLETED: 72108 Proposed Northeast Bench Subdivision TP- 2
a : 400 North Mapleton Slant Road RigTyp:  Case DC-580L
‘ BACKFILLED:  3/25/08 Spanish Fork, Utah Project Number 00300043 Backhoe Sheet 1 of 1
DEPTH o - LOCATION " Moisture Content
-l Q O NORTHING EASTING . ELEVATION @ b 8 and
g1 5 |88 ~ g 18| 9 b Atterberg Limits
‘n w8 S 35 = S E E“ E : N -
£ al=1 e in ) ‘B P E | E 'E‘ Plastic Moisture Liquid
£l G E gl E (B 7 § 5 2 | 2| & |Limit Content Limit
= =) ] 3] 1R
= | £ |2/2| 2 |Z5| MATERIAL DESCRIPTION 213 | |22
o4 0 «@ © © : a A | H] &~ ] 102030405060708090
RLARN TOPSOIL, Silty SAND, Toose, slightly moist, brown, organics
— throughout, sand is fine-grained
T |~ Sandy Lean CLAY, Eeﬁiﬁn—s'tﬁﬂ?l@lﬂﬁﬁiﬁ,ﬁﬂﬂﬁh’ﬁﬁwﬁ,_ T
- fine-grained sand, low plasticity fines, small interbedded layers of
| Silty SAND (SM) generally less than %% inch thick
1 —
. 234 13011
15
24
4 No Groundwater Encountered
1 Bottom of Test Pit @ 9 Feet
3
1104
- _J
( SAMPLE TYPE NOTES: ' )
[[}- GrAB SAMPLE Plate
M- 3" O.D. THIN-WALLED HAND SAMPLER :
WATER LEVEL ’ -
W- MEASURED A 4
\_ Copyright (c) 2008, IGES, INC. X7 ESTIMATED )

— -
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- m | STARTED: 372108 Geotechnical Investigation o (GESRep:  BMJ TEST PITNO:
i S . Proposed Northeast Bench Subdivision _ TP- 4
= - 400 North Mapleton Slant Road - RigTyp:  Case DC-580L
BACKFILLED: 3/25/08 Spanish Fork, Utah Project Number _00300-043 _ ~ Backhoe Sheet 1 of |
! DEPTH . . LOCATION " Moisture Content
, ) § O| NORTHING EASTING ELEVATION o | B S and
gl o |8 > g2 N % Atterberg Limits
) ol B 23 218 £ E 2 . - -
& B2 9 |aE & 2 g | & ‘E‘ Plastic Moisture Liquid
] ElElE 5 E |2g g £ | 2 | 2| & |vimit Content Limit
3 = =] ] 3| 3|5
>|E |22 2 |25| MATERIAL DESCRIPTION =S| 5|22
o4 o @« O O a A | F] ] 102030405060708090
SR TOPSOIL, Siity SAND, loose, slightly moist, brown, organics
T 4 s throughout, sand is fine-grained

Q
|t

some pinholes observed

107.8{19.1

NN

1
[
|

SILT, medium stiff to stiff, slightly moist, tan with orange streaks,

) 1+ ML| “interbedded CLAY (CL) lenses generally less than ¥ inch thick

! i occurring approximately every 4 inches
) i

} -

T 54 Lean CLAY (CL) lense approximately 6 inches thick ) ene

" . I 1491 98.5| 3415

i 4 _

} 2 B

o0
= i
= -
B A i No Groundwater Encountered
U 5
’ 9 - -
@ Bottom of Test Pit @ 9 Feet
Ot 3 :
o 104
s o T
[ 3 J
( S
[3a)
2 i
= i
| 71}
! fa)
! < ]
{ w
{ =
J43] .
&
-]
; I
i T\
: < . SAMPLE TYPE NOTES:
£ [} - GRAB SAMPLE
= M - 3" O.D. THIN-WALLED HAND SAMPLER
& !
+ N [i3} M
] = WATER LEVEL
»—‘ S W- MEASURED
Q| Copyright (c) 2008, IGES, INC. Z-ESTIMATED J
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. @ | STARTED: 32108 Geotechnical Investigation IGESRep:  BMJ TEST PITNO:
2 [ CoMPLETED. 2108 Proposed Northeast Bench Subdivision . _
) a) 400 North Mapleton Slant Road RigType:  Case DC-580L TP 5
» BACKFILLED: 3/25/08 Spanlsh Fork, Utah Project Number _00300-043 Backhoe Sheet 1 of |
! DEPTH | o : LOCATION 4 - < Moisture Content
; I 8 S| NORTHING EASTING ELEVATION .- al% ] 8 and
> j g < &1z '; %’5 Atterberg Limits
' m | < (8] 3 k =
- f% ZIIBS 2 & ? 3 E E i Plastic Moisture Liquid
A 5 = é o Ea g E = | 5| £|Limit Content Limit
o 33} =] ] g S| e .
N 22135 2 25| MATERIAL DESCRIPTION | 2| 81532
o4 o BB O At ' A | = | A | 95| 102030405060708090
TOPSOIL, Sandy Lean CLAY, soft, moist, dark brown, low
! - plasticity fines
N T I” Sandy Lean CLAY, medium : s'tTf?'shg_htl_yﬁEst—b—r'oTvrT s_oﬁe_ ]
il - pinholes observed, low plasticity fines
i J
]
{"7 - 101.6|18.2
! _
. 7 medium stiff, slightly moist, tan-brown with orange streaks
M 14
| | 4
- Inflitration Test Performed @ 4 feet - Inflitration rate 13.5 min/inch.
- (4.4 inch/hr)
’ -~
!
1 5-
l 29
( J
g -
H S )
. 8 J
(- a :
af | 34 10- Inflitration Test Performed @ 10 feet - Inflitration rate 5.6 min/inch
. E 4 (10.7 inch/hr)
.f g -
{ g No Groundwater Encountered
8 -
g .
( 3 . Bottom of Test Pit @ 10.5 Feet
[ 2 i
L] £
w -
&
-
P 2L - W,
[ e SAMPLE TYPE NOTES: )
2 (- GRAB SAMPLE Plate
e M- 3" 0.D. THIN-WALLED HAND SAMPLER
~ IGES |
Li te WATER LEVEL A - 7
bl 8 Y- MEASURED )
Q| Conyrigh (c) 2008, IGES, INC. SZ- ESTIMATED . .
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LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

—
m | STARTED:  3/21/08 Geotechnical Investigation L (GESRep:  BMYJ TEST PIT NO:
2 P ———— Proposed Northeast Bench Subdivision TP- 6
Q - 400 North Mapleton Slant Road RigTyp:  Case DC-580L
BACKFILLED:  3/25/08 Spanlsh Fork, Utah Project Number _00300-043 Backhoe Sheet 1 of 1
DEPTH o - LOCATION © Moisture Content
al @ Q| NORTHING EASTING ELEVATION o218 and .
S = |dE g |8 | 9 % Atterberg Limits
- o B & =1 a w | ©
) wl@ s |ag 2|38 £ | E|E - - -
& 2128 Inm g | % g | .§| & |Plastic Moisture Liquid
= = & T IE a : E 5 = | 2| & |Limit Content Limit
o] = =) . B 3 22
$1€ 55| 2 23| MATERIAL DESCRIPTION = (2] 5|32
s B| O @) A | = - IR v
0+ 0 LN TOPSOIL, Silty SAND, medium dense, slightly moist, dark brown,
4 organics throughout, sand is fine-grained
- - N " 13.1] 41.1
Inflitration Test Performed @ 1Y% feet - Inflitration rate 4.1 min/inch
4 (14.8 inchv/hr)
) I~ Siity SAND, medium dense, slightly moist, fan with orange streaks, |
. pinholes observed throughout
14 97.6 [13.4
1 54
2-
1 7 No Groundwater Encountered K
1 Bottom of Test Pit @ 8 Feet
39 SERRRRRE
10-

( SAMPLE TYPE NOTES: )
[[) - GRAB SAMPLE Plate
K - 3" O.D. THIN-WALLED HAND SAMPLER
WATER LEVEL
W- MEASURED A 8
_ Copyright (c) 2008, IGES, INC. SZ- ESTIMATED
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B
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[N
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|
lv
i

No Groundwater Encountered

Bottom of Test Pit @ 9 Feet

@ [sTaRTED: 32108 Geotechnical Investigation o BMJ TEST PIT NO:
< [ CoMPLETED: 321108 Proposed Northeast Bench Subdivision ' -
q | COMPLETED: 721 400 North Mapleton Slant Road Case DC-580L TP-7
BACKFILLED:  3/25/08 ,Spamsh Fork, Utah Project Number _00300-043 Backhoe Sheet 1 of |
DEPTH z LOCATION e Moisture Content
a § O| NORTHING EASTING ELEVATION Py < g\’ and
g5, g: : £ g :"’: 3 Atterberg Limits
. m < Q o =
E @/l e 2E g 9 E E i Plastic Moisture Liquid
El & § g E B2 El5| ¢ 2| £ |Limit Content Limit
@0 |7 = = S135|%8
=| &%/ 2| & [23| MATERIAL DESCRIPTION =& | 5128
04 012 o =0 . R & | =1~ 102030405060708090
f‘_’*ﬁ TOPSOIL, Silty SAND, medium dense, slightly moist, dark brown, EERE RN
. Qg,_, organics throughout, sand is fine-grained
4 St Y I e — e ]
RIEE Silty SAND, medium dense, slightly moist, brown, frace gravel
present, becomes dense at bottom of layer -
medium dense, slightly moist, tan, fine-grained sand, occasional
small lense of Sandy Lean CLAY (CL) generally less than /2 inch :
thick :
14.6 |140.3 o: :

ceejececcnonnnee

L1

LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

s
SAMPLE TYPE NOTES: )
[[]- GrAB SAMPLE Plate
T I G E S M - 3" 0.D. THIN-WALLED HAND SAMPLER
@w WATER LEVEL A - 9
: W- MEASURED
Copyright (c) 2008, IGES, INC. SZ- ESTIMATED
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w | STARTED:  321/08 Geotechnical Investigation ' 1GESRep:  BMJ TEST PITNO:
- % P d Northeast Bench Subdivisi *
! % P p—————— roposed Northeast Bench Subdivision TP- 8
o a - 400 North Mapleton Slant Road RigType:  Case DC-580L
BACKFILLED:  3/25/08 Spamsh Fork, Utah Project Number _ 00300-043 Backhoe Sheet 1 of 1
! DEPTH o | 2| LOCATION - . Moisture Content
! alQ Q| NORTHING EASTING ELEVATION =l &8 and
gl dg g1 N % Atterberg Limits
L w8 S 89_. 2|8 £ B 2 . : T
. £ al L aE g |9 g | .| 5 [Plastic Moisture Liquid
‘ ]( & &= %! o da éﬂ’ g = | 2| & |Limit Content Limit
d |5 e E . 21 8|32
J = | |3 < 3 Z5| MATERIAL DESCRIPTION ple| 5|82 _
04 042 © |20 : a & | =& ] 102030405060708090
5 TOPSOIL, Silty SAND, medium dense, slightly moist, brown, NI
) 4 organics throughout, sand is fine-grained, small gravel lense at
| ! bottom of layer
| 4
. |
' | |~ Sandy SILT, mediurn stitf, slightly moist, tan, pinholes observed |
] i Inflitration Test Perfonmed @ 2V feet - Inflitration rate 6.4 min/inch
| - 9.4 inch/hr '
i ( ) 95.9(16.3
) 1
!
| J
/
—y J
l 2_
r“"
| 4
L 2 |
, a 1 No Groundwater Encountered
5 .
- % 1 Bottom of Test Pit @ 9 Feet
ol | 34
2 104
. & J
| gl | |
{ 8
[5a)
3 4
bt 1A
O w
! a
j 5 g
i i T
[4d) -
Z
)
{ | =L
L e SAMPLE TYPE NOTES:
= g2 M- GrAB SAMPLE Plate
P N - 3" O.D. THIN-WALLED HAND SAMPLER
. @ ,
1 e WATER LEVEL '
t i by -
e S ¥ MEASURED A-10
G Conyright (c) 2008, IGES, INC. SZ- ESTIMATED . .
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DATE 1

STARTED:  3/21/08 Geotechnical Investigation ) TEST PIT NO:
e IGESRep:  BMJ
COMPLETED: 21708 Proposed Northeast Bench Subdivision : - TP-9
! : 400 North Mapleton Slant Road RigTyp:  Case DC-580L
BACKFILLED: 3/25/08 Spanlsh Fork, Utah Project Number _00300-043 Backhoe Sheet 1 of 1
DEPTH © - LOCATION < Moisture Content
al| 9 O nNorTHING EASTING ELEVATION o | & 8 and
g =15 ‘ g 18| S % Atterberg Limits
2 18 & | B 2| =5
7] w8 S |ag 2138 | E| & N - —
& ala| © |aE G b E | B E\ Plastic Moisture Liquid
ElEI(2E E |Eg 55| g |3|&|Limit Content Limi
m = =] @ v 2|z
=|E|3/<| 2 |Z5| MATERIAL DESCRIPTION BEARIE EID-
04 0 il © o a A | = ™| 102030405060708090
; TOPSOIL, Silty SAND, medium dense, slightly moist, dark brown, NN
4 organics throughout, sand is fine-grained, smail gravel lense at
L _bottom of layer, some wire observed in upper portions_ _ ___/
7 Silty SAND, medium dense, slightly moist, brown, a few pinholes
§ observed ‘
- 11.1(273
] Medium dense, slightly moist, tan, fines content decreases with depth
14
24
i No Groundwater Encountered E
1 Bottom of Test Pit @ 9 Feet :
31 PiiiEii
10 AR A

LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

_ Copyright (c) 2008, IGES, INC.

SAMPLE TYPE
[ - GRAB SAMPLE
K- 3" O.D. THIN-WALLED HAND SAMPLER

WATER LEVEL
W - MEASURED
SZ- ESTIMATED
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" 1 @ | STARTED:  3721/08 Geotechnical Investigation o GESRep:  BMJ * TEST PITNO:
: > COMPLETED: 372108 Proposed Northeast Bench Subdivision TP-10
i =) : 400 North Mapleton Slant Road : RigTyp:  Case DC-580L
BACKFILLED:  3/25/08 Spanish Fork, Utah Project Number _00300-043 Backhoe Sheet | of |
o DEPTH o LOCATION - < Moisture Content
: ) 3 Q| NORTHING " EASTING ELEVATION |z | 8 and
‘ g j 8“2 : 3|2 D g Atterberg Limits
m [ < &) I3 21 =
— E a2 8 2 o) ? 19 E E “‘; Plastic Moisture Liquid
il = § é = E@ - g 5| = | =|&|Limit Content Limit
- @ 2 ‘ : a 8 |''5l4g
L 22|32 3 Z4| MATERIAL DESCRIPTION p|E| E| |8
04 012 3| 0 |90 A [ = | & | 915 10203040506070809
LY TOPSOIL, Lean CLAY, medium stiff, slightly moist, dark brown, i
- 4 7 organics throughout . ' : '
B . e
_ | P I ____.1_ e _
77 Sandy Lean CLAY, medium stiff, slightly moist, brown
Y
| /
t %,
1 /
- 183
|~ Poorly Graded SAND, Toose, slightly moist, fan, fine-to~ ~ |
. medium-grained sand
> Inflitration Test Performed @ 5% feet - Inflitration rate 0.1 min/inch
! (514 inch/hr) .
B 48 | 2.3
L
WO
i No Groundwater Encountered
T Bottom of Test Pit @ 8 Feet
2 4
C .
[a)
. Q 4
o 104
. g 1 i
g
[ g
g 4
g
{ ‘ a
< 4
]
. w -
&
sl
o
o b
Lol < SAMPLE TYPE NOTES:
L 4 []- GRAB SAMPLE - Plate
= K- 3" 0.D. THIN-WALLED HAND SAMPLER
. 4]
= = WATER LEVEL
P 3 —l s -
- 2 W- MEASURED ' A 12
O {_ Copyright (c) 2008, IGES, INC. SZ- ESTIMATED )
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:'“] m | STARTED: 372108 Geotechnical Investigation L. IGESRep:  BMJ TEST PIT NO:
! - Proposed Northeast Bench Subdivision TP-11
: A : 400 North Mapleton Slant Road RigType: ~ Case DC-580L | -
BACKFILLED: 3/25/08 Spanlsh Fork, Utah Project Number _00300-043 Backhoe ~ Sheet 1 of 1
“ DEPTH | - . z LOCATION S \e. Moisture Content
: al S O NORTHING EASTING . ELEVATION P % S and
! e d: &2 DN % Atterberg Limits
%) . mi < 89 .E-’ 8 .E é E . . P
- e al=al 8 o= g | o g | -5} |Plastic Moisture Liquid
! ElE|s E| E |23 ElE| = =1 & | Limit Content =~ Limit
{ m = [ . & H Z|2
! =|2|2|2| £ |23| MATERIAL DESCRIPTION le| 5|22 |
04 0 “ o o ' : A & | =]~ ] 102030405060708090
TOPSOIL, Silty SAND with gravel, medium dense, slightly motst, SRR
. dark brown, gravel ranges from % to 4 inches in diameter, poorly I
sorted ‘
—_— 1_
i | Inflitration Test Performed @ 4 feet - Inflitration rate 2.2 min/inch
' (27.8 inch/hr)
1 54
. 29.0) 22.7
| 2
U ]
] 4
) @ - i ] Groundwater Encountered at 8% feet
8
: @ Bottom of Test Pit @ 9 Feet
&l | 34
o 10+
' Q 7
o~
I B
[~
! by
3 N
&2 ]
; o
[ 8
R < .
P <]
[ oz
w -
&
]
- L . J
! A
] < SAMPLE TYPE NOTES: )
g2 - GRAB SAMPLE ' Plate
b H - 3" O.D. THIN-WALLED HAND SAMPLER
. &
=]
= e WATER LEVEL A-13
bl 9 W- MEASURED 4
! Q| Conyright (¢) 2008, IGES, INC. Z- ESTIMATED J

Y
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i | STARTED:  3r21/08 Geotechnical Investigation ) GESRep:  BMJ TEST PIT NO:
>3 e ——— Proposed Northeast Bench Subdivision TP-12
A : 400 North Mapileton Slant Road RigType:  Case DC-580L *
BACKFILLED:  3/25/08 Spanish Fork, Utah Project Number _00300-043 Backhoe Sheet 1 of |
DEPTH | - : . LOCATION ' ' < | - Moisture Content
e § O| NORTHING + EASTING ELEVATION e S| 8 : and
el =15 - R - % Atterberg Limits
oh] < s = ol S
%) w81 S |28 2|38 g | E|lE : - -
& a2 L |aE G g1 E Plastic Moisture Liquid
T3} o2 — = . a1 2 s g,
= & § 3 P E% g3z 2 | |- |Limit Content Limit
m = o 81358
Z | |Z ; 2 g S| MATERIAL DESCRIPTION o 2 g el8
- 04 042 Nl L ‘ : ~ & | =] & | 102030405060708090
3 TOPSOIL, Silty SAND with gravel, medium dense, slightly moist, . I R
- dark brown, gravel ranges from ¥ to 4 inches in diameter, poorly : HE
sorted ‘
) i |~ Poorly Graded SAND with silt, Ioose to medium dense, slightly — ~ - |
4 moist, tan-brown, some small red Lean CLAY lenses that appear
| to be discontinuous throughout layer
J 9.6 | 10.0
i I~ Silty SAND, mediwmn dense, moist, tan |
1- 4 ‘ ’ 89.6 14.5
1 54.
24
’ medium dense, wet, tan
o0
3 . .
=~ -
A N Groundwater Encountered at 82 feet
2
4 i Bottom of Test Pit @ 9 Feet
'l 34:
= 104
& 4
2| |
8
3 i
= |
13}
a)
< 4
&z
233 -
&
o}
I
7\ _
& SAMPLE TYPE NOTES: — h
g . (I} - GrAB SAMPLE Plate
e e N - 3" O.D. THIN-WALLED HAND SAMPLER
: wwIGES
m
i o WATER LEVEL A-14
S W- MEASURED
S copyright (c) 2008, 1GES, IC. SZ- ESTIMATED )
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- m |startep:  3n2us | Geotechnical Investigation o IGESRep:  BMJ TEST PIT NO: W
'- & Toommieren, aaves | Proposed Northeast Bench Subdivision - TP-13
! A i 400 North Mapleton Slant Road RigType:  Case DC-580L
) BACKFILLED: 3/25/08 Spanlsh Fork, Utah Project Number _00300-043 Backhoe Sheet 1 of 1
DEPTH | - O . " LOCATION ‘ 4 ‘ < Moisture Content
! a] © | 8| NortiNG EASTING " ELEVATION el%] 8 . ond
] g j = g R - % Atterberg Limits
) w8 < 2 9] 2138 E E E " 3 T
- & a2 L |lax g | S | E| 5| |Plastic Moisture Liquid| -
ml = 5|2 & =z |Ha - g E = | 5| & [Limit Content Limit
i . o) = = : g 8282
| 5|E|2/5| 3 25| MATERIAL DESCRIPTION SERRAEE
PIEARE O . at= - s -
040 TOPSOIL, Silty SAND with-gravel, medium dense, slightly moist,

73
S |
2

dark brown, gravel ranges from % to 4 inches in diameter, poorly

osoted  _ ___ _ __ ____________ 1
Sifty SAND, mediurm dense, slightly moist, tan with orange streaks,

small interbedded Sandy Lean CLAY lense approximately %-inch

thick that occur approximately every 12 inches

1SS |

-;(',J‘j Pl
g

PE—)

Bottom of Test Pit @ 10 Feet

[ﬁ ]
1 5+ - medium dense, moist, tan
2 —
- '
b medium, dense, wet, tan
37101 2 ‘ :
J Groundwater Encountered at 9% feet :

( SAMPLE TYPE - NOTES: h
[[] - GRAB SAMPLE Plate

. E - 3" 0.D. THIN-WALLED HAND SAMPLER

WATER LEVEL A - 15

- MEASURED .
_ Copyright (<) 2008, IGES, INC. SZ- ESTIMATED : )

LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08
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|
1

LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

e E
m | STARTED:  3721/08 Geotechnical Investigation . GESRep:  BMJ TEST PIT NO:
) COMPLETED: 321708 Proposed Northeast Bench Subdivision TP- 1 4
A . 400 North Mapleton Slant Road RigType:  Case DC-580L :
BACKFILLED:  3/25/08 Spamsh Fork, Utah Project Number _ 00300-043 Backhoe Sheet 1 of |
DEPTH . - LOCATION ° Moisture Content
) 8 Q| NORTHING EASTING ELEVATION o = =] and
g = 2E g | & o % Auterberg Limits
) : i’ ::‘l I 8 % § 21 =8 -
& B2 9 |aE g9 ELE "> |Plastic Moisture  Liquid
= =} § & T |Ha - - g 5 = | 5| & |Limit Content Limit
) = = 2 313514
5| E|2|2] 3 |E3| MATERIAL DESCRIPTION MR AR -
o 042 © |20 : - a | =~ | 102030405060708090
LY TOPSOIL, Lean CLAY, medium stiff, slightly moist, dark brown, a - RN
. R few pinholes observed .
Inflitration Test Performed @ % feet - Inflitration rate 7.5 min/inch
7 (8.0 inch/hr) :
i I~ Silty SAND, medfuin dense, slightly moist, fan with orange streaks | N
N Small lense of Clayey SAND at 2 feet and at 2% feet, approximately
2 inches thick
i 104.7(11.3
14
1 54
2
17 No Groundwater Encountered '
T Bottom of Test Pit @ 8 Feet
34 ERRERE
104 S
\ J
f SAMPLE TYPE NOTES: h
[[]- GRAB SAMPLE . Plate
K- 3" O.D. THIN-WALLED HAND SAMPLER
WATER LEVEL -
W- MEASURED A 1 6
_ Copyrigh (c) 2008, IGES, INC. Z- ESTIMATED g

T
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— E__l__,‘ E

S

<
-2

organics throughout i

some pinholes observed

No Groundwater Encountered

Bottom of Test Pit @ 8 Feet

87.2

5.1

256

11.5

—
m | STARTED:  321/08 Geotechnical Investigation o GESRep:  BMJ TEST PIT NO:
& O —————— Proposed Northeast Bench Subdivision v _ TP-15
a - 400 North Mapleton Slant Road . RigTyp:  Case DC-580L
BACKFILLED: 3/21/08 Spamsh Fork, Utah - Project Number _'00300-043 Backhoe Sheet 1 of 1
DEPTH o o : LOCATION ‘ . Moisture Content
a| Q| 8| ormmg EASTING ELEVATION a2 8 and
3 = > . . gL PN 3 Atterberg Limits
ol |.E]2 |33 28| E|R B
& 828 aE 3 | o E | 5| & |Plastic Moisture Liquid
BlE|RlEl 2 gz g 5 | & | 5| & |Limit Content Limit
m = =] RZ] 3 S1E :
21E|3|5| 3 [£3 MATERIAL DESCRIPTION o lzlE| |z
o4 017 O O _ . a A | = A | 102030405060708090
s TOPSOIL, Lean CLAY, medium stiff, slightly moist, dark brown, R
g

fectcaccionee

LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

| Copyright (c) 2008, IGES, INC.

SAMPLE TYPE
(- GRAB SAMPLE
M - 3" O.0. THIN-WALLED HAND SAMPLER

WATER LEVEL
W - MEASURED
SZ- ESTIMATED

=N 44ik




&l 11l

L] m | STARTED:  3/24/08 Geotechnical Investigation GESRep:  BMJ TEST PIT NO:
rl g COMPLETED:  3/24/08 Proposed Northeast Bench Subdivision ) TP 16
b a . 400 North Mapleton Slant Road RigType:  Case DC-580L
) BACKFILLED:  3/24/08 Spanlsh Fork, Utah Project Number _00300-043 Backhoe Sheet 1 of 1
P DEPTH 1 o z LOCATION ° Moisture Content
| ’ (.S | S| NORTHING EASTING ' ELEVATION o |28 and
C g dfz 53 .g DN % Atterberg Limits
(7} @ [43] é 89 ‘b’ 3 2 =22 —
— ﬁ. il ; 9 aE ‘@ LU) ‘g E “b Plastic Moisture Liquid
: EE A & T E% - g § | < | 5| % |Limit Content Limit
@ 5| 81382
=|E|2|2| & |23| MATERIAL DESCRIPTION: e |2 | 5|22
0+ 042 O PO A= | &) Aa 102030405060708090
BLAR TOPSOIL, Sandy Lean CLAY, medium stiff, slightly moist, dark
- PRER brown
y' |+ | Sandy1 L"EaHCTLK‘T medium stiff; s shgh_lﬁrﬁﬁ Tan, pinholes |
//// observed, low plastlcxty fines
— % 100.6{18.5
-5 4 |~ Silty SAND, medium dense 's'hEht_ly_mEsT tan-brown |
-
rn
.
1 No Groundwater Encountered -
- T Bottom of Test Pit @ 8 Feet
8 i
: 4
a
o J
2 104
& 4
[}
' g‘ )
8
= 1A
23]
| [a]
< -
w
i T
533 -
&
—t
=
T J
< SAMPLE TYPE NOTES: )
Z : []- GRAB SAMPLE : ’ Plate
o K- 3" O.D. THIN-WALLED HAND SAMPLER :
"
N 313
7 =
o WATER LEVEL -
== 8 Y- MEASURED ' A 18
S\ Conyright (<) 2008, IGES, INC. Z- ESTIMATED )




L g .
“_’ m | STARTED: 324108 Geotechnical Investigation o GESRep:  BMJ TEST PIT NO:
! 1% P ——————— Proposed Northeast Bench Subdivision o TP_17
' =) : 400 North Mapleton Slant Road . RigType:  Case DC-580L
) BACKFILLED: 3/24/08 Spanish Fork, Utah Project Numiber _00300-043 Backhoe Sheet 1 of |
s SEPTH o] 4 LOCATION < Moisture Content
; al 9 O| NORTHING EASTING | ELEVATION o < 8 and
gl |2k . g g9 % |  Atterberg Limits
) HlEl 2 |83 18| Bl gl B —
N £ 2131 9 | S g | E ; Plastic Moisture Liquid
‘I 18| K& ggﬁ £ |Eg ElE| ¢ 2| £ |Limit Content Limit
joe] = = : @ 3] 5|8
S22 S| # |25| MATERIAL DESCRIPTION e |8 | 8| &8
@ G] O a | = [ Il
04,0 S5 | TOPSOIL, Sandy Lean CLAY, mediun Saff, shightly motst, dark =
" 4 ; brown i s
) 4 I~ Sandy Lean CLAY, medium sfiff, slightly moist, fan |
- ] i 24.0 31|11
J i .
. i " Silty SAND, medium dense, slightly moist, fan-brown |
_] g
7 90.0 (23.6
1 5-
2_
2 4
) & i No Groundwater Encountered
pll
[a)
. 7] )
s_-" ] Bottoin of Test Pit @ 9 Feet
o | 34
= 10 v
( Q T
g
=3
- 2
g ]
. & 4
N m
i a
i < J
i 8
. w ~
Z
-
N
! T ) _J
! < |t SAMPLE TYPE NOTES: h
{ 2 ([]- GRAB SAMPLE Plate
= H - 3" O.D. THIN-WALLED HAND SAMPLER
[72}
w
=
e WATER LEVEL _
S W- MEASURED : A 19
S\ Copyright (c) 2008, IGES, INC. SZ- ESTIMATED ’ ' y

T




. !
——e

LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

w |startep:  az4n8 | - Geotechnical Investigation o IGESRep:  BMYJ TEST PITNO:
S COMPLETED: 372408 Proposed Northeast Bench Subdivision - TP-18
/A : 400 North Mapleton Slant Road RigTyp:  Case DC-580L| =
| BACKFILLED:  3/24/08 Spamsh Fork, Utah Project Number _00300-043 Backhoe Sheet 1 of1
DEPTH - ‘ LOCATION ° Moisture Content
A g Q| NORTHING EASTING ELEVATION g = | 8 and
a5 g > g1 3 Atterberg Limits
m| < O 5 5 -] 5
g A= Q 2 = é‘ Q- E E i Plastic Moisture Liquid
& 512 5 :‘E E a g 5 = s £ |Limit Content Limit
= = 2 8|55
5| €|3/2|.2 |23| MATERIAL DESCRIPTION > |&| E|&l2
EIEANE O a|= - s -t
040 SLAEY TOPSOIL, Sandy Lean CLAY, medium stiff, sfightly moist, dark :
. brown ,
4 |~ Sandy Lean CLAY, medinm sfiff, sightly moist, tan ;
’ ’ 96.1 |18.6 29 (12
1 -~
1 5
24
1 7 No Groundwater Encountered
T - Bottom of Test Pit @ 8 Feet
3

—
SAMPLE TYPE NOTES: h
[I) - GRAB SAMPLE Plate
M -3" 0.D. THIN-WALLED HAND SAMPLER
WATER LEVEL
¥ - MEASURED A 2 0
| Copyright (¢) 2008, IGES, INC. X7- ESTIMATED )

| 1418
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LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

@ | STARTED: Geotechnical Investigation TEST PIT NO:
@ - BMJ
< [comieren: Proposed Northeast Bench Subdivision TP-19
A . 400 North Mapleton Slant Road Case DC-580L
BACKFILLED: Spanish Fork, Utah Project Number _00300-043 Backhoe Shest [ of 1
DEPTH z LOCATION - Moisture Content
) O| NORTHING EASTING ELEVATION o < = and
g g gl : ‘ g|& “‘g é Atterberg Limits
[43] Q =] =
2 Bl= 2 = § o E E 13 [Plastic Moisture Liquid
n = | & il I 1] = 3 é\ PO o,
=10 E o] z a - 2|2 = | 5i-g |Limit  Content Limit
m =3 ™ ) @ o 212
§ R IS % S| MATERIAL DESCRIPTION > |8 5| el 8
04 0 u|® © ' A | 2 | & | 95| 102030405060708090
TOPSOIL, Sandy Lean CLAY, medium stiff, slightly moist, dark RN
4 brown, organics throughout :
14 observed
J 27
5 |~ Silty SAND, mediwin dense, slightly moist, tan-brown - I
24
] No Groundwater Encountered
§ Bottom of Test Pit @ 8 Feet
3
10
v,
( SAMPLE TYPE NOTES: h
[ - GRAB SAMPLE Plate
M- 3" O.D. THIN-WALLED HAND SAMPLER
WATER LEVEL
V- MEASURED A 2 1
L Copyright (c) 2008, IGES, INC. S7Z- ESTIMATED )

T




@ | STARTED:  3/24/08 Geotechnical Investigation . 2 B .| TESTPITNO:
| g IGESRep:  BMJ
= « e . cp: B
5 < | ComPLETED, 32408 Proposed Northeast Bench Subdivision TP-20
i |12 : - 400 North Mapleton Slant Road ’ | RigType:  Case.DC-580L
B BACKFILLED:" 3/24/08 Spamsh Fork, Utah Project Number _ 00300-043 : Backhoe I Sheet 1 of 1
- “DEPTH . o o LOCATION . © Moisture Content
: al 2 O| NORTHING - EASTING ' ELEVATION o < 8 and
i 18] 5 glz 218G 3 Atterberg Limits
‘1| < |80 18| E|%
i % @ard| O 2; E‘ % E E i Plastic Moisture Liquid
] == ] T E%‘ g 5 = d £ [Limit Content Limit
i 23] = = ] 81355
£|%|2/5| 2 |23| MATERIAL DESCRIPTION = | & | B15|38
i G|Z| O O a | = [ &5~
040 TS TOPSOIL, Sandy Lean CLAY, medium saff, sightly morst, dark
) . brown, organics throughout
Wt 4
1 7 |~ Sandy Lean CLAY, medium stiff, siightly moist, tan, pinholes
- - observe ' .
! ) Inflitration Test Performed @ 2 feet - Inflitration rate 7.3 min/inch
’ 4 ] (8.3 inch/hr)
— 1_._
1 54 Inflitration Test Performed @ S feet - Inflitration rate 6.1 min/inch
i (9.8 inch/hr)
) N
L
y ).
= ]
!
LN 0
Q -1 .
= i
_ A i No Groundwater Encountered
8
@ 1 Bottom of Test Pit @ 9 Feet
o e | 34 .
2| 10
& ]
[aa]
| 8| .
| 8
[xa)
8 ]
o | A
n 53]
H [
i < i
1 433
i =]
w -
&
-l
o
! T\ /
i < SAMPLE TYPE NOTES: » h
L 2 : ([ - GRAB SAMPLE Plate
i M- 3" O.D. THIN-WALLED HAND SAMPLER
& i
. w
—] ~
= WATER LEVEL ’ -
L g W- MEASURED A 22
Q| Copyright (c) 2008, IGES, INC. SZ- ESTIMATED y

I




I

I3

- T

LTI

~TOPSOIL, Sandy Lean CLAY, medium stift, slightly moist, dark j :
brown, pinholes observed, sand is fine-grained : i : ol :

(1 | STARTED: 3124108 Geotechnical Investigation o 1GESRe:  BMJ TEST PITNO:
> PR ——— Proposed Northeast Bench Subdivision TP-21
a : 400 North Mapleton Slant Road RigTyp:  Case DC-580L
BACKFILLED: 3/24/08 Spanlsh Fork, Utah Project Number _00300-043 Backhoe - Sheet'| of 1
DEPTH o ' LOCATION ’ ’ | e Moisture Content
2| 8 | 8| nortimg: " EASTING ELEVATION ol | 8 and
g = ﬂi:e' ‘ g | & o % Atterberg Limits
2 |2 |38 ER I B 1 B v
& B2 e |akE 2|9 8 E& "> |Plastic Moisture  Liquid
Elei2gl & lag 5 | 5 = | 2| £ Limit Content Limit
SEEER: 21215!5|%
= |%/$| 2 |25| MATERIAL DESCRIPTION =218 5122
04 042 O |20 A &~ | 2| & | 10203040506070809

throughout, low plasticity fines

92.5|14.5 2719

mainly found in small lenses

41| 4.6
i No Groundwater Encountered
T Bottom of Test Pit @ 8 Feet
3
10+
L __
" SAMPLE TYPE NOTES: N
_ [[]- GRAB SAMPLE Plate
{«a-;% I G E s N - 3" 0.D. THIN-WALLED HAND SAMPLER . '
ﬁ,\wi
adl WATER LEVEL ) : -
W MEASURED ) A 23
\__ Copyright (c) 2008, IGES, INC. SZ- ESTIMATED )

LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08
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LOG OF TESTPITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

' -
o | STARTED:  3/24/08 Geotechnical Investigation . GESRep:  BMJ” TEST PIT NO:
g COMPLETED: 3724708 Proposed Northeast Bench Subdivision : TP 22
A : 400 North Mapleton Slant Road : RigType:  Case DC-580L
BACKFILLED: 3/24/08 Spanlsh Fork, Utah Project Number _00300-043 . Backhoe ) Sheet 1 of |
DEPTH o LOCATION - < . Moisture Content
I g S| NORTHING ‘EASTING ELEVATION |2 ] 8 and
g = gl ‘ g g A% % | - Atterberg Limits
) ol B 2 23 |8 E|% 2 - - —
& 2121 9 |aE - g | 5| 5 |Plastic Moisture Liquid
ElG|RE| E |Ba— — 2| E| g |3 & |uimt Conent Limit
5 = = Rz 8345
28|z <| g |25| MATERIAL DESCRIPTION - =& 5|28
04 04Z © |20 A & | =) ™} 1020304050607080 90
o + TOPSOIL, Sandy Lean CLAY, medium stiff; slightly moist, dark A
brown, some pinholes observed : . | R A AR A
I~ Sandy Lean CLAY, medium stiff, slightly moisf, fan, pinhioles |
observed ) .
|~ Cean CLAY, medium stiff, slightly moist, grayish green, some | J
plasticity in fines 91.0 |27.1
J ' No Groundwater Encountered
T . Bottom of Test Pit @ 8 Feet
3
10+
\ J
( : SAMPLE TYPE NOTES: N
[]- GRAB SAMPLE: Plate
ST I G Es N - 3" O.D. THIN-WALLED HAND SAMPLER
@' ' WATER LEVEL
Y- MEASURED . A 24
__ Copyright (c) 2008, IGES, INC. SZ- ESTIMATED J

T

T




s = - - w |

[] @ | STARTED:  3/24/08 Geotechnical Investigation o : GESRep:  BMJ TEST PIT NO:
- e COMPLETED: 3724708 Proposed Northeast Bench Subdivision ' TP_23
i /A i 400 North Mapleton Slant Road RigTyp:  Case DC-580L '
BACKFILLED: 3/24/08 Spanish Fork, Utah Project Number _00300-043 Backhoe Sheet 1 of 1
= ‘ DEPTH 5 . . LOCATION ' i . Moisture Content
. : a S| NorTHING | EASTING ELEVATION a2l 8 and
: 1€ 2k g8 % % Atterberg Limits
v o 25 1S B 512 - .
& @l = 219 | &1 E|Z |Plastic Moisture Liquid
m o (=1 a © S| o2ty qu
& &5 § & Ha - g El = | 5| | Limit . Content Limit
m >} b ; k] ‘3138
SR Zdl MATERIAL DESCRIPTION eS| 5|52 o
04 0-12LE O : A & | =™ | 102030405060708090
TOPSOIL, Silty SAND with gravel, medium dense, slightly moist, . AR R
cT 9 dark brown : . :
[ .
| 1
i I~ Silty SAND wifh gravel, medium dense, slightly moisf, reddish ~ 1.
- . brown, gravel ranges from ¥ to 1 inch in diameter, sub-rounded
[ i clasts '
b
} ] 89 | 18.2 :
a I
l J K
] 28 50 N —— :
. ‘: 0\ GP Poorly Graded GRAVEL with sand, dense to medium dense, shightly o R
= 1 : s moist, tan matrix, partial cementation 43|28 AR A I R O
it (>} ' EER R
» l P9 G EERERERE
560 I A
157 | B i :
o D . :
M 2
i J 8 e
! )o 0
1 1 p’__—§IE§A'N5_T:ﬁ_—d__—_'t—t—n _____________
i mediuin dense, moist, ta
8 . E SM ’ . 89.8 |11.8
{
[ 2—
J
h-_I ] "
1 No Groundwater Encountered
) Bottom of Test Pit @ 8 Feet
2| 1 |
I: -~
o i
a
0 i
2]
a1 4
2 104
: ©] .
[aa]
I
o
. a
g 4
E 4
|| 2
| < 4
| =
[ o ]
&
-
ht
i -
P e SAMPLE TYPE NOTES:
Lo 4 [T} - GRAB samPLE
o M - 3" 0.0. THIN-WALLED HAND SAMPLER
0
. m
7 3 WATER LEVEL
_l S Y- MEASURED .
C Q| Copyright (c) 2008, IGES, INC. SZ- ESTIMATED - y

-
3_.)‘
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LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ TGES.GDT 5/7/08

e ey o e e e e

 Silty GRAVEL with sand, dense, slightly moist, fan matrix, partial
cermentation, gravel ranges from % to 2 inches in diameter with
majority being approximately “-inch

{ 5]
I >
2_ o
- _ )0)(
i ks
DB
7 _ DY
37104

No Groundwater Encountered

Bottom of Test Pit @ 8 Feet

s - 2
|m |sTArTED: 30408 Geotechnical Investigation o GESRep:  BMJ TEST PIT NO:
% COMPLETED: 372408 Proposed Northeast Bench Subdivision TP-24 |1
a - 400 North Mapleton Slant Road RigType:  Case DC-580L
BACKFILLED: 3/24/08 Spanish Fork, Utah Project Number _ 00300-043 Backhoe Sheet 1 of 1
DEPTH o o . LOCATION ° } Moisture Content
a1l @ | 8| wortane EASTING - ELEVATION o2 8 : and
) S el > : g 119 % Atterberg Limits
) wl B < 25 213 E K k| - : -
& a2 2 |aE| z | 5 E | 5| % |Plastic Moisture Liquid
£l e g Bl Z |22 ElE| s 2| & [Limit Content Limit
| | >t =) ' Sl e s |28
=|E|3|2| & |23| MATERIAL DESCRIPTION 2|8 | 5| & &
EIRERER : A A |2 | & | 9" ] 10203040
040 TOPSOIL, Sandy Lean CLAY, medium stiff, slightly moist, dark PR
- brown, pinholes observed, sand is fine-grained ) Pl
I ™ Lean CLAY, medium stiff, slightly moist, tan, pinholes observed |
1- E ey P 88.4 [27.8

\_ Copyright (c} 2008, IGES, INC.

SAMPLE TYPE
[]- GRAB sAMPLE
N - 3" 0.0, THIN-WALLED HAND SAMPLER

WATER LEVEL
W- MEASURED
SZ- ESTIMATED

.
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- ,
m | STARTED: = 3724/08 Geotechnical Investigation L GESRep:  BMYJ TEST PITNO: :
e~ COMPLETED: 3724108 Proposed Northeast Bench Subdivision TP-25
A . 400 North Mapleton Slant Road RigType:  Case DC-580L

BACKFILLED:  3/24/08 Spanish Fork, Utah Project Number _ 00300-043 BaCkhoe Sheet 1 of 1
DEPTH o > ‘  LOCATION : < Moisture Content
4| @ | 8| NortHMNG. EASTING ELEVATION ‘ale | 8 and
@ = aE . g | 8 o % Atterberg Limits
0 Z é OEE % & é 2|8
& a3l g |aF| 219 | E|E& ' [Plastic Moisture  Liquid
Blegl 2 ag § | 8| < | 2|5 |Limit Content Limit
E = E 2l (2o Al e 5| =28
= B2 AR
il ; N %5 MATERIAL DESCRIPTION o g 5| &8
04 012 O |50 ' : A A | 21~ | 102030405060708090
25 .8 | TOPSOIL, Sandy Lean CLAY, medium dense, slightly moist, dark I R A
4 DRXTR brown, pinholes observed
| i
1 i
] i o
1 F_C_I: |~ Lean CLAY, medium stiff, slightly moist, tan-brown, pinholes |
4 observed
14 E 86.6 (24.4 33(12
1 54 Dense, slightly moist, grayish-brown, pinholes observed
. E 97.2 [22.8

LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

[l - GRAB SAMPLE
M - 3 O.D. THIN-WALLED HAND SAMPLER

2
i b No Groundwater Encountered 'g
T Bottom of Test Pit @ 9 Feet .
34 L
101 Vi
L )
f SAMPLE TYPE NOTES: h

WATER LEVEL
Y- MEASURED A 2 7
\_ Copyright (c) 2008, IGES, INC. SZ- ESTIMATED
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0o m | STARTED: 372408 Geotechnical Investigation L " | igEsre:  BMJ TEST PITNO:
g COMPLETED. 3724008 Proposed Northeast Bench Subdivision , TP-26
a L 400 North Mapleton Slant Road ' RigTyp:  Case DC-580L .
BACKFILLED:  3/24/08 Spanish Fork, Utah Project Number _00300-043 - Backhoe Sheet 1 of 1
= DEPTH 5 ‘ LOCATION - o © " Moisturé Content
! ) ) § ‘Ol NORTHING ‘ EASTING ‘ELEVATION = 2| 8 and
' . @ =L , g g | 5 % Atterberg Limits
o al 2 183 28| E|%E
o 22| S |aE 5191 E|E > |Plastic Moisture  Liquid
“] e é £ |22 28| ¢ =1 €"{Limit Content Limit
73] = g a2 81515
| 5|E|2/2| 2 |25| MATERIAL DESCRIPTION e 2| 5|22
04 042 © |20 A A | = B | 102030405060708090
) TOPSOIL, Sandy Lean CLAY, medium dense, slightly moist, dark :
- . brown, pinholes observed
T 3 ™ Silty SAND with g“mVequEﬁuﬁHerE{ sTightly moisf, tan-brown, | _
""" b - ¥ gravel ranges from % to 3 inches is diameter, sub-rounded clasts, ) 10.1] 24.1
] - sand is fine-grained :
- ‘: Ko ™ Silty GRAVEL with sand, medium dense, slightly mofst, fan matrix, |
D ] gravel ranges from Y to 4 inches in diameter but is mostly Y2-inch ’
7 7 in diameter .
LD
_} 14 ° (‘\'c(
j 1 303 )
0PI .
7 7 o[\
_ DI H9
2 ‘
L4 o | Silty SAND, medium dense, slightly moist, tan

1
————

:

No Groundwater Encountered - .

| Bottom of Test Pit @ 8.5 Feet

i
i
i

( SAMPLE TYPE NOTES:
[} - GRAB SAMPLE :
M - 3 O.D. THIN-WALLED HAND SAMPLER

WATER LEVEL
Y- MEASURED
| Copyright (c) 2008, IGES, INC. SZ- ESTIMATED

LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08
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LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

(| STARTED:  3/24/08 Geotechnical Investigation ' i TEST PIT NO:
= & IGESRep: BMJ
% B P———— Proposed Northeast Bench Subd1v151on ; TP-27 -
A : 400 North Mapleton Slant Road RigType: ~ Case DC-580L
BACKFILLED:  3/24/08 Spanish Fork, Utah Project Number _00300-043 : Backhoe Sheet 1 of 1
DEPTH © - i LOCATION " " Moisture Content -
al 9 O| NORTHING EASTING ELEVATION e | = b= and
e g 2 R ‘%‘ g Atterberg Limits
m | < [&)] ] =
E B2l e 2 = g' o E & i Plastic Moisture Liquid|
f E = ﬁ E E a g | o ﬁ £ | Limit Content Limit
o = = a 8|55
EIZ=] 2 |53 MATERIAL DESCRIPTION e |E| 5|32
04 042 © [P0 A Gl el R 102030405060708090
X TOPSOIL Sandy Lean CLAY, medium dense, shghtly moist, dark j :
A brown, pmho]es observed )
i SIIE SAND with g_raVel_nTea’um dense, slightly moisf, tan-brown,
gravel ranges from Y to 3 inches is dlameter sub-rounded clasts,
7 sand is fine-grained
1 7 " | Silty GfAVﬁ'&ﬁ?an_d_m_edﬁﬁ dense, slightly moist, _taHEatEx",' ]
14 gravel ranges from % to 4 inches in diameter but is mostly s-inch
] in diameter
4 53| 24
24
§
7 No Groundwater Encountered
1] Bottom of Test Pit @ 8.5 Feet
3+ Piii
_10._

A

| Copyright (c) 2008, IGES, INC.

SAMPLE TYPE
(I} - GrAB sAMPLE
M - 3" 0.D. THIN-WALLED HAND SAMPLER

NOTES:

WATER LEVEL
¥- MEASURED
SZ- ESTIMATED

Plate
A-29
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LOG OF TEST PITS (A) - (4 LINE HEADER) 00300-043.GPJ IGES.GDT 5/7/08

-
m | STARTED:  3ni8 Geotechnical Investigation . GESRep: BMJ TEST PITNO:
> P —————— Proposed Northeast Bench Subdivision _ TP_28
a, : 400 North Mapleton Slant Road RigType:  Case DC-580L
BACKFILLED: ~ 3/24/08 Spamsh Fork, Utah ’ Project Number _00300-043 Backhoe Sheet 1 of |
DEPTH © ' - LOCATION ‘ < Moisture Content
a1 Q O| NORTHING EASTING ELEVATION & S| 8 and
212 S': 8 ‘E : ; 5 Atterberg Limits
m| < (&) ] =
4 a2l e 2 [ E e E E = Plastic Moisture Liquid
m = @ 2
= = > é & E 7] - g 5 = g £ [Limit Content Limit
o = | 2 81314
= |£|2/5| 2 25| MATERIAL DESCRIPTION e8| 8|23
04 042 3|0 |20 A | = | & | A" 102030405060708090
Slk Y TOPSOIL, Sandy Lean CLAY, medium dense, slightly moist, dark '
4 s brown, pinholes observed )
1 7 " Sandy Lean C_LX\T, medium stiff, siightly moist, tan-brown, pinholes |
. observed
| 147
95.8 1189 2611
T 7 I~ Silty SAND with gravel, medium dense, slightly moist, tan-brown,
14 gravel ranges from % to 3 inches is diameter, sub-rounded clasts,
i sand is fine-grained
54 :' KOL_G]\_,[ I~ Silty GRAVEL with sand, mediuim dense, slightly moist, tan mairix, |
7 M gravel ranges from % to 4 inches in diameter but is mostly }4-inch
| f/ n. | _indameter _ __ _ __ _ ____ __ ________ /]
/ CL]| Lean CLAY, medium stiff; slightly moist, grayish brown
. E % 92.3 26.5
2+ /
1 ] No Groundwater Encountered
) Bottom of Test Pit @ 9 Feet
3 I
1107 SRR

\ Copyright (c) 2008, IGES, INC.

SAMPLE TYPE
[l - GRAB SAMPLE
N - 3" 0.D. THIN-WALLED HAND SAMPLER

-~

WATER LEVEL
W- MEASURED
SZ- ESTIMATED

T

nm




T

:, @ | STARTED: 3125008 Geotechnical Tnvestigation IGESRep:  BMJ " | TESTPITNO: )
| > ' P d Northeast Bench Subdivisi ®
; < | COMPLETED: 3725008 roposed Northeast Bench Subdivision TP_29
‘ a : 400 North Mapleton Slant Road - RigTyp:  Case DC-580L
BACKFILLED:  3/25/08 Spamsh Fork, Utah Project Niimber _00300-043 Backhoe Sheet | of |
DEPTH © 2 _ LOCATION o ! - Moisture Content
a1 9 Ol NORTHING EASTING ELEVATION o °g 8 and
m = - . ) S ~ = ..
> o< g | £ » 3 Atterberg Limits
: 9 REAEREh 28| BBl B —
~ fv‘.l @ : I Py 3 e E | = Plastic Moisture Liquid
= =N S L Eg g E = .‘j & | Limit Content Limit
53] 12 a [- 8| 35|%2
21 £|2/5| 2 |25 MATERIAL DESCRIPTION SERRAEELR
04 042 ©_ |20 . i - & | F] & | 102030405060708090
) TOPSOIL, Silty SAND with gravel, medium dense, slightly moist,
- dark brown :
i I~ Silty SAND with gravel, medium dense, sTightly moist, brown, gravel
ranges from Y to 1 inch in diameter, sand is fine-grained
] 1 Medium dense, slightly moist, tan, gravel ranges from Y to 2 inches
. in diameter :
b Occasional thin lenses of Sandy Lean CLAY
] i o
; N
o J , 91.0 9.3 ICIERERERE
boe S A
. 1 - H K
24
b 4
i 4
= ]
2| _ .
g
A i No Groundwater Encountered
8
| @ 1 Bottom of Test Pit @ 9 Feet :
. Of | 34 :
o 10 3
. & 4
[ g |
. ]
3 i
= | A
! 73}
; a
g
i =
-l
: =
l NI SAMPLE TYPE NOTES:
L (& ] - GRAB SAMPLE ' , Plate
Fl H - 3" O.D. THIN-WALLED HAND SAMPLER '
172}
11}
= . .
= WATER LEVEL -
2 W- MEASURED : A 3 1
Q| Copyright (c) 2008, IGES, INC. SZ- ESTIMATED
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UNIFIED SOIL CLASSIFICATION SYSTEM

[ " uscs TYPICAL . Y
-—a} MAJOR DIVISIONS SYMBOL DESCRIPTIONS LOG KEY SYMBOLS
| -L GW | WELL-GRADED GRAVELS, GRAVEL-SAND
GRAVELS | CLEANGRAVELS (8 MIXTURES WITH LITTLE OR NO FINES BORING v TEST-PIT
‘gg:g';::s . é POORLY-GRADED GRAVELS, GRAVEL-SAND! SAMPLE LOCATION ; A SAMPLE LOGATION
™ ) (M;:::'{‘r:;:;:’ +i OGP | MIXTURES WITH LITTLE OR NO FINES .
. Islargerthan | SILTY GRAVELS, GRAVEL-SILT-SAND
: coarse | el | gravels GM | juxtures _
GRAINED WITH-OVER
) : SR'S,ES 12% FINES GG | CLAYEY GRAVELS, GRAVEL-SAND-GLAY W WATER LEVEL Y  WATERLEVEL .
MIXTURES — (level after compiation) . - (level where first encountered)
P (More Lthan half 3 .
of malerial r
CLEAN SANDS WELL-GRADED SANDS, SAND-GRAVEL
&:‘;’;:b’ :":;'B) WITH LITTLE SW | MIXTURES WITH LITTLE OR NO FINES
SANDS ORNOFINES gp | POORLY-GRADED SANDS, SAND-GRAVEL ' CEMENTATION
(Mora than halfof . MIXTURES WITH LITTLE OR NO FINES .DESCRIPTION : DESCRIPTION
coarze fracton a3 SILTY SANDS, SAND-GRAVEL-SILT WEAKELY CRUMBLES OR BREAKS WITH HANDLING OR SLIGHT FINGER PRESSURE
Is smaller than L SM MIXTURES -
the #4 alava) SANDSWITH  Eff MODERATELY CRUMBLES OR BREAKS WITH CONSIDERABLE FINGER PRESSURE
OVER 12% FINES -
© g | CLAYEY SANDS STRONGLY WILL NOT CRUMBLE OR BREAK WITH FINGER PRESSURE
SAND-GRAVEL-CLAY MIXTURES
INORGANIC SILTS & VERY FINE SANDS,
| ML | SILTY OR CLAYEY FINE SANODS, OTHER TESTS KEY
i CLAYEY SILTS WITH SLIGHT PLASTIGITY C CONSOLIDATION SA SIEVE ANALYSIS
: SILTS AND CLAYS INORGANIC GLAYS OF LOW T0 MEDIUM AL__| ATTERBERG LIMITS DS | DIRECT SHEAR
) CL, |PLASTICITY, G CLAYS, uc UNCONFINED COMPRESSION T TRIAXIAL
Liquid imit lass than 50
FINE (Liquid limit less then 50) SANDY CLAYS, SILTY CLAYS, LEAN CLAYS s SOLUBILITY R RESISTIVITY
A GRAINED OL |ORGANICSILTS & ORGANIC SILTY CLAYS O___| ORGANIC CONTENT RV__| RVALUE
[— SOILS OF LOW PLASTICITY CBR | CALIFORNIA BEARING RATIO SuU SOLUBLE SULFATES
. COMP| MOISTURE/DENSITY RELATIONSHIP PM PERMEABILITY
(More than half INORGANIC SILTS, MICACEOUS OR L
! e MH | TOMACEOUS FINE SAND OR SILT CI_| CALIFORNIA IMPACT -200_| % FINER THAN #200
15 smallar than SILTS AND GLAYS COL_| COLLAPSE POTENTIAL —[Gs__| SPECIFIC GRAVITY
tha #200 eleve) CH | NORGANIG GLAYS OF HIGH PLASTICITY, SS __| SHRINK SWELL SL_ | SWELLLOAD
[ . (LiquK limit grester than 50) . FAT CLAYS .
ORGANIC CLAYS & ORGANIC SILTS
OH | oF MEDIUM-TO-HIGH PLASTICITY
MODIFIERS
PEAT, HUMUS, SWAMP SOILS DESCRIPTION %
. HIGHLY ORGANIG SOILS PT | wiTH HIGH ORGANIG CONTENTS -
A TRACE <5
SOME 5-12
WITH >12
MOISTURE CONTENT
DESCRIPTION FIELD TEST GENERAL NOTES
r - . Lines separating strata on the logs represent approximate boundaries only.
}, . DRY ABSENCE OF MOISTURE, DUSTY, DRY TO THE TOUCH Actual transitions may be gradual..
= MoisT DAMP BUT NO VISIBLE WATER 2, No warmanty Is provided es to the oonﬂnulty of soil conditions betwsen
WET VISIBLE FREE WATER, USUALLY SOIL BELOW WATER TABLE individual sample locations.
STRATIFICATION . : 3. Logs represent general soll conditions observed at the polnt of exploration
: ' DESCRIPTION THICKNESS| [DESCRIPTION THICKNESS on the date indicated.
i SEAM 118- 172 ||- OCCASIONAL | ONE OR LESS PER FOOT OF THICKNESS 4. In general, Unifled Soll Clessification designations prasented on the loge
) were evaluated by visual mathods only. Therefore, actual designations (based
LAYER 112-12 FREQUENT | MORE THAN ONE PER FOOT OF THICKNESS on Iaboratory tests) may vary.
L ’ :
APPARENT / RELATIVE DENSITY - COARSE-GRAINED SOIL
MODIFIED CA. CALIFORNIA RELATIVE
APPARENT SPT
SAMPLER SAMPLER DENSITY
) DENSITY (blows/t) Ay ) ol FIELD TEST
VERY LOOSE <4 <4 T <6 0-15 EASILY PENETRATED WITH 1/2-INCH REINFORCING ROD PUSHED BY HAND
LOOSE 4-10 5-12 5-15 15-35 DIFFICULT TO PENETRATE WITH 1/2-INCH REINFORCING ROD PUSHED BY HAND
MEDIUM DENSE| 10-30 42-35 15-40 . 35-65 EASILY PENETRATED A FOOT WITH 1/2-INCH REINFORCING ROD DRIVEN WITH 5-LB HAMMER
DENSE 30-50 35-60 40-70 65-85 DIFFICULT TO PENETRATED A FOOT WITH 1/2-INCH REINFORCING ROD DRIVEN WITH 5-1.B HAMMER
VERY DENSE >50 >80 >70 85-100 PENETRATED ONLY A FEW INCHES WITH 1/2-INCH REINFORCING ROD DRIVEN WITH 5-LB HAMMER
| " CONSISTENCY - POCKET
TORVANE
' FINE-GRAINED SOIL PENETROMETER FIELD TEST
CONSISTENCY SPT e COMRRESIVE ’
(blows/ft) SsTRENETH s | STRENGTI 1eD
EASILY PENETRATED SEVERAL INCHES 8Y THUMB, EXUDES BETWEEN THUMB AND
‘| VERY SOFT <2 <0.125 <0.25 FINGERS WHEN SQUEEZED BY HAND.
] SOFT 2-4 0.125-0.25 0.25-05 EASILY PENETRATED ONE INCH BY THUMB. MOLDED BY LIGHT FINGER PRESSURE.
)
PENETRATED OVER 1/2 INCH BY THUMB WITH MODERATE EFFORT. MOLDED BY STRONG
MEDIUM STIFF 4-8 0.25-05 05-1.0 FINGER PRESSURE.
N STIFF 8-15 05-1.0 1.0-20 INDENTED ABOUT 1/2 INCH BY THUMB BUT PENETRATED ONLY WiTH GREAT EFFORT.
i VERY STIFF 15-30 1.0-20 2.0-4.0 READILY INDENTED BY THUMBNAIL.
i HARD >30 >20 4.0 INDENTED WITH DIFFICULTY BY THUMBNAIL.

Plate
Key to Soil Symbols and Terminology - A-32

\_ - Copyright 2008, IGES, Inc. : Project Number 00300-043 ’ y,
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60 , //
50 /’ '
e 40 = /
é / ¢
> 30 .
’_F_: .
Q /
5 ) .
< 20 =
A A . /
, 2
10 %&9 / —
cErmm—vg N Y N T
0 B
0 20 20 60 80 100
LIQUID LIMIT (%)
' — [Depth] LL | PL | PI .
Sample Location ) | @) | @ | (%) Classification
o[ TP-2 40 | 30 | 19 | 11 | Sandy Lean CLAY (CL)
m| TP-3 1.0 | 24 | 19 | 5 | Silty CLAY with sand (CL-ML)
A| TP-4 50 | 34 | 19 | 15 | Lean CLAY (CL)
*| TP-10 3.0 | 27 | 17 | 10-| Sandy Lean CLAY (CL)
®| TP-17 1.0 | 31 | 20 | 11 | Sandy Lean CLAY (CL)
o| TP-18 05| 29 | 17 | 12 | Sandy Lean CLAY (CL)
o| TP-19 40 | 27 | 16 | 11 | Sandy Lean CLAY (CL)
a| TP-21 1.0 | 27 | 18 | 9 | SandyLean CLAY (CL)
®| TP-25 3.0 | 33 | 21 | 12 | Lean CLAY (CL)
®| TP-28 26 | 15 Sandy Lean CLAY (CL)

2.5

11

ATTERBERG LIMITS' RESULTS

Geotechnical Investigation

Proposed Northeast Bench Subdivision Plate
400 North Mapleton Slant Road -
Spanish Fork, Utah B-1
Project Number: 00300-043
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-90
85

PERCENT FINER BY WEIGHT

30

U.S. SIEVE OPENING [N INCHES ]

6

4 4 2

1 ajq V258

3

6

U.S. SIEVE NUMBERS
810 1416 55 30 4 50 6o 100 ;44200

HYDROMETER

100 m

[ Il

'H"-~

_J\ 11

95

B N

80

75

70

65

60

55

50

45

> il

40}

35

25

20

151

10

100

1

GRAIN SIZE (mmm)

0.1

0.01

0.001

COBBLES

GRAVEL

SAND

coarse

| fine

coarse I medium |

fine

SILT OR CLAY

Sample Location

Depth

", Classification

LL

PL | PI

Cec |.Cu

TP-17

4.0

Silty SAND (SM)

TP-23

4.0

Poorly Graded GRAVEL with sand (GP)

2.36 |51.43

Sample Loctaion Depth|.

D100

D60

D30

D10

%Gravel

%Sand

%Silt | %Clay

TP-7

4.0

475

0.112

0.0

59.7

40.3

TP-23

4.0

38.1

10.442

2,239

0.203

62.0

35.2

2.8

GRAIN SIZE DISTRIBUTION

Geotechnical Investigation
Proposed Northeast Bench Subdivision
400 North Mapleton Slant Road
Spanish Fork, Utah

Project Number: 00300-043

Plate
B-2
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g 2  — Q
w2 ) .
O N
— A \.
B = 0
—_ |
\ .
4
5
100 1,000 10,000
EFFECTIVE CONSOLIDATION STRESS (psh)
. |Depth| - Classificati Y MC Inundation . Sweli Collapse
Sample Location () Classification (och) | (%) | Load (psf) | (%) | (%)
e TP-1 3.0 Sandy SILT (ML) 84 | 24 1600 0.00 | 0.51
x| TP-4 1.0 Sandy Lean CLAY (CL) 108 | 19 1600 .- | 0.00 | 0.25
Al TP-6 3.0 Silty SAND (SM) 98 | 13 1600 0.00 | 0.89
*| TP-19 . 2.0 Sandy Lean CLAY (CL) 98 | 17 1600 0.00 | 0.45
®| TP-24 3.0 Lean CLAY (CL) 88 | 28 1600 0.00 | 0.26
1-D SWELL/COLLAPSE TEST
e Geotechnical Investigation '
IG Es Proposed Northeast Bench Subdivision. Plate
400 North Mapleton Slant Road
Spanish Fork, Utah B-3
Project Number: 00300-043
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-5
’ [ .
s NN N |
| \,'\\ NN\
1. g 10 k"\‘ N A . \ \
, S oS S \ —e- l
~l ' \ \
— . \
20 N\
25 S
100 1,000 10,000 10
EFFECTIVE CONSOLIDATION STRESS (psf)

Sample Location D&It))th ‘ Classification (p‘ét') 1(‘(/)2()3 c. | ¢ |ocr
e TP-3 4.0 Sandy Lean CLAY (CL) 98 | 26 |0.130(0.020{ 8.0
x| TP-5 2.0 Sandy Lean CLAY (CL) 102 | 18 |0.120(0.010| 8.0.
Al TP-8 2.5 Sandy SILT (ML) 9% | 16 [0.130/0.010| 5.0
*| TP-15 3.0 Lean CLAY (CL) 87 | 26 [0.130{0.020| 7.0
®| TP-16 2.0 Sandy Lean CLAY (CL) 101 | 19 |0.130}0.010| 8.0

1-D CONSOLIDATION TEST
.| Geotechnical Investigation
Proposed Northeast Bench Subdivision Plate
400 North Mapleton Slant Road
Spanish Fork, Utah B-4
Project Number: 00300-043
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SHEAR STRESS (psf)

2,000

1,500

1,000

500

0
0 500 1,000 - 1,500 2,000
NORMAL STRESS (psf) |
Sample Location Depth Classification Ya I‘{,IC c [
(1) } (ped) | (%) | (psf) | (deg)
e/ TP-14 2.5 Silty SAND (SM) ° 105 | 11 | 222 | 36
x| TP-28 6.0 Lean CLAY (CL) 92 | 27 | 264 | 26
DIRECT SHEAR TEST
Geotechnical Investigation
Proposed Northeast Bench Subdivision Plate
400 North Mapleton Slant Road
Spanish Fork, Utah B-5
Project Number: 00300-043 -

AT




1

RS

—————

L

SHEAR STRESS (psf)

N
3.0 4.0 5.0 .6:0
AXIAL STRAIN (%)
*SHEAR STRESS is €qual to one half of the DEVIATOR STRESS e
: - PSR : Y2 | MC | Max. Shear
Sample Location Classification (pef) | (%) | Stress (psf)
[ Silty SAND (SM) : 90 | 24 290
b4 Lean CLAY (CL) 91 | 27 638
A Silty SAND with gravel (SM) 91 9 150

B_UNCONFINED 00300-043.GPJ IGES.GDT 5/7/08

IGES

UNCONFINED COMPRESSION TEST

| Geotechnical Investigation

Spanish Fork, Utah
Project Number: 00300-043

Proposed Northeast Bench Subdi\}ision
400 North Mapleton Slant Road

Plate
B-6
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"

2,000
1,800
1,600
1,400 —
g 1,200
S
)
A
2 1,000
H .
%)
B 800
7}
600
400
200
8 - 12 16 20
***Shear stress is equal to 1/2 of the deviator stress
AXIAL STRAIN (%)
Depth ‘ Y MC Maximum
Sample Location |~ b Classification : 4 Shear
, P (ft) : (pef) (%) Stress (psf)
e TP-12 3.0 Silty SAND (SM) - 90 | 15 936
x| TP-25 ' 55 " Lean CLAY (CL) 97 23 - 1803
UU TRIAXTAL TEST ,
Geotechnical Investigation
Proposed Northeast Bench Subdivision Plate
400 North Mapleton Slant Road
Spanish Fork, Utah B-7
Project Number: 00300-043
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“TEST RESULTS

135 < Source 6f Material TP-21 0-5 ft.
N <\ Material Description Sandy Lean CLAY (CL) Maximum _108.8 (pcf)
. 130 N \ - S K Dry Density ._ -
, B\ Test Method - ASTM D698 Method B Optimum ] 5" '
ANEIAY ' . . 16. %
125 _ ATTERBERG ~  Percent orater - 282 (0}
120 . , LIMITS Passing - .
\ . 1L #4 Percent °
\\)‘ PL Sieve -~ Rock —.—.( %)
’ g AN N\ .
ooy 15 > : Corrected
& : N - Percent Maximum = . .
N 110 SR Passing Dry — (peH
- AV WA Y #200 ——  Density . '
7 N\ Sieve '
E 105 : N " Corrected
= ' Optimum .
E 100 : N\ - \gVater . ___._(%)
‘é SN\ Content
95 AN .
90 . Curves of 100%
) . Saturation for
85 . Specific Gravity
N Equal to:
80 D 2.60, 2.70, 2.80
I {
75 <
0 10 20 30 40
WATER CONTENT (%) -
300
) ‘Dry , o
Density _108.8 (pcf)
250 o
Relative
. 0,
= 1 Compaction 100_(%)
/ .
2200 e
Z
o / Surcharge = 50 (psf)
E"‘ —
% rd
A+ 150
% % Standard ¢ 40
) Ve CBR
: / -
100 %
@ // | Swell 0.98 (%)
50 <4
B CR——TR 0.20 030 0.40 0.50
PENETRATION (in)
COMPACTION AND CBR TEST
: Geotechnical Investigation
j IGES Proposed Northeast Bench Subdivision Plate
400 North Mapleton Slant Road
Spanish Fork, Utah B-8a
Project Number: 00300-043 :
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TEST RESULTS

135 - Source of Material TP-28 2.0 ft. :
NERCN  Material Description Sandy Lean CLAY (CL) Maximum _112.5 (pcf)
130 N ' . o ~Dry Density
v 5 ' o .
' hm Test Method - ASTM D698 Method B Optimum :
: AN ' : 15.8 (%
125 N ATTERBERG Percent C\Xr?ttgrrlt —'—-—( )
120 . IS LIMITS Passing -
\ 1L ; #4 Percent 0
. Ay PL Pl Sieve Rock — %)
115 SR '
= - Pt Corrected -
AN ercent Maximum -
‘E 110 \\\ - ~ Passing - Dry — (pe]
) & n ‘#200 ——  Density i
2 105 N\ Sieve :
% - Corrected .
[a) N : Optimum '
> 100 Y ‘{)?Vater )
pmd \ Content
95 ~ '
. \\
90 N Curves of 100%
q Saturation for
85 a Specific Gravity
N\ Equal to:
30 ™ 2.60,2.70, 2.80
75 : 3 | |
0 10 b 20 30 - 40
WATER CONTENT (%)
200
o Dry e
Density ~_112.5 (pef)
I,
150 /,, Rela 1v'e 100 (%)
= LT |- Compaction ————*
Z // -
) prab Surcharge 50 (psh
2 // L
z 100 AT % Standard
5 ‘ o dtandar 3.70
2 // CBR
2 re CSwell 011 (%)
50 /
¥ 4
M 0.10 0.20 0.30 0.40 0.50
PENETRATION (in) S
. COMPACTION AND CBR TEST
) Geotechnical Investigation
7, IG ES Proposed Northeast Bench Subdivision Plate
400 North Mapleton Slant Road
Spanish Fork, Utah B-8b

Project Number: 00300-043
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TP1| 3 | 842 | 24.1
TP-2 | 4 23.4 30 | 1
11 18.7 24 | 5
P8 575 263
11 [107.8] 19.1
P-4 14.9 32 | 1L
"TP-5| 2 |1016] 18.2
1 13.1 ]
P8 1576 134
TP-7 | 4 146 | 0 |59.7|403
TP-8 | 25| 95.9 | 16.3
TP-9 [ 2 11.1
3 18.3 27 | 1
TP-10[— 5
TP-11] 6 . 29
2 9.6
TP 12T 506 [ 745
TP-14| 2.5 | 104.7] 11.3
3 | 87.2 ] 256
TP-15— =
TP-16] 2 | 100.6] 18.5
1 24 31 | 1
P17 4 90 | 23.6
TP-18] 05 [ 96.1 [ 186 29 | 1
2 [ 976 ] 16.9 .
TP-191—7 19.5 27 | 1
0.5
TP-21[ 1 [ 925 145 27 | 9
5 4.1
TP-22[ 35| 91 [ 271
2 8.9
TP-23[ 4 43 | 62 |35.2] 2.8
6 | 89.8 | 11.8
TP-24| 3 [ 8841278
3 | 86.6 | 244 33 [ 1
,TP'?'S 559721228 ‘
TP-26] 1 10.1
TP-27] 4 5.3
: 2 147
TP-28| 25| 95.8 | 18.9 26 | 1
6.] 923265
0.5 |
TP-281= 157 193

Plate B-9
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SUMMARY OF GEOLOGIC HAZARDS
Northeast Bench Subdivision, Spanish Fork, Utah .

Project'Number 00300-043

Hazard

Hazard Rating*

Not Assessed

Probable | Possible | Unlikely

Further Study Recommended**

Earthquake

Ground Shaking

X

See Geotechnical Report

Surface Faulting

Tectonic Subsidence -

Liquefaction

See Geotechnical Report

Slope Stability

Flooding (I'ncluding Seiche)-

b

Slope Failure

Rock Fall

Landslide

Debris Flow

Avalanche

E R R

Problem Soils

Collapsible

Soluble

Expansive

Organic

Piping

Pkl kel ke

Non-Engineered Fill

See Geotechnical Report

Erosion

Active Sand Dune

Mine Subsidence

Shallow Bedrock

L I I P

Shallow -Groundwater

See Geotechnical Report

Flooding

- Streams

See Geotechnical Report

Alluvial Fans

Lakes

>

Dam Failure

Canals/Ditches

)

Radon

X

* Hazard Rating :

Not assessed - report docs not consider this hazard and no inference is made as to the presence or absence of the hazard at the site

Probable -Evidencc is strong thal the hazard exists and mitigation measures should be taken
Possiblc - hazard may cxist, but the cvidence is cquivocal, based only on {heoretical studics, or was not observed and furthes study is nccessary as noted
Unlikely - no cvidence was found to indicatc that the hazard is present, hazard not known or suspecled to be preseat .

Further Study :

E-g Jengincering, H - hydrologic, A - Aval

he, G - Additional detailed geologic hazard study out of the scope of this study

Plate
C-2
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