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VE# 201106

US 150 from KY49 to Leslie Ballard Road

Nelson County
Item Numbers 4-8308 and 4-8309

Study Dates: April 25-29, 2011
Report prepared by Brent A. Sweger, PE



This value engineering study as developed by participants as part of the Value
Engineering Mod 1 course. The course was taught by Renee Hoekstra, CVS of RH
Associates during the week of April 25-29, 2011. This report documents the result
from the study.

The participants for this study were:

1. Renee Hoekstra, Team Leader
2. Farhad Abad

3. Boday Borres

4. Taylor Davis

5. Rob Martin

6. Luther Miracle

7. Kenny Ott

8. Brent Sweger

9. Ted Swansegar

10.Todd Vonbehren

Study Goals (as identified by the project design team)
1. Reduce congestion

LOS = D for a 10 year design

Improve intersection at McDonald’s (KY49)

Review congestion at interchanges

Eliminate Y intersections, as possible

vl A WN

Performance Attributes and Level of Importance
(as identified and determined by the VE team)

1 Level of Service D: Mainline Operations 26%

2 Maintainability 21%

3 Maintenance of Traffic & Temporary Impacts 16%

4 Constructability 11%

5 Local Operations 26%
Cost Model

The major items identified in the cost estimate are listed below. The VE team focused
on generating and developing ideas related to these items.

Roadway Embankment $4.2M
Paving $3.6M
Drainage $1.9M
Bridge $1.7M



Brainstorming Phase

The VE Team brainstormed ideas for each of the functional areas identified during the
function analysis stage. From the list of ideas, each were screened and rated. Ideas
that moved to the Development stage are identified with an asterisk in the table below.

INCREASE CAPACITY

IC-01* Use roundabouts at KY245

IC-02 Use roundabout at both termini/ramps at Parkway

IC-03 Reduce access points along the entire corridor

IC-04* Close one end (east) of Pottershop Loop

IC-05 Add frontage roads

IC-06* Medians and U-turns

IC-07 Reversible lane

IC-08 Direct ramps to KY 245 from Parkway

IC-09 Direct ramp to Lowe’s from SB Parkway Ramp

IC-10 Widen KY 245 from US150 to US62

IC-11% KY245 to US150 becomes mainline: tie US150 west sectioninas T
intersection

IC-12 Station 137 to 149 make two lanes only

IC-13 Roundabout intersection with Parkway

IC-14 KY 49 roundabout

IC-15 Buy or relocate McDonalds

IC-16% New connector from Springhill to KY49 + close current access to
Pottershop Loop

IC-17 Median extension KY245 to past Walmart back access

IC-18~ Realign Maywood to Parkway Drive

IC-19 Realign KY49 and Plaza Drive east of McDonalds (90 degree
intersection)

IC-20 Re-evaluate traffic projections to ensure adequacy of number of
lanes

IC-21 Re-use existing asphalt pavement

IC-22 Concrete ILO asphalt

IC-23* KY49 and KY245 and Parkway Ramps intersections: use concrete

IC-24 Concrete overlay of two existing concrete ramps

IC-25% Move two ramps closer together

IC-26 Use geogrid to reduce thickness

IC-27* Connect US150 and Pottershop opposite of Springhill and eliminate
Pottershop “Y”

IC-28* Use signal retiming to manage operations as an interim solution

IC-29 Preserve ROW through P&Z process
SPAN SPACE

SS-01 Lower parkway and widen bridge

SS-02 Longitudinal joint and widen bridge each side

SS-03 Longitudinal joint and widen bridge one side

SS-04* Roundabouts at existing ramps use existing bridge

SS-05* Single span bridge

SS-06 Widening with 8” overlay on existing bridge (no longitudinal joints)

SS-07 MSE walls to shorten bridge (single span)




SS-08 Aesthetic/Context sensitive considerations

SS-09 Weathering steel

SS-10 Add raised sidewalk on bridge and eliminate 10’ shoulder

SS-11 Raised shared-use path

SS-12 At-grade shared-use path

SS-13 At-grade shared-use path with barrier

SS-14 Reduce lane widths to reduce bridge width
ACCOMMODATE UTILITIES

AU-01 Underground utilities

AU-02 Re-evaluate and discussion with utility owners (current impacts)

AU-03 Coordinate with signals, in-house departments (concurrent designs)
ACCOMMODATE DRAINAGE

AD-01 Eliminate curb and gutter; no storm sewer

AD-02 Reduce fill width using MSE modified wall - eliminate culvert
extensions

AD-03 Use pre-cast culvert extensions

AD-04% Eliminate curb & gutter on right side (Sta 140 to 186)

AD-05* Install detention basin on Parcel 84 - use to reduce storm sewer
sizes

AD-06 Use an arch to extend culvert ILO box culvert
ACCOMMODATE PEDESTRIANS

AP-01 Eliminate all sidewalks

AP-02 Reduce the width to 4’

AP-03 Paver sidewalk

AP-04* Shared-use path on one side and no sidewalk on the other side

AP-05 Eliminate buffer between road and sidewalk

AP-06 Stamped concrete ILO grass for buffer

AP-07 Ask city for money for lighting

AP-08* Extend sidewalk to Parkway Drive

AP-09* Ped refuge islands at unsignalized crosswalks

AP-10* Install HAWK signals
MISCELLANEQOUS

M-01 Solar powered traffic signals

M-02 Consider temporary signals at ramps for construction

M-03 Use Pottershop Loop as detour

M-04 Build structure on one side and shift traffic to new to then eliminate
old bridge

M-05 Allow night work

M-06 Allow some total closures

M-07 Use Pottershop for northbound only detour

M-08 Close ramps for construction detour on US31E

M-09 Enforce truck route usage

M-10 Use truck routes as detours for all traffic

M-11 Change alignment to try and use only one side

M-12 Go to a 2-span bridge ILO 4-span. Eliminate shoulder piers

M-13 Spread footings for constructability.

M-14 Precast bridge decking

M-15 Proactive approach to public information during construction




Development Phase

The following pages document the ideas that were developed by the VE team. Each
idea includes a description of what is included in the original design and what the VE
alternative proposes to be changed. Differences in initial and life cycle costs,
drawings, and expected benefits and risks are also included in each write-up.
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TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |UnitCost $| TOTAL $ | Qty |UnitCost §| TOTAL $
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TITLE: XXX

Interest/Discount Rate(%): S |Economic Life (yrs): | [Re) |

LIFE CYCLE COST ANALYSIS

Proposed Alterative

Est Cost Pres Worth

Baseline Ass
r Est Cost Pres Worth

Salvage & Replacement Costs
tem [Description

Salvage & Replacement Costs
al Costs (pres worth calculated over 00 yrs) Bascline Assumption
Description Est Cost Pres Worth | Est Cost

Proposed Alternative
Pres Worth

4

5
Total Annual Costs

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |Unit Cost $§|] TOTAL $ | Qty |UnitCost $| TOTAL $
TOTAL COSTS*
TOTAL (BASELINE LESS PROPOSED)

Note: Total Costs are rounded to nearest thousand dollars
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TITLE: XXX

Baseline Assumption Proposed Alterative

Description Yr Est Cost Pres Worth | Est Cost | Pres Worth

1

2
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Total Salvage & Replacement Costs

tem [Description Est Cost Pres Worth | Est Cost Pres Worth

4

5
Total Annual Costs

SUMMARY Basceline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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BENEFITS

RISKS/CHALLENGES
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TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty [UnitCost $| TOTAL $ | Qty |UnitCost $ TOTAL $
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TI’fLE:
Interest/Discount Rate(%): Z%> [Economic Life (yrs): I 20 I
tem |Description r Est Cost Pres Worth | Est Cost Pres Worth
1
2
3
4
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Total Salvage & Replacement Costs
tem |Description Est Cost Pres Worth | Est Cost Pres Worth
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Total Annual Costs

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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VALUE ENGINEERING PROPOSAL XX-XX

RH & Assoriates, Inc.

February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |[UnitCost $§|] TOTAL $ | Qty |UnitCost $| TOTAL $
TOTAL COSTS*
TOTAL (BASELINE LESS PROPOSED)

Note: Total Costs are rounded to nearest thousand dollars
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RH & Assaciates, inc.

/€ -1/
February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |Unit Cost $| TOTAL $ | Qty |UnitCost $§| TOTAL §$
O
5,,,Jﬂ& L5 | | 1700 | [Too | | | 5c0 505
e s 5 SY Jegao0 | Ao | 1134 [Deo| 732 732
Gy ===r e
Move L TS J0o0| /000
TA 250 |148
(+
TOTAL COSTS* 2834 2232
TOTAL (BASELINE LESS PROPOSED)| ‘P ( © 2
Note: Total Costs are rounded to nearest thousand dollars
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@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assaciates, inc,

February 2011

TITLE: XXX

DISCUSSION/JUSTIFICATION:

IMPLEMENTATION CONSIDERATIONS:




@ VALUE ENGINEERING PROPOSAL XX-XX
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February 2011

RH & Associates, Inc.

TITLE: XXX

Proposed Alterative
Est Cost Pres Worth

Bascline Ass
Est Cost

Item |Description Pres Worth

Salvage & Replacement Costs

Bascline Assumption Proposed Alternative
Description Est Cost Pres Worth | Est Cost Pres Worth

4

5
Total Annual Costs

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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TITLE: XXX
I SKETCH OF BASELINE ASSUMPTION [
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TITLE: XXX

SKETCH OF PROPOSED ALTERNATIVE ||
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@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assaciates, Inc, / C -/ 6
' February 2011
TITLE:T ¢ /G xxx e Comnet o, Spr,-nﬂL'[/+ KY-99 Close Pottershop Heaess

FUNCTION: Kepgeme  Gormpemdion, [ 0rEASE XXX _(CAPAC 1T ¥

BASELINE ASSUMPTION: B-LANE LiTH [NTERSECT oN /MPR. @ Potie. 540,, Eate's
ES‘ |5r DGS\ﬁV\
PROPOSED ALTERNATIVE:
° F’”oviope New lonneator From KY¥-49 Jost So0Th °-F Ex'sT,
ﬂesid(e.«\"l‘iq( Aree Fo

Us 150 AT ExtsT( 3PRINCHILL Prive (5;:»1}/&7)
oE/fMa‘ma.‘{c Po‘f'FersAo/a Enteances on ea(‘/[\ e,\j T4 Us /50

e Begin US /50 2-[one Seation A Exist. SPridcrice Drive Thus

Elim -'nq+;njl300—-p+ of Proﬁaseo(] 3-lane Frowm Ky 49 4o SPV‘t\V\7[\«'/’.

COST SUMMARY Initial Costs 0O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ - |3 $ -
PROPOSED ALTERNATIVE: $ - $ $ &
TOTAL (Baseline less Proposed) $ - $ $ -

§
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TITLE: XXX

BENEFITS

RISKS/CHALLENGES
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TITLE: XXX

DISCUSSION/JUSTIFICATION: Sev;nz bii | Drwve / KY 49 Comneator vorll
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VALUE ENGINEERING PROPOSAL XX-XX

RM & Associates, Int.
February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description - % Unit | Qty. |Unit Cost $|] TOTAL $ | Qty |UnitCost $ TOTAL $
Asplalt 172"
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Note: Total Costs are rounded to nearest thousand dollars
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VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc. / c ’/ ‘

February 2011

TITLE: XXX

Interest/Discount Rate(%): % |Economic Life (yrs): | Zo |

LIFE CYCLE COST ANALYSIS

Salvage & Replacement Costs Baseline Assumption Proposed Alterative

tem |Description By Est Cost Pres Worth | Est Cost Pres Worth
| | Conector cosT ~ Repuaeh’ s

FAMT od uUs /50 O G8o 212
2
3
4
5

Salvage & Replacement Costs
al Costs (pres worth calculated over 00 vrs) Baseline Assumption

Proposed Alternative

Description Est Cost | Pres Worth| Est Cost Pres Worth
: Ffom '
1 lusee TIME s0y,0gs C‘ALTﬂAH> O 432 4929
2 |vsge Vebicle Cout (050 Intice) 332 |3788
; :
4
K
: €107
Total Annual Costs O

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth O 8)7 /7 K

(salvage+annual pres worth)

RSSO PEI LR RRYD 5o Tevens (11 (820 cnd I [g2e TRUeks TER pAY
. (4 M

Aravac CosT =+017%x /820 365 0ays™ //)2Q3HR%R (45”2,:§;:?,¢k5)=> MX(#/O-“/ﬁ"f27_33): -’7’32
Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
ADT ond MNEW CoNEetor 1S 2 x/820 = 3,690 Vehicles
peVJaY Fhet will Trage | Vo~ le /GSS per + o (P
@ 50deoTS PER MiLe THE AMnNuac USER dosT SALING S y
J& 3C40 X 365 DAYs X Vo milefs, = ¢ ¢4 Boo /1372.5
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February 2011

TITLE:

XXX

“ SKETCH OF BASELINE ASSUMPTION
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TITLE: XXX
SKETCH OF PROPOSED ALTERNATIVE ||
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@ VALUE ENGINEERING PROPOSAL XX-XX

/C-1§
RH & Associates, inc.
February 2011
TITLE: xxx | -C 1& Peahgn Maywoesd Dr 3, P;p\awa-' AY
FUNCTION: T xxx
BASELINE ASSUMPTION:

Reconstruck Mayiuood Ave, al ex\bimy inkersechion wibth VSN0

PROPOSED ALTERNATIVE:

/?-cll;\jy\ IV\Q“-*]WOG‘]A"e ’Lrow\ Mangr Ay= +o the
hnber fection od UTITO 3nd P‘gn\l\"’“‘) Re.

COST SUMMARY

Initial Costs O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ - $ $ -
PROPOSED ALTERNATIVE: $ - $ $ -
TOTAL (Baseline less Proposed) $ - $ $ -

NO CHANGE
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TITLE: XXX
BENEFITS RISKS/CHALLENGES
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RH & Associates, Inc,

February 2011

TITLE: XXX

DISCUSSION/JUSTIFICATION:
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@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assatiates, Inc,

Note: Total Costs are rounded to nearest thousand dollars

February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |UnitCost $| TOTAL $ | Qty |[UnitCost §| TOTAL $
TOTAL COSTS*
TOTAL (BASELINE LESS PROPOSED)




@ VALUE ENGINEERING PROPOSAL XX-XX / C-/ y

RH & Assatiates, Inc.

February 2011

TITLE: XXX

Interest/Discount Rate(%): Economic Life (yrs): | I

tem |Description r Est Cost Pres Worth | Est Cost Pres Worth

)
Total Salvage & Replacement Costs
Annual Costs (pres worth calculated over 00 yrs) Bascline Assumption Proposed Alternative
Description Est Cost Pres Worth | Est Cost Pres Worth

4

5
Total Annual Costs

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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TITLE: XXX
SKETCH OF BASELINE ASSUMPTION ||
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TITLE: XXX

SKETCH OF PROPOSED ALTERNATIVE
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E\g VALUE ENGINEERING PROPOSAL XX-XX ﬁ;;ﬁ
[
RH & Assaociates, Inc. / ‘ * 2 3
February 2011
TITLE: xx KY 49 ad Ky 245, and  Par kway  Ramps (eamcrete)
FUNCTION: InCrease CppaA g TY xxx
BASELINE ASSUMPTION:

\% Asph suv

[CEENFYVAS
\\Y ‘/’b,

2 Coars< A.«,pl,\a:t' buse

T‘:\c Tid.l'nﬂ Swr%t»ce as Fro)poxaq “ A’SP’/M»H-

PROPOSED ALTERNATIVE:

f\rof poed

tersections off £y 49 oand us SO
A o= Ky 24S and us 150 pnd

op- Plue Grass PN/o«Ja«vI v Us 1o
Mode 31{ &l AN Vel n fovied lonevede

N - RAAP S

Sheuld be

COST SUMMARY

”
¢0/74

Initial Costs O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ 25 .59 |3 1205 - |8 /97 242 -
PROPOSED ALTERNATIVE: $ 5/.58 |ss28s7- |s //3 oA -
TOTAL (Baseline less Proposed) $(3011L) |8 % $ ga ﬁ54 ;
39933
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TITLE: XXX
BENEFITS RISKS/CHALLENGES
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TITLE: XXX

DISCUSSION/JUSTIKICATION:
e
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@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assoriates, int.

February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Descriptioh % Unit | Qty |UnitCost $| TOTAL $ | Qty |UnitCost $| TOTAL $
40, 147.67

TOTAL COSTS*

Y

TOTAL (B\ASELINE LESS PROPOSED)

Note: Total Costs are rounded to nearest thousand dollars
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RH & Associates, Inc.

VALUE ENGINEERING PROPOSAL XX-XX

/¢ =23

February 2011

TITLE:

Interest/Discount Rate(%):

& |Economic Life (yrs): | 7o |

LIFE CYCLE COST ANALYSIS

age & Replacement Costs

Bascline Assumption

Proposed Alterative

al Costs (pres worth calculated over 00 yrs)
Description

Bascline Assumption

Est Cost

Pres Worth

Description r Est Cost Pres Worth| Est Cost Pres Worth
1|, unit /49',,/,%1{ 2| zs.50 ST
2 A 51.58
3
4 /0 ZR.$0
5 44.7 le.o43
Total Salvage & Replacement Costs e d A

Proposed Alternative

Est Cost

Pres Worth

4

5

Total Annual Costs

SUMMARY
Total Present Worth

Baseline Present Worth

Proposed Present Worth

(salvage+annual pres worth)

RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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SKETCH OF BASELINE ASSUMPTION
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XXX

| SKETCH OF PROPOSED ALTERNATIVE
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@ VALUE ENGINEERING PROPOSAL XX-XX Qf/\rgeei{

RH & Assatiates, inc.
February 2011

TITLE: XXX /%V( YD) r@yos C/&.S( - 747( Her
FUNCTION: XXX
BASELINE ASSUMPTION:

The asGr rE-USES SFe e;(/sf,:? ram /9 <
and gdfs an 2 frvral 7‘ﬂmrﬂ7 fne.
o1 pach ExXit  ranp.

PROPOSED ALTERNATIVE:

The JE —/éan/ r2conmirtends /ﬂe ramps

Be rubott chser fo e Fackuey  So
200~
%fy (7 sect approx oo’ apar?! at

US 50.

COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ » - $ - $ -
PROPOSED ALTERNATIVE: $ P55, cco- $ - $ ' -
TOTAL (Baseline less Proposed) $(FSS, c00)- $ - $ -
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TITLE: XXX

BENEFITS

RISKS/CHALLENGES
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RH & Associates, Inc. Feb ruary 2011

TITLE: XXX

DISCUSSION/JUSTIFICATION:
37 N0Y1 125 7% ranps cesec 7é7(7%f/} %e
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E\g VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, inc.
February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |UnitCost $§| TOTAL $ | Qty |UnitCost $ TOTAL §
Gramol/ar™ (% oc0
L banénien cy o |2e-00 | 380 c0n
MSE et/ SE (7000 |27.5° |47, 500
3 4
GO o e LF /50 Wg7o0 | 7,050
TOTAL COSTS*
TOTAL (BASELINE LESS PROPOSED) 57 5 % 550

Note: Total Costs are rounded to nearest thousand dollars
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February 2011

RH & Associates, Inc.

TITLE: XXX

] Baseline Assumption Proposed Alterative
Description r [ EstCost Pres Worth| Est Cost | Pres Worth

Salvage & Replacement Costs
al Costs (pres worth calculated over 00 yrs) Bascline Assumption Proposed Alternative
Description Pres Worth | Est Cost Pres Worth

4

5
Total Annual Costs

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth
(salvagetannual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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RH & Assaciates, inc,

February 2011

TITLE: XXX

[[—_SKETCH OF BASELINE ASSUMPTION __]

e prex 7[ ﬁajé




@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assaciates, Inc.

/c-28

February 2011

TITLE:

XXX

SKETCH OF PROPOSED ALTERNATIVE
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] E‘&m VALUE ENGINEERING PROPOSAL XX-XX

/7e-27

RH & Associates, Inc.

February 2011
TITLE: wect USIS0 +o PR Hetshkap opposite  Spivighill Drive
. CO? Eliming1¢E /%#ef’::{qp f;’ fowﬂecf/oﬂs
FUNCTION: Tyeltase Capac,?d F+ 27 xxx

BASELINE ASSUMPTION:
Bg\ﬁ ,',Wv,',t:j ﬂ’)" VS /so — K 44 IM‘BfZG&:hoM/ widen l{_S' /50 aﬂd Kb P
6 pprodehis: W dars VS50 1o the east +o 3 [aines. Lommect

Potietshop Loop at exisling sutecsecror’s with U5 450
with ' mproved 36&1‘@9 ries (5%(/«‘6’ JP and e luminate }/‘s)

PROPOSED ALTERNATIVE:
Tearisition From r%u/rec/ w"df&ﬂ/'fj at USI150- Ky+9F s wiecectan|
to 2 Lawe section), ca rry +hs €ast o
S'om'r:g hill Road - Wew fOﬁBf’JAa’o Road Connectoc a4 574

/30 +39, E/o}'\,",uq‘fc car/?/uf'carl[/e‘dc;ﬁls +o ﬂfferf'{ap )Q<‘/

COST SUMMARY Initial Costs 0O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ - $ - $

PROPOSED ALTERNATIVE: - $ - $ -
TOTAL (Baseline less Proposed) $ - $ - $ -

o ¥
G R
o

&




VALUE ENGINEERING PROPOSAL XX-XX

RH & Assaciates, Inc.

February 2011

TITLE: XXX

BENEFITS RISKS/CHALLENGES

*  Redveed Comflict Ponts | °
f;(' '%ﬂgrfw"\op Coﬂﬂeéﬁ’a/u_s

educed  Faverent w,dth * No turw land For
£ m fﬂ"’é@f‘*wd widen; v Lu&(ﬂé«/ Coort (4644@/*-.?’
2 SPRIwG Hl ~ Mew &??@fshap s, 2412 o ffrce )

Imp wwed site distamee for ¢
ﬂ,ﬂcwhap conpection

* * cost of wow
covpécted

compat, ble witn KRelocotior °
of @ 4q fotore zotrdec




@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

/¢ -2'7 "

February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |Unit Cost §| TOTAL $ | Qty |UnitCost $§| TOTAL $
Buyement sy |2160| &0 H;z‘i,@o 1450 | so 22,500
,Q ) W SE |12860 4,00 50,400 | <000 | 3 150, @9
¢
60)6 Cu,’ve r+ 120 3ag 000
. ’
Guardra:| £00 | 26 2600,
Evd TrosTrents 4’ | 2500 10,000
Eacthiwor K 1w ¢ oo Gop 00
misc 7-5; Dod
TOTAL COSTS* 1 20,600 & 25,500
TOTAL (BASELINE LESS PROPOSED) 440,500

Note: Total Costs are rounded to nearest thousand dollars




VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

February 2011

TITLE: XXX

D}fsf;gsf:gxﬁsj F rod tzatio ) oF o plopesal mads by %a Des@',u FaGIM,
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reduction H/'.a/ /@Wm//:‘d/aloamfﬁ on Plawlve VSISO, S“"r@

Favs asseciated with <combivisrg vhe Dtforshep Koad

cons i dbra e

con wectpr/s 10 4 él)vj/a’ Jocgtion o,opafz-f
4/?8«9 doc v rerted ﬁj the Pesigas Feam (/255 c’d,‘,,t‘/,g-,j» |
better Si'j/\-}' 4,57‘2:;#&67/ bepte € 4,0;9(‘04&[4 \_ﬁ'ggmga"nés)" TAIﬁ
Me e IgﬂefﬁAop Couﬂédar aMa/cJ be 4 /ojma;/ Aej,,vm@ f’b
a Foture commbetoc to Ky 49, Sﬁoo/c/'—fﬁé areq edowg Ky £
and the distiflecie S @y ,Oawd to the point the ©5/)50- KY49

S vtetsection bBcome over whelmed . (TThe USiso "@M!"m rrechon 18

diFficilt to umptoye dve +o.F Fyssyés g expenvs.ve A’ow)
IMPLEMENTATION CONSIDERATIONS: ’ o oo
co$t 4 pcocess cowsidetatons ! ThE rew 7€ Shop

7z /
doc woold iwvelve cowstroetion oF V8w Bx6’ Fox

:o/” /Vﬁ: ZP‘A Q,jpf’ﬁf;‘i’b cross vl “tﬁ essement (pre 5«6‘@ %’M@r)' ONE
o 1rade KOW with Zellardd BRo WS
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= @ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

/&27

February 2011

TITLE:

XXX

SKETCH OF PROPOSED ALTERNATIVE |
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Reecdd o Soluxrions Repromedem,

; ;3 ; QOO\
@ VALUE ENGINEERING PROPOSAL XX-XX AL thiake Hhs 18 A 2000

W omMuew A pout

28

. : : - X -Dus‘i ’f.\:'-g:»ws A STuwy Mopil
RH & Assaciates, inc, v.douub o *_\i\:\;":,:_ ‘b, Febréley 2-0
TITLE: XXX N, &M'IJ -use S\gna’s “+o manage QPQM#IOAS
FUNCTION: XXX
BASELINE ASSUMPTION:
Widea Us ISO from RG Pa(‘kWa)/ +o KL/ s
Slanes between BG Parnkway +o Ky 21 s
3 Lanes between Ky 245 to Ky 19
Install sigralc at Eastand west boune
Ramps 5\"" &6’ P’\Mkuac\y
PROPOSED ALTERNATIVE:
PDOPOQG Fo MS'}GH ]Odr'\' 'HI“C S\?r\f\{_ G = \
e thes o« both East bounol or Lo o &
‘MmO
P“MPS é_{_ 'H‘\Q B6 PMKR.\,,\\/‘ Propo;e a )3 )
doy sigeal system be bween Kv'l"s‘s'cl”‘
theu g h Yhe m'\'cnclnc\r\j‘l to Pack “"‘”\_M“A
31‘3/\6(\. |
COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ - $ - $ -
PROPOSED ALTERNATIVE: $ - $ - $ -
TOTAL (Baseline less Proposed) $ - $ - $ -




RH & Associates, Inc.

E‘g VALUE ENGINEERING PROPOSAL XX-XX

February 2011

TITLE:

XXX

BENEFITS

RISKS/CHALLENGES

Use ex ns%;\«) road to
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E\g VALUE ENGINEERING PROPOSAL XX-XX

RH & Associ

/€28

February 2011

ates, inc.

TITLE:

XXX

DISCUSSION/JUSTIFICATION:

IMPLEMENTATION CONSTDERATIONS:
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VALUE ENGINEERING PROPOSAL XX-XX

RH & Assotiates, Inc.

February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty [UnitCost $| TOTAL $ | Qty |UnitCost $| TOTAL $
l«))’\c{& ?"Ue"f 1400008
Tratbic s, | Z 65000 136000
; \+a I\‘?& r ‘
Consater I |Secpd| See0d
TOTAL COSTS*

TOTAL (BASELINE LESS PROPOSED)

Note: Total Costs are rounded to nearest thousand dollars
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February 2011
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RH & Assaciates, inc,
February 2011

TITLE: XXX

SKETCH OF BASELINE ASSUMPTION I
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E‘&]}] VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.
February 2011

TITLE: XXX

[

tem |Description r Est Cost Pres Worth | Est Cost Pres Worth

Total Salvage & Replacement Costs

tem |Description Est Cost Pres Worth|  Est Cost Pres Worth

4

5
Total Annual Costs

SUMMARY Bascline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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E‘g VALUE ENGINEERING PROPOSAL XX-XX _ Ve~
RH & Associates, Inc, S -o
February 2011
TITLE: XXX
FUNCTION: < DA XXX =
BASELINE ASSUMPTION:
from.
PROPOSED ALTERNATIVE:
o
COST SUMMARY Inmitial Costs O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ - $ - $ -
|PROPOSED ALTERNATIVE: $ - $ - $ -
TOTAL (Baseline less Proposed) $ - $ - $ -
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RH & Associates, Inc.

February 2011
TITLE: éxxs_ou\ RounbDalouTs AT Exist it Ramps + «wSC Existivoe Drinei
BENEFITS RISKS/CHALLENGES
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_ sSS -0\
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Fref FLOWT RIGUT EnTRANCE onTo BLREGRASS PLwY v Betie Diections,
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THAY THE £ x1aT 10t B DLE 5"ZML,TU-P.C may Be Abwwwe, For
THE Future TRAFFIC Vouu-—kat.ﬁp !

IMPLEMENTATION CONSIDERATIONS:

A Nitaw ComPONERT O A HuaAaTY Roum oA BowT DESIGA

\S AN ULPDATED Q,uz.a.e,ur TRAFFIC ForeeAsT REpoRT. THE CurlenT
FoLaC/\S'IEL Sllouk{: LUPDATED, wWiTH EMPHAsS o TRUCK TRAFFIC,

ALSD, NHE . 16 CormenTiy WTHE PRociss of Requitivg  That
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CENTER" THROWGH LANE TRAVERSING. THE RoundRrBows

To ACCOMORATE OvER-Simep LoADS . THIS CONCEPT SHouLD
BE 'Consroﬂl&b oW TS ?&Lo_\,ECfT-

February 2011
TITLE: . XXX

DISCUSSION/JUSTIFICATION: s,

n"~ 7

LOITH A QQOPC&LH’ STUDIED, Cuoenreryt TRAFFIC NLODQ,L LounDAROUTS o’fl{}
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YAl J
For EXAMPLE, HAVE ~ HANDLED  THA CHALEOGIIG DESIGL 155UE % o
WITH  MucpH Suceess, NoT ONLY IN THE ENGINELLEINA Commun 1 TY S‘ﬁ’é,cq
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VALUE ENGINEERING PROPOSAL XX-XX

RH & Assoiates, Inc.
February 2011
TITLE: XXX
i
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty [UnitCost $| TOTAL $ | Qty |UnitCost $| TOTAL $
) :
D
TOTAL COSTS*
TOTAL (BASELINE LESS PROPOSED)

Note: Total Costs are rounded to nearest thousand dollars



@ VALUE ENGINEERING PROPOSAL XX-XX
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RH & Associates, Inc. s Qq

February 2011

vy ¢ AR DUTS - ?(\‘ Y LLSE  Ewox

S<S-o4

TITLE:

Interest/Discount Rate(%): (67, |Economic Life (yrs): 20 |

LIFE CYCLLE COST ANALYSIS

Salvage & Replacement Costs Baseline Ass Proposed Alterative

Description Est Cost Pres Worth| Est Cost Pres Worth
1 | Rewt Brinee Dect Vo vy
Rews® Loncren " D YouY
: T APRon o1 Bout” | =
v, TR OL
3 . B
14, 000 N Sano
4 N A 41y
5
Salvage & Replacement Costs

Bascline Assum ption Proposed Alternative
Est Cost Pres Worth| Est Cost Pres Worth

al Costs (pres worth calculated over 00 yrs)
Description

4

5
Total Annual Costs

SUMMARY Bascline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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RH & Associates, Inc,

February 2011

TITLE:

XXX

SKETCH OF BASELINE ASSUMPTION
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RH & Associates, Inc.

February 2011

TITLE: XXX

SKETCH OF PROPOSED ALTERNATIVE
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RH & Assaciates, Inc.

February 2011
TITLE: W S[ELE S 0.0 €
FUNCTION: SPAN SPACE  (SS-08) xxx
BASELINE ASSUMPTION: %

Pe,p(A'c-Q «exé-c\*\j B\AJ,L w/ 4 gpar ATRews o Wdea

G M'\’CS‘\ A Wdene & roa.éw...au-r

PROPOSED ALTERNATIVE:

-pr[ﬁ.(,a @l""-&. e s.«:ga SPsA B\cgg‘ CI lu.’(.:ut.i PeT Bea
ad  MsT vals

COST SUMMARY Initial Costs 0O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ AT MM |8 E -
PROPOSED ALTERNATIVE: $ VWi $ & $ -
TOTAL (Baseline less Proposed) $ soo. - $ - $ =

NO CHANGE
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RH & Associates, inc.

February 2011
TITLE: XX TJGEE SPA) RUD(x T
BENEFITS RISKS/CHALLENGES
[} ®
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@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

February 2011

$$-0S

TITLE: xx - Saolole SPAL RO

DISCUSSION/JUSTIFICATION:
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IMPLEMENTATION CONSIDERATIONS:
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VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, int.

February 2011

TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE

Description % Unit | Qty |UnitCost $| TOTAL $ | Qty |UnitCost §| TOTAL §$
(- dfan 1L~ ¥ ’ / ;
HEPm h Ofas (4iam | | W8590[| | .2m

~ 5q £
TOTAL COSTS*
TOTAL (BASELINE LESS PRO

Note: Total Costs are rounded to nearest thousand dollars
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@ VALUE ENGINEERING PROPOSAL XX-XX

€S-05

February 2011

RH & Associates, Inc,

TITLE: XXX

_ Baseline Assumption Proposed Alterative
Description r Est Cost Pres Worth| Est Cost | Pres Worth

Total Salvage & Replacement Costs :
al Costs (pres worth calculated over 00 yrs) Baseline Assumption Proposed Alternative

Description Est Cost Pres Worth| Est Cost | Pres Worth

4

5
Total Annual Costs

SUMMARY Bascline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.



@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

February 2011

TITLE: XXX

| SKETCH OF BASELINE ASSUMPTION |
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VALUE ENGINEERING PROPOSAL XX-XX

RH & Assodiates, Inc, S S * os

February 2011

TITLE: XXX

M SKETCH OF PROPOSED ALTERNATIVE |
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@ VALUE ENGINEERING PROPOSAL XX-XX

AD-0¥

RH & Assaciates, Inc,
February 2011

TITLE: X Ela Corb ¢ Gutes o B sde (A She 140400 o 18L400

FUNCTION: _Occonmpckde Druzno xx (AD-04)

BASELINE ASSUMPTION:

Sdewnls ¢ Cobod gie we Fo e THlzed o ko de

dgyortoe Dot grogeeh tengh v e edgg

PROPOSED ALTERNATIVE:

16 powe &m»\ugg efleds o weduce Cot di VE T

Ve wommnds 2w . e s oad 3,)44/ Lo sha, Y40+
N She Qodde YT cdwrk N, S (861D (hefarc e

L/\BU‘C('M). s, i G,@ens,«m;&b 460D

—S APD 47 s ouLnee 2

COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $(,0 Q44- |§ E -
PROPOSED ALTERNATIVE: $44L' 240 - |$ - |3 -
TOTAL (Baseline less Proposed) $10W . 104 - $ - $ -




@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

February 2011
TITLE: XXX
BENEFITS RISKS/CHALLENGES
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'@ VALUE ENGINEERING PROPOSAL XX-XX

] AD-0Y

&Associates, Inc

February 2011

TITLE:

XXX

DISCUSSION/JUSTIFICATION:

IMPLEMENTATION CONSIDERATIONS:
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VALUE ENGINEERING PROPOSAL XX-XX

— February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |Unit Cost $] TOTAL $ | Qty [UnitCost $ TOTAL $§
42" p.pe |So M%' 5000
47" 400 750 [P0 | B25oo
36" 1¥ed T E“"/,q BZSOD %o/ $\\O/H le:_DDO
30" g.pe 750 | Sokr 60
Lt a¥des 4600 [12,)e, | 92000
Corb B A 'S | B0k ST.E0
“dau 5 |336/04l g3 444
&/ he gk _ baad" "o fo] 122 a0
DM ek oo™ 6 /ma| 24 00
pil Row Aood] 4 /2+ | 184 000
TOTAL COSTS* k044 49,
TOTAL (BASELINE LESS PROPOSED)

Note: Total Costs are rounded to nearest thousand dollars




@ VALUE ENGINEERING PROPOSAL XX-XX

A4D-0Y

RH & Associates, Inc.
February 2011

TITLE: XXX

Interest/Discount Rate(%): |Economic Life (yrs): | j

tem |Description r Est Cost Pres Worth | Est Cost Pres Worth

Salvage & Replacement Costs

Bascline Assumption Proposed Alternative
Description | Pres Worth| Est Cost | Pres Worth

4

5
Total Annual Costs

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth
(salvaget+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.



@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, int.

February 2011

TITLE:

XXX

SKETCH OF BASELINE ASSUMPTION
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RH & Associates, Inc.

VALUE ENGINEERING PROPOSAL XX-XX

AD-04

February 2011
TITLE: XXX
SKETCH OF PROPOSED ALTERNATIVE "
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@ VALUE ENGINEERING PROPOSAL XX-XX AD-05
. AdD-0S
RH & Assaciates, Inc. o
February 2011
TITLE: oy T netall Defent o - Pocce) &Y — Use +o rebuce

Shov e [unor = \22_3

FUNCTION:  [Pcc ornee oA peo F.Dr-alv\n.g_g/ XXX

BASELINE ASSUMPTION:

“rorre gSLvJQr- DN \D(A/\\ < \é\a,g -@YDN\ St \LLO'\'OD +0 g'&"’\ 1o

PROPOSED ALTERNATIVE:

Trs el SHorre Tro0n o\Jr\o:)r \-\S\k
O‘,A'\Q.Z\' ‘\(D—DQ;(Q}\A\’\ON Bk$l‘v\. o~ ?c\r-th\& 6&

OX\ sfa 150+00

COST SUMMARY

Imitial Costs O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ 20,000 - $ - $ -
PROPOSED ALTERNATIVE: $Z2mwpon - 18 - |3 -
TOTAL (Baseline less Proposed) .

$ 204000 -

$

$




E‘g VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

February 2011
TITLE: XXX
BENEFITS RISKS/CHALLENGES
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VALUE ENGINEERING PROPOSAL XX-XX

AD-08

February 2011

TITLE: XXX

DISCUSSION/JUSTIFICATION:
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sx.'f;lu %m pripect Ste. 1 ho o sta /7(:?:. The store olas

diichorpe dinilly fo Bowew Cresk . 7Acs Aichangn locaZiom v ¢
,‘Zo/\W fﬁ&/M W;ﬁt 12 0\ G M w}'w /DC&LV"!
Coheﬂ"’wd["'\‘j Co shprm 0o O\Zhe)r m_g,QdL «% S’ra‘— 150 Y00 Wil
Wm . v s* / S)Lywn c/ﬂm?g- f?-@"“""'
sta. /1S0+00 o S /wiofpdmm ;zu..é A
Jor the novdursy wto Bowan (resk of sk 140100, Lho
Costhuction of o oo booic mglt o} St /50700 wridf
et 5o B eliocsih Intiage . M i b
a“e&""'“‘] Qm_ % <ol bhf?w Ue | Henlie pagir—;

)

L The A dulbiom bag IR 2oV e 2reS e Qordrrg | d s Qsoqg{'mz:\ﬂ.; ~.
IMPLEMENTATION CONSIDERATIONS:

‘/ ’ZL\)\‘Q,\) RNV w‘%v\r\u&& }oc,mmg,\é@x:\:an\ o
v/ O W ade chu\'\“'\\ Cu\;\choﬂrL},@“bocuMQ)érc}LoN
\/ Q)\LQ,\C $¥-orm glu)e\'" s\ 3-0-& 2

\/ MOP\ \::(H\. 0\4-11 ‘L; oyua:‘-a_ 0-«.-& W\;‘&C&'\r a]n,%*},h- &«,s—m.

\/ KNTe v Ly o\>~\~a§«\, o MemoranNuwme, o4 Rsree nad le«

%&_& - ad;l T ppihe ol oTar T quxa,&xgsw e
e Lo\s Qni\gj\&fb T }M% '?DLI'\"\D‘\" m\“('\N \ou&

SOV N Pvitee G T ooy




@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assaciates, Inc.
February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |Unit Cost'$] TOTAL $ | Qty |UnitCost $§| TOTAL $
S‘Ph e gQI\JQQ.X‘ -
B! @ L7 |jooo | 132,00 (/32000 © | 130.20 O
. [zz%ﬁ’“)” O |LF llmeo | 110.00 [llo,000 | D | 1o, 00 o
Stor~Senar '
) z_q’ll o ¥ ) T 0.00 O IDOD 1 O,Do 70’ o000
A or e I~
8 o | ¥ [O | Gom| O [1ooo]| Lo.os | (0,000
-DL:LQ.\\‘LH;»\BG&IS ®) C.\( @) 1 2,00 oo 7500 | 2. 00 30,000
T irht of Wany c AL | O [ S o / 55,200 55,000
]
TOTAL COSTS* 24, oD 210,000
TOTAL (BASELINE LESS PROPOSED) 20,00 0

Note: Total Costs are rounded to nearest thousand dollars




@ VALUE ENGINEERING PROPOSAL XX-XX

4D-0S

February 2011

RH & Associates, inc.

TITLE: XXX

Proposed Alterative
Est Cost Pres Worth

Baseline Ass
Description ) Est Cost

Pres Worth

Salvage & Replacement Costs

Baseline Assumption Proposed Alternative
Description Est Cost Pres Worth | Est Cost Pres Worth

N | '®) O bl, 308

4

5
Total Annual Costs

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.



@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

February 2011

TITLE: XXX

SKETCH OF BASELINE ASSUMPTION “
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@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

February 2011

TITLE:

XXX
&, \L SKETCH OF PROPOSED ALTERNATIVE
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@ VALUE ENGINEERING PROPOSAL XX-XX 'A ?-0

RH & Assaciates, Inc,

ARo¢

February 2011

TITLE: XXX

Y

Q

b

Y

FUNCTION: §

a

BASELINE ASSUMPTION:

PROPOSED ALTERNATIVE:

COST SUMMARY

Initial Costs

Total Life Cycle Cost

BASELINE ASSUMPTION:

$

PROPOSED ALTERNATIVE:

$

TOTAL (Baseline less Proposed)

TAS

$




VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc. g February 2011
TITLE: XXX
BENEFITS RISKS/CHALLENGES
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VALUE ENGINEERING PROPOSAL XX-XX

AP-0Y

February 2011

RH & Assaciates, Inc.

TITLE: XXX

DISCUSSION/JUSTIFICATION: - y !
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@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assatiates, inc.

February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |UnitCost $§] TOTAL $ | Qty |UnitCost $§| TOTAL $
< dewale '

q_"r\ Mo SY |14 2e0 35,00 LIZO,OOQ oo | 35.00 336,000
tSa L |2),%0] 20.00 430,000 |90 | 82. 00 /8 ,000
ASF\\&\* ToN | © 75,00 O 5{03 75. L/Zb,ooc
CBT Tyee N Epen| /2o [3Te000 |Gl ooo | Lo [ BT00.00 | 2272, 080
R LF [So0 | 45.08 |22,500 |25 (HS.0 | 1),25D
?TBT.‘«”" LF [)Soo | Go.00 |9D,200 (756 |4e.0e | H5, 000
%u:.'.‘“' LF (1800 “70.20 IoS,odo 755 |70.00 52,500

SS V5 -
2o LE [isv0 | 8noo |jzo oco |75 | 88,00 60, Do
4 -
‘5;5\\ = LF |/560 | []e.b0 |/65,000 (15D |/]0. 00 Bz,50
$5 P7 - -
s L1500 | 11000 | )t5,000 |70 |110.06 | @2, 500
sﬂ%ﬁ?’ LF {/se0 | /30.00 /95,00 7P [130.00 | 97,500
DGy B | |25.00 | © |I950| 25.00 | 48,750
Guo~ éra:x\ LF | © | 2000 () o0t | 2o.vo 20,000
TOTAL COSTS* 1,030,000
TOTAL (BASELINE LESS PROPOSED)| 4(6 ,5 b0

Note: Total Costs are rounded to nearest thousand dollars



AP-o¢

February 2011

@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assotiates, Inc.

TITLE: XXX

Interest/Discount Rate(%): Economic Life (yrs): | —I

tem |Description r Est Cost Pres Worth | Est Cost Pres Worth

Total Salvage & Replacement Costs

tem |Description Est Cost Pres Worth | Est Cost Pres Worth

4

5
Total Annual Costs

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.



@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, inc.

February 2011

TITLE:

XXX

SKETCH OF BASELINE ASSUMPTION




@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

AP-o¥f

February 2011

TITLE:

XXX

SKETCH OF PROPOSED ALTERNATIVE
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@ VALUE ENGINEERING PROPOSAL XX-XX 6/;;7
RH & Assaciates, Inc. A P -08
February 2011
TITLE: XXX 5(/?” / 5/%%4 Y/ 4 ;é ]g/ .él(/d/ )D/‘/(/.(
FUNCTION: XXX
BASELINE ASSUMPTION:

/A /0/’/'7/”4/ A5 calls /4 4 Swtvwl/&
7é ena/ M /)0 A J/ L lvaryead Zdﬂ(,

There 15 20 //annm’ stk Sovtte o/~
flve trean Lane.

PROPOSED ALTERNATIVE:

The V£ Tewr S E oS avéw%? e Stwall.
Sror fotiaFraan Lare 7 @f/&(/dy Lvie

COST SUMMARY Initial Costs 0O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ O - $ - $ -
PROPOSED ALTERNATIVE: $ 82,5020 - $ - $

TOTAL (Baseline less Proposed) $(s2 sv0)- $ - $ -




@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, inc.

February 2011

TITLE: XXX
BENEFITS RISKS/CHALLENGES
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' @ VALUE ENGINEERING PROPOSAL XX-XX

A AP-0§

February 2011

TITLE: XXX

DISCUSSION/JUSTIFICATION:
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@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % | Unit] Qty |UnitCost $§|] TOTAL $ | Qty |UnitCost $ TOTAL §
S1dewalt S y /500 | 35 52,500
TOTAL COSTS*
TOTAL (BASELINE LESS PROPOSED) (§21 seo >

Note: Total Costs are rounded to nearest thousand dollars



@ VALUE ENGINEERING PROPOSAL XX-XX

AP-oF

February 2011

RH & Assatiates, Inc.

TITLE:

Interest/Discount Rate(%): Economic Life (yrs): | l

tem |Description r Est Cost Pres Worth | Est Cost Pres Worth

5
Total Salvage & Replacement Costs
Annual Costs (pres worth calculated over 00 yrs) Bascline Assumption Proposed Alternative
Description Est Cost Pres Worth | Est Cost Pres Worth

4

5
Total Annual Costs

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth
(salvaget+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.



@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assaciates, Inc.

February 2011

TITLE:

XXX

SKETCH OF BASELINE ASSUMPTION




‘ @ VALUE ENGINEERING PROPOSAL XX-XX

A P-08

February 2011

RH & Assaciates, inc.

TITLE: XXX

“ SKETCH OF PROPOSED ALTERNATIVE
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@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assaciates, Inc.

AP-09

February 2011
TITLE: XXX /’éd pe,67( 185 rds at w;s/yrm/lea/ //7)4'{‘5167‘1045'
FUNCTION: XXX
BASELINE ASSUMPTION:

Ky 2¢#5).

The a/‘/7m¢/ AeStgn fas  sidesnalbs  coitt Crossngs
e /pzat’sﬁvéwj ot Stgralized /loca Feons s,

PROPOSED ALTERNATIVE:

77 propesal rtcommeafls FH 2Alstorn of
Fve rased /060?574’)@4/ e ;47e /Skzerds o

e sty ofs Ofooys Doms L
O Blershgp Losp s’
3 o Hrrshop Coop Last
@ Ma/mr% Leck 2un frence
e o e,
Ly
COST SUMMARY Initial Costs 0O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: ! o - $ - $ -
PROPOSED ALTERNATIVE: $ /& o000 - $ $ -
TOTAL (Baseline less Proposed) Y78 000)- |$ $ -

It




E‘g VALUE ENGINEERING PROPOSAL XX-XX

RH & Associates, Inc.

February 2011

TITLE: XXX

BENEFITS

RISKS/CHALLENGES
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VALUE ENGINEERING PROPOSAL XX-XX

AP-09

February 2011

RH & Assaciates, inc.

TITLE: XXX

DISCUSSION/JUSTIFICATION:
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@ VALUE ENGINEERING PROPOSAL XX-XX

RH & Assatiates, Inc.

February 2011
TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |UnitCost $| TOTAL $ | Qty |UnitCost $§| TOTAL $
(6307
¢ 500
Islands 5 |33%°° /
Sign S /6 1 /50 | /500
TOTAL COSTS*
TOTAL (BASELINE LESS PROPOSED) (/07/”0)

Note: Total Costs are rounded to nearest thousand dollars



E‘g VALUE ENGINEERING PROPOSAL XX-XX

AP-09

February 2011

RH & Assaciates, Inc.

TITLE: XXX

Proposed Alterative

Est Cost Pres Worth

Description r Est Cost Pres Worth

Salvage & Replacement Costs
al Costs (pres worth calculated over 00 yrs) Bascline Assumption Proposed Alternative
Description Est Cost Pres Worth | Est Cost Pres Worth

4

5
Total Annual Costs

SUMMARY Baseline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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RH & Assaciates, inc,

February 2011
TITLE: XX AP-10 TTnsball HAWK Signals
FUNCTION: XXX
BASELINE ASSUMPTION:
PROPOSED ALTERNATIVE:
I Tstall HAWR Sisnal 2 indecsection od U150
2nd 5p ringhi \l Dr.

COST SUMMARY Imitial Costs O&M Costs Total Life Cycle Cost
BASELINE ASSUMPTION: $ — - $ — - $ -
PROPOSED ALTERNATIVE: $ 30, - $ - $ -
TOTAL (Baseline less Proposed) $ - $ - $§ 73 N -
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VALUE ENGINEERING PROPOSAL XX-XX
AP-/0

RH & Assaciates, Inc. February 2011

TITLE: XXX
DISCUSSION/JUSTIFICATION: HAWR ;¢ AN ACro Py ’ta(‘ Hi‘jl’\ Tni'f"\f‘l‘"?
Activate Crossoall, T+ uses a wUnique Conkigonbion ol
J‘}aglh.;n) \.‘j\f\l-j 2 5~7Mba(5 +0 S‘.5 nal d&tvers g Pec\ef%\‘.anf
2and also ineludes du A"\:’Qs& a)_er+s for keafivv) im@b‘mecl 'P*clesh:av\j.
The HAWR 314 1) 3y fhem 3 Haghing U)e”ou Phdie , Hhen & Salid
Y ellow phate woaming moticisfs to stop, F;"e“’“”“"\ qellow i
& sald red phate jn R Fhe pedestrian 11 signeled Hhat ik
13 ¥3ke +o pracecde CrosSing the (‘oac’vo’c‘;v\. The nett phete loe

Fhe motocist 13 the Hlarhing red phase whith begins alier +ha
Pedcﬂ’f‘lav\ hat Precece 9)33 bév)cmc\ +he davxger 3read ot Hhe Mo*-oe‘.‘r}’.
During blhis phazge Fae motorisd can pfocecd roith caubion adter
‘79\“&’\"‘1‘ A Her Fhig ehate the f‘ssnaﬂs +urn dack,

Stodies  hive shown aw Up to D% compliancerate co'th mobepishs

IMPEEMENTATION-CONSIDERATIONS: ' :
2N an 9reaber Fhan 0% redwuetion i Pec\ef%.a\n deeidenty

at 1o¢cabions vohere 3 HAWKR 3Signd hag been i thalled.

The VE +eam iy PReefe (ing the tnvtalletion ot a2 HAWK f"Sr\"l

Syrthem aF e jnber sectian ob UTI50 ond Spmvle«sill De.  Thig
2ocation s choten hecavse i+ i an Un;)jr\l/ r2ed  ipterveckion
and Fhe flﬂ'raaue inko a large wbdivision, e ﬁe-e) Fhat Phere
Ay he 3 Numher ot pedestei ans Caming {rarm Fhiy Sohdivision
wa\\\-;»\l‘l—o erosd USIY0 (v coute +o /V\l.r)oné/ld& or ove. ol +he
husinettes an Pottecshop Load. This laga+ion jg alra jott heyond
2 verbile credt in ke aligrm T wohere Sisht diskance may pose

by

a P(‘QHEM lor pPe destriangt Loithoet +he u se 0"’ f"f""f’ No ot

loc a¥ions bor HAWK Si‘j"_\u Joextions were Qhosen Lo Fhe projad'["f

OFther locabions wheret Fhent Py he 2 Signiticent nNumhee QJ’

Pedesdriang Ceossing readf are 3% or NedAr arfeas (4w
eYisking Sianals,
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TITLE: XXX
DESIGN ELEMENT | Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE
Description % Unit | Qty |UnitCost $§|] TOTAL $ | Qty |UnitCost §| TOTAL §$
HIWKR Signa) EA| | — | | 300600 | 30000
TOTAL COSTS* -
TOTAL (BASELINE LESS PROPOSED)

Note: Total Costs are rounded to nearest thousand dollars
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TITLE: XXX

Interest/Discount Rate(%): Economic Life (yrs): | ]

tem |Description r Est Cost Pres Worth Est Cost Pres Worth

Salvage & Replacement Costs
al Costs (pres worth calculated over 00 vrs) Baseline Assumption Proposed Alternative
Description Est Cost Pres Worth Est Cost Pres Worth

4

5
Total Annual Costs

SUMMARY Basceline Present Worth Proposed Present Worth

Total Present Worth
(salvage+annual pres worth)
RESULTS (Proposed less baseline)

Notes: 1) Total Present Worth is rounded to the nearest thousand dollars, 2) Initial costs are covered in the Detail sheet.
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