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‘_’_,&{ s/
Ronald E. Wishon, Project Review Engineer /:/ 2o

Bobby Hilliard, PE, Program Delivery Engineer
Attn.: Steve Adewale, PE

IMPLEMENTATION OF VALUE ENGINEERING STUDY ALTERNATIVES

The VE Study for the above projects was held March 10-13, 2009. Responses were received on
July 15, 2009. Recommendations for implementation of Value Engineering Study Alternatives
are indicated in the table below. The Project Manager shall incorporate the VE alternatives
recommended for implementation to the extent reasonable in the design of the project.

Potential
3 3 |
ALT # Description | Savings/LCC Implement Comments
RIGHT OF WAY (ROW)
Reduce the width of | ¢1P9°%12
ROW-1 the 44 ft median to 32 | T v This will be done between Sta.
| fifrom Sta. 27047510 |, - | 300+00 to Sta. 385+00.
Sta. 391+84 e
$605,490
Between Sta. 110+00 and Sta.
: 300+00, the median will be
L{‘]Zd;g‘}tthe \;;;:}1;”;6 Proposed = reduced from 20 feet to 16 feet.
A betw mgt $406,323 . At median openings, the left turn
ROW-2 ]4,,+00efn Stal 153400 '; Yes lane will be 11 feet wide with a |
é St 540_?[')0 : Actual = foot striped gutter, 2 ¥4 foot wide
gr: 25a2.+00 A $939,772 integral concrete median and 1 V2
N foot gutter adjacent to the
opposing travel lane.
Reduce the width of Proposed =
ROW-3 ;‘:: HslaR ke il 5826,182 Yes This will be done between Sta.
- 1nd0ri:iivuec§ggn\$n Actual = L1600 el 5ta. S00+U0.
width $479,428 ]
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Adjust vertical profile Proposed = The wurban section will be

ROW-7 from Sta. 260+00 to $2,506,788 extended to Sta. 300+00. The
ROW-15 Sta. 360+00 and Yes design speed of the project will
shorten the east fork Actual = be reduced to 45 mph in this

Little River Bridge $659,145 section.

Proposed =

Use a retaining wall $565,140

from Sta. 186+00 to This will be done. Three

o= Sta. 192400 to reduce Actual = Les displacements will be avoided.

ROW impacts $780,896

To avoid displacement at

Briarwood Road requires the use

_ of an urban section with outside
Froposed = curb and gutter. The savings at

Avoid displacements $571,870 . £ N &

. Briarwood Road are $533,837.

at Briarwood Road R

ROW-13 _ Yes To avoid displacement between

Herswesm Siplart Blocs sl = Skylark Place and Lakeland Road

and Lakeland Road $826,701 o SO

requires the use of a retaining
wall. The savings in this area are
$292,864. The combined savings
are $826,701,

Proposed = '

Use an urban section §1,543,843 Utilizing an urban typical section
| ROW-19 | between Sta. 194+00 Keal= Yes and retaining walls in this area
' and Sta. 260+00 $2.370.186 will avoid 12 displacements.

MEDIAN (M)

. bwedan P;gl;gsggf This will be done in conjunction

s a y with ROW-2, by removing the

in lieu of a concrete ; e % .

M-1 2 _ Yes concrete median and utilizing a
median in the 20 ft Actual = :
! S $497.992 16 ft grassed median from Sta.
| RIS ! 110+00 to Sta. 300+00.

Use a 24 in wide curb Proposed = '

and gutter section in $244,577 Additional catch basins due to the

M2 lieu of a 30 in wide Yes reduced gutter spread will be
) curb and gutter section Actual = required; however, there is still a
and reduce median $147,297 net savings.

width to 19 ft
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BRIDGES (B)
The existing substructure was
designed to support a steel
superstructure  and  rebuilding
with a concrete superstructure
would introduce substantially
Rebuild the existing heavier loads. The positive
| superstructure of the moment in the pier cap due to
| Chattahoochee River factored dead and live loads
bridge, reinforce the based on the beam configuration
B-1 substructure, and use $5,159,258 No proposed by this alternate is |
this bridge for approximately 400% more than
southbound traffic; the moment capacity of the
build a new bridge for existing pier cap. According to
northbound traffic fiber wrap manufacturing
representatives, using fiber wrap
systems on existing structural
elements is a viable option for
increasing structural capacity up
to 40-50%.
The existing substructure was
designed to support a steel
superstructure  and  rebuilding
with a concrete superstructure
would introduce substantially
' . . heavier loads. The positive
E Widen the existing . ; P

: moment in the pier cap due to

Chattahoochee River :

: factored dead and live loads
bridge substructure to .
S enstand rebuil based on the beam configuration

B-2 — $7,801,573 No proposed by this alternate is
the existing : 0
approximately 385% more than
superstructure to .
) : the moment capacity of the
achieve the required e . .

. . existing pier cap. According to

bridge width :
fiber wrap manufacturing
representatives, using fiber wrap
systems on existing structural
elements is a viable option for
increasing structural capacity up

to 40-50%.
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For the Chattahoochee River
bridge, the combination of

reducing the shoulder width from |
10 feet to 8 feet, reducing the |

inside lane to 11 feet, and
narrowing the median to 6 feet
results in a savings of $3,528,000.

and spread footings

' Proposed = . .
" , For the East Fork Little river |
R]edulféle the!.gglslde : 31,008,800 Bridge the combination of |
B-5 S S , Yes changing from two parallel |
both bridges from 10 |  Actual = brid ith 10 f biomld !
ft to 8 ft | $4.904.550 ridges wit oot shoulders,
3 e two 12 foot lanes and a 4 foot
| inside shoulder to a single bridge
; with an & foot outside shoulder,
; two 11 foot lanes, two 12 foot
’ lanes and a 6 foot raised median
results in a savings of $1,342,687.
The total savings for both bridges
is $4,904,550.
Reduce the width of Ftoprand -
: $2,096,556
the median on the i :
B-6 Chattahoochee bridge Yes Thls. RiAs be‘done. AR
ot 20 R vids 166 R Actual = are included in B-5 above.
: $0
wide
The use of fewer spans would
? P result in longer span lengths (in
! }Jse fioxes begtiv\:]th excess of 140 feet} which would
B.7 bon%et;cspz:ll;ls L $212.844 N require the use of drop-in sections
) 5C?1ntst }?r E Ri T © if a concrete structure is used.
b'_.: e The GDOT Office of Bridge
, - | Design does not prefer the use of
' ' concrete drop-in sections.
| Use drilled piers for
| the bridge foundations Désiiii Drilled piers are the preferred
B-12 in lieu of cofferdams S esgl'ion Yes design and construction
with concrete seals ues technique,

The Office of Engineering Services concurs with the Project Manager’s responses.

Approved: w m //?c“‘\

Gerald M. Ross, PE, Chief Engineer

oatee /6107
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REW/LLM
Attachments
c: Genetha Rice Singleton
Paul Liles/Bill Duvall/Bill Ingalsbe/Joe King
Stanley Hill/Steve Adewale
Randy Davis
Ken Werho
Katherine Russett
Lisa Myers
Matt Sanders



DEPARTMENT OF TRANSPORTATION
STATE OF GEORGIA

INTERDEPARTMENT CORRESPONDENCE

FILE STP-002-6(48), Hall County orrFick Program Delivery
P.I1. No. 122060
Widening & Reconstruction of SR 11 /US 129 paTe July 17, 2009

BRF-002-6(49), Hall County
P.I. No. 122064
Bridge over Chattahoochee River

BRF-002-5(50), Hall County
P.I. No. 122066
Bridge over East Fork Little River

FRoM  Bobby Hilliard, State Program Delivery Engineer
TO Ron Wishon, State Project Review Engineer
sujecT Value Engineering Study Request

Reference is made to the recommendations that are contained in the Value Engineering Study
Report dated March 26, 2009 for the above referenced projects. The following list is our
response to the VE Study and attached are the Alternate Cost Analysis which supports our
calculations of the cost savings of our responses:

1) Value Engineering Alternative No. ROW-1 - Reduce width of 44 feet median to 32
feet wide. (Cost Savings = $1,422,039)

Approval of the VE Alternative No. ROW-1 is recommended.

e The AASHTO Geometric Design of Highways and Streets 2004 (2004 Green Book)
allows median widths of 4 to 80 feet (page 456 & 457) for arterials. The AASHTO
Roadside Design Guide (RDG) requires medians barriers for widths of 30 feet or less
(page 6-2, figure 6.1). Since no barrier is required for the 32 foot width, this is an
acceptable median width to recommend without a median barrier. We recommend this
median width from station 300+00 to 385+00. Our calculation for the net savings due to
this change is $605,490.
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2)

3)

4)

5)

Value Engineering Alternative No. ROW-2 - Reduce 20 feet wide median to 16 feet
wide at Sta. 143+00 to Sta. 153+00 and Sta. 240+00 to Sta. 252+00. (Cost Savings =
$406,323)

Approval of the VE Alternative No. ROW-2 is recommended.

The AASHTO 2004 Green Book states 20 foot median widths are desirable, but widths
16 to 18 feet permit reasonably adequate arrangements (page 716). At median openings,
the left turn lane will be 11 feet wide with a 1 foot striped gutter, 2.5 foot wide integral
concrete median and a 1.5 foot striped gutter adjacent to the opposing travel lane. We
recommend using this median width from station 110+00 to 300+00. Our calculation for
the net savings due to this change is $939,772.

Value Engineering Alternative No. ROW-3 - Reduce pavement width by using 11
feet wide inside lanes in lieu of 12 feet wide inside lanes. (Cost Savings = $826,142)

Approval of the VE Alternative No. ROW-3 is recommended for the 45 mph segment of
the project.

AASHTO 2004 Green Book, page 312 states an 11-foot lane is acceptable in urban areas
where right of way or development is a constraint. We recommend using the 11-foot lane
from station 110+00 to 300+00 be used on the inside lane. Our calculation for the net
savings due to this change is $479,428.

Value Engineering Alternative No. ROW-7 &15 - Revise the vertical alignment to
reduce the East Fork Little River bridge length and balance cuts and fills. (Cost
Savings = $2,506,788)

Approval of the VE Alternative No. ROW-7&135 is recommended.

To utilize a 6 percent grade which will reduce the construction cost, the design speed for
this section of the project will need to be reduced to 45 mph. A 6 percent grade and 45
mph design speed is consistent with AASHTO’s Policy on Geometric Design of
Highways and Streets 2004, page 446, Exhibit 7-2. We recommend this change which
extends the urban section up to station 300+00. Our calculation for the net savings due to
the change in earthwork cost is $659,145.

Value Engineering Alternative No. ROW-12 - Use retaining walls to reduce right of
way impacts. (Cost Savings = $565,140)

Approval of the VE Alternative No. ROW-12 is recommended.

This avoids 3 displacements. Our calculation for the net savings is $780,896.
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6)

7)

8)

9)

Value Engineering Alternative No. ROW-13 - Avoid displacements at Briarwood
Road and between Skylark Place and Lakeland Road. (Cost Savings = $571,870)

Approval of the VE Alternative No. ROW-13 is recommended.

To avoid displacement at Briarwood requires using an urban section with outside curb
and gutter. Our calculation for the net savings at Briarwood Road is $533,837. To avoid
displacement between Skylark Place and Lakeland Road requires a retaining wall. Our
calculation for the net savings between Skylark Place and Lakeland Road is $292,864. A
combined net savings of $826,701

Value Engineering Alternative No. ROW-19 Use urban typical section between
Sta. 194+00 and 260+00. (Cost Savings = $1,545,943)

Approval of the VE Alternative No. ROW-19 is recommended.

Utilizing an urban typical section and retaining walls between stations 194+00 and
260+00 avoids 12 displacements. Our calculation for the net savings is $2,370,186.

Value Engineering Alternative No. M-1 - Use a grass median in lieu of concrete
median in the 20-ft wide median area. (Cost Savings = $956,571)

Approval of the VE Alternative No. M-1 is recommended.

Based on the recommendation of ROW-2, removing the concrete median and utilizing a
grassed median for a 16-foot wide median from station 110+00 to 300+00 has a net
savings of $497,992.

Value Engineering Alternative No. M-2 - Use an 18-inch wide gutter pan in lieu of
24 inch gutter. (Cost Savings = $244,607)

Approval of the VE Alternative No. M-2 is recommended.

This requires additional catch basin due to the gutter spread reaching the maximum
spread sooner, but it still is a savings. Our calculations for the net savings $147,297.

10) Value Engineering Alternative No. B-1  Rebuild the existing superstructure of the

Chattahoochee River Bridge, reinforce the substructure and use this bridge for
southbound traffic and build a new bridge for the northbound traffic. (Cost Savings
= $7,801,573)

Approval of the VE Alternative No. B-1 is not recommended.

The existing substructure was designed to support a steel superstructure, and rebuilding
with a concrete superstructure would introduce substantially heavier loads. The positive
moment in the pier cap due to factored dead and live loads based on the beam
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configuration given for Alternative B-1 is approximately 400% more than the moment
capacity of the existing pier cap. According to fiber wrap manufacturing representatives,
using fiber wrap systems on existing structural elements is a viable option for increasing
structural capacity up to approximately 40-50%.

11) Value Engineering Alternative No. B-2  Widen the existing Chattahoochee River

Bridge to the east by adding to the existing substructure, raising the top of the
existing substructure and constructing a new deck over the entire width of the
bridge. (Cost Savings = $7,801,573)

Approval of the VE Alternative No. B-2 is not recommended.

The existing substructure was designed to support a steel superstructure, and rebuilding it
with a concrete superstructure would introduce substantially heavier loads. The positive
moment in the pier cap due to factored dead and live loads based on the beam
configuration shown for Alternative B-2 on sheet 2 of the VE study is approximately
385% more than the moment capacity of the existing pier cap. According to fiber wrap
manufacturing representatives (per attached FRP strengthening info email), using fiber
wrap systems on existing structural elements is a viable option for increasing structural
capacity up to approximately 50%.

12) Value Engineering Alternative No. B-5 Reduce the outside shoulder width on

both bridges from 10-ft wide to 8 ft wide. (Cost Savings = $1,009,800)
Approval of the VE Alternative No. B-5 is recommended.

This alternate is consistent with current GDOT policy per TOPPS 4265-10 revised July
2008.

For the Chattahoochee River Bridge, the combination of reducing the shoulder width
from 10 feet to 8 feet, reducing the inside lane to 11 feet and narrowing the median from
20 feet to 6 feet is a net savings of $3,528,000. For the East Fork Little River Bridge, the
combination of changing from two parallel bridges with 10 foot shoulders, 2 - 12 foot
lanes and a 4 foot inside shoulder to one bridge with 8 foot outside shoulder, 2 — 11 foot
lanes, 2 — 12 foot lane and a 6 foot raised median is a net savings of $1,342,687. The total
net savings for both bridges is $4,904,550.

13) Value Engineering Alternative No. B-6 Reduce the median width on the

Chattahoochee River Bridge from 20 ft wide to 6 ft wide. (Cost Savings =
$2,096,556)

Approval of the VE Alternative No. B-6 is recommended.

Decreasing the bridge width by 14 ft. provides a significant reduction in the total bridge
cost.
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14) Value Engineering Alternative No. B-7  Use fewer bents with longer spans for the
Chattahoochee River Bridge. (Cost Savings = $212,844)

Approval of the VE Alternative No. B-7 is not recommended.

e The use of fewer spans would result in longer spans lengths (in excess of 140’) which
would require the use of drop-in sections if a concrete superstructure is used. The GDOT
Office of Bridge and Structural Design prefers to not use concrete drop-in sections.

15) Value Engineering Alternative No. B-12 Use drilled piers in lieu of a cofferdam
with seal concrete and a cast-in-place concrete footing for the bridge for the bridge
bents. (No cost savings noted)

Approval of the VE Alternative No. B-12 is recommended.

¢ Dirilled piers are the preferred design and construction technique.

(Attachments provided for clarification and support of our responses)



Alternative Cost Analysis
SR11/US129 Widening/Relocation Pl #: 122060
Date: 7/17/2009
Performed By: RNA
Checked By: RDG

Value Engineering Alternatives Summary of Savings

Alternate Net Savings
No.

ROW-1 $ 605,490.55
ROW-2 3 939,772.22
ROW-3 3 479,428.23
ROW-7&15 $ 659,145.49
ROW-12 $ 780,896.80
ROW-13 $ 826,701.52
ROW-18 3 2,370,186.25
M-1 $ 497,992.29
M-2 3 147,297.56
B-1 $ -
B-2 $ Z
B-5 $ 4,904,550.00
B-6 incl in B-5

B-7 $ =
B-12 $ -
Total Savings $ 12,211,460.91

Summary Page 1 of 1



Alternative Cost Analysis |
SR11/US129 Widening/Relocation Pl #: 122060 I Al_i

Date: 6/26/2009 g *vhv
Performed By: RNA ‘ ‘ .

Checked By: RDG

Value Engineering Alternative

ROW-1
Reduce depressed median width from 44 feet to 32 feet (STA 300+00 to 385+00)

Earthwork
44-ft median From CAICE: Embankment: 361362 CY
Excavation: 681900 CY
*Shrinkage Factor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
(page 4.5.25)

"Swell on Fill' Method: embank/(1.0-shrinkage factor): 481816 CY
swelled embank - excav -200084 CY

Waste -200084 CY

Volume Unit Price Total

Unclass Excav 681900 CcY $2.47 $1,684,293.00

Total $1,684,293.00
32-ft median From CAICE: Embankment: 335588 CY
Excavation; 647385 CY

*Shrinkage Factor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
(page 4.5.25)

"Swell on Fill" Method: embank/(1.0-shrinkage factor): 447451 CY

swelled embank - excav -199934 CY

Waste -199934 CY
Volume Unit Price Total
Unclass Excav 647385 CY $2.47 $1,599,040.95

Total $1,599,040.95

| Savings _ $85,252.05|

Fuel Price Adjustment

Excav 681900-647385CY=34515 CY Savings | Savings $42,419.50]
Right-of-Way
Save 12' of R/W width times length (8500") equals: 102,000 SF
Value of Land: $1.35 $/SF
Acquistion Cost Factor 3.47

| Savings:  $477,819.00]

| Total Savings _ $605,490.55

ROW-1

10of 11



Alternative Cost Analysis

SR11/US129 Widening/Relocaticn Pl #: 122060
Date: 7/17/2009

Performed By: RNA

Checked By: RDG
Value Engineering Alternative

ROW-2
Reduce median width from 20' to 16' from STA 110+00 to 300+00 (12’ Lanes, Rural Shoulder)
[Earthwork
20-ft median From CAICE: Embankment: 483805 CY
Excavation: 419258 CY
*Shrinkage Factor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
(page 4.5.25)
"Swell on Fill* Method: excav*(1.0-shrinkage factor): 314443.5 CY
embank - shrink excav 169461.5 CY
Borrow 225949 cy
Volume Price Unit Total
Unclass Excav 419258 $2.47 CY  $1,035567.26
Borrow Excav 225949 $2.98 cY $673,327.03
Total  $1,708,894.29
16-ft median From CAICE: Embankment: 394789 CY
Excavation: 468735 CY
*Shrinkage Factor: 0.25

(page 4.5.25)

"Swell on Fill" Method: excav*(1.0-shrinkage factor):

* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual

351551.25 CY

embank - shrink excav 43237.75 CY
Borrow 57650 cy
Volume Price Unit Total
Unclass Excav 468735 $2.47 CY  §1,157,775.45
Borrow Excav 57650 $2.98 CY $171,797.99
Total  $1,329,573.44
| Savings $379,320.84|
Fuel Price Adjustment
Unclass Excav 468735-419258CY=49477 CY Cost 20-ft median $792,970.05
Borrow Excav 225949-57650 CY=168288 CY Savings 16-ft median $646,935.85
| Savings $146,034.20]
Concrete Median, excluding median breaks and bridges
Area Price Unit Total
20-ft median (BBBO' x 20)/9 19689  $32.91 sY $647,964.99
16-ft median (8860° x 16)/9 15751 $32.91 8Y $518,365.41
| Savings $129,599.58|
Right-of-Way
Save 4' of RAVW width times length (15,200} equals: 60,800 SF
Value of Land: $1.35 $/SF
Acquistion Cost Factor 3.47
| Savings $284,817.60|
[ Total Savings $939,772.22]
ROW-2

10f 15



ROW-2 LEFT TURN LANE DETAIL
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Alternative Cost Analysis
SR11/US129 Widening/Relocation Pl #: 122060 m
| N, )

Date: 6/26/2009 ! /N4
Performed By: RNA
Checked By: RDG

Value Engineering Alternative

ROW-3
Reduce inside lanes from 12'to 11' (STA 110+00 to 300+00)

Asphalt
Area (SY) Tons Unit Price Total
Full Depth. 11400' Total Length 1.5" 12.5mm 3211 265 TN $74.31 $18,692.15
{(STA 110+00 to 162+00, 2" 19mm 3211 353 TN $67.77 $23,922.81
171400 to 272+00, 278+00 to 300+00) 7" 25mm 3211 1236 TN $59.47 $73,504.92
(11400'x2')+(6100'x1')/9=3211 12" GAB 3211 SY $22.88 $73,467.68
Overlay-2 Lanes, 6100' Total Length 1.58" 12.5mm 678 56 TN $74.31 $4,161.36
(STA 126+00 to149+00, 2"18mm 678 75 TN $67.77 $5,082.75
190+00 to 228+00) 1.5" Milling 678 SY $1.60 $1,084.80
(6100'x1')/9=678
1 Savings _ $200,916.47
[Earthwork
Rural Shoulders, 16' median
12' Lanes From CAICE:  Embankment: 394789 CY
Excavation: 468735 CY
*Shrinkage Factor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
(page 4.5.25)
“Shrink on Cut" Method: excav*(1.0-shrinkage factor): 351551.25 CY
embank - shrink excav 43237.75 CY
Swelled Borrow 57650 CY
Volume Unit Price Total
Unclass Excav 468735 CY $247 $1,157,775.45
Borrow Excav 57650 CY $2.98 §$171,797.98
Total $1,329,573.44
11' Inside Lanes From CAICE:  Embankment: 386112 CY
Excavation: 459681 CY
*Shrinkage Factor: 0.25

* Shrinkage Factor obtained from GDCT Office of Materials and Research QC/QA manual
(page 4.5.25)
“Shrink on Cut" Method: excav*(1.0-shrinkage factor): 344768.25 CY
embank - shrink excav 41343.75 CY

Swelled Borrow 55125 CY

Volume Unit Price Total
Unclass Excav 459691 CY $2.47 $1,1354358.77
Borrow Excav 55125 CY $2.898 $164,272.50

Total $1,299,709,27

ROW-3 10of 11



[ NetSavings  $29,864.17]
Fuel Price Adjustment

Asphalt Total 1985 TN Savings

Unicass Excav 468735-459691CY=9044 CY savings
Borrow Excav 57650-55125CY=2525 CY Savings

| Savings $84,690.09

T?ig ht-of-Way
Save 2' of R/W width times length {17,500" equals. SF 35,000
Value of Land: $/SF $1.35
Acquistion Cost Factor 3.47
| Savings  $163,957.50
| Total Savings _ $479,428.23]
ROW-3

2 of 11



Alternative Cost Analysis

SR11/US129 Widening/Relocation Pl #: 122060 ,A#,

Date: 6/26/2009 m
Performed By: RNA :

Checked By: RDG

Value Engineering Alternative
ROW-7815

Revise profile to reduce East Fork Little River bridge length and balance cuts and fills, STA 252+00 to 300+00

[Earthwork
16' Median, 11' Inside Lanes,Rural Shoulders
5% Grade From CAICE: Embankment; 266301 CY

Excavation: 118499 CY
*Shrinkage Factor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
{page 4.5.25)

"Shrink on Cut" Method; excav*(1.0-shrinkage factor): 89624.25 CY

embank - shrink excav 176676.75 CY

Swelled Borrow 235569 CY
Volume Unit Price
Unclass Excav 119499 cY $2.47
Borrow Excav 235569 cYy $2.98

Fuel Price Adjustment

Total
$295,162.53
$701,995.62
$436,384.43

Total $1,433,542.58
6% Grade From CAICE: Embankment: 154832 CY
Excavation: 185341 CY
*Shrinkage Factor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
{page 4.5.25)
"Shrink on Cut" Method: excav*{1.0-shrinkage factor): 1398005.75 CY
embank - shrink excav 15826.25 CY
Swelled Borrow 21102 CY
Volume Unit Price Total
Unclass Excav 185341 cY $2.47  $457,792.27
Borrow Excav 21102 cY $2.98 $62,882.97
Fuel Price Adjustment $253,721.85
Total $774,397.09
[Net Savings $659,145.49

ROW-7 & 15

10f16



Alternative Cost Analysis
SR11/US129 Widening/Relocation Pl #: 122060
Date: 6/26/2009
Performed By: RNA
Checked By: RDG

Value Engineering Alternative
ROW-12
Use retaining walls lo reduce ROWimpacts (STA 186+00 to 192+50 RT)

Earthwork
16" Median, 11" Inside Lanes, Urban Shoulders
No Wall From CAICE: Embankment: 41673 CY
Excavation: 403 CY
*Shrinkage Faclor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
{page 4.5.25)
"Shrink on Cut" Method: excav*(1.0-shrinkage factor): 302.25 CY
embank - shrink excav 41370.75 CY
Swelled Borrow 55161 CY
Volume Unit Price Total
Unclass Excav 403 cY $2.47 $995.41
Borrow Excav 55161 cY $2.08 $164,379.78
Fuel Price Adjustment $68,289.07
Total $233,664,26
With Wall From CAICE: Embankment: 39179 CY
Excavation: 230 CY
*Shrinkage Faclor: 0.25
* Shrinkage Facter obtained from GDOT Office of Materials and Research QC/QA manual
{page 4.5.25)
"Shrink on Cut" Method: excav*{1.0-shrirkage factor): 172.5 CY
embank - shrink excav 39006.5 CY
Swelled Borrow 52009 CY
Volume Unit Price Total
Unclass Excav 230 cY $2.47 $568.10
Borrow Excav 52009 cY $2.98  $154,985.82
Fuel Price Adjustment $64,202.59
Total $219,756.52
[ Savings __ $13,907.74
MSE Wall
Max Unit Coping
Wall needed from STA 185+50 to 152+50 Area (SF) Height (FT) Price Length {LF) Unit Price Total
5202 20.2 $42.83 560 $68.88 $265,217.96
| Cost $265,217.96
Property Acquisition Avoided Using Wall
Total Acquisition Cosl equals 3.47 limes Total
the total acreage value plus Property Displacement Property Acquisition
displacement cost from Conceptual Location Cost Cost {$/AC) Acreage Cost}
Stage Study Report 188+00 RT  $179,257.00 $58,806.00 0.78 §781,186.11
189+00 RT $30,000.00 $58,806.00 0.67 $240.818.07
192+00 RT $0.00  $58,806.00 0.05 $10,202.84
[ Savings _§$1,032,207.02
| Total Savings $780,896.80|

ROW-12
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Alternative Cost Analysis

SR11/US129 Widening/Relocation

Value Engineering Alternative

ROW-13

P1#: 122060
Date: 6/26/2009

Performed By: RNA

Checked By: RDG

Avoid displacement at Briarwood Road by using curb & gutter & retaining wali (Sta. 135+00 to 138+00 LT
Avold displacement at Skylark Place (Sta, 233+00 to 234450 LT)

STA 135+00 to 139+00 LT Part A

Earthwork

{page 4.5.25)

16' Median, 11" Inside Lanes, Left Rural Shoulder

From CAICE:

Embankment:
Excavation:
*Shrinkage Factor:

635 CY
5348 CY
0.25

* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual

ROW-13

"Shrink an Cut" Method: excav*(1,0-shrinkage factor): 4011 CY
embank - shrink excav -3376 CY
Waste -4501 CY
Volume Unit Price Total
Unclass Excav 5348 cY $2.47 $13,209.56
Borrow Excav cY $2.08 $0.00
Total $13,209.56
16' Median, 11' Inside Lanes,Left Urban Shoulder
From CAICE: Embankment: 1075 CY
Excavation: 1857 CY
*Shrinkage Factor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
(page 4.5.25)
"Shrink on Cut” Method: excav*(1.0-shrinkage factor): 1392,75 CY
embank - shrink excav -37.75 CY
Waste 424 CY
Volume Unit Price Total
Unclass Excav 1857 cY $2.47 $4,586.79
Borrow Excav V] cY §2.98 $0.00
Total $4,686.79
|Net Savings $8,622.77
Fuel Price Adjustment
Unclass Excav 5348-1857CY=34891 CY Savings [ Savings $4,290.50
Urban Shoulder
Unit
Quantity Unit Price Total
Curb and Gutter 400 LF $15.79 $6,316.00
Calch Basin 4 EA $2,481.45 $9,925.80
24" RCP 400 LF $43.32 $17,328.00
Rural Shoulder, Asph -260 sY $40.00  -$10,400.00
Rural Shoulder, GAB -260 sY $22,88 -$5,948.80
| Cost__ $17,221.00
Property Acquisition Avoided
Total Acquisition Cost equals Total|
3.47 times the total acreage Property Property Acquisition
value plus displacement cost Location Displacement Cost ($/AC) Acreage Cost]
135400 LT $58,806.00 0.05 $10,202.84
136+00 LT $58,808.00 0.08 $16,324.55
137+50 LT $58,806.00 0.04 $8,162.27
138+50 LT $144 500.00 $5B8,B06.00 0.01 $503,455.57
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| Savings $538,145.23]
[ Part A Total Savings  $533,837.50|
STA 233+00 to 234+50 LT PartB
Earthwork
16' Median, 11' Inside Lanes,Urban Shoulders
Mo Wall From CAICE: Embankment: 3166 CY
Excavation: 602 CY
*Shrinkage Factor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
{page 4.5.25)
"Shrink on Cut' Method: excav*(1.0-shrinkage factor): 4515 CY
embank - shrink excav 27145 CY
Swelled Borrow 3619 CY
Volume Unit Price Total
Unclass Excav 602 Ccy $2.47 $1,486,94
Borrow Excav 615 cY $2.98 $10,785.61
Total §12,272.55
With Wall From CAICE: Embankment: 2064 CY
Excavation: 483 CY
*Shrinkage Factor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
(page 4.5.25)
"Shrink on Cut" Method: excav*(1.0-shrinkage factor); 369.75 CY
embank - shrink excav 1694.25 CY
Swelled Borrow 2259 CY
Volume Unit Price Total
Unclass Excav 493 cYy $2.47 $1,217.71
Borrow Excav 2259 cY $2.98 $6,731.82
Total $7,549,53
|Net Savings $4,323.02
Fuel Price Adjustment
Unclass Excav 602-493CY=108 CY Savings
Borrow Excav 3618-2259CY=1360 CY Savings | Savings $1,805.43
MSE Wall
Wall needed from STA 232+50 Max Unit Coping
to 235+00 Area (SF) Height (FT) Price Length (LF}  Unit Price Total
2625 15.6 $42.83 250 $68.86 £120.643.75
$0.00
| Cost _ $129,643.75
Property Acquisition versus Wall Cost Total
Property Property Acquisition
Location Displacement Cost ($/AC) Acreage Cost|
Total Acqulsition Cost
equals 3.47 times the
total acreage value
plus displacement 234400LT  $100,000.00 $5B,806.00 0.34 $416,379.32
cost | Savings  $416,379.32
I Part B Total Savings  $282,864.02]
[ ROW-13 Total Savings _ $826,701.52
ROW-13 2 of 20



Alternative Cost Analysis

SR11/US129 Widening/Relocation Pl#: 122060
Date: 7/17/2009

Performed By: RNA

Checked By: RDG

Value Engineering Alternative
ROW-19
Use urban typical section between Sta. 176+00 and 265+00

Earthwork
16' Median, 11' Inside Lanes, Rural Shoulder
From CAICE: Embankment: B4735 CY
Excavalion: 186648 CY
*Shrinkage Faclor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
(page 4.5.25)
"Shrink on Cul" Method: excav*(1.0-shrinkage factor): 139986.75 CY
embank - shrink excav -55251.75 CY Waste
Volume Unit Price Total
Unclass Excav 186649 cY $2.47  $461,023.03
Borrow Excav cY $2.88 $0.00
Total $461,023.03
16' Median, 11 inside Lanes, Urban Shoulder
From CAICE: Embankment: 104773 CY
Excavation: 122187 CY
*Shrinkage Factor: 0.25
* Shrinkage Factor obtained from GDOT Office of Materials and Research QC/QA manual
(page 4.5.25)
“Shrink on Cut" Method: excav*(1.0-shrinkage faclor): 91640.25 CY
embank - shrink excav 13132.75 CY
Sweled Borrow 17510 CY
Volume Unit Price Total
Unclass Excav 122187 cY $2.47  $301,801.89
Borrow Excav 17510 oY $2.88 $52,179.80
Total $353,981.69
[Net Savings §107,041.34
Fuel Price Adjustment
Unclass Excav 186648-122187CY= 54462 CY Savings
Bomow Excav 17510 Cost [ savings  $100,744.94
Urban Shoulder
Unit
Quantity Unit Price Total
Curb and Gutter 17800 LF $15.79  $281,062.00
Catch Basin 78 EA  $2481.45 $193,553.10
24" RCP 17800 LF $43.32  $771,006.00
Rural Shoulder, Asph -12856 8Y $40.00 -$514,240.00
Rural Shoulder, GAB -12856 8Y $22.88  -$204,145.28
| Cost  $437,326.82
Wall Earthwork (excluding walls calculated in ROW-12 and ROW-13
Urban
Urban Shoulder With
Shoulder Wall Difference Fuel Price Cut
Wall Volume (CY) Volume (CY) (CY) Adjustment (CHFill(F) Unit Price Cosf]
180450 to 184+50 RT 23087 20487 -2600 -$2,706.00 c §2.47 -$0.128.00
202+50 to 205+00 LT 3610 2956 -654 -$680.00 F §2.47 -$2,295.38
222+50 to 224+50 LT 2435 131 -2304 -$2,398.00 c $2.47 -$8,088.88
225+50 1o 227+50 LT 5064 1506 -3558 -$2,703.00 F §2.47  -$12,481.26
232+50 to 235+50 RT 7013 4354 -2659 -$2,767.00 F $2.47 -$9,334.73
ROW-19 10of 19



250+00 to 252+00 RT 2740 2834 94 $98.00 F $2.47 £330.18
257+00 to 260+00 RT 8483 7887 -588 -$620.00 c $2.47 -$2,082.12
[ Cost__ $43,100.19
MSE Wall and Gravity Wall (excluding walls calculated in ROW-12 and ROW-13)
Max Unit Coping
Wall Area (SF)  Volume {CY} Height (FT) Price Length (LF)  Unit Price Total
180+50 to 184+50 RT 4975 17.8 $42.83 400 $66.86  $240,623.25
202+50 to 205+00 LT 10 286 $518.90 250 $5,188.00
222+5010 224450 LT 1160 88 $42.00 200 $68.86 $62,492.00
225+50 lo 227+50 LT BOS5 8.2 $42.00 200 $68.86 $47,582.00
232+50 10 235+50 RT 1100 71 $42.00 250 $68.86 $63,415.00
250+00 to 252+00 RT 20 58 $518.90 200 $10,378.00
257+00 to 260+00 RT 2910 15.3 $42.83 300 $68.86  $145,293.30|
Cost  $574,972.55
Propearty Acquisition Avoided with Walls
Tolal Acquisition Cost equals 3.47 Potential Total
times the total acreage value plus Displacement Number of Displacement Property Acquisition|
displacement cost Location Displacements Cost Cost ($/AC) Acreage Cost
182+00 RT 1 $200,000.00 $58,806.00 038  $771,541.58
184+00 RT 1  $140,000.00 $58,806.00 0.25 $535,814.21
203+00 LT 4 N/A*  $58,806.00 0.05
223+00 LT 1 $115,000.00 $58,806.00 0.30  $460,267.05
227+00 LT 1 $110,000.00 $58,806.00 0.37  $457,201.02
234+00 LT 1 $100,000.00 $58,806.00 0.34  $416,378.32
251+00 RT 1 $150,000.00 $58,806.00 0.27 §575585.34
257400 RT 2 N/A*  §58,806.00
*Value of Business not available Savings $3,217,798.53

ROW-19

[ Total Net Savings

$2,370,166.25)
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Alternative Cost Analysis I-"
SR11/US129 Widening/Relocation Pl #: 122060 1 8™\ ]

Date: 6/25/2009 v \ 4
Performed By: RNA u

Checked By: RDG S e

Value Engineering Alternative
M-1
Use grassed median in lieu of concrete median in the 20-ft wide median area.

8860 feet long (median openings excluded), 16-ft Median {from STA 110+00 to 162+00, 171+00 to 272+00, 278+00 to 300+00)

Area Unit Price Total
16-ft Concrete Median 15751 SY $32.81 £518,365.41
Mowing Frequency
Maintaince of grass median Length Unit Price {EASYT) Total
1.7 MI $223.00 2 $758.20 Per Year
Inflation @ 3% per year Total Cost over 20 years $20,373.12
[ Net difference $497,992.29)|
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Alternative Cost Analysis

SR11/US129 Widening/Relocation Pl #: 122060

Date: 6/25/2009 \ N 4
Performed By: RNA
Checked By: RDG
Value Engineering Alternative
M-2
Use 18" gutter pan in lieu of 24" gutter along urban section STA 176+00 to 265+00
24" Gutter Pan
Max gutter spread 8 FT
Distance to reach gutter capacity (at average 1.6% grade) 722 LF
Number of structures required 26 EA
Price per Catch Basin, GP 1 $2,430.00 EA
Total $63,180.00
Curb and Gutter, 8x30" Type 2 $14.96 $/LF
Curb and Gutter, 8x30" Type 7 $13.12 $/LF
Length 17,800 LF
Total $499,824.00
[ Total Cost  $563,004.00]
18" Gutter Pan
Max gutter spread 7.5 FT
Distance to reach gutter capacity (at average 1.6% grade) 543 LF
Number of structures required 34 EA
Price per Catch Basin, GP 1 $2,430.00 EA
Total $82,620.00
Curb and Gutter, 8x24" Type 2 $11.96 $/LF
Curb and Gutter, 8x24" Type 7 $9.57 $ILF
Length 17,800 LF
Total  $383,234.00
GAB saved 0.5FT
Length 35,600 LF
Area -1,978 8Y
Price, 12" $22.88 $/SY
Fuel Price Adjustment $4,896.00
Total  -$50,147.56
[ Total Cost $415,706.44|
{ Total Net Savings _ $147,297.56]

M-2
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VALUE ENGINEERING ALTERNATIVE B-2

Rick Gurney

From: Chaudhry, Tahir [ChaudhryT@pbworld.com]
Sent: Friday, June 12, 2009 3:21 PM

To: Rick Gurney

Subject: FW: FRP Strengthening - general limitations
Rick,

In response to strengthening limitations for existing concrete members using fiber wraps please see the email below.
Thank you

Tahir Chaudhry
PB - Atlanta

From: Shaun Loeding PE [mailto:shaun@fibrwrapconstruction.com]
Sent: Friday, June 12, 2009 3:13 PM

To: Chaudhry, Tahir

Subject: FRP Strengthening - general limitations

Tahir -

My name is Shaun Loeding - I am structural engineer working for Fibrwrap Construction SE, LLC out of
Atlanta. Fibrwrap Construction is a pioneer and industry leader in the design and installation of fiber-reinforced
polymer (FRP) strengthening systems as applied to existing structural elements. We have just celebrated our 20
year anniversary in this specialized industry.

In regards to strengthening existing concrete members, there are some engineering issues concerning "how
much" capacity may be added to a member (note: capacity and stren gthening pertain to concepts involving
shear and flexure). In general, FRP may designed and installed to realistically add up to 50% increased capacity
to a member. This is a general guideline but it is based on the following concrete engineering limitations and
concepts:

1. Deflection. If there is load added to a structure that requires a 50% capacity upgrade to a structural member,
deflection must be checked and scrutinized for that particular member. With this load increase, the concrete
section will be “cracked" and thus have a very low stiffness compared to the initial uncracked section. Code
restrictions on the elements must be checked in regards to deflection and the uncracked section. Also, FRP
reinforcement will not add any sufficient stiffness to the cracked or uncracked member, re gardless of the
element dimensions, stiffness, etc. FRP reinforcement is a thin, low-profile reinforcement in nature and it hasa
very low inherent stiffness quality when added to concrete members.

2. Over-reinforcing. Every concrete member has a limitation regarding tensile reinforcement. Adding tensile
reinforcement (in the form of conventional steel rebar or FRP) does not necessarily add capacity at a consistent
rate in regards to flexure. Eventually, the concrete compressive strength governs the capacity. If there is an
abundant amount of tensile reinforcement in a member, the member failure mode will be governed by the
concrete compressive strain and thus the strains in the tensile reinforcement will be limited. This will thus limit
the amount of tensile strength activated in the member and limit the overall capacity. This is a common concept
when attempting to increase the flexural capacity of a member by more than 50% by simply adding tensile
reinforcement.

B-2 10f2



VALUE ENGINEERING ALTERNATIVE B-2

3. Ductility. With large loads, it is vital to have the proper ductility designed in a member. Although concrete
members are ductile by design, sufficient high ductility is required when considering higher loading conditions.
FRP materials are not ductile by nature (FRP materials are linear-elastic) and will not add sufficient ductility to
concrete flexural members.

Please review the items above and contact me with any questions.

Sincerely,

Shaun Loeding, PE

Fibrwrap Construction SE, LLC
PO Box 8656

Atlanta, GA 31106-0656
Phone: 404-371-4033

Fax: 404-371-4032

Cell: 612-382-8860
www.fibrwrapconstruction.com

NOTICE: This communication and any attachments ("this message") may contain confidential
information for

the sole use of the intended recipient(s). Any unauthorized use, disclosure, viewing,
copying, alteration,

dissemination or distribution of, or reliance on this message is strictly prohibited. If
you have received this

message in error, or you are not an authorized recipient, please notify the sender
immediately by replying

to this message, delete this message and all copies from your e-mall system and destroy
any printed copies.
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Alternative Cost Analysis
SR11/US129 Widening/Relocation

Value Engineering Alternative

B-5&6

Reduce outside shoulder on both bridges from 10’ to &'
Reduce Median Width from 20' to &'

Pl #: 122060
Date: 6/25/2009
Performed By: RNA
Checked By: RDG

=d

Jus

A

Chattahoochee River Bridge
10' Shoulders, 12' Lanes, 20' Median

Length 840 FT
Width 91.25 FT
Cost per SF $210.00

Total $16,096,500.00

8' Shoulders, 11' Inside Lanes, 6' Median
Length 840 FT
Width 71.25 FT
Cost per SF $210.00
Total $12,568,500.00

| Savings  $3,528,000.00]

East Fork Little River Bridge

2 Parallel Bridges, 4' Inside Shoulders, 10' Outside Shoulders,

12' Lanes
Bridge 1 Length 603 FT
Width 4125 FT
Cost per SF $210.00
Total $5,223,487.50
Bridge 2 Length 670 FT
Width 41.25 FT
Cost per SF $210.00
Total $5,803,875.00

Total Two Bridges $11,027,362.50

1 Bridge, 8' Shoulders, 11' Inside Lanes, 8' Median
Length 645 FT
Width 7125 FT
Cost per SF $210.00
Total $9,650,812.50
| Savings  $1,376,550.00]

[ Total Savings _ $4,904,550.00]

B-5&6

10of 1



4p HER LOASIOCE BRI £ DU

CSAD VI AT I545 IHE J0 (0 e0) ONF 'S0 Z00 R0 TZ0) SNOILIISENS 0L OFIIWNT

LIIrod 40 HIS9NTFT SSOHD ATTVDIA00T5 51 HIVOIE 40 NOPINTLIVY JHL  CAVM ANY 01 NOIIVIN0JSNYHL 40 INIMiEvII0 BT
- SNOTLATIXNT A0 HIONIFT L3N FHL ONIE 1ow 00 ONY COJILNVENAD LOW Ju¥ CLTND KOLIYREDINT SY NROHS FUY IS JHL

= — 1J3rodd 40 HiIN3IT L3N HIATMGH  CSWOILIONGD YOIV F0 FALIYIION] 38 0L O3A3073F UV ONV SNOTLVAIISIAND 0T 4
i — S30INE 40 HiONIT L3N WO TISVE FHY CHINNYR HINIO ANV N M0 CSILON WO SSNIMYED A5 HENIIHM CAS3u3wWi 03LvI00W)
AVMIVOY S0 HIINIT 13N AVAMUNY #) WD SNYId ISIHI ND NRGHS NOTIVAEOSNG HINL0 T HitR HFHLIFI0L WIFD ML

o | RN CERT] 1TvH G ALNNGD
S =—— IR | 10310dd 40 HIONTT | coce L liZ 0 3
SNOIS1ATH SRESRATITER 1334 M TV W

-~ - 03i37am03 swvld
SIS INT ATIHD ’ EL viS

il ._ I||\_ SIIVNIQH00D AINIOL-TINW

RRET 4D
FOAYN ) FIYT TYIIINIA NYIIHINY

NOFSAT

FAE TV AOHSSY
HOS4 FITNIANOITE

NG 5T

TAE IYVdIHS

FUVLS,

AMDLH .

AV N Of OINFAD IS TIFHS ONY  WIDNOID A3 INTNIVYSAT AVRNRIN ITVQS
P SWRE AORUTHS LXTINOT L NIEH . LEIRLEVIRT . MO . NIRRT
e INFLEVSAT AVMNIIH FUVLS FI0N0FD . INAIEVIID AVRAIIH
e WIOHOFT AD INIMIEVAID AVMDIH VLS . Qi UNTEOIOT SIME HiGa
MOLIIINNDT N JFC0 FF 04 MO TTET SHAVENLIONS ¥ CESNIMYsT iy amiiod
EINILI M FHIS T SATTIING HICHM CINIMII00 SIKE NS STINFEILTY TTY

WAV LAOATNVY S AT INTHLSYSHT oL

© Aox

AW ONOFETI/TT 95621 50

990221 +90221 ‘090221 SON 1 d
1l e FIN0Y FLVIS
621 e JUIN0Y TVHYIGTS

ALNNOD TIVH

(0G50)90-2000-00459 “(6+0)90-2000-00458 *(8+0)90-2000-0041S
133ro4d alv Ivy3gs4

AVMHO TH OGNV IINFT10/1 1 H5/681 S
H40 NOIALVO0 7144 ONV ININITIM

NOLLV LIOdSNV

E'eiq&..en?:..
PR [ Fevas

g3S0d40Yd 40  F11408d ANV NY1d
VIODdOdD 40 H.LV.LS

HiVOW JHL OW¥ “INOI ISR PESTCRET
O¥N} PRES 40 MILSIS II¥NI0H00D
¥IOH0ID TIVINGTIHOH IHL OWisn
OTw¥ Tl WIFF EWH [IF"06S SIHL

SLING HSITONI NI OINDISFT
dAWIXT  TNOTLIYNDI ST LIFF0NS

CEOCON CUSIO CONGD NI XoOo!
S0 ONV ALNDOD TIVH
NIoEOOT 51 133r0dd STHL

IV INIINY TV IINIHd NYEER
TEEYID TVNOFLINNS

23UV TV ADHISY
N2IS3F 7 NOIIVI0T

HdN 56 'S¢ N9ISIO IS

g % SYINHL WH 2

9 SYINL X

705°1510 TYNOI1IFHI0

(2502) S99E ¢ A'H'Q J14vHL
(2502) 0088E °°L°GY 3I44v4L
(2102) 005€2 7 °L°QY 31JW4L
YIVO N9ISTA |

HILINS NOILVYIO0T

s

4Ll 40 LNIW.LYVdAd




60T 0F 20

e 190 AH paainboay 0 IpUd -SUOIEUWIApUD ) T IpaseEa|ay
HOW uemisinbay SUOLEIOY ) :Burpuag - suondQ 0 IMALAdY J2pup)
z LD saIIa 10a :Aq paainboy ipajig puoc)) T WSAS ALOH Ul 0] eI 1 LD PAMIER] CjRad
SNV UL TOULNODSOLOHADAKIAY DS/ONTDIN=D(DONINTAIMIGVHIW/ LSDHY HINA
RO/C1/80 SNV Td NOISSIWENS ANT THEN 1D TILINS ad0 A
+SIIIHDS ST UdAd NAHM MATATY 04 SNY'Id ANAS W ouges L
ON iprOIpEY
by asueapy TROY
et g . 5 80-6 941£0-1 STOTI90-€ PHISO-T1 £#186-61-T=LINTHIL6-£T-01=.Dud/ 1 Hulmmesdosg
60/TT/1 "NDISTA WITTHd 195 Pansst JIN -NOISHC 011 TIVH ® ATTASINIVO
ez oL S S T OL LNIS ¥ILITT NOISSIDSTHI00-61-6 TILA O A7 TTTASANIVOIL6-T1 TILA NDS TIVH VAT
M 5 87~
. o s : T2[1o] 60T G HPRUOSUOION [PAUYION VA 513
TAH 34 0L 60-F0 NO - NVLINSNOD ¥3d ATIIINT $H1vd AFHDS 5 )
i Wik foasine QeI WA F1Rrd 105 pansst JIN (ATANELLIA00M ¥ DT WSIHS rudhsaq
SE . ANIINOTY IDATHE adpuy
SHUIWII0.) 111 o /T s 16X 0g) 210539 (64 )(8F) PPN "TO/YE FOOTTIA 000Z-T-6 LSOF0AL ¥ HI0AL QAN ‘aad
0 (S30) sasuodsay Yd44 wwgng £10T/11/9 C10T/6T/S
0 uouaadsu] Y dd C10T/S /S CI0TFLIS
0 uoneiedalg sueld afpug [puif LT 110Z/9/6
0 udisa(] jeulq £10T/HE 110T/LIT
0 uoneRNsaAu] uonepuno4 sipug 010T/E1/L 600Z/t1/8
0 Aaning |log 010T/LTT 600T/P1/8
0 AV R LI 110T5/01 LLOT/TT6
. ’ 0 uomsInbay md £10T/0TE LOTILTO
oozt 000 s 0 proddy @1 | 10z8TL | 109U
00Z1 000 11N 800T/TI/6  MEQ 00'000°FEYLE 1891500 18D 0 [eaoaddy [purg sueld A 10TFT9 0TS
00z 000 MOy J00T/TL/6  BA 0D'ODDSED Jury 153 1500 ANpn[) 0 uonesedalg sueld pm/H 110TETS LI0T/S 1T
74 000 MOd ROOTTLE 2B 00°00L 9FY quy 159 1500 MO 0 uonpadsu] Yd4d 010TwT1 0L0T/ET]
. . . g 0 WIWUEIGQ) HUL] FOY 110THT 010T/Es
HEE 0o ad 20e LGE : i 51 150 ;
SORENG L AEeE WV A R0 MO | gy s00z/1e/E | 86614TY syue sdeioig punosfiopur)
Lt 350D Rinnov DI LOFPLI98' Wy 15315004d | gg RO0TILIG udisaqy afpug Aeunmiald | 600T/0T/8
—— l LODT/6/S suejd Ligupuaig 0LOTAIT
SINNOWY dILS LOOT/6/9 LOOTIFLIS QASFLMING PRI
LO0T/69 LODTILT/S Furddepy
(VdaD “ISNOA/VT) dsay wwo)play may qud OI0T/ET6 0LOTOE/L
9007/91/8 leacaddy [piuawooiiauy GO0T/FT/6
LOOT/GT/1 1 LOOTIETITL PIPH 9snoH uad() uoneuuojuy 31gng
A du Fus onge ZICT
N e . g e | Socan P— oyl B
. = ) of g - - [ - o heli oy
z_m_.,_um—”ﬁ oan“_ %.xww.qu 1 k. |_ mﬂWch: n 1661/1T/01 166171701 aapdwoy) [raoaddy jdasuo)) Juawadevepy
Gaelie : 8.8 ,3 s . bobe i AL 166197/t 1661/9T/€ [eaoaddy 1da3u07) UOTIIISUOI 41209y
- 180T4d ccmu %.oov,so,a i ol MOd gk T o HISAHE MG
T661/5T/E  QIZIMOHLNY AL LOFPL198'S 7661 66l ad P Burmapy U
pny 8( snEels punyg 350 pasodoag paacaddy  Quanoy I % 1661/P1/01 wawdopaag] waauoy
SANNd AIWAIYYD0Nd HSINIA LHVIS HSINIA TUVLS
% TVALIV TVLLDV SYSVL AFHOS dFHOS
1 FO¥d aNo8 ‘2up 'poop B 0y TIWHILA NDISTd
1§11 40} "A0Id — S UOSNOJS
'44NS 390149 UOHEN|IGRYSH/UDONIISUODD :3dAl 50dd : - I
ey Iqeyay/uoiony =] i 5 (LOQD yum peuUOD) Tueynsuo) Aeyuwn] INV.LINSNOD
-990TT 2 :1d3DN s
, oocm& 0 3¥02S Sa3aN (0z aaw)yy aav . Aionaq UeIBosd AD440
“FO0TEL CHLIA 137 3 JUNSVYIN Buiuapipy MHOM IdAL HaS SpEmu] qHOY
181 1045 321971 OHM N aMia 5102 P HA1300W 28915 “‘BlEMADY DI rodd
eloZ/vL/ol  31va 1371 a3H2S » 6 11510 "ONOD 0Z0-HD #dlL (8%0)90-2000-00dLS SON.FOd
1 11810 Loa a[[tASIUIED) :0dW ov'c TN HLONE']
LLOZ/SL/E0 : 31VA MOY LWOW LIS
. 4 . . l1:H i i
£LOZ/SL/0L 1 31va 137 LASW M ANOJON 40 S OL ¥ ANOLSTWIT WA AMH UNVTIATTI/GTL SIVIL HS -090ZZ1 =i rodd

-9902Z1-¥90221-090221 Id HO4 1¥0d3¥ SNLYLS NOILONYLSNODIAd



GINIE 08 L0

LD saaaa

Med HaD Wl
MDIN vonsinbay

WN :Aq paninboy

:patinbay

SUOEIO[IY

‘paLg puo’y

n—.—ENL *:-—_-NEEQ—HE_-U
Suipuag - suondo
TWASAE ANOY UL PME] [EI0 L

LINIAWIDIVTTE 30a1dg

£0/1 1720 SNV Td NOISSIWGNS 1S1 d93N

$IITHOS SI Uddd NTHM MIIATYE JO4 SNV Id (NHS
ON ‘peoajisy

ipaseajay
IMIAIY JIpup)
L1 1PME TRl
W

A
o ayeap

90-¢ THISO-11 14 Bunuugadorg
d . LOAr0¥d AVMAVOR090TT1 YIANN SI MOA Bunuuelg
"60/ZT/1 NOISAA T9Yd 105 pansst JIN ‘NDISIA : 5011 TTYH B TTUASINIVE
ook —— OL LNTS ¥ALLAT NOISSIISAH/00-61-6 TLN 0 434 ITTASINIVOI6-T1 TLMA NOS TIVH W1
- " <§m.ﬁr% ?._mwmgmqwm_mmowﬂ_ .w_c.q_ﬂ..m (80-#~T 1 HOSSIU| M WPAYISUOION|PAdWION W] 513
HOFINCRES SV LICNA B I SRR W LO/6T/11 - PANPYs HOM (ATNNANLAOOM ¥ DTN VSIHS udsaq
DIA-TNSNOD CO/EL/IL 918 @idpug
SHRUIG Y SIS e/ (1D(se)(15)0s) 210329 (6F)(81) PRAN. "000T-T-6 LSOVOAL UHHN S6/01/5 090TT 1M aad
0 ($30) sasuodsay Hd 44 nmugng 10119 £10TBTIS
0 uonoadsu] W44 10T/ 1S £10T/P1/S
0 uonemdaid sued 23pug [eutd | Z10TVTTI 1102/9/6
0 uFsa( [euld £10T/Y/E 1L0T/LIT
0 uoneusaau] uonepuno { sdpug OL0TIELIL 600T/P1/8
0 fanng 1og 010T/LT/Y 600TIT /R
0 A g 110T/5/01 Loz/eeie
0 smbay Y EL0T0TE 1LOT/LE
0 [eaouddy (1 LTS8 1102/9T/1
0 leavaddy jeury sueld smd 1107/PT/9 LL0T/PTS
0 uoneredard suejd mod 110T/eTs LIRS 1/E
0011 000 180 0 uonaadsu] ¥d4d 010Z/9/Z1 otoz/erzt
0D 2 R T R—— qwysgson sy | ° UETH BTG RIME R T H0Uw 0LoT/Ess
S voz/clie - t3c : 05 SO0TILTIE syue ] 23e1015 punosiiapup) GO0TILLTI
pund 150D Aoy rea Wy e ad | gg 800T/L/6 udisaq] ofipug euunpid | 600207/
e et L LODT/6/S sugjg Aeunmasg 010Z/F/1L
SINAOWY JLLS ool LO0T/6/9 LOOTIPLS JaSAAINMS PRI
001 LO0T/6/9 LOOT/TIS Suddeyy
0 (WdHD ISNOA/VA) dsay wuwo)pay 1way qnd 0L0TET6 010T/0%/L
Bl Y0029 1/8 [esoaddy [ppudswuodauy 600T/VT/6
ool LODT/BTIL LODT/BT/ PIRH] @sno] uad(y uoneuuoju] stqnyg
58 LO0T/S/ Apmg Fuudautiug anfes BOOT/STIR
00l 800T/T1/6 800¢/1/8 1daauoyy parosddy appiiea-ay 10 asiaay
001 1661/17/01 1661/F1/01 aapdwo))y eacaddy ydasuo)) Juswadeuely
. s . o0l 1661/9T/% 166 1/9T/E |eacuddy ydeauoy uonannsuosal] anmaay
ISOTUd 0DIT  SHET66HL9] a1 Bl 180 B CETE it g G S T
W61/1E/E  UIZI¥OHLNY 010 00 1LO'RSE 661 o6l d i e R Bk Sunpaapy im0y
yny aeq smEyg  punyg 1507) pasodoag pasoaddy  Ananay 0oL LOOTI6IT 1661/81/01 wawdopasg] 1daauo;)
SONNA A3WNVED0Ed HSINIA LAVIS HSINIA L¥VLS
% TVALIV TVLIV SYSWL AFHIS dFHIS
SFREd aNOR “ou) ‘pooa g ey TWALE NOISAA
N 'S11 40§ "ACId s : MOSNOdS
1675 :44NS 3908 ‘3dAL D0¥d LN :
uawadeday . {1009 Uum 19enuon) JUBYNSUSD) Ay ] INV.LTOSNOD
9907z 50 3HODS SA3I3IN 390148 ‘1d30NOD Kidihfiag MisiBeig L ADIAAO
~090zT1 IHLIM 137 3 ‘UNSVIN sabpug  ‘MHOM IdAL _ HgS  IEBINI AHOV
111009 2S137 OHM N iavig 5102 i YA 300N analg ‘sjemapy MOW TOHd
gLoz/pL/0L  :3LVA 137 aIHOS 6 :1510 "ONOD 620-HO #dIL (6%0)90-2000-00488 ol
| :1s1d Loa a[pasaurery :0dW org W HLIONAT
LLOZ/SL/ED : 3LVA MOY LWOW ¢ LINNOD
: 1EH g 5
€L0zZ/5L/0L - 3Lva 137 LWOW HIALY FTHIOOHY.LLVHD @ 11 US -790ZZL 1l rodd

-9902Z1-¥902Z1"-09022Z}:1d ¥O4 1H¥0d3Y SNLVLS NOILONYLISNODI¥d



OO0 DE 2

e M3 AWH ipaambay Ipuad SUBEUWAPUD ) :paseapry
HOW uonsinbay SUOTIEIORY Bwmpuay - suondo IMIADY Japu))
LI SaTId WN g pamboy 1pafLg puo) w)sAS AMOY Ul PR [TOL 11D PaEd "Pad
INAWHIVTATE Dad WA
£0/1 /20 SNV 1d NOISSIWANS LST Q4N Anmnn
SIATHDS ST ¥dAd NTHM MITIATYE MO SNV Td ONAS :dQ dupeLL
ON proapiey
i i 090- SIRE Bunuwesiorg
60/TT/ T NDISAA TAYd 10) pansst JIN NDISIA .m%wm_m_m?__: =
; - TTTASANIVO OL INIS YILLAT NOISSIDSTHI00-61-6 1L 434 ITUASINIVOI16-71 TLA NOS TIVH VAT
i el (80-4-T1 oSSy YPAYISUOION PAdWIONIVA 51
: AHOS LNV.LTINS 94 Q9yA.LNG STL AHOS 86-87-5 A'THH 39 01 Wid s
M SARCIEROS AR RO NELURHDN 28 13804 LO/6T/11 - PANPaYRSs HOLd (ATANANLIAOOM % MDA VSIHS udisaq
DLAINSNOD CO/TL/1L 918 23puy
SjuRmmoy aLnsiq el 1/ Lross X 1s)og) 21012q (61 )8F) PAaN "000T-T-6 LSIPOAL OFAN "S6/01/S 090TTHM aad
0 (540} sasuodsay Y44 muwgng SI0E/11/9 C1LOTI6T/S
0 vonaadsuy M4 £10TS 1S EI0TFL/S
0 uoneredaig sueld sdpug [eul] TIoT/vel 110T/9/6
0 udisaq [euty €10THIE TI0ULIT
0 uoneinsaau] uonepunod aipug 010TE /L 600T/V1/8
0 faang plog 0L0TILTY 6007/ 1/8
0 AH WS 110T/5/01 LLOE/ETI6
0 uomsnbay Mg £10T0T/E L10T/LT/O
0 [eacuddy 9 1 110T/8T/1 110291
0 [eaoaddy [puny sueld sl 10TFT9 Lourys
0 vonemdalg suRld M 10T/ETS LLOES 1T
ek 0070 180 0 uonoadsu] Yddd 010T/T1 010T/E/Tl
0 WRWIRIQ HUUA] 0 110T/R/T 0L0T/ElS
IC ad 31 000'9¢E" Uy 155 150;
jle] B00TTLG d  00'000'9LEL WS 1500 15D 05 SO0TILTIE syue] adeion punosiiapun 600T/L1/T1
pund 1s0) Aanoy 2ed Wy 1571503dd | gg R00Z/L/6 udisaq s8pug Areunaand | 6002/07/8
R L LOOT/6/S supl] Argurunaig 010T/H/11
SINAOWYHELLS 00t LOOTI6/9 LODTIPL/S AassLeAmg platd
00l LOOT/6/9 LOOT/1TIS durddejy
0 (VdAD ISNO:A/WA) dsoy wuwio)plaH TesH qngd 010T/ET6 010T/0E/L
6l 9007/91/8 eanaddy [ejudmuoaiauy 600T/FT6
001 LODT/6TILL LOOT/6T/1 1 PioH asnoH uad() uoueuLIORU] A[GNd
S8 LOOTIS/ Apmg Fuusaudug anjep 600T/ST/8
00l 800T/T1/6 8007/1/8 1daouoy) pasouddy eprea-ay 10 dsIAY
001 166 1/17/01 166 1/F1/01 ajajdwoy) [eactddy jdaduo)) juswafeuepy
) e s i 3 001 166 1/9T/€ 1661/97/¢ [eacuddy 1daduoy) UONINISUOIAIG MDY
- LSOFdd 0017 66'0L5°6¥6 1 'l o1 182 o L4 LE LI s e I R
To61/18E  QIZIMOHLNY 01D £5°Sky 1T zool 7661 ad i Bl ORI Bineop 150005
yiny aeq smelg  puny 1500 pasodosg paaoaddy  Gianoy 004 LOOT/6/T 1661/71/01 wawdoppaagy dasuo)
SAdNNd AJWNYE90sd :.wc_.{..__q;._ .hm- VIS HSINIA AYVIN
TYALIV TVALIY SYSVL daHIS dAHIS
"roHd aNog ‘oU| 'pOOp, B oy TIWMILA NDISHO
N :§1] 10} "A01d e : HOSNOIS
6LTe  44NS 390l4g uawaoe|ds JdAL 90¥d ) INO:
’ il . (LOAD uim pesuon) jueynsuo) Aeyuny  INVLTISNOD
-r907z1 60 :3¥02% SO3IAN 390149 *Ld3INOD —— : 401440
~090ZE1 HLIM 131 3 '34NSVaN sebpug  “HYOM 3dAL . Hss ~ IEMMIAHOY
121 1009 225137 OHM N i3xig 5102 * YA T3AON onRlS "Blemapy SO
£10z/b1L/0L :31va 131 A3HOS 6 11810 "ONOD 0€0-HO #diL (050)90-2000-00448 O
I 11810 100 aiasaure) :0dW g PHAIRADNE
LLOZ/SLIED * 3LVA MOY LWDW : ALNNOD
lleH :
£102/5L/0L  : 3LVA L3 LNOW HAA ATLLIT MH0d 1SVA @ 11 98 -9902Z1 1U1royd

-9902Z1-¥902Z1-090ZZL:1d ¥Od L¥0d3d SNLYLS NOILONYLSNOD3Hd



