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Report of Feasibility Study

Shelby Farms Project
Memphis, Shelby County, Tennessee

1. Background

Based on information provided by Palmer Engineering Company, Inc. (Palmer) it is
understood that planning and design activities for a proposed north-south roadway project
located in Memphis, Shelby County, Tennessee, which will connect Walnut Grove Road to
Macon Road, have been initiated. The proposed roadway, known locally as “Kirby Parkway”,
will extend through portions of Shelby Farms Park and will be designed as a high volume,
limited access facility. While the base roadway alignment is assumed not to extend into the
footprint of the Shelby County (Walnut Grove Road) Landfill, alternative alignments under
consideration, specifically ramps associated with the interchange, are located within portions
of the facility.

The Shelby County Landfill is a closed facility owned by the County and located at 6791
Walnut Grove Road as shown on Figure 1. The current landfill facility footprint is assumed fo
be 130 acres with maximum constructed embankment outslopes of 5(H):1(V) to an
approximate peak elevation of 288 feet. Based on available records, it is undersiood that the
site served as an open dump untit June 1972, at which time it was converted to a sanitary
landfill facility. Permitted disposal was reportedly limited to domestic and municipal wastes;
hazardous wastes were prohibited. in September 1981, the County received permission
from the Tennessee Department of Health and Environment — Division of Solid Waste
Management for expansion south of Walnut Grove Road to support continued waste disposal
operations. As part of further planned expansion north of Walnut Grove Road, several
explorations conducted in 1986 revealed that the confining layer which typically separates
the shallow alluvial aquifer from the deeper Memphis Sands aquifer was primarily absent. it
is noted that the Memphis Sands aquifer is a principal source of drinking water for the city
and several adjacent communities.

Because of the above environmental considerations, the northern expansion was denied by
the Division. Subsequent studies revealed possible leachate impacts to the Memphis Sands
aguifer, thereby resulting in a Commisioner's order in 1988 fo complete final cover
construction across the facility, waste disposal operations ceased in October 1988.
Associated closure and post-closure activities included construction of the final cover and
surface drainage systems along with installation of the gas collection system. The facility is
currently in fong-term {minimum 30 years) post-closure monitoring status.

2. Objective

The project objective is to perform a study to assess the feasibility of constructing roadway
elements within the limits of the current landfill facility footprint in association with the
proposed transportation project. To accomplish this objective the following work tasks were
performed.

KARDOBprof\ 714117 1468059-LX200805641 71468069-LX2008056R02-Narrative.dou ’E



171468089 \FEASIDILITY STUDY\BDBILOUKMAP.DWS

Figure No. 1
Feasibility Study - Shelby Farms Project
Memphis, Shelby County, Tennessee
Portions of USGS 7 1/2-minute Topographic Maps (Northeast Memphis, Southeast
Memphis, Germantown and Ellendale Quadrangles) Showing Approximate Site L.ocation



° Task 1 - Project Development;
e Task 2 — Site Visit and TDEC File Review; and
» Task 3 ~ Feasibility Study.

it should be understood that the feasibility study is preliminary {(or conceptual) in nature and
was based on several key assumptions prepared from available data/information and our
experience with similar projects. If these assumptions are redefined in future phases of the
project, the study should be developed further to evaluate their impact on the conclusions
and recommendations developed below.

3.  Scope of Work

The work presented herein was performed in accordance with our proposal dated March 28,
2008 along with additional directives received from Palmer during the course of the study.

Task 1 — Project Development

Initial work commenced with a kick-off meeting conducted between Palmer and Stantec
Consulling Services Inc. (Stantec) on April 10, 2008 to review the project background and
objective. During the course of the study, Palmer provided selected data/information for use
in project development. These data/information included the following:

e« A copy of the report entitled Review of Potential Environmental [ssues,
Proposed Kirby Parkway, Walnut Grove Road to Macon Road, Memphis, Shelby
County, Tennessee, September 2007 (Palmer Engineering Company, Inc.);

= A copy of the Shelby Farms Parkway Advisory Team Recommendations (dated
February 2006);

»« A copy of an U. S. Environmenial Protection Agency hazardous waste
assessment (dated December 27, 1983),

» A copy of an Tennessee Department of Health and Environment — Division of
Solid Waste hazardous waste assessment (dated May 15, 1882); and

o Project base mapping showing three concepiual roadway alignments and as-
buiit {or closed) landfilf conditions.

As part of this task, Stantec further developed the received base mapping to consider various
topographic and environmental elements available from the published on-line Geographic
Information System (GIS) database. These elements included U. S. Geological Survey
(USGS) topographic mapping (survey date 1965) along with the locations of streams,
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floodplains and potential wetlands.  Available published geologic and hydrogeoclogic
data/information was also reviewed to develop a cursory understanding of the regional
setfing.

Task 2 — Site Visit and TDEC File Review

Concurrent with project development, Stantec performed a site visit on Aprii 24 and 25, 2008
to observe existing conditions and to become more familiar with the overall project setting.
Site observations were primarily limited fo the general appearance of the closed landfill
facility and adjacent lands located north of Walnut Grove Road along with constructed waste
embankment outslopes and installed surface features (i.e. fencing, drainage systems, gas
extraction wells, etc.) located within the conceptual transportation project fimits. Results of
these observations were used in combination with available data/information to develop the
base digital terrain mode! defined below. Selected photographs taken during this visit are
provided as Appendix A.

Stantec performed a cursory review of available Tennessee Department of Environment and
Consearvation (TDEC) — Division of Solid Waste Management project files maintained for the
landfill facility on April 24 and 25, 2008 at the Memphis, Tennessee field office. These files
were primarily limited to various correspondence relative to selected operations along with
closure and post-closure activities performed over the previous 30 years. Interviews were
also conducted across several dates with TDEC personnel (Philip Davis and Herb Nicholson
with the Memphis office as well as Glen Pugh and Abe Almassi with the Nashville office) to
review the conceptual project approach and establish the possible regulatory path forward.
Results of these activities were primarily used to develop landfill facility background and
provide some basis for the primary mitigation approach considered herein.

Stantec also conducted an interview with Shelby County personnel (Ted Fox and Wain
Gaskins) on April 25, 2008 to further refine the conceptual project approach to meet the
objective outlined above. Discussions relative fo the availability of certain landfill facility
documents (i.e. survey drawings or other documents that define the waste limits) were also
held.

Task 3 — Feasibility Study

Based on mapping received from Palmer, it is understood that three conceptual roadway
alignments are under consideration. These include a base alignment wherein no
construction elements are assumed fo be located within the current facility footprint along
with two alternative alignments (referenced herein as Options 1 and 2) that encroach upon
the facility to varying degrees. Graphical representations of these alignments were prepared
by Palmer and are included as Appendix B.

The feasibility study was performed as an initial assessment of potential roadway
construction associated with the alternative alignments. Three fundamental approaches
were considered for this assessment and include:

» construction of roadway foundation elements bearing directly across waste
materials (with or without conventional subgrade improvementsy),

» construction of roadway foundation elements that penetrate waste materiais (i.e.
deep foundation elementis); and

s removail of waste materials and replacement with suitable engineered fill.

KAZ00Bpro 744Y1 714680634 X200808611 714600681 X2000056R02-Narralive doc 4



Experience shows that construction across domestic and municipal wasie embankments
typically result in unpredictable amounts of non-uniform setflement. This is largely atfributed
to the various composition and biodegradable nature of the materials along with varying
degrees of compaction. Because the transportation project objectives are anticipated to
include stable foundation conditions characterized by predictable (or manageable) settlement
over the design life, it is judged that construction of roadway foundation elements bearing
directly across waste materials is not feasible. 1t is further judged that conventional subgrade
improvements (e.g. additional compactive efforts, construction of a "bridging” soil or rock
layer or installation of a geosynthetic equivalent, etc.) will not effectively mitigate the primary
causes of these damaging settlements.

An alternative construction approach may include the installation of deep foundation
elements which transmit loads to suitable underlying foundation soils (e.g. piles, drilled
shafts, etc.). While this approach may be structurally feasible, it may also provide a direct
conduit for additional groundwater impacts, thereby affecting the current posi-closure status
of the landfill facility. n order to address both structural and environmental considerations, it
is judged that removal of the waste materials and replacement with suitable engineered fill
provides a more feasible path forward. This approach is a proven technique to address poor
foundation bearing conditions across a variety of project settings.

A preliminary digital terrain model of closed landfill facility conditions was prepared (in
TerraModel® format) from the received base mapping to develop quantities for use in the
cost opinion. It is noted that several assumptions relative to the waste limits and base
contour were made based on available datafinformation. The mode! was further developed
to incorporate the primary mitigation approach (removal of waste materials and replacement
with suitable engineered fill) for both alternative roadway alignments. It is noted that while no
engineering design or analyses were performed for the conceptual landfill facility regrade
plan, several qualitative elements were incorporated. These include completed waste
embankment outsiopes of 5(H):1(V), which resemble current conditions and are based on
anticipated aesthetics and stability considerations. A nominal perimeter corridor was also
modeled between the transportation project limits and the regraded waste embankment toe
to accommodate anticipated access roads and surface drainage features along with various
gas monitoring and collection system elements. Based on available data/information, it was
assumed that iocally available clay materials suitable for low permeable (defined as
1.0 x 107 cmisec or less) construction applications will be limited. Current landfill closure
requirements provide for an “alternative” final cover system wherein multiple layers of soil
and geosynthetic materials are used. For the purposes of the current study, it was assumed
that this alternative system would be used.

A preliminary cost opinion for implementation of the primary mitigation approach for both
roadway alignments was prepared. Costs were derived in (current) 2008 dollars and were
based on available datafinformation from various published sources (RS Means Heavy
Construction Cost Data (2008) and the Caterpiilar Performance Handbook (Edition 38))
along with various manufacturer’s cost data and our experience. No adjustments were made
to these costs to account for inflation. Primary work activities considered in the cost opinion
include project development (i.e. waste limits determination, preparation of waste excavation
and closure plan documents and subsequent construction bid documents) along with
anticipated site preparation, operations and closure activities.
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It is noted that the possible regulatory path forward relative to the conceptual project
approach does not preclude on-site waste relocation. Because of the above referenced
environmental considerations and associated regulatory precedence, it is assumed that a
horizontal expansion beyond the current landfilt facility footprint is not feasible. It is further
assumed that based on the considerable volumes of excavated waste materials and the
anticipated aesthetics and stability considerations referenced above, a vertical expansion
beyond the current peak elevation is not preferred. For these reasons, the assumed waste
relocation approach is off-site disposal within a permitted Class | tandfill facility. Stantec
identified two candidate siles located within an approximate 20-mile radius for this purpose.
Reported disposal rates (or tipping fees) were based on preliminary inquiries. No attempts to
formally document these rates by executing a letter of intent or by other means were made.

4. Results

The primary mitigation approach for both alternative roadway alignments are graphically
presented in the drawing set provided as Appendix C. The following lists individual sheets of
this drawing set:

e Existing Conditions Plan (Sheet 1 of 4); |

» Conceptual Regrade Plan — Option 1 (Sheet 2 of 4);

= Conceptual Regrade Plan — Option 2 (Sheet 3 of 4); and
s Cross Sections (Sheet 4 of 4).

Based on the modeling approach presented herein, it is estimated that 93,800 cubic yards
(or 63,315 tons using a conversion factor of 0.675 tons per cubic yard based on an assumed
unit weight of 50 pounds per cubic foot) of waste materials will be excavated for Option 1 and
851,600 cubic yards (or 439,763 tons) for Option 2. Furthermore, it is estimated that 13,400
cubic yards of final cover soil materials (cumulative four-foot thick tayer of constructed soil
barrier and vegetative soil layer) will be required for Option 1 and 48,000 cubic yards for
Option 2. In both cases, it is estimated that initial stripping and stockpiling efforts will
produce sufficient soil material quantities for this purpose.

Results of the preliminary cost opinion are provided as Appendix D. Table 1 presents a

summary of these costs for the primary work activities derived for both alternative roadway
alignments.
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Tabie 1. Summary of Preliminary Cost Opinion

Project Development (" $ 130000 | $ 130,000
Mobilization/Demobilization $ 250,000 $ 250,000
Site Preparation @ $ 214,283 $ 291,895
Site Operations and Closure $ 4,557,158 $ 26,016,495
Sublotal (w/o contingency) $ 5,151,442 $ 26,688,390
Contingency (25 percent) $ 1,287,860 $ 6,672,008
Total $ 6,439,302 $ 33,360,488

Project develepment is  aniicipated to consist of a waste limits
determination, preparation of waste excavation and closure plan documents
and subsequent construction bid documents.

@ Site preparation is anticipated to consist of preparation of operations,
closure and health/safety plan documents, construction stakeout,
installation of erosion control features, removal of existing surface features
and gas collection systemn (within the project limits), and haui road
construction.

Site operations and closure is anticipated to consist of initial stripping and
stockpiling efforis, excavation and (off-site) disposal of waste materials,
final cover construction, installation of surface drainage features, installation
of methane probes, routine dust control and sitle maintenance, and
construction engineering and monitering during final cover construction.

As stated above, unit cosis were developed from published resources along with various
manufacturer's cost data and our experience. It is noted that these costs are primarily
dependent on fuel prices, which have a direct impact on the consiruction and transportation
industries.

5. Conclusions and Recommendations

51. A study to assess the feasibility of constructing roadway elements within the limits
of the current landfill facility footprint in association with the proposed transportation project
has been performed. The feasibility study is prefiminary in nature and was based on several
key assumptions prepared from available data/information and our experience with simitar
projects. If these assumptions are redefined in future phases of the project, the study should
be developed further to evaluate their impact on the conclusions and recommendations
developed below.

5.2 Three conceptual roadway alignments are under consideration including a base

alignment wherein no construction elements are assumed to be located within the current
facility footprint along with two alternative alignments that encroach upon the facility to
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varying degrees. The feasibility study was performed as an initial assessment of potential
roadway construction associated with the alternative alignments. Three fundamental
- approaches were considered for this assessment and include:

e construction of roadway foundation elements bearing directly across waste
materials (with or without conventional subgrade improvements);

s construction of roadway foundation elements that penetrate waste materials (i.e.
deep foundation elements); and

» removal of waste materials and replacement with suitable engineered fill.

Based on typical characteristics of domestic and municipal waste materials, it is judged that
construction of roadway elements bearing directly across waste materials {with or without
conventional subgrade improvements) will result in unpredictable amounts of non-uniform
setflement. Because the transportation project objeclives are anticipated o include stable
foundation conditions characterized by predictable {or manageable) settlement over the
design life, this approach is not recommended. ‘

It is further judged that while the installation of deep foundation elements may prove to be a
structurally feasible approach, it may also provide a direct conduit for additional groundwater
impacts, thereby affecting the current post-closure status of the fandfill facility. If this
approach is pursued further, then a quantitative assessment fo include exploration and
subsequent evaluation to facilitate an environmental risk assessment is recommended.

In order to address both structural and environmental considerations, it is judged that
removai of waste materials and replacement with suitable engineered fill provides a more
feasible path forward. This approach is a proven technique to address poor foundation
bearing conditions across a variety of project settings.

5.3. A preliminary digital terrain model of closed landfill facility conditions was prepared
to develop quantities for use in the cost opinion. The model was further developed fo
incorporate the primary mitigation approach for both alternative roadway alignments. Results
of this effort indicate that an estimated 93,800 cubic yards (or 63,315 tons) of waste
materials will be excavated for Option 1 and 651,600 cubic yards (or 439,763 tons) for
Option 2. Furthermore, it is estimated that 13,400 cubic yards of final cover soil materials will
be required for Option 1 and 48,000 cubic yards for Option 2. In both cases, it is estimated
that initial stripping and stockpiling efforts will produce sufficient soil material quantities for
this purpose.

In order to facilitate proper delineation of the current fandfill facility, it is recommended that a
waste limits determination be performed. It should be understood that TDEC personnel
indicated that prior to this fieldwork, a detailed exploration and heaith/safety plan would need
to be submitted for approval.

54, The assumed waste relocation approach is off-site disposal within a permitted Class
| fandfili facifity. 1t is noted, however, that while the regulatory precedence may suggest that
horizontal expansion of the current footprint is not feasible, the possible regulatory path
forward relative to on-site waste relocation does not preclude a vertical expansion. Provided
that careful attention is placed on the above referenced aesthetics and stability
considerations, this alternative may be considered further. Based on discussions with TDEC
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personnel, it is anticipated that expansion of the current landfill facility would require a permit
modification wherein exploration and subsequent evaluation would need to be performed in
order {0 prepare the permit documents.

5.5, Results of the preliminary cost opinion indicate that applying the primary mitigation
approach to both alfternative roadway alignments will range from roughly $6.4 million for
Option 1 and $33.4 million for Option 2. It is noted that these costs include an applied
contingency of 25 percent, which is considered appropriate for a preliminary (or conceptual)
study of this nature.

5.6, It is assumed that encountered waste materials are Class | solid waste per current
TDEC classification requirements. Based on discussions with TDEC personnel, it is
understood that if this is not the case, then a waste determination would need to be
performed to facilitate development of proper excavation, loadout and transportation
methods for disposal within an appropriate permitted facility.

5.7. The results, conclusions and recommendations presented herein are based on the
feasibility study prepared by Stantec along with available data/information referenced herein
and our experience with similar projects, using that degree of care and skill ordinarily
exercised under similar circumstances by respectable members of the engineering
profession. No warranties expressed or implied, can be provided to the accuracy of
information supplied by others. '
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Southern View of Shelby County Landfill (4/25/08)



Eastern View of Shelby County Landfiil (4/25/08)



Typical Gas Extraction We!l Located Within Northern Portion of Sheiby County Landfill (4/25/08)



Adjacent Lands Located North of Walnut Grove Road (4/25/08)
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Shelby Farms
Feasibility Study
Landfill Impact Map
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Preliminary Cost Opinion

Feasibility Study
Shelby Farms Project
Memphis, Shelby County, Tennessee

Summary
Opfior: 1 Option 2
Assumed Waste Excavation {cublc yards) 93 800 651,500
Assumed Waste Excavation ffons} 63,315 439,763
Froject Cavelopment
Determine Wasle Limils 32,500 5 32,500
Prepare Waste Excavation and Closure Plan 62,500 5 82,500
Prepare Bid Documents and Assist wi Contractor Selection 35,000 g 35,008
$ 130,000 % 130,000
Mobilization/Demobilization 5 250,000 3 250,000
Site Preparation .
Prepare Operations, Closure and HeaithiSafety Pian 3 5,000 5000
Perforim Constraclion Stakeoul 5,000 25,000
Instail Erosion Control Features 3,825 £,100
Remove Surface Features and Gas Collection System 10,600 50,000
Construct On-Site Haul Road 190,458 206,785
$ 214,283 $ 291,885
Site Operations and Ciosure
Bip and Slockpile EXISnng Vegelative So1l Materiat 90,525 402 475
Excavate and Dispose Waste Material 2,865,001 18,868,258
Construct Final Gover 1,437,800 5,152,000
Install Surface Drainage Features 50,000 300,000
Tnstall Methane Probes 78,000 75,000
Perform Dust Control and Site Maintenance 68 832 327,762
Construction Engineering and Monitoring 20,000 60,000
§ 4,557,150 § 98,018,495
Subtotal (w/o Contingency)
Confingency (25 percent) s 1,287,860 S 6,672,088
Total

Nofes: 1. Assumed waste excavalion guantities based on conceplusl regrade models developed from base mapping provided by Palmer Engineering
. Gompany, Inc. and available dalafinformation.

2. Assumed aclivities for waste limifs determinalion include surveying and a combination of infrusive and nan-intrusive exploration lechnigues.
I is noted that the exploralion and health/safely plan will be subject fo reguiatory review.

3. Assumed activities for waste excavafion and closure plan will require engineering design and “permit-level” documents subjec! fo
regulatory review,

4, A conversion factor of 0,675 lons per cuble yard (based on an assumed unil weight of 50 pounds per cublc foot) was used for waste
materials.

5. Costs were derived in (currenf) 2008 § and were based on avallable dafa/nformalion from various published sources along with various
manufacturer's cost dala and our experience, No adiustments were made [0 these cosls to account for inflation.

6. Salvage value of infrasiructure andfor equipment was not considered,
7. Site Preparation and Development
a. Assumed Operations, Closure and Heallh/Safely Flan will be developed by the Contractor and be subject to regulalory review.
b. Erosion control features assumed to consist of 3-fool high solyeropviene silt fence installed under ideal conditions.
¢, Haul Road Construction
i. Haul road dimensions assumed fo be 15 fee! wide (supporling one-way frafiic) and 18 inches thick with varying lengths.
i, Haul road materials assumed fo consist of Nos. 2 and 57 stone and geolextile fabric.

il Drainage fealures assimed to consist of grass-tined ditches.

) OTI212008
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Opinion of Probable Costs

Feasibility Study
Shelby Farms Project
Memphis, Shelby County, Tennessee

Summary {cont)

8. Sile Operalions and Closure

& Initial site preparalion and deveiopment activities assume that a recoverable 2.Jool thick layer of exisiing vegelative soil material will be
stripped/stockpited for final cover conslruction applications,

b. Wasle materials assumed to consist of Class | solid waste. These malerials assumed fo be excavaled and transporied (hauled) off-
site for disposal within permitied facililies located within 20 miles of Shelby County Lardfill

¢. Waste excavation tand transporf) assumed fo primarlly ooour 6 days per week (up to 10 hours per day) across various periods in
d. Waste excavalion cosls based on CAT 330D L hydraufic excavalor capaclily and assumed production rates.
&, Wasle fransportation (haul) costs based on highway hauler w/ dump trailer capaclly and assumed production rates.

. Average waste transport speed assumed to be 45 miles per hour. An additional 10 minules per transpor! cycle was included lo
account for polential defays al disposal facilly scales.

o, Allernative final cover system consisting of multiple layers of soil and geosynthetic layers Is assumed. It is further assumed that inifial
stripping and stockpiling efforls will produce sufficlent soil material quantities for this purpose.

h. Dust control assumed lo consist of “light” walering during sile activiies.
i Site maintenance costs assumed to include sile observations and material/labor costs for repairs.

I Construction engineering and monitoring assumed o ocour during final cover construction.

07212008
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Preliminary Cost Opinion

Feasibility Study
Shelby Farms Project
Memphis, Shelby County, Tennessee

Option 1
Unit Exiended
Estimated Cost Cost
ltem Linit Quantity {2008 §) (2008 $)
Project Development
A, Determine Waste Limits
1. Prepare Exploration/Safety Plan .S 1 5000.00 5,000
2. Perform Figldwork B 1 K 25,000.00 25,000
3. Prepare Report LS 1 2,500.00 2,500
B. Prepare Waste Excavation and Closure Plan
1. Pariorm Aerial Site and Hydrographic Survey LS 1 20,000.00 20,000
2. Review Project Objectives and Data/information 1.5 2,500.00 2,500
3. Prepare Base Model LS 5 000.00 5,000
4. Prepare Excavation Plar LS 30,000.06 10,800
5. Prepare Final Grading and Surface Drainage Plan .S 10,000.0G 10,000
6. Prepare Details, Sections, Profiles, etc. .S 5.000.00 5,000
7. Prepare Plan Documents {drawings and specifications) LS 1 10,600.00 10,000
C. Prepare Bid Documents and Assist wf Contractor Selection .
1. Convert Plan Documents to Construction Documents LS 1 $_ 2000000 20,000
2, Prepare Engineers Cost Opinion (for site activities) LS 1 5,000,060 5,000
3. Coordingle and Assist w/ Bid Nagotiation LS 1 10,600.00 19,000
Subtotal - Project Devalopment 3 130,000
Mobilization/Demobiization LS i $  250,000.00 3 250,000
Subtotal - Mobilization/Demobiiization % 250,000
. Site Preparation
A, Prepare Qperations, Closure ané Health/Safety Plan LS 1 5,000.00 5,000
B, Perform Construction Stakeout LS t 3 500000 3 5,000
C. instail Erosion Controf Features (sif fence) LF 5,100 (.75 3,825
D. Remove Surface Features and Gas Coliection System .S 1 10,080.00 g 10,000
E. Construct On-Site Haul Road
1. Grade Subgrade for Base Course, Roadways $Y 5332 0,40 2,333
2. Geotextile Fabric 3Y 5833 1,80 8,750
3. Road Materials (Ngs. 2 and 57 slone) CY 2917 37.50 108,375
4. Construct Road Ditch (grass-fined ) LF 7,000 10.0¢ 70,000
Subtotal - Site Praparation 3 214,283
V. Site Operations and Closure
A, Strip and Stockpile Existing Vegelative Soll Material cY 21,300 3 4,25 $ 00,526
B. Excavate and Dispose Waste Maieriat
1. Excavate/Lozgout LS 1 163,965.85 163,886
2. Transport (MHaul) Off-Sifte to Disposal Facility .S 1 326,702.79 326,703
3. Dispose CH-Site {lisping fee) TON 63,315 37.50 2374313
C. Construct Final Cover System
1. Soil Barrier (from on-sile stockpile )
a,  Excavate/l.oadout Y 6,700 4.75 11725
b.  Transport (Haul) Cn-Site fo Working Face Y 6,700 250 § 16,750
c. Compaction [ 8,700 1,25 8,375
2. Geosynthetics
a, Geosynthetic Clay Liner SY 80,450 5.50 497 475
b. Geomembrang 3Y 0,450 4.50 407.025
c. Geocomposite Sy 26,450 5.00 452 250
3. Vegetative Layer {from on-site stockpite)
a.  Excavate/loadout CcY 6,700 1.75 11,726
b. Transport (Haul) On-Site to Working Face CY 6,700 2.50 16,750
c. Placement cY 6,700 1.75 11,726
d.  Seeding and Mulching ACRE 2 2,000,00 4,000
B, instafl Surface Drainage Features {flumes, ditches, ele.) LS i 8G,000.00 50,000
E. install Methane Probes LS 1 25.000.00 256,000
F. #Perform Dust Controf and Site Maintenance
1. Perform Dust Control {light ) DAY [ 800.00 48,832
2. Perform Site Maintenance (erosion conlro! features and haul road ) LS 1 20,000,06 20,000
G. Construction Engineering and Monitoring {during final cover construction) MONTH 1 20,000.0C 20,000

Subtota! - Site Operations and Closure $ 4557158
Sublotal (wio Contingency}  § 5,151,442
Confingency {25 percent} 5 1,287,860

Total

OF12172008
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Preliminary Cost Opinion

Feasibility Study
Shelby Farms Project
Memphis, Shelby County, Tehnessee

Waste Excavafion Cost Worksheet for Option 1

{Based on CAT 330D L Hydraulic Excavator Capacify and Assumed Production Rates)

Assumed Waste Excavation (cubic yards)
Assumed Waste Excavation ({tons)

Excavator Capacity
using
Gross Buckel Capacity {cubic yards)
adjusted by
Filt Factor
Swell Factor
{o acflieve
Nel Buckef Capacity {cubic yards)
Net Bucket Capacity {lons)

Excavator Production
using net bucket capacily and considering
Cycle Time {seconds)
fo achieve
Excavator Production (tons / operational hour)
adjusted by
Excavator {Mechanical} Avallability
Truck Accessibility
to achieve

Adjusted Excavator Production {tons / scheduled hour)

Units Required

using assumed waste excavation quantity and considering

Waste Excavation {{onsiwesk)

Excavator Requirement {tons/gay}

Adjusted Excavator Production (tons/day)
to achieve

Units Required per Day

Unils Scheduled per Day

Assumed Excavation Production
considering
Unlts Scheduled per Day
miuftiplied by
Adjusted Excavaior Production (tonsiday)
to achieve
Assumed Excavation Produstion (fons/day)

Schedule
using
Scheduled Days Per Excavation Period
and considering
Schedued Hours Per Day
{o achieve
Scheduled Hours Per Excavation Period

Base Year Cost
using schedule and considering
Unit Cost per Hour
fo achieve
Total Cost

KAR00BprofL 74441 7 14ABR0BG-4 X2D0B056 71468069-L X20DB0SER02-Cost-Opinion

0} from base model

cuble foot

3.00 from CAT Performance Handbook, Edition 38

0.78 assumed
106 assumed

33 from CAT Performance Hendbook, Edifion 38
337.50 calculated

0.95 assumed
0.68 assumed, considers assumed truck loadout position time

218.03 caiculaled

12,863 calculated using assumned (Inital) 5-week excavation period
2,111 calculated using assumed 6 shifls per week
2,180.25 calcwlaled usihg adjusted excavalion production for assumed 10-hour working period per shift

0.97 calculated
1 assumed

1 assumed

2,180.25

2

353 calculaled using adjusled excavalion production per scheduled unit per day

10 cakeuiafed using scheduled units for assumed 10-hour working period per shiff

280 calcuiated

$ B64.68 calculaled using assumed unit rafe of $2.59 per fon (or $1.78 per cubic yard)

HAGERTERE calculated

DIR12008
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calcutated using 0.675 tons per cublc yard; assume wasle material unil weight = 50 potinds per



Preliminary Cost Opinion

Feasibility Study
Shelby Farms Project
Memphis, Shelby County, Tennessee

. Transporf (Haul} OFf-Site Cost Worksheet for Option 1
(Based on Highway Hauler w/ Dump Trailer Capacity and Assumed Production Rates)

93,800 from waste excavalion cost worksheef
63,315 from wasfe excavafion cos! worksheef

Assumed Waste Excavation (cubic yards)
Assumed Waste Excavation {tons)

Excavator Capacity and Production Summary
Net Bucket Capacily {tons)
Cycle Time {seconds)

1.62 from wasle excavation cost worksheet
16,20 from wasfe excavation cosl worksheet

Truck Capacity

using
Truck Capacity {cuble yards) 35 considering probable weight restictions {roughly 40 lons per loaded unit)
{o achieve
Truck Capacity (fons) 23.63 calculated using 0.675 fons per cuble yard; assume waste material uni{ weight = 50 pounds per

cubic foof

Truck Production
using tfruck capacity end excavalor capacily/production and considering
Enter Load Area and Position {minutes) 2 assumed

Load {minules)
Loaded Travel (minutes)
Enter Dump Area, Posllion and Dump (minules)

4.20 calculated
31.6Y calculaled using assumed 20 miles @ average speed of 45 milesthour + 5 mingte defay fhp.)
15 assumed

Emply Travel {minutes) 31.67 calculated using assumed 20 mites @ average speed of 45 milesthour + 5 minute delay (vp.)
o achigve
Cycle Time {minites)
Cycle Time {hour)
using {ruck capacily and cycle time o achieve
Truck Production {tons / operaticnat hour)
adjusted by
Truck {(Mechanical) Availability
Excavator Accessibiity
to achieve
Adjusted Truck Production (tons / scheduled bour) 18,13 calculafed

84.53 calculated
1.41 calculaled

18.77 calculated

.95 assumed
0.95 assumed

Unlts Required
using assumed waste excavalion guaniily and considering

Assumed Waste Excavation Production (lons/day) 2,180 from waste excavation cost workisheef
Adiusted Truck Predustion fonsfday} 151 calculated using adjusted fruck prodiction for assumed 10-hour working period per shifl
o achieve
Unils Regdred per Day 14.41 caloulated
Units Scheduled per Day 15 assumed
Schedule
using
Scheduied Days Per Excavation Pericd 28 from waste excavation cost worksheel
and considenng
Scheduled Hows Per Day 150 calculated using scheduled units for assumed 10-hour working period per shiff
o achieve
Scheduled Hours Per Excavation Paeriod 4,386 caleulated

Base Year Cost
using schedule and considering
Linit Cost per Hour $ 75.00 calculated using assumed frucking rate
fo achigve
Total Cost

QT2 L2008
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Preliminary Cost Gpinion

Feasibility Study
Shelby Farms Project
Memphis, Shelby County, Tennessee

Option 2
Unit Extenged
Estimated Cost Cost
itam Unit Quantily {2008 §) {2008 &)
Project Development
A, Determine Waste Limits
1. Prepare Exploration/Safety Plan LS 1 5,000.00 5,080
2. Perform Fieldwork iS 1 25,000,060 26,000
3. Prepare Report LS i 2,500.00 2,500
B. Prepare Waste Excavation and Closure Plan
1. Perform Agrial Site and Hydrographic Survey s 20,000.00 20,060
2. Review Project Objectives and Datsfinformation is 2,600.00 2,500
3. Prepare Base Model LS 5,000,00 5,060
4, Prepare Excavation Plan LS ] 10,000.00 10,000
5, Prepare Final Grading and Surface Drainzge Plan LS 19,000.00 10,680
6. Prepare Details, Sections, Profiles, elc. LS 5,000.00 5,000
7. Prepare Plan Documents (drawings and specifications ) ] 10,000.00 10,000
C. Prepare Bid Documents and Assist w/ Contractor Selection
1. Convert Plan Rocuments to Construclion Documents LS ki 20,000.00 20,000
2, Prepere Engineer's Cost Cpinion (for sile activities ) LS k] 5,000.00 5,000
3. Coordinate ang Assist w/ Bid Negofiation LS b 12,000.00 10,000
Subtofat - Project Development 3 133,000
Mobitization/Demaobilizalion LS 1 $ 25000000 § 250,000
Subtotat - MobilizationvDemobilization  $ 250,000
. Bite Preparation
A, Prepare Operalions, Closure and Health/Safety Plan LS 1 5,000.00 5,000
8. Perform Construction Stakeow! LS 1 25,000.00 25 000
C. Install Erosion Control Features {silf fence ) LF £,800 G675 5100
0. Rerove Surface Features and Gas Collection System ] 1 £0.000.00 50000
E.  Construct On-Site Haul Road
1. {(rade Subgrade for Base Course, Roadways SY £333 0.40 2,533
2. Geotextile Fabric sY 5,333 1.50 8,500
3. Road Materials (Nes. 2 and 57 stone) CY 3,167 37.50 118,763
4, Construct Road Ditch (grass-ined) LF 7.600 10.00 76,000
Subtola! - Site Preparation $ 281,865
V. Site Operations and Closure
A, Strip and Stockpile Existing Vegetative Scil Material CY 94,700 3 4.25 $ 402,475
B. Excavate and Dispose Waste Material
1. Excavaie/loadout LS 1 1,138,886.17 1,138,886
2. Transport {Haul} Off-Site to Disposal Facility LS 1 2260 158.93 2258 159
3. Dispose Off-Site (tipping fee) TON 439,763 37.60 15481178
C. Consiruct Final Gover System
1. Soil Barrier {from on-sile sfockpile )
a. Excavate/loadout Y 24,000 1.75 42,0003
b, Transport (Haul) Gn-Site fo Working Face cY 24,000 2.50 806,000
¢. Compaction CY 24,600 1.26 36,000
2. Geosynthgtios
2. Geosynthetic Clay Liner 8y 324,000 5.50 1,782,600
b. Geomembrane SY 324,000 4,50 1,468 000
c.  Geocomposite SY 324,000 5,00 1,670,000
3. Vegetalive Layer (from on-site stockpile
a. Excavate/Loadoul CY 24,000 1,76 42,005
b, Transport {Haul) On-Site o Working Face cY 24,000 2.50 80,000
c. Placement CY 24,000 175 8 42,000
d. Seeding and Mulching ACRE 8 2,000.00 16,000
D. instail Surface Drainage Fealures (fumes, dilches, efc.) LS 1 100,000,060 160,000
E. instadl Melhane Probes LS 1 75,000.00 75,000
F.  Perform Site Maintenance {erosion conlrol features and haul road)
1. Perform Dust Control (fight) DAY 285 §00.00 227,762
2. Perform Site Maintenance LS 1 100,000,00 100,060
G. Construction Engineesing angd Monitoring (during final cover construction ) MONTH 3 20,000,00 60,000

Subtotal - Site Operations and Closure $ 25,015,495
Subtotal (w/o Contingency) 26,688,300
Contingency (25 parcery)

Total

Q217008
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Preliminary Cost Opinion

Feasibility Study
Shelby Farms Project
Memphis, Shelby County, Tennessee

Waste Excavafion Cost Worksheet for Option 2
{Based on CAT 330D L. Hydraulic Excavator Capacity and Assumed Producfion Rates)

Assumed Waste Excavation {cubic yards)

E5
Assurned Waste Excavation (tons) f

3

Ui from base model

Ao,

gi7a3) calcwlated using 0.675 lons per cublc yard: assume waste material unit weight = 50 pounds per

S o]
cubic foot
Excavator Capacify

using

Gross Bucket Capacity (cubic yards) 3.00 from CAT Performance Handbook, Edition 328
adjusted by

FHi Factor G715 assumed

Swell Factor 1.00 assumed
fo achigve

Net Bucket Capatily (cubic vards) 2.25 calculated

Net Bucket Capacity (fons)

Excavator Production '
using net buckel capacily and considering

Cycle Time {seconds) {65201 from CAT Performance Handbook, Edition 38
fo achieve

Excavator Production (lons / operational hour) 337.50 calculated
adjusted by

Excavator {Mechanical) Avallability .85 assumed

Truck Accessibility 0.868 assumed; considers assurned truck loadow! position fime
fo ashieve

Adjusted Excavator Proguction (lons / scheduled hour) 218,03 calculaled

Units Required
using assumed wasle excavation quantily and considering

Waste Excavalion (fonsiweek) 12,834 calcwlated using assumed (infifal) 34-week excavalion period
Excavalor Requirement {fons/day)} 2,186 calculated using assumed 6 shifts per week
Adjusted Excavator Production {lons/day) 2,180.25 calculaled using adiusled excavalion production for assumed 10-hour working period per shift
o achigve
Units Required per Day Q.98 calculated
Unils Seheduled per Day 1 assumed
Assumed Excavation Production
considering
Units Scheduted per Day 1 assumed
multiplied by
Adjusted Excavator Production (tons/day) 2180.25
fo achieve

Assumed Excavation Production (tons/gay)

5]

calculated using adjusted excavation production per scheduled unit per day

Schedule
using
Scheduled Days Per Excavation Period
and considering
Scheduled Hours Per Day 10 calculated using scheduled unifs for assumed 10-hour working period per shift
to achieve
Scheduled Hours Per Excavation Perfod 2,017 calculzted

H assumed

Base Year Cost
using schedule and considering
Unit Cost per Hour 3 564.68 calculated using assumed unit rate of $2.59 per ton {or $1.75 per cubic yard)
{c achieve
Totat Cost

OTI2172006
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Preliminary Cost Opinion

Feasibifity Study
Shetloy Farms Project

Memphis, Shelby County, Tennessee

Transport (Haul} Off-Site Cost Worksheet for Option 2
(Based on Highway Hauler w/ Dump Traller Capacity and Assumed Production Rates)

Assumed Waste Excavation (cubic yards)
Assumed Waste Excavation (fons}

Excavator Capacity and Production Surmmary
Nel Bucket Capacity (fons)
Cycle Time (seconds)

651,600 from wasle excavation cost workshee!
438,783 from wasle excavation cost worksheef

1.52 from wasle excavalion cost worksheel
18.20 from wasle excavafion cost worksheet

Truck Capacity
using
Truck Capacity (cubic vards) 35 considering probable welght restrictions (roughly 40 lons per loaded unit}
fo achieve
Truck Capacity (fons) 23.63 calculeled using 0.675 tons per cubic yard, assume waste malerial unit weigh! = 50 pounds per
cubfc foot
Truck Production
using fruck capacily and excavalfor capacily/sroduction and considering
Enter Load Area and Position {minules) 2 assumed
Load {minutes} 4.20 calculated
Loaded Travel {minutes) 31.67 calcvlated using assumed 20 miles @ average speed of 45 mitesrhour + 5 minute delay {hp.}
Enter Dump Area, Position ang Dump (minudes} 16 assimed
Empty Travel {minutes) 3167 calculated using assumed 20 miles @ average speed of 45 mileshour + 5 minule defay fivp.}
o achieve
Cycle Time (minutes) 84.53 calculated
Cycle Time (hour) 141 calculated
ushng truck capacily and cycle lime lo achieve
Truck Production {ions / operational hour) 16.77 calculaled
adjusted by
Truck (Mechanical) Avallability G.85 assumed
Excavator Accessibllity 0.88 assumed
o achigve
Adjusied Truck Production {tons / scheduled hour) 45,43 calculated

Units Required
using assumed waste excavalion quandily and considering
Assumed Waste Excavation Production {tons/day)
Adjusted Truck Production (tonsiday)

2,180 from waste excavation cost worksheel
151 calculated using adjusted truck production for assumed 19-hour working period per shift

to achieve
Units Reguired per Day . 14.41 calcufated
Units Scheduled per Day 15 assumed
Sthedule
using
Scheduled Days Per Excavation Period 202 from waste excavalion cosl worksheet
and considering
Scheduled Hours Per Day 150 calculated using scheduled units for assumed 10-hour working period per shift
{o achieve
Scheduled Hours Per Excavation Period 30,255 caleulated

Base Year Cost
using schedute and considering

Unit Cost per Hour $ 75.00 calculated using assumed frucking rate
{o achigve s
Total Cost 8:03 calculated
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