




























































































































































































Page 61

LIMITATIONS

The analysis and report findings are based on review of geologic literature, review of aerial
photographs, site reconnaissance and subsurface investigation. Geologic related conclusions
are based on currently accepted geologic interpretation of this information. Geologic maps
and diagrams presented in this report depict our interpretation of the subsurface geologic
conditions based on available information and surface exposures on and near the site. No
attempt has been made to predict earthquake ground motions or determine potential
magnitude for earthquakes associated with fauits in the project area, to estimate recurrence
intervals or to address the potential for surface fault rupture along faults discussed in this
report. The conditions presented herein should be re-evaluated if construction activity
indicates significantly differing conditions or if land use or lot placement plans for the

proposed development are modified or extended outside the explored area.

This report has been prepared in accordance with generally accepted soil and foundation
engineering practices in the area for the use of the client for design purposes. The
geotechnical conclusions and recommendations included in the report are based on the
information obtained from the test pits excavated, boring drilled, the data obtained from
laboratory testing and our experience in the area. Variations in the subsurface conditions may
not become evident until additional exploration or excavation is conducted. If the subsurface
conditions or groundwater level is found to be sighiﬁcantly different from what is described

above, we should be notified to re-evaluate our recommendations.

APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC,

Christopher J. Beckman, P.E.

ANVEN" APPLIED GEOTECHNICAL ENGINEERING CONSULTANTS, INC. 1020320
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DESCRIPTION OF SOIL UNITS AND SYMBOLS

Lake Bonneville transgressive phase gravel and sand, poorly graded,
slightly moist-moist, brown, clasts are well-rounded, moderately
well-sorted, calcareous deposition on bottoms of clasts,

Alluvial sand and gravel, poorly graded, slightly moist, brown,
well-rounded, poorly sorted, interbedded lenses of sand with gravel.

Alluvial silty clay to lean clay, dry, light brown, some roots, contains
small pockets of gravel, slightly cemented, contains reworked clasts
of units 1 and 5.

Alluvial sandy lean clay with gravel and cobbles, dry, brown, partially
cemented, especially near the boundary with unit 1, contains reworked
clasts of units 1 and 5, erosionally cuts unit 1.

Topsaoil; lean clay, dry, dark brown, roots, especially in top 4-6 inches,
occasional gravel.

1020320

AV&S; Description of Soil Units and Symbols Figure 14
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Upon Wetting
Legend:
—{ ©O Compression prior to weiting
® Movement after wetting

0.1

Project No. 1020320

1.0

10

APPLIED PRESSURE « ksf
- CONSOLIDATION TEST RESULTS

100

Figure 28



Compression - % - Expansion
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Moisture Content 16 %
Dry Unit Weight 99 pcf
Sample of: Tuffaceous Bedrock
From: TP-33 @ 12 feet
\\ \
e :
1] \ \\
"!-..._e)
\\ \}
N Expansion Under
Constant Pressure
Upon Wetling
Legend:
© Compression prior to wetting
] e Movement after wetting
Sample trimmed from a block of bedrock
01 ‘ 1.0 10 100
APPLIED PRESSURE - ksf
Project No. 1020320 CON_SOLIDATION TEST RESULTS Figure 29



Compression - %

Applied Geotechnical Engineering Consultants, Inc.

Moisture Content
Dry Unit Weight

From: TP-37 @ 4 feet

Sample of: Fat Clay with Sand

33 %
84 pcf

No movement upon wetting

0.1

Project No. 1020320

1.0 10
APPLIED PRESSURE - ksf

CONSOLIDATION TEST RESULTS

100

Figure 30



Compression - %
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Project No. 1020320

Moisture Content 16 %
Dry Unit Weight 108 pcf
Sample of: Sandy Fat Clay
From: TP-39 @ 2 fest
[ \
1 ] e~ N
4 Expansion Under
Constant Pressure
Upon Wetting
Legend:
—| © Compression prior to wetting
& Movement after wetfing
0.1 1.0 10 100

APPLIED PRESSURE - ksf
CONSOLIDATION TEST RESULTS Figure 31



Compression - %
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Moisture Content 21 %
Dry Unit Weight 97 pef

Sample of; Lean Clay with Sand

From: TP-40 @ 4 feet

No movement upon wetting

N

- 01

Project No. 1020320

1.0 10 100
APPLIED PRESSURE - ksf

CONSOLIDATION TEST RESULTS Figure 32
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6 : 1 : r
Peak ¢=1950psf §=24 deg
Residual c=0psf §=26deg
5 .
- eak
5 4 5
p ’
o
8 1|
i=]
b 3
- /
3 . residual
m 2 25?:/'
1- —=p =
o=z Y .
0 1 2 3 4 5 6 7 8 9 10
Normal Stress, ksf
4.0
TestNo. (Symbal) m | 2m S
Sample Type Remclded
3.5 1 JLength, in. 1.00 100 | 1.00
[[piameter, in. 1.93 193 | 193
bog, ([Dry Density, pot NIA_ | NA | NA
301 |[Moisture Content, % NIA na ] N
{|Consclidation Load, ksf 1.0 20 40
w25 [Narmal Load, kst , 1.0 2.0 4.0
2 Shear Stress, kst (peak) 225 | 308 | 370
wm
8 Shear Stress, ksf (residual) 0.23 0.80 2.00
B20 0 Remarks Strain Rato 0.05 mimia.
g Sample remolded 1o approximately 92 pof
wn

=
w

=
[=]
e

05 %&‘B
0.0
0.00 0.10 0.20 0.30 0.40
Hodizonlal Displacement, in.
Type of Test Consolidated, Wetted

Sample Descripfion

Project No.

1020320

.50

at 30% moisture.

ﬂSampIe Index Properties

Tuffaceous Bedrock

Direct Shear Test Results

lory Density, pof NIA
"Moislure Cantent, % 30 -
{lLiquid Limit, % 99
HF’Iastic!!y Index, % 80
"Peroent Gravel 0
"@'cent Sand 17
[Percent Passing Na. 200 Sieve 83
From TP-8 @ 10
Figure 33
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’ | |
Peak c=230psf ¢ =28deg
Residual ¢=460psf ¢=17deg J/ peak
2 /
7 dual
o . =Tasidua
8
i
1
0
0 1 2 3 4 5 [}
Normal Stress, kst
25
TestNo. (Symbal) EHESHES
Sample Type Undisturbed
Length, in. 0.76 0,75 0.75
20 ] [Diameter, in. 183 { 193 | 193
: ([ory Density, pf NA N/A NA
[aisture Content, % N/A D
||[Consolidation Load, ksf 1.0 2.0 4.0
. M%% Normal Load, kef 1.0 2.0 40
415 | Shear Stress, ksf (peak) 0.74 145 | 229
g IShear Stress, ksf (residuat) | 065 | 125 | 461
& Remarks Strain Rafe 0.05 in/min.
2
1.0
HSampte Index Properiies
HDry Density, pcf a7
0.5 Msture Content, % 14
(Liquid Limit % 31
[Plasticity tndex, % 14
. "Percent Gravel 0
0.0 L1 ||Percent Sand 27
" o.00 0.20 040 0.50 0.80 1.00 |Percent Passing No. 200 Sieve 73
Horizontal Displacamnent, in.
Type of Test Consolidated, Wetted
Sample Description Lean Clay with Sand (CL) From HB-1 "B"
Project No. 1020320 Direct Shear Test Results Figure 34
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3
| | peak
Peak c=640psf ¢$=28deg
Residual ¢=170psf §=25deg
_ residual
2 —Ly
% . . -
< o
| / -
-0
i}
0 1 2 3 4 3]
Normal Stress, kst
3.0
TestNo. (Symbol) R ECEER
Sample Type Undisturbed
ln Length, in. 1.00 1.00 1.00
281 BGO00000] (IDiameter, in. 1.93 1.03 1.03
’000%%%( ([ory Density, pef N/A NIA N/A
||Mnisiure Canfent, % N/A N/A NiA
20 m%%g [[Consalidation Load, ksf 1.0 20 4.0
- MNormal Load, ksf 1.0 20 4.0
'f_ Shear Stress, _ksf {peak) 1.24 1.61 2.82
g Shear Stress, ksf {residual) 0.62 1.10 2.00
1.5 | Remarks Strain Rate 0,05 in/min,
2
10
Sy "Samp!e Index Propetties
"Dry Density, pof 94
HMDisture Content, % 26
05 [lLiquid Limit, % 31
"F'Iasticity Index, % 8
"Pement Gravel 0
0.0 "Percent Sand 22 -
0.00 0.40 0.20 0.30 0.40 050 ||Percent Passing No. 200 Sieve 78
Horizontal Displacement, in.
Type of Test Consulidated, Wetted
Sample Description Silt with Sand (ML) From HB-Z "A"
Project No. 1020320 Direct Shear Test Results Figure 35
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3 | |
Peak  ¢=250psf ¢=30deg peak
Residual c=0psf ¢=29deg
residual
2 e
o
g
%
g
1]
&
@O
L
w
1
0
0 1 2 3 4 5 6
Normal Siress, ksf
30
Test No. (Symbol) 1) | 2m [ 30)
iSample Type Undisturbed
. [LLength, in. 075 | o075 | 075
25 - "%meter, in. 103 1.83 193
w [IDry Density, pof NiA NIA N/A
FZZW ([Maisture Content, % NA N/A A
20 1 ) |lconsotigation Load, kst 1.0 20 40
. [INarmal Load, kst 1.0 2.0 4.0
2 Ishear Stress, ksf {peak) 0.74 1,50 2.49
g [ishear Stress, ksf (residual) | 0.60 120 | 220
@ 15 Remarks Strain Rate 0.05 in/min.
2
£
w
1.0
I!Sampla Index Properties
HDry Density, pcf a3
’ [[Moislura Confent, % 26
05 JlLiquid Limit, % 31
i{Plasticity Index, % 16
I]Percent Gravel : 0
0.0 "Percent Sand ’ 20
0.00 0.20 0.40 0.60 0.80 100  [Peroent Passing No. 200 Sieve £0
Horizontal Displacement, in.
Type of Test Consolidated, Wetted
Sample Description Lean Clay with Sand (CL) From HB-2 "B"

Project No. 1020320 Direct Shear Test Results Figure 36
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4 Peak  ¢=520psf ¢ =34deg
Residual c=225psf §=27 deg /J peak
3 /
5|
v - residual
g 2 e
% 2 /T - i

0
0 1 2 3 4 5 8
Normal Stress, ksf
35 =
TestNo, {Symbat) EHERES
Sample Type © Undisturbed
3.0 - (Length, in. 1.00 1.00 1.00
([Diameter, in. 1.93 163 | 1.03
|[Pry Density, pof N/A N/A NIA
25 foooa,, ([Moisture Gontent, % NA_ | NA | NA
%0, [[Consotidation Load, kst 10 20 | 40
20000000 fNormal Load, kst 1.0 2.0 4.0
% 20 [Shear Stress, kef (peak) 1.24 178 | 323
8 [[Shear Stress, ksf fresidual) | 0.75 120 | 225
“ Remarks Strain Rate 0.05 in/min.
o
215
0. ] [[sample Index Properties
; W lIDry Density, pef 28
"Mnisiure Content, % 31
05 | JlLiquid Limit, % 38
| {[Prasticity Index, % 21
"F‘iroent Gravel Q
0.0 "Peroem Sand 14
0.00 010 0.20 0.50 0.40 050 {[Percent Passing No. 200 Sieve 86
Horizontal Displacement, in.
Type of Test Consolidated, Wetted
Sample Description Lean Clay (CL) From HB-3 "A"

Project No. 1020320 Direct Shear Test Results Figure 37
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| | |

Peak  c¢=1200psf $=23deg
Residual c =300 psf ¢=23deg

3 peak

/ . residual

Shear Stress, ksf
N

1 —
-
0
0 1 2 3 4 5 6 7 8
Normal Stress, ksf .
35 :
Test No. (Symboly 1@ | 2m | 30
Sample Type Undisturbed
a0 Length, in. 0.756 075 0.76
(Diameter, in. 1.92 183 | 1.9
([ry Density, pef N/A N/A N/A
25 ] {Moisture Content, % NA NA N/A
qqa {iConsolidation Load, kst 1.0 2.0 4.0
- Ihormal Load, ksf 1.0 20 4.0
2 o, st P lIShear Stross, ksf (peak) 165 | 202 | 293
a ([Shear Stress, ksf (residual) | 070 | 445 | 195
@ Remarks Straln Rate 0.05 In/min.
2 1.5
(D]
1.0 "Siample Index Praperties
’ {0y Density, pof 94
{[Moisture Contertt, % 27
05 lILiquid Limit, % 38
’ (IPEasticity Index, % 23
||F'ercenl Gravel -
0.0 L} ||F'ﬂcent Sand -
0.00 0.20 0.40 060 0.80 1.00 {Percent Passing No. 200 Sieve 81
Horizontal Displacement, In.
Type of Test Consalidated, Wetted
Sample Description Lean Clay with Sand {CL) From HB-3"B"

Project No. 1020320 Direct Shear Test Results Figure 38
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’ | |
Peak c=0psf ¢§=28deg
Residual c=0psf ¢§=25deg
peak
2 /f// residual
i -
g
o
ol
Q
£
w .
1
o
0 1 2 3 4 5 6
Nommal Stress, ksf
25
TestNo. (Symbol) EHIEEES
Sample Type Rempolded
Length, in. 1.00 1.00 1.00
20 é % H@ameter, in. 1.93 1.93 1.93
o ity Density, pof N/A Na ] NA
&aﬁmﬂ% {IMoisture Conltent, % N/A N/A NiA
[iconsolidation Load, ksf 1.0 2.0 4.0
- . "Noima! Load, kst 10 20 4.0
218 ([Shear Stress, ke (peak) 055 | 096 | 245
0
H |[Shear Stress, ksf (residual) | 042z | 095 | 185
[ Remarks Strain Rate 0.05 in/fmin.
g
@
1.0
ﬁSample index Properties
HDry Denslty, pof 87
05 "Moisture Confent, % 33
Liquid Limit, % 43
([Plasticity index, % 28
"Percent Gravel . -
0.0 HPercent Sand -
0.00 .20 0.40 0.60 0.80 1.00 [Percent Passing No. 200 Sieve 80
Horizontal Displacement, in.
Type of Test Consolidated, Wetled
Sample Description Lean Clay with Sand (CL) From HB-3"C"

Project No. 1020320 Direct Shear Test Results Figure 39
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5 I I
Peak ¢=1300psf & =37 deg
Residual c=50psf  $=41deg / peak
4
.~ residual
e
“xﬁ 3 R /'/.,.
g —
£ A7
w _,."'
] -
% 2 : - =
..-’—
1‘/././
14— =T
i-2
W
a 1 2 3 4 5 8
Normal Stress, ksf
50
Test No. (Symbol} 1@ | 2m [ 30
45 Sample Type Undisturbed
) |Length, in. 100 [ 100 | 100
a0 ‘D%O%(n ”Diameter, in. 1.93 1.93 1.93
' he* HDry Density, pof N/A NIA NIA
ﬁMoisture Content, % N/A N/A, NIA
35 |[Consolidation Load, ksf 1.0 2.0 4.0
— Normal Load, ksf 1.0 2.0 4.0
230 Shear Stress, ksf (peak) 2,05 279 4.30
w
B Shear Stress, ksf (residual)- 0.90 1.80 3.50
25 Remarks Strain Rate 0.05 in/min,
g
&
20
15 4 "Sarnple Index Properties
(IDry Density, per 122
10 h%g |IMoisture Cantent, % 4
{|Liquid Limit, % 38
a5 ﬂPIaslicityIndex, % 20
IfPercant Gravel 23
00 HPercent Sand 11
0.00 0.10 020 0.30 0.40 0.50 [Percent Passing No. 200 Sieve 88
Horizontal Displacement, in.
Type of Test Consolidated, Wefted
Sample Description Lean Ctay with Gravel (CL) From HB-5 "A"

Project No. 1020320 Direct Shear Test Results Figure 40
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] [l
Peak ¢ =1300psf ¢ =33 deg
Residual ¢ = 425 psf ¢ =36 deg
peak
4 =l
.- residual
[ - /'(5/
2 -
cun; ./ ’._,./"'
23 e
5] -
g T
ac, / 1 4
n . -
\ I
0 1 2 3 4 5 6
Normal Strass, ksf
e Test No. (Symbol) 1 | 2m [ o)
Sample Type Undisturbed
40 lLongtr, in. 100 | 100 | 1.00
[Diameter, in. 193 | 183 | 193
3.5 1 — ([Dry Density, per N/A na | A
| Muoisture Content, % NIA N/A N/A
20 [[Consolidation Load, ksf 1.0 2.0 4.0
. [Normal Load, ksf 1.0 2.0 4.0
f_ l@ear Stress, ksf {peak) 1.85 2.86 3.87
E 25 "&ear Stress, ksf (residual) 045 215 3.20
9 Ramarks Strain Rate 0.05 infimin.
%20,
N
18 ||Sample Index Properties
(IDry Density, per 120
1.0 sEEs==oooy ﬂyluisture Conlent, % 5
{lLiquid Limit, % 45
0.5 [Plasticity index, % 31
"Peroent Gravel 9
0.0 "Eercent Sand 37
0.00 0.10 0.20 0.0 0.40 050 [[Percent Passing No. 200 Sieve 54
Horizontal Displacement, in.
Type of Test Consolidated, Watted
Sample Description Sandy Lean Clay (CL} From HB-5"B"
Project No. 1020320 Direct Shear Test Results Figure 41
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’ |
Peak c¢= 300 psf ¢=20deg
Residual c= 150 psf ¢ =20 deg
E 2 peak
% . residual
& _
Py -
w4 | e
0
0 1 2 3 4 5 6
Normal Stress, ksf
20 Test No. (Symbol) 10) | 2m [ 30)
18 ] Sample Type Undisturbed
) {%D\y fiLength, in. 100 | 100 | o75
i6 ;(( m ] |Diameter. in. 1.03 1.93 1.83
) D1y Density, pof NA NIA NiA
C/ [[Moisture Content, % N/A NA /A
4 fiConsolidation Load, kst 1.0 2.0 4.0
- j [Normal Load, ksf 1.0 2.0 40
'ﬁ_ 1.2 "Shear Stress, ksf (peak) 0.70 0.98 1.78
B / (lShear Stress, ksf (residual) 0.55 080 | 180
®1.0 Remarks Sirain Rate 0,05 infmin.
il
0.8
0.8 , ! "Sample Index Properties
! ﬁ mjry Density, pcf NA
04 [[Moisture Cantent, % N/A
([Liquid Limit, % 25
0.2 ||iaslicitylndex, Yo 9
||Percent Gravel 0
0.0 it "@rcent Sand 18
000 005 010 015 020 025 040 035 {Percent Passing No. 200 Sleve 85
Horizontal Displacement, in.
Type of Test Consolidated Saturated
Sample Description Lean Clay with Sand (GL) From HB-5"E"

Project No. 1020320 Direct Shear Test Results Figure 42
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50 [ 1 1

c =320 psf =14 deg
c'=330psf ¢'=20deg

40 -

o
‘g 30
)

0 10 20 30 40 60 70 80 90 100
p' = (oy'+o3')y2, or p, psi
20
Test No. (Symbol) ol ol a
Sample Type Remolded
@ 15 Length, in. 3.99} 3.83{ 3.71
o Diameter, in. 1.92{ 1.76| 1.64
§ 10 Dry Density, pef 85| N/A | N/A
g Moisture Content, % 30] NFA'| NIA
@ Consolidation Pressure, psi 6.9 13.9] 27.8
S 5l "B" Parameter 0.98] 0.98] 0.98
Total Confining Stress (ca), psi 6.9] 13.8] 27.8
Total Axial Stress (o), psi 16.0] 29.3] 49.9
0 Deviator Stress {s,-¢,), psi 9.0] 15.5} 22.1
0 5 10 15 20 Effective Lateral Stress (3", psi 3.6] 6.4 151
Axial Strain, % Effective Axial Stress (a,"), psi 12.6] 21.9] 37.3
Pore Prassure (), psi 3.4 74| 127
30 Strain, % 3.5 35| 3.5
Remarks |
&
2
% Sample index Properties
§ Natural Dry Density, pcf -
.g Natural Moisture Content, % -
S Liquid Limit, % 68
Plasticity Index, % 53
Percent Gravel 0
0 5 10 15 20 Percent Sand‘ 26
Axial Strain, % Percent Passing No. 200 Sieve 74
Sample Description  Fat Clay with Sand (CH) Sample Location HB-5"C"
Project No. 1020320 Figure 43

Triaxial Compression Test
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50 1 T
¢ = 60psf d=15deg
¢' =140 psf §'=23 deg
40
o
© 30
&
i
T 20
] -
o — —
10 : N —
- //
0 10 20 30 40 60 70 80 a0 100
p' = (o "+o4"¥2, or p, psi
20
18 N Test No. (Symbol) o | Ooij
16 Sample Type remolded
g 14 ] Length, in. 3.97] 3.82
o 12 | Diameter, in. , 1.8] 1.75
g 10 Dry Density, pcf 80| N/A
g Moisture Content, % 30] N/A
o Consolidation Pressure, psi 6.9] 13.9
& "B" Parameter 0.95 0.85
Total Confining Stress (o3), psi 6.9; 13.9
; Total Axial Stress (o)), psi 13.1] 25.2
= Deviator Stress (o-o;), psi 6.2| 11.3
0 5 10 15 20 Effective Lateral Stress (o,"), psi 25 6.3
Axial Strain, % Effective Axial Stress (s,"), psi 8.7 17.7
Pore Pressure (u), psi 44| 786
40 Strain, % 43| 4.3
Remarks |
k]
[ =R
-z 30
¢
£
o
@ 20
ﬁ Sample Index Properties
s Natural Dry Density, pcf
[=]
.g 10 . ] Natural Moisture Content, % :
2 Liquid Limit, % 46
Plasticity Index, % 33
0 Percent Gravel 5
0 5 10 15 20 Percent Sand_ : 28
Axial Strain, % Percent Passing No. 200 Sieve 66
Sample Description  Sandy Lean Clay (CL) Sample Location HB-5 "D"
Project No. 1020320 Figure 44

Triaxial Compression Test
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Liquid Limit___ - %
Sample of_Poorly Graded Gravel with Sand From

Project No. 1020320

Plasticity Index -

1P~35 @ 134 Feet
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APPENDIX A

SKETCH OF LARGE EXCAVATION SLOPE



East Sectional View of North-Facing Slope
West ———=—

Lbs
#3 Lbs

Lbs

Legend:
Tt . Tuffaceous deposits (Tertiary); primarily claystone and siltstane, slightly to highly weathered, firm to very hard, red with some gray to white areas.
[J Lbg - Lake Bonneville gravels {uppermost Pleistocenel; transgressive phase, poorly graded, well-rounded clasts, moderately well-sorted, gray-brown,
[] Lbs . Lake Bonneville silt and clay {upparmost Flaistocene); fine-grained silt and clay, bedded, brown.
2 Spring or seep
m Slope failure
O Hand excavation locations

Profile locations

Appendix A

1020320 AV&T Cut-Slope Profile
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HYDROGEOLOGIC EVALUATION



HANSEN
ALLEN
& LUCEn.

ENGINETERS

Mr. Jim Nordquist _ June 8, 2001
Applied Geotechnical Engineering Consultants .

600 West Sandy Parkway

Salt Lake City, Utah 84070

“RE: Eéglepointe Subdivision Hydrogeologic Review.

Dear Iim:

As requested we have reviewed the Eaglepointe information and data provided us. Specific

efforts have been directed towards identifying local estimates and impacts of the ground water flow
(volume) which have, or will be created by full development of the Eaglepointe project. In addition,
we have reviewed and made estimates related to anticipated chariges in the ground water table at
Cross Section B-B’ south of the Orchard Hills (Spring Hill Subdivision) area. Basic assumptions
made during our analysis are defined on the attached calculation sheets.

It is not possible to obtain accurate estimates of infiltration rates, ground water flow

A velocities, and porosities without extensive engineering effort including significant field testing. As
a result we are providing you herein our results based on the following bastc geohydrologic and
irrigation practices assumptions. '

Precipitation infiltration rates will vary between 5 and 15%. -
Irrigation application rates vary between 65 and 70 inches as per Jordan Valley Water |
Conservancy District (JTVWCD) in a phone conversation with their hoiticulturalist on June
8" During that conversation it was noted that a study which was completed by Utah State
University for the northern Wasatch Front area showed irrigation application rates of up to
200 inches per year. TVWCD estimates average application rates between 65 and 70 inches
per year. Calculations shown herein used estimates of 30, 48, and 70 inches.

Worst case snowmelt conditions occur when February and March Snows melt with Apnl
warmer temperaturés and rainfall. This case would provide for saturated near surface ground
water conditions and increased ground water contributions.

Snowmelt infiltration rates are estimated to be 50%.
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Mr. T im Nordquist
June 8, 2001
Page 2 of 3

A summary of data calculations are provided in the following tables. The first table shows
ground water flow volumes expected for undeveloped conditions as well as developed conditions
with varying summer irrigation application rates. The table further identifies those volumes expected
for the entire development versus those for the area tributary to Orchard Hills. The second table
identifies anticipated changes to the ground water table resulting from development under two
conditions. First, for summer conditions with varying irrigation application rates, and second for
wintertime snowmelt contribution.

Summary of Change in Sumnier Ground Water Flow Volumes (Acre-Feet/Year)

Trrigation Application Rate (in)

Summary of Anticipated:‘Changes in Ground Water Level near Orchard Hills

Developed Condition Inﬁltra:wn
_ | Rate(%) 0 30 43 70
Entire Development
5 30.7 - - -
Undeveloped 4
15 920 - - -
Develobed 5 - 432 V] 54.1 67.5 v
evelope -
P 15 - 129.5 7| 162.4 202.5 7
Development Tributary to Orchard Hills Area
5 16.0 - - -
Undeveloped
- 15 47.8 - - -
. 5 - 22.5 28.2 351
Developed
A 15 - 67.3 84.4 105.3
"(“',\-c.5

(fect)

.. Infiltration Irrigation Application Rate (in)
Condition. - o :
. Rate (%) 0 30 48 70
. 5 - 7 13 20
Summer Penod ,
i5 - 2 39 60
Winter Period 50 68.5 - - -

Filename: Jim Nordquist.06082001



Mr. Jim Nordquist
~ June 8, 2001
Page 3 of 3

Based on information provided today from JYWCD, we would likely identify the best estimate
potential summer impact to lie somewhere between the upper ranges of the figures identified.
Averaging these four numbers gives an overall estimated summer rise in the ground water table (due
to rainfall and irrigation) to be approximately 33 inches (2.75 feet): A direct compatison of this value
versus that shown during spring snowmelt runoff shows that snowmelt is the worst case condition.
‘Overall, the development helps reduce snowmelt contribution to ground water while increasing
summer ground water contributions.

It should be remembered that these calculations and estimates are based on the assumptions
made and may vary depending upon highly variable ground water conditions. A more extensive study
and effort, potentially including ground water modeling which could take into account ground water
- flow dynamics would be required to provide more refined estimates. The data provided herein
however should be adequate to provide you with a reasonable estimate of general impact.

Please call should you have any questions regarding the information presented herein, or if
you would like additional details or analysis. ’

Sincerely;
- HANSEN, ALLEN & LUCE, INC.

By:

David E. Hansen, PhD_,P.E. :
Prncipal / Project Manager

Filename: Jim Mordquist.06082001
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Hnl\SEn .  SALT LAKE AREA OFFICE
ALLEN WDVALE, UTaN 84047
& LUCE | %, (601 3665081

ENGINEERS

wrw. hansenallenluce.com

Mr. Jim Nordquist a December 17, 2002
Applied Geotechnical Erigineering Consultants S
600 West Sandy Parkway

Salt Lake City, Utah 84070

RE: Response to comments regarding Eaglepointe Subdivision Hydrogeologic Review dated
June 8, 2001.

Dear Jim:

As requested we have reviewed comments regarding our June 8, 2001 evaluation of the
Eaglepointe subdivision and provide the following response. As you will note, a response is given
for each point identified in the review letter regarding our evaluation.

COMMENT: The hydrologic evaluation presented is based on speculative assumptions.

Response:  When conducting an evaluation of this type there are two basic approaches that can

' be taken depending upon the amount of data available, one based on assumptions,
and the other a more rigorous approach based on specific local data.- If little data is
available, then assumptions used must include what is professionally believed to be
a reasonable range of expected data. An evaluation on the other hand using site
specific data can provide a tighter understanding of local conditions, however, since
variation exists in all data sets, even this evaluation must acknowledge some degtee
.of error. The acquisition of sufficient site specific data to provide the latter
evaluation would require the setup and acquisition of actual rainfall/mmoff
measurements during and following several local rainstorms. Such a monitoring
program would not only be expensive but require significant time, both issues of
which are prohibitive for most projects.

As a result it was decided to proceed with an evaluation based on reasonable
assumptions for the area. Assumptions made were clearly identified in the
calculations provided in the June 8, 2001 letter. As shown in the letter, sound
engineering decisions can be made if after making the assumptions it can be shown
that the results are conservative. For example, if after using extreme conditions it is
concluded that impacts are inconsequential, then it stands to reason that more

Filename: Jim Nordquist Draft 12172002



Mr. Jim Nordquist

December 17,
Page 2 of 3

QUESTION:
Response:
QUESTION:

Response:

2002
realistic values will only provide less consequential results. Such was the basis of
‘the analysis completed.

Do the percolation estimates take into account surface slope or is a single infiltration
value assumed regardless of slope?

As can be seen in the calculation sheets, the analysis completed did not specifically
take into account slope, but used a range of infiltration rates.

‘Are the calculations of rise/fall in groundwater cumulative, ie. Do they look at the
cumulative effect of the development over several summer/winter cycles?

No, as can be seen in the calculations they show undeveloped conditions based on
average annual rainfall; and developed conditions based on rainfall plus irrigation

- during summer months, and snowfall and runoff contributions during February

QUESTION:

Response:

QUESTION:

Response:

through April (typical peak snowfall and runoff months).

A more detailed evaluation attempting to predict eumulative conditions would
require a month by month evaluation of rainfall and snowfall events, and would
require that additional assumptions be made. Conditions or assumptions that would
be most difficultto predict or evaluate include those related to the timing of snowfall
versus runoff, which itself is highly impacted by such items as variable freeze / thaw
and soil saturation conditions. If such an evaluation were to be required, it would be
highly desirable to coordinate with the individual(s) reviewing the work so that
.appropriate methodologies can be developed and assumptions made that are mutually
acceptable. '

What is the percent increase in the summer when nearly 4 times the annual
precipitation will be applied as irrigation to lawns and landscaped areas?

Projections of volume and water level increases based on developed conditions are
outlined within the tables shown on Page 2 of the June 8, 2001 letter.

Are the assumption based (acknowledged by the authors) infiltration rates and the
other seepage migration parameters used to draw report conclusions adequate for the
intended purpose of identifying impacts to off-site facilities?

It is our opinion that the assumptions used are reasonable for the analysis, otherwise
they would not have been used. We would however welcome and give consideration
to any comments made regarding the assumptions should it be suggested that
differing values may be more appropriate.



Mr. Jim Nordquist
December 17, 2002
Page 3 of 3

" Please call should you have any questions regarding the information presented herein, or if
you would like additional details or analysis.

Sincerely;

HANSEN, ALLEN & LUCE, INC.

David E. Hansen, Ph.D., P.E.
Principal / Project Manager
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