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ease of production
quires the need for more
access to the plant
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Figure 2: Location Map [3]



Nestle Purina
Parking Lot
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View facing toward the South Figure 3: Satellite/Terrain View of Site
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Pros

Very Strong, Minimal Space.

Cons
Requires Extensive
Geotech, Highest Cost

Figure 3: Satellite/Terrain View of Site
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CODES AND STANDARDS FOR DESIGN

- Arizona Department of Transportation Manual (ADOT)
« International Building Code (IBC)
- City of Flagstaff Building Code

Case || -

F1 | e
- ADOT Hydrology Manual Shrcherge ( Tratitor
! \ — Case |11 - 2:1 (Max)
=} e Sloping Fiil
: ; A - 1
RESU":S: ' ‘1 ; / Case | - Level F1lI
«  ADOT Structural Details-7 o | [ N
o 0 . Quiside ¥ .
- Case | of retaining walls “Level Fill” ?}‘ wall ?3§°o . 7
4" per foot ‘ 40 it
- Safety Factors botter . .~ drain
Overturning FS > 2 ug ko ® Orain pipe
. e . e ' Cfrs.
. S||d|ng FS > 15 E:g:‘zged . | " Siope );* per foort
« Bearing Capacity FS >3 Line — “3 (1B
Min Top N2 Inside_face of wal|
: —— o as &4 Taper Trom i
gg;m;:‘:ble:__'_w r at the tgp to Dim,
3 F at the pottom
i
B
po

|

TYP ICAL SECTION gy Win Top
(Case I. 11, 1IN {FEET) f;’g’;{,
5000 and | ..
Below 16
Above .
5000 26

Figure 4: Example of ADOT Retaining Wall



DESIGN AND SELECTION OF PREFERRED ALTERNATIVE

« Retaining Wall Designs
- Reinforced concrete cantilever - continuous foundation
- Reinforced concrete cantilever - stepped foundation

Figure 5: Continuous Foundation Diagram Figure 6: Stepped Foundation Diagram



RETAINING WALL DECISION MATRIX g

Alternative 1: Reinforced Concrete Cantilever:

Continuous Foundation _
Criteria Ranking Criteria Ranking
Strength 2 Strength 1
Materials and Cost 0 Materials and Cost 2

Total p Total 3




RETAINING WALL ANALYSIS

Dimansions
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Figure 7: ADOT Typical Retaining Wall with Varying Dimensions [1]



. RETAINING WALL ANALYSIS

- Safety Factors
« Overturning FS>2
« Sliding FS>15
« Bearing Capacity FS > 3

..-‘:J\VIR
FSO:'erturm'ng — M
e

FSsiiging =

' ) = T
Bearing Capacicy
Qmax

FS Overturning
FS Sliding
FS Bearing Capacity

I___1

R —

()] Qwnrfunrming fiure () Siidiray faiure fe) Hoaring faidure

Figure 8: RW Failure Calculations



g RETAINING WALL ANALYSIS
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HYDROLOGIC/HYDRAULICS
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Figure 11: Detention Pond
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Figure 12: Retention Pond
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HYDROLOGIC/HYDRAULICS DECISION MATRIX

Alternative 1: Detention Pond

Alternative 2: Retention Pond

Criteria Ranking Criteria Ranking Criteria Ranking
Space Required 1 Space Required 0 Space Required 2
Materials and Materials and Materials and
Cost 1 Cost 1 Cost 0
Construction Construction Construction
Timeline 1 Timeline 2 Timeline 0
Health Concerns 0] Health Concerns 0] Health Concerns 2

Total 3 Total 3 Total 4
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Figure 13: Topographic Map/Site Plan



HYDROLOGIC/HYDRAULIC ANALYSIS

100-YR Storm Rational Method Data

Tc= 10 minutes
C | i{in/hr) | Al(acres) | Q(cfs)
Impervious | 0.95 7.09 0.762 5.13
Pervious | 0.54 7.09 0.618 2.37

Required Storage= 4500 CF

Recommended Volume (133%) Required Volume = 6000 CF

Component Volume (CF)
Chamber with 15" Crushed 5tone Base 275.3
End Cap with 15" Crushed Stone Base 121.9

Using 20 Stormtech MC-7200 Chambers and 4 End Caps, with 157 crushed stone base Satisfies
the Recommended Volume

Figure 14: Hydrologic/Hydraulic Calculations



RETAINING WALL CONSTRUCTION PLAN @

LEGEMD

CONSTRUCTION NOTES

= MINOR CONTOUR

a38"W

. . 3 N

_ MAJOR CONTOUR w00 1 s CLEAR AND CRUB SITE: SEE NOTES SHEET, 'c1°.
——— — PROPERTY LINE m 1 LS ALL AREAS DISTURBED BY CONSTRUCTION SHALL BE RE—SEEDED TO PREVENT EROSION. SEE C.0.F. GENERAL MOTES #20.
— ROAD CENTERLINE 0z 14417 CY CUT: SEE NOTES SHEET, 'C2'. CUT SHOWN DOES NOT INCLUDE BUILDING QUANTITIES. SEE NOTES BELOW.
- E’é:;‘m'o“ BOUNDARIES 03 9475 oY FILL: SEE NOTES SHEET, 'C2'. FILL SHOWN DOES NOT INCLUDE BUILDING QUANTITIES. SEE NOTES BELOW.
04 200 LF CONSTRUCT RETAINING WALL PER PROFILE ON SHEET 'CO" & STRUCTURAL DRAWING ON SHEET 'C3' & DIMENSIONS PER 10' HEIGHT PER 'C4".
105 200 LF CONSTRUCT RETAINING WALL PER PROFILE ON SHEET 'C9" & STRUCTURAL DRAWING ON SHEET 'C3’ & DIMEMSIONS PER 12' HEIGHT PER 'C4’,
06 200 LF CONSTRUCT RETAINING WALL PER PROFILE ON SHEET 'C9" & STRUCTURAL DRAWING ON SHEET 'C3' & DIMEMSIONS PER 13' HEIGHT PER 'C4".
w07 200 LF CONSTRUCT RETAINING WALL PER PROFILE ON SHEET 'C9" & STRUCTURAL DRAWING ON SHEET 'C3' & DIMENSIONS PER 14' HEIGHT PER 'C4".
108 200 LF CONSTRUCT RETAINING WALL PER PROFILE ON SHEET 'C9° & STRUCTURAL DRAWING ON SHEET 'C3' & DIMENSIONS PER 15' HEIGHT PER 'C4.
" R 03 200 LF CONSTRUCT RETAINING WALL PER PROFILE ON SHEET 'CS° & STRUCTURAL DRAWING ONM SHEET 'C3° & DIMENSIONS PER 17" HEIGHT PER 'C4".
SCALE: 17 = 60 o 200 LF CONSTRUCT RETAINING WALL PER PROFILE ON SHEET 'CO' & STRUCTURAL DRAWING ON SHEET 'C3' & DIMENSIONS PER 21' HEIGHT PER 'C4'.
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Figure 15: Retaining Wall Construction Plan
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HYDRAULIC CONSTRUCTION PLAN

CONSTRUCTION NOTES
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Figure 16: Hydraulic Construction Plan
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PROFILE VIEW

"

0" RETAINING WALL 12 RETAINING WALL 13 RETAINING WALL 14 RETAINING WALL ! > /7 RETAINING WALL 271" RETAINING WALL
—EXISTING GRADE
i/

g

,
CRUSHED STONE 8" BYPASS
L= 2 o
o \ STUB OUT AT
FINISHED GRADE OF _f ADS STORMTECH MC—7200 | \H \ogn AB-IZJ‘JE
PROPOSED ROAD CHAMBERS ARRANGED IN 2 \  BOTTOM OF
ROWS OF 10 CHAMBERS \  BASIN

18" STUBOUTS \ CUSTOM 5

TO CHAMBERS lLDEEF’ CATCH
BASIN WITH
12" TRASH WEIR

Figure 17: Profile View



19

COST TO CONSTRUCT

Retaining Wall

Estimated
Item Description Quantities $ Total ($

Mobilization & Administration L _ 66,410 66,410
1

Remove and Dispose of Tree _-
5 50,000

> 12” Diameter

Retaining Wall

Catch Basin

3
@
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0
14,417 2.378.805
4,900 98,000
1,400 28,000
3,600 144,000
18
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1
00 0
3,450 1000 3,450,000
10,000 | 10,000
3.000
10 Chambers 20 915 18,300
caps 4 0 720
0

12 Stone Fill around Chambers CY 57,450
13 Retaining Wall Backill cY 9,475 1,563,375
Total | | | 7868060

Figure 18: Construction Cost Analysis
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Economic

Positive - increase traffic
efficiency

Positive - increase Nestle Purina
revenue

Negative - Substantial capital
cost with construction
(underground storage)

IMPACTS

Environmental

Positive - prevents soil erosion
by supporting the surrounding
soils

Positive - proper drainage for
the deep cut the road requires
Positive - prevents
contaminated water seepage
and pooling water/flash
fFlooding

Negative - large amount of
concrete

Negative - disrupting native
land

Social

Positive - create more jobs
during construction
Positive - employees have
easier access to
workplace, less time
wasted in traffic at plant
Negative - traffic delays
during construction
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