Table 46: Tidal Advantage and Meeting Area Annual Transportation Cost Saving Benefits by Channel Depth

(in Million $)

Year 50/48 Total Hours Delayed 52/48 Total Hours Delayed
2022 2.4 710 2.2 666
2023 2.5 741 2.3 701
2024 2.6 771 2.5 736
2025 2.7 802 2.6 770
2026 2.8 833 2.7 805
2027 2.9 818 2.8 795
2028 3.0 863 2.9 836
2029 3.2 909 3.1 876
2030 3.4 955 3.2 917
2031 3.5 1,001 34 958
2032 3.7 1,014 3.5 969
2033 3.8 1,059 3.6 1,001
2034 4.0 1,104 3.7 1,033
2035 4.2 1,148 3.9 1,065
2036 4.3 1,193 4.0 1,097

2037-2071 4.5 1,227 4.1 1,118

Notes: Bold values were obtained by model runs, non-bold values were interpolated. Values beyond 2037 were held constant. Total Hours Delayed was calculated

by evaluating the total transit cost savings and the average hourly vessel operating costs for the future vessel fleet

Table 47: Tidal Advantage and Meeting Area AAEQ Transportation

Cost and Cost Savin

g Benefits by Project Depth (Million $)

Project Depth

OD AAEQ
Transportation
Cost (Million $)

OD AAEQ

Transportation Cost
Savings (Million $)

50/48 Without $92.5 -
50/48 With $88.7 $3.8
52/48 Without $92.4 -
52/48 With $88.9 $3.5

4.4 Transportation Cost Saving Benefit Analysis
The benefit cost analysis presented in this section is for the project depths determined to be the most
likely selected plans based on the OD benefits and the rough order cost analysis. The results of which
are displayed in tables 41 and 42. Table 48 below provides the Origin-Destination benefit cost analysis
for the 48/48, 50/48, and 52/48. The combined OD and Tidal Delay/Meeting Area benefit cost analysis
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by project depth are provided in Table 49. As shown, the 52/48 depth provides the greatest total net
benefits in the OD analysis as well as the combined tidal advantage/meeting area benefit.

Table 48: Origin-Destination Benefit Cost Analysis (Million $)

Project Depth Total AAEQ 0-D AAEQ Total Net Incremental Net Benefit/Cost Ratio
Costs Benefits Benefits Benefits
48/48 $20.90 $84.80 $63.90 - 4.06
50/48 $25.70 $99.20 $73.50 $9.60 3.86
52/48 $28.00 $105.30 $77.30 $3.80 3.76
Table 49: Origin-Destination and Tidal Advantage/Meeting Area Benefit Cost Analysis (Million $)
Total AAEQ Total AAEQ Total Net Incremental Net
Project Depth | Costs Benefits Benefits Benefits Benefit/Cost Ratio
50/48 $25.70 $103.10 $77.4 - 4.01
52/48 $28.00 $108.90 $80.9 $3.50 3.89

Table 49 provides the final revised numbers of the Total AAEQ costs and the Total AAEQ Benefits
derived from Table 3-7 of the Main Report. The AAEQ costs are based on the costs included in the Total
Project Cost Summary, which includes Interest During Construction, increases in annual costs for O&M
dredging and increased maintenance for aids to navigation. The $616,000 increase in costs for the aids
to navigation was provided by the USCG, the agency responsible for maintaining navigation markers and
aids. The Local Sponsor costs for terminal improvements & dredging of the berthing areas, LSF,
(526,966,000) were included in the total project cost as well. All costs are in 2015 price levels and were
annualized using the FY15 (3.375%) discount rate.

4.5 Interest During Construction

Interest during construction (IDC) was calculated assuming that the schedule may vary depending on the
time required to obtain congressional authorization and funding. Other areas of project uncertainties
include the dredging industry execution of bid and contract requirements, availability of contractors’
dredging equipment to comply with environmental windows for sea turtles and other endangered
species, and delays due to unexpected weather conditions. Based on these uncertainties the
construction duration for the project may vary from 40 to 76 months. For IDC estimating purposes the
District used 30 months for PED and 76 month duration for construction, a total duration of 106 months.
The IDC was computed with the 2015 fiscal year interest rate of 3.375 percent. Table 50 presents
interest during construction for the LPP and the NED plan.
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Table 50: Interest During Construction

IDC for 50’/48’ Alternative IDC for 52’/48’ Alternative
(Millions - 2015 Dollars) (Millions - 2015 Dollars)
IDC (PED & Construction) $54.7 $59.8

Notes: IDC for the 50’/48” and the 52’/48” Alternatives have PED duration of 30 months each and a Construction duration of 76 months and 76.23 months,

respectively

Interest During construction accounts for the opportunity cost of expended funds before the benefits of
the project are available and is included among the economic costs that comprise the project costs. The
amount of the pre-base year cost equivalent adjustments depends on the interest rate; the construction
schedule, which determines the point in time at which costs occur; and the magnitude of the costs to be
adjusted. The Preconstruction Engineering and Design (PED) durations are included in the IDC as well as
the construction durations.

4.6 Incremental Analysis of Channel Widening

An incremental analysis was conducted to determine justification for the channel wideners for the
National Economic Development Plan. HarborSym model runs were evaluated at the 50-48 foot channel
depth with and without the wideners in place for each Segment separately. The benefits are generated
by calculating the in harbor transiting costs for the existing channel width configuration to the in harbor
transiting costs with the wideners for each segment in place. The incremental costs of constructing the
wideners, along with the additional O&M and PED, were evaluated as well. Table 51 displays the
incremental benefits and costs associated with each Segment.

Table 51: Incremental Analysis Channel Width - NED

AAB AAC Net Benefits BC Ratio
Segment 1 $2,941,000 $377,000 $2,564,000 7.8
Segment 2 $897,000 $531,000 $366,000 1.7
Segment 3 $359,000 $325,000 $34,000 1.1

5.0 Sensitivity Analysis

The Principle & Guidelines and subsequent ER1105-2-100 recognize the inherent variability to water
resources planning. Navigation projects and container studies in particular are fraught with uncertainty
about future conditions. Therefore a sensitivity analysis in which key quantitative assumptions and
computations are changed is required to assess their effect on the final outcome. The sensitivity analysis
for this study was a repeat of the primary analysis, substituting commodity and fleet forecasts with a
range of values that were projected to be below and above the base scenario. The HarborSym model
used in the basic evaluation included variations or ranges for many of the variables involved in the
vessel costs, loading, distances, etc. However, it used only one basis commodity forecast, a key area of
potential uncertainty. This sensitivity analysis presents the results of a large range of potentially
different forecast of future commodity traffic at Charleston.
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5.1 Data

Commodity forecast and fleet forecast for the low growth and high growth scenarios was obtained from
IHS Gl and MSI, respectively. The long-term trade commodity forecast combined data was obtained
from Gl and the empirical data were obtained from the Pilot’s log. First, a baseline forecast was
established from historical trade information, as discussed in Section 3.3.1. Next, a long-term trade
forecast for the North Atlantic Region, South Atlantic Region, and Charleston Harbor was obtained from
Gl. The Gl forecast was obtained in 2011 and the Corps decided that using the baseline established by
empirical data and applying growth rates calculated from Gl forecast would result in a forecast with less
uncertainty than that which is typically present in long-term forecasts. The commodity forecast was
used to develop growth rates, which were used to forecast import and export commaodities for
Charleston from 2012 to 2037 for the Low and High Growth scenarios.

Another scenario was developed using the baseline commodity forecast to evaluate a No Growth
scenario from the base year 2022. HarborSym was run assuming that there was no change in export or
import commodities for the years 2022 to 2037. For this scenario, the vessel fleet forecast is the same
as the base scenario for 2022 and remains constant throughout the period of analysis. Table 52
presents the commodity forecast data for the No Growth scenario.

Table 52: No Growth (Tonnes) Commodity Forecast beyond Base Year

Service Route Import Export
AFRICA 138,969 422,155
CAR CA 44,907 75,192
ECSA 470,383 691,363
FE (Panama) 1,115,993 1,249,974
FE (Suez) 770,461 764,102
FE ECUS NEUR PEN 712,634 1,038,408
ISCME 1,385,121 1,567,489
MED 211,832 385,196
NEUR 2,319,978 2,003,978
WSCA 182,191 558,178
TOTAL 7,352,472 8,756,034

Table 53 provides projected tonnage volumes, assuming lower growth for imports and exports. NEUR,
ISCME, and FE (Panama Canal) will dominate Charleston export and import from 2022 to 2037 for all
service routes under the low growth scenario.
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Table 53: Low Growth Commodity Forecast in Tonnes

Service Route 2022 2027 2032 2037
Import Commodities
AFRICA 130,068 146,063 160,326 175,832
CAR CA 42,031 46,677 51,199 56,662
ECSA 440,254 542,308 630,625 718,425
FE (Panama) 1,044,510 1,317,360 1,522,284 1,683,216
FE (Suez) 721,111 909,481 1,050,957 1,162,062
FE ECUS NEUR PEN 666,857 793,695 896,002 988,341
ISCME 1,296,400 1,720,574 2,042,385 2,288,341
MED 203,717 238,009 271,148 309,240
NEUR 2,170,315 2,394,063 2,613,163 2,872,141
WSCA 170,521 180,872 191,728 203,965
TOTAL IMPORTS 6,885,784 8,289,102 9,429,817 10,458,225
Export Commodities
AFRICA 396,751 460,166 518,688 582,111
CAR CA 70,667 81,798 93,169 106,125
ECSA 649,757 760,984 877,543 1,013,877
FE (Panama) 1,174,752 1,625,521 1,956,133 2,166,654
FE (Suez) 718,119 993,672 1,195,774 1,324,463
FE ECUS NEUR PEN 975,918 1,236,065 1,439,192 1,601,510
ISCME 1,473,159 1,804,697 2,105,764 2,389,699
MED 362,015 424,906 486,150 556,266
NEUR 1,883,381 2,165,571 2,420,027 2,709,107
WSCA 524,588 592,292 655,947 730,613
TOTAL EXPORTS 8,229,107 10,145,672 11,748,387 13,180,425

Table 54 provides the anticipated future vessel fleet assuming lower commodity growth than the base
scenario. The percentage of calling capacity by vessel class is consistent with the base scenario
assumption; however, with less forecasted tonnage transported through the Port, there are fewer
vessels of each class.

Table 54: Low Growth Vessel Fleet Forecast

Vessel Calls 2022 2027 2032 2037
Sub Panamax 166 184 200 219
Panamax 835 807 859 930
PPX 1 441 392 351 320
PPX 2 193 306 394 463
PPX 3 16 81 138 179

Table 55 provides projected tonnage volumes, assuming higher growth for imports and exports. The
NEUR, ISCME, and the FE (Panama Canal) will dominate Charleston export and import from 2022 to
2037 for all service routes under the high growth scenario.
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Table 55: High Growth Commodity Forecast in Tonnes

Service Route 2022 2027 2032 2037
Import Commodities
AFRICA 147,773 176,021 205,347 239,873
CAR CA 47,752 56,251 65,576 77,299
ECSA 500,181 653,536 807,710 980,087
FE (Panama) 1,186,688 1,587,550 1,949,758 2,296,269
FE (Suez) 819,268 1,096,016 1,346,077 1,585,302
FE ECUS NEUR PEN 757,629 956,482 1,147,609 1,348,309
ISCME 1,472,865 2,073,463 2,615,908 3,121,789
MED 231,447 286,825 347,289 421,869
NEUR 2,465,736 2,885,085 3,346,967 3,918,219
WSCA 193,733 217,969 245,567 278,253
TOTAL IMPORTS 7,823,072 9,989,198 12,077,808 14,267,269
Export Commodities
AFRICA 447,301 549,051 656,496 783,376
CAR CA 79,670 97,598 117,922 142,818
ECSA 732,544 907,974 1,110,693 1,364,424
FE (Panama) 1,324,429 1,939,505 2,475,848 2,915,772
FE (Suez) 809,616 1,185,608 1,513,472 1,782,396
FE ECUS NEUR PEN 1,100,308 1,474,890 1,821,651 2,155,332
ISCME 1,660,857 2,153,291 2,665,234 3,215,936
MED 407,855 506,689 614,966 748,137
NEUR 2,123,425 2,583,930 3,063,042 3,645,830
WSCA 591,426 706,699 830,222 983,221
TOTAL EXPORTS 9,277,431 12,105,235 14,869,546 17,737,242

Table 56 provides the anticipated future vessel fleet assuming higher commodity growth than the base
scenario. The percentage of calling capacity by vessel class is consistent with the base scenario
assumption; however, with additional forecasted tonnage transported through the Port, there are more
vessels of each class.

Table 56: High Growth Vessel Fleet Forecast

Vessel Calls 2022 2027 2032 2037
Sub Panamax 188 225 256 310
Panamax 972 973 1,086 1,378
PPX 1 497 481 448 415
PPX 2 216 366 501 582
PPX 3 18 96 174 225

Figure 32 and Figure 33 below show the import and export containerized commodity tonnage forecast
scenarios, respectively.

92



Containerized Trade Forecast Scenarios - Imports

16,000,000
14,000,000 -
.-'"f
12,000,000 — <
$ 10,000,000 1 —t
8 10,000, P ———
= _.--"-
G P P —4#—Low Growth
= 8000000 =" .
5 E: ——High Growth
(=1
E 6,000,000 —t—MNo Growth
4,000,000 -4 ik = Al ——Baseline
2,000,000

2022 2024 2026 2028 2020 2032 2034 2036
Year

Figure 32: Containerized Trade Commodity Forecast Scenarios — Imports
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Figure 33: Containerized Trade Commodity Forecast Scenarios — Exports
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5.2 Results

As an extreme-case sensitivity analysis, HarborSym was run with no change in commodities imported or
exported over the base year tonnage. Table 57 provides results for the No Growth scenario. The Total
AAEQ Benefits are lower than the Total AAEQ Costs for all three Alternatives: 48-foot, 50-foot, and 52-

foot.

Table 57: No Growth Beyond Base Year Commodity Forecast-AAEQ Transportation Cost Savings (Million $)

Alternative Total AAEQ Total AAEQ Total Net Incremental Benefit/Cost Ratio
Costs Benefits Benefits
Net Benefits
48/48 $20.90 $16.50 (54.40) - 0.79
50/48 $25.70 $21.40 (54.30) $0.10 0.83
52/48 $28.00 $22.70 ($5.30) ($1.00) 0.81

Table 58 provides sensitivity analysis results for the Lower Growth scenario. Unlike the No Growth
scenario, HarborSym was run with changes in commodities imported and exported from base year
tonnage. Total import and export tonnages from 2022 to 2037 are 15,114,891 and 23,638,650 metric
tons, respectively. The net benefits for the three alternatives are all positive, but the 52-foot Alternative
produces the highest net benefit. This finding is consistent with the base scenario results in Section 4.2.

Table 58: Low Growth in Commodity Forecast-AAEQ Transportation Cost Savings (Millions $)

Alternative Total AAEQ Total AAEQ Total Net Incremental Net Benefit/Cost Ratio
Costs Benefits Benefits Benefits

48/48 $20.90 $52.80 $31.90 - 2.53

50/48 $25.70 $65.50 $39.80 $7.90 2.55

52/48 $28.00 $70.80 $42.80 $3.00 2.53

Table 59 provides sensitivity analysis results for the Higher Growth scenario. Unlike the No Growth
scenario, HarborSym was run with changes in commodities imported and exported from base year
tonnage. Total import and export tonnages from 2022 to 2037 are 17,100,503 and 32,004,511 metric
tons, respectively. The net benefits for the three alternatives are all positive, but the 50-foot alternative

produces the highest net benefit.
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Table 59: High Growth in Commodity Forecast-AAEQ Transportation Cost Savings

Alternative Total AAEQ Total AAEQ Total Net Incremental Net Benefit/Cost Ratio
Costs Benefits Benefits Benefits

48/48 $20.90 $92.20 $71.30 § 4.41

50/48 $25.70 $108.70 $83.00 $11.70 423

52/48 $28.00 $111.10 $83.10 $0.10 3.97

Finally, an estimate of the benefits associated with no growth from the 2014 TEU throughput for
the Port of Charleston was conducted for the Locally Preferred Plan. The analysis assumes a
similar level of savings per TEU that was calculated for the no growth beyond the base year of the
analysis scenario. The total TEUs handled by the Port during 2014 were just under 1.8 million
TEUs therefore the total average annual equivalent benefits are approximately 17.77 million
resulting in a Benefit Cost Ratio of about 0.63 to 1.

5.3 Discussion

As shown in Table 57, the No Growth commodity growth shows benefits below costs for all channel
depths. The benefit- cost ratio for all Alternatives is less than 1. As shown in Table 58, the Lower Growth
commodity growth shows all plans have benefits exceeding costs for all channel depths. Table 59 also
shows that maximum net benefits are attained at 50-foot channel depth under higher growth.

6.0 Multiport Analysis

This multiport analysis presents the results of a systematic assessment of potential effects the
deepening of the Charleston Harbor could have on other ports. The analysis considers factors related to
port competition such as proximity, hinterland overlap, commodity throughput and sea, port and land-
based transportation options and costs. Since the purpose of a multiport analysis is to estimate potential
changes in the with-project condition traffic forecasts, only the commodities affecting benefits and
handled by alternative ports were analyzed. The detailed multiport analysis conducted for the
Charleston Harbor Post 45 General Reevaluation is contained in Attachment 2 to this Economics
Appendix.

Multiport analysis is performed as a series of steps to arrive at adjustments to NED benefits directly
from the project. First, Charleston Harbor’s economic study area was determined. For container traffic,
principally imports, this study area was defined as a hinterland east of the Mississippi River consisting of
the following major South and Midwest cities serving as a perimeter: Atlanta, Huntsville, Memphis,
Chicago, and Cleveland. Twelve other cities were ultimately used to map the competitive hinterland for
the least total delivered transportation cost analysis, including Huntsville, Jackson, Vance, Charlotte,
Nashville, Knoxville, Louisville, Spartanburg, Greensboro, Columbus, Raleigh, and Greenville. A broad
geographic hinterland was preferred to allow maximum latitude for possible with-project shifts of
containers from other ports.

Next, the historical and projected volumes of container imports through Charleston Harbor and the
alternative ports of Norfolk, Wilmington, Savannah, and Jacksonville were compiled. The historical
volumes from 1990 through 2010 show that the South Atlantic ports experienced an average annual
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growth of 5.8 percent and the Port of Savannah experienced the greatest growth of 11.5 percent since
2000. Between 2011 and 2012 the Port of Charleston experienced growth of 9.7 percent compared to
0.7 percent for the Port of Savannah for the same time period. IHS-Global Insight forecast for
containerized volumes for U.S. East Coast ports show that imports will increase from 7 million to 22
million for the period 2012 through 2037 and 0.6 million to 1.7 million for Port of Charleston.

Next, the current commaodities and trading regions (partners) for each port was described.

The current cost of commodity (container) movements was compiled for Charleston Harbor, consisting
of cargo-related port costs and hinterland transportation costs. Port cost, including vessel time in port,
was compiled based on vessel and cargo services, including pilotage, tug assistance, dockage, wharfage,
stevedoring, and container handling. Land transportation costs for truck movements between the ports
and hinterland cities were also compiled. Rail movement was not calculated because the rail network
does not provide enough direct routes from port directly to hinterland destinations. Voyage costs, origin
to destination benefits, was assumed from HarborSym simulation.

The current total delivered transportation cost of container movements was determined for competing
harbors - Norfolk, Wilmington, Savannah, and Jacksonville. The least total cost port was computed.
Results show that Charleston has the least total delivered transportation cost for the major nodes
Spartanburg, Greenville, Knoxville, Louisville, and Columbia. Similarly, Savannah, which competes
primarily with the Port of Charleston, has the least total delivered transportation cost to six hinterland
cities. Both Wilmington and Norfolk have the least total delivered transportation cost to three
hinterland cities, respectively. A range of hinterlands based on incremental least total delivered
transportation cost(s) of $50 per TEU was developed for sensitivity purposes for Charleston, Savannah,
Jacksonville, Wilmington, and Norfolk.

The future cost of container movements under with-project conditions (45 to 52/48 feet) was
determined for Charleston Harbor for benefiting services. The savings per TEU for ocean voyage costs
range from about $32.97 to $60.50, depending on the trade route distance, percentage of Charleston
cargo and other factors. The waterborne cost savings is approximately $42.50, which is the sum of the
weighted cost savings per TEU for the benefiting routes. Compared to least cost, Nashville TN is the only
hinterland city that may experience a shift of cargo from Savannah to Charleston as result of Charleston
Harbor deepening and widening. Based on this exercise only, the waterborne cost savings will induce
cargo from Savannah to Charleston. However, given that Savannah also has an authorized deepening
project, we expect cost savings for Savannah deepening project to offset savings from Charleston
deepening, resulting in no net change. In all, no shift in TEUs is expected between ports because, over
time, most ports have deepened and deriving economies of scale from larger vessels calling. Thus the
differences in cost between ports will be very negligible.

The Charleston Harbor multiport analysis confirms the conclusions in the SHEP analysis that port
deepening alone will not cause traffic to be diverted from or to other ports. Other factors involved in
port developments such as new container yard development, location of distribution centers, and
landside transportation improvements appear to have a greater influence on cargo diversions.
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7.0 Socioeconomic and Regional Analysis

The socioeconomics of the community area are summarized in this section. The parameters used to
describe the demographic and socioeconomic environment include recent trends in population for
thirteen counties that make up the immediate economic study area of the Port of Charleston, private
sector employment, wage earnings by sectors for South Carolina and twelve sub-state geographic
regions. Other social characteristics such as race composition, age distribution, poverty, and
environmental justice (EJ) issues will be examined within the Tri-County region, whose communities may
be directly impacted by the deepening and expansion of the Port.

7.1 Overview

7.1.1 Population

South Carolina is ranked as the 24" largest state in the Union in terms of resident population, as of April
1, 2010, with 4.6 million residents™®. Between the years 1990 and 2010, South Carolina’s population
increased by 33 percent, from 3.5 million to 4.6 million persons”, as shown below in Table 60, which is
higher than the national growth over the same historical period. All counties within the immediate
economic region of the Port of Charleston have seen a growth in population with the exception of
Bamberg and Williamsburg counties.

Census data from 2010 show increases in population across the low country area. With a 42 percent
growth rate, Dorchester County was the fastest growing county in the state between 2000 and 2010.
Berkeley and Charleston Counties followed with 25 percent and 13 percent according to the census
figures. Columbia remains the largest city in South Carolina, with a population of more than 120,000,
and Charleston, North Charleston, and Mount Pleasant follow in population. The low-country continues
to be a draw for people from other states. Census Bureau data show that a majority of residents of the
Tri-County region were born in other states.

16 2010 United Sates Census.
17 Ibid.
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Table 60: South Carolina Population Trends 1990 to 2010

Geography Population Percentage Change
1990 2000 2010 1990 to '00 | 2000 to '10 | 1990 to '10

Bamberg County 16,902 16,658 15,987 -1% -4% -5%
Berkeley County 128,776 142,651 177,843 11% 25% 38%
Beaufort County 86,425 120,937 162,233 40% 34% 88%
Calhoun County 12,753 15,185 15,175 19% 0% 19%
Charleston County 295,039 309,969 350,209 5% 13% 19%
Clarendon County 28,450 32,502 34,971 14% 8% 23%
Colleton County 34,377 38,264 38,892 11% 2% 13%
Dorchester County 83,060 96,413 136,555 16% 42% 64%
Georgetown County 46,302 55,797 60,158 21% 8% 30%
Lexington County 167,611 216,014 262,391 29% 21% 57%
Orangeburg County 84,803 91,582 92,501 8% 1% 9%
Williamsburg County | 36,815 37,217 34,423 1% -8% -6%
Richland County 285,720 320,677 384,504 12% 20% 35%
South Carolina 3,486,703 4,012,012 4,625,364 15% 15% 33%
United States 248,709,873 | 281,421,906.00 | 308,745,538 | 13% 10% 24%

Source: United States 2010 Census Data

7.1.2 Employment

South Carolina employment in 2010 totaled 1.7 million, with average annual wage of $37,566 as shown
in Table 61 and 62, respectively. Of the major industry sectors within the State, the public administration
sector employs the most persons, with 334,000 employees. Within the private sector, retail trade and
total manufacturing constitute a significant percentage of total industry employment, following closely
behind public administration in total employed persons, with 209,000 and 192,000, respectively.
Combined service industries, i.e., NAICS industries 54 through 81, are also noteworthy sectors within the
State, with the health care and social assistance services, and accommodation and food services
industries employing the largest share of those aggregated sectors.

Sub-state region industry sectors yield employment distributions similar to the State total, with few
exceptions. In the Trident region, retail trade, accommodation, and food services are more highly
concentrated and manufacturing is predominant compared to other regions of the State. Health care
and social services and manufacturing are relatively high as a percent of total industry employment,
which may be attributable to the relatively higher population growth within the region.
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Table 61: South Carolina Private Sector Employment — 2010

Low Santee Lower Upper
NAICS Industry Sector Country [Midlands |Trident |Waccamaw |Lynches | Catawba|Savannah [Pee Dee | Savannah| Upstate [Greenville | Worklink Ne
Agriculture, Forestry, Fishing
11|and Hunting 1,411 1,434 537 1,004 1,168 603 1,262 1,057 1,787 371 450 191 11,275
21|Mining 220 144 92 78 37 106 164 * * 64 83 988
22| Utilities 472 3,747 1,028 490 145 * 5,249 855 256 357 250 2,168 15,017
23|Construction 4,506 11,967| 12,718 6,684 3,027 3,329 16,255 3,053 2,551 5,332 8,982 4,625 83,029
31-33|Manufacturing 2,684 20,725 20,646 7,177 9,841 12,942 2,029 18,270 19,362| 29,506 28,050 21,125 192,357
42|Wholesale Trade 1,126 11,417 7,073 2,524 1,062 4,158 14,218 4,110 1,543 6,476 10,749 2,652 67,108
44-45 |Retail Trade 12,121| 34,773| 33,854 23,430 8,150| 13,322 2,146( 15,028 7,722 16,124 26,805 15,130 208,605
Transportation and
48-49|Warehousing 1,052 5,467 9,327 1,606 1,574 2,018 867 3,918 1,739 5,005 7,832 1,020 41,425
51|Information 916 5,013 4,839 1,829 527 1,803 785 1,113 657 918 5,443 972 24,815
s52|Finance and Insurance 1,904 20,274 6,927 3,634| 1,358 6,483 2,963 4,317 1,291 4,179 7,865 2,384 63,579
Real Estate and Rental and
53|Leasing 2,578 4,307 4,258 4,559 327 970 537 800 272 1,149 3,925 743 24,425
Professional and technical
54|services 2,482 13,075 16,687 3,808 1,351 3,284 3,678 2,893 1,206 3,535 12,439 1,992 66,430
Management of companies
55|and enterprises 442 3,569 1,278 689 314 260 104 987 284 1,507 4,007 305 13,746
Admin & Support & Waste
56|Mgnt. & Remediation Serv. 4,723| 18,560| 19,322 7,326 2,547 5,982 12,209 3,163 3,317 6,830 27,007 4,608| 115,594
61|Educational services 739 3,700 2,933 485 836 237 1,404 757 1,270 1,941 4,392 1,157 19,851
Health Care and Social
62|Assistance 8,069| 32,726 27,082 11,431 7,383 10,418 9,242 15,178 5,831| 10,293 19,839 9,562 167,054
Arts, Entertainment, and
71|Recreation 2,203 2,733 3,988 5,583 556 1,905 1,059 932 767 1,045 3,086 1,437 25,294
Accommodation and Food
72|Services 12,278 26,721| 31,202 30,290 4,692 8,471 8,446 9,328 4,831 12,230 19,296| 12,757| 180,542
Other Services (Except Public
g81|Administration) 4,026 9,254 7,981 3,459 1,813 2,148 2,085 2,863 1,623 3,006 6,237 2,702 47,197
92 |Public Administration 15,105| 72,277| 56,760 21,087 14,032| 16,887 19,659| 23,954 18,607 23,042 28,293| 24,499| 334,202
Total, Private and
Government 78,846( 301,959( 268,584 137,185| 60,780 96,648 104,304(112,741 74,954 133,037 225,012( 110,112( 1,704,162

Source: U.

S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW), obtained from the South Carolina Commerce Workforce.
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Table 62: South Carolina Average Annual Wage Earnings per Employee — 2010

Santee Lower Upper
NAICS Industry Low Country | Midlands Trident |Waccamaw |Lynches Cataw ba |Savannah | Pee Dee [Savannah Upstate |Greenville [ Worklink SC
Agriculture, Forestry,
11|Fishing and Hunting $31,352 | $32,170 | $26,622 $31,902 | $29,512 | $27,364 | $28,790 | $24,809 | $28,916 | $23,395 | $17,682 | $24,351 | $28,764
21|Mining 48,186 45,965 45,568 72,846 38,568 51,784 34,171 51,614 39,507 46,847
22| Utilities 67,340 70,237 59,456 46,435 50,923 51,110 95,019 60,470 66,710 60,049 95,286 75,392
23|Construction 36,214 40,506 41,796 36,792 35,531 36,743 47,732 31,971 33,116 38,321 41,477 34,436 41,025
31-33|Manufacturing 37,045 50,641 61,719 43,963 41,353 50,167 43,729 48,741 39,822 51,990 52,917 44,819 49,563
42 |Wholesale Trade 47,347 53,008 48,597 37,180 39,919 49,154 21,493 39,151 48,291 47,208 56,051 45,017 54,491
44-45 |Retail Trade 23,199 25,102 26,007 22,362 22,370 26,075 36,315 21,805 21,511 22,824 27,285 23,324 24,456
Transportation and
48-49 |Warehousing 34,365 38,852 37,419 30,257 33,241 32,567 57,887 32,818 36,335 38,256 43,466 36,890 37,685
51|Information 49,936 56,565 46,575 41,874 55,289 52,309 35,892 40,264 46,522 43,844 55,058 45,942 50,666
52|Finance and Insurance 53,798 57,256 63,474 43,843 38,613 44,131 42,720 38,469 36,787 50,515 58,813 37,761 52,720
Real Estate and Rental
53|and Leasing 34,119 39,576 37,981 25,363 24,802 41,380 27,434 27,467 21,128 36,294 31,684 26,439 33,388
Professional and
54|technical services 57,737 57,820 61,655 40,092 40,390 55,580 73,588 46,401 34,748 51,476 63,272 38,557 58,547
Management of
companies and
55|enterprises 38,732 48,115 86,261 53,932 68,513 51,031 39,538 41,144 45,547 86,332 72,366 68,523 64,068
Admin & Support & Waste
Mgnt. & Remediation
56|Serv. 24,957 26,450 27,656 22,752 27,331 31,529 66,247 24,376 20,303 25,309 27,969 21,309 31,451
61|Educational services 27,318 31,817 37,363 24,725 28,339 18,035 29,431 21,301 29,592 33,335 33,246 28,935 31,845
Health Care and Social
62 |Assistance 36,890 41,460 42,918 41,649 33,082 39,534 31,446 36,172 34,899 38,725 47,690 37,290 40,284
Arts, Entertainment, and
71|Recreation 23,642 15,884 18,651 18,076 16,270 13,641 17,987 14,792 13,761 18,037 16,338 14,113 17,532
Accommodation and
72 |Food Services 17,375 13,722 16,799 16,894 12,014 12,724 12,468 12,749 12,273 16,028 14,327 12,464 15,034
Other Services (Except
81|Public Administration) 27,100 28,203 28,792 22,961 21,870 24,411 20,813 25,232 22,623 26,758 26,039 25,028 26,543
92 |Public Adminsitration 40,787 45,915 50,843 44,561 37,524 38,689 47,783 40,602 39,557 42,012 45,739 44,318 45,904
Total, Private and
Government $ 32,163 | $39,062 | $39,685 | $ 29,556 | $ 31,784 | $ 36,650 | $ 39,489 | $ 33,922 | $ 32,471 | $38,583 | $ 40,183 | $ 34,700 | $ 37,566

Source: U. S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages (QCEW), obtained from the South Carolina Commerce Workforce.
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7.1.3 Wage Earnings by Sector

Of the private sector industries, utilities sector employees are paid the highest in average annual
earnings, slightly over $75,000 followed by employees within the wholesale trade. The average annual
earnings of utilities sector employees double the average annual wage earnings across all industry
sectors. Comparatively, the manufacturing sector, the major port user, generates average wages
statewide of $49,600, with a low of $37,000 in the Low Country and a high of $61,700 in the Trident
region. Unfortunately, the October 2011 unemployment rate for South Carolina was 10.5 percent,
higher than all but four other states in the Union (e.g., Michigan, Mississippi, District of Columbia,
California, and Nevada).

7.1.4 Median Household Income for Selected Counties

Median household incomes for selected counties in 2010 are shown in Table 63, with Beaufort County
showing the highest median household income, followed by Lexington County, Dorchester County,
Berkeley County, and Charleston County. Median household incomes for the Tri-County region
(Berkeley, Dorchester, and Charleston Counties) are higher than the State average of $42,117.

Table 63: South Carolina Median Household Income for Selected Counties — 2010

Geography Median Household Income | % of State Median Household Income
Bamberg County $29,101 69.1%
Berkeley County $49,284 117.0%
Beaufort County $55,266 131.2%
Calhoun County $37,507 89.1%
Charleston County $46,187 109.7%
Clarendon County $30,913 73.4%
Colleton County $32,446 77.0%
Dorchester County $51,132 121.4%
Georgetown County $38,340 91.0%
Lexington County $51,523 122.3%
Orangeburg County $32,699 77.6%
Williamsburg County $28,083 66.7%
Richland County $45,994 109.2%
SC State $42,117 100.0%

Source: Bureau of the Census, Small Area Income and Poverty Estimates Program

As shown in Table 64 below, the unemployment rate in the Tri-County region was lower than the State
average, but remains higher than the national average.
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Table 64: South Carolina State Unemployment for
Selected Counties - 2010

Geography Unemployment Rate
Bamberg County 15.6%
Berkeley County 10.0%
Beaufort County 8.8%
Calhoun County 11.8%
Charleston County 9.1%
Clarendon County 15.0%
Colleton County 13.2%
Dorchester County 9.3%
Georgetown County 12.3%
Lexington County 8.1%
Orangeburg County 15.3%
Williamsburg County 14.5%
Richland County 9.6%
SC State 11.2%

Source: Bureau of Labor Statistics, Local Area Unemployment Statistics (LAUS) Data 2010

7.1.5 Social Characteristics

This section describes social characteristics of the Tri-County region, each county within the region, and
community study areas. The community study areas are illustrated in Figure 34 and are defined by a
greater portion of the City of North Charleston, where most of the Port related infrastructures are
located™®. The social characteristics that are assessed in this section include population, race, age,
education, income, poverty, and unemployment.

18 With the exception of the Union Pier, Wando and the Columbus Street Terminals, most of the Port related
infrastructures are in the City of North Charleston.
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Figure 34: Community Study Area
7.1.5.1 Tri-County Region

Population Trends

The population growth trends from 1980 through 2010 for the Tri-County region are shown in Table 65.
The Tri-County region as a whole has experienced a rapid rate of growth since 1980. According to 2010
U.S. Census, the Tri-County region has a 61.9 percent growth between 1980 and 2010, with a net
population increase of 254,145 residents.

Table 65: Tri-County Region: Population Growth, 1980 to 2010

Berkeley County 74,727 128,776 142,651 177,843 138.0%
Charleston County | 276,974 295,039 309,969 350,209 26.4%
Dorchester County | 58,761 83,060 96,413 136,555 132.4%
Tri-County Region 410,462 506,875 549,033 664,607 61.9%
South Carolina 3,121,820 3,486,703 4,012,012 4,625,364 48.2%

Source: U.S. Census Bureau
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The 2010 population density for the Tri-County region was estimated by the U.S. Census Bureau to be
257 persons per square mile. Population density varied extensively for the three counties from a low of
162 persons per square mile in Berkeley County, 238 persons per square mile in Dorchester County, and
a high of 382 persons per square mile in Charleston.

Racial Composition

As shown in Table 66, all three counties, the Tri-County region, and the state of South Carolina have
lower percentages of minority populations than the United States according to the 2010 U.S. Census. In
the Tri-County region, Charleston County has a higher percentage of minority populations than
Dorchester and Berkeley Counties. In 2010, the Tri-County region as a whole had a similar racial
composition as the state of South Carolina, with approximately 65 percent white, 28 percent of the
population black, and 7 percent of the population either American Indian, Asian, Hispanic, or other race.

Table 66: Tri-County Region: Racial Composition, 2010

Race Berkeley County Charleston County | Dorchester County | Tri-County Region | SC u.s.
No. % No. % No. % No. % (%) (%)
White 118,265 | 66.50% | 224,834 | 64.20% | 92,584 67.80% 435,684 | 65.50% | 66.20% | 72.40%
Black 44,461 25.00% | 104,362 | 29.80% | 35,231 25.8 184,051 | 27.70% | 27.90% | 12.90%
American Indian 1,067 0.60% 1051 0.30% 956 0.70% 3,074 0.50% 0.40% 0.90%
Asian, Pacific 4,090 2.30% 4,553 1.30% 2,048 1.50% 10,691 1.60% 1.30% 4.80%
Hispanic (any race) | 10,671 6.00% 18,911 5.40% 6,008 4.40% 35,590 5.40% 5.10% 16.30%
Other 178 0.10% 350 0.10% 137 0.10% 665 0.10% 1.80% 3.10%
Total Minority 60,467 0.34 129,227 | 0.37 44,380 0.33 234,074 | 35.20% | 36.50% | 38.0%
Source: U.S. Census Bureau, Census 2010
Age Distribution

The age characteristics of the Tri-County region are shown in Table 67. All three counties and the Tri-
County region have lower median ages than the state of South Carolina and the nation according to the
2010 U.S. Census. In 2010, the median age was 34.5 for Berkeley County, 35.9 for Charleston County,
35.6 for Dorchester County, and 35.3 in the whole Tri-County region. The median ages for the State of
South Carolina and the Nation were 37.5 and 37.2, respectively. The lower median age for the Tri-
County region is partly because both Berkeley and Dorchester Counties have higher percentages of
children under the age of 18 than the Tri-County region, the State of South Carolina, or the Nation.

Table 67: Tri-County Region Age Characteristics, 2010
Age Group Berkeley County | Charleston County | Dorchester County | Tri-County Region | SC (%) | US (%)

No. % No. % No. % No. % % %

Under 18 22,439 | 24.4% | 72,939 20.8% | 37,396 27.2% 154,000 | 23.1% | 23.3% | 24.0%

18-64 59,739 | 65.5% | 233,351 | 66.3% | 85,848 62.4% 436,336 | 65.3% | 63.0% | 63.0%

65 or above | 8,105 10.1% | 45,192 12.9% | 14,232 10.4% 74,405 11.6% | 13.7% | 13.0%

Median Age | 34.5 35.9 35.6 35.3 37.5 37.2

Source: U.S. Census Bureau, Census 2010

104



Income and Poverty
The 2010 U.S. Census income and poverty data for the Tri-County region and the state of South Carolina
are summarized in Table 68. All three counties in the region had median household incomes that were

higher than that for the State.

Table 68: Regional Income and Poverty Data, 2010

South

Berkeley | Charleston | Dorchester | Carolina
Median Household Income $49,427 | $46,324 $50,908 $42,018
Per Capita Income $22,270 | $27,831 $23,010 $22,128
Total for whom poverty status is
determined 173,743 | 340,249 135,737 4,493,865
Persons Below Poverty Level 26,399 64,143 14,852 815,755
Percent of Persons Below Poverty Level 15.20% 18.90% 10.90% 18.20%
Person Below 50% of Poverty Level 11,421 31,632 6,430 377,849
Percent of Persons Below 50% Poverty
Level 6.6% 9.3% 4.7% 8.4%

Source: U.S. Census Bureau, Census 2010

Dorchester County had the highest median household income, while Charleston County had the lowest.
However, in terms of per capita income, Charleston County had the highest income. In 2010, Charleston
County had the highest percent of persons living below poverty level (18.9 percent) when compared to
the other counties in the region and to the State of South Carolina. Berkeley and Dorchester Counties
had 15.2 and 10.9 percent of their population living below the poverty level, respectively, and the State
of South Carolina had 18.2 percent. Charleston County also had the highest percent of persons living
below 50 percent of the poverty level.

7.1.5.2 North Charleston Community Study Area

Population Trends

An urbanized area surrounds the City of North Charleston, with a 2010 population density of
approximately 1,361. Surrounding land uses include residential, office, institutional, and commercial
uses. Based on the U.S. Census, the population in the North Charleston study area has increased from
79,641 residents in 2000 to 97,471 in 2010. This population increase of 22.4 percent is in lockstep with
26.4 and 61.9 percent population growths observed for Charleston County and Tri-County region,
respectively.

Racial Composition

The racial composition of the North Charleston study area is 47.2 percent black and 37.9 percent white,
which is in sharp contrast to the racial composition of Tri-County region (27.9 percent black and 65.5
percent white). In 2010, the total percent of minority residents living in North Charleston study area was
nearly 62.1 percent.

Income Distribution
The income distribution for the North Charleston study area reveals a median household income of
$37,049, which is much less than that for either Charleston County or the Tri-County region (546,324
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and $48,886, respectively). Also, the percent population in poverty for the North Charleston study area
is 17.9 percent, which is much higher than 13.9 percent observed in Charleston County and 15.0 percent
in the Tri-County region.

Educational Attainment

The educational attainment levels for the North Charleston study, Charleston County, and the Tri-
County region are presented in the following text. In 2010, approximately 32.3 percent of the
population 25 years and older had completed high school, compared to 23.2 percent for the Charleston
County, and the 28.7 percent for the Tri-County region. Also, within this study area, 11.5 percent of the
population age 25 and older earned a college degree. In Charleston County and the Tri-County region,
23.4 percent and 11.7 percent of the population age 25 years and older had college degrees,
respectively.

7.1.6 Environmental Justice

An environmental justice analysis was conducted to assess whether the populations currently residing in
the vicinity of the proposed Charleston Harbor Post 45 can be defined as minority and/or low-income
populations. Executive Order 12898, Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, provides that “each Federal agency shall make achieving
environmental justice part of its mission by identifying and addressing, as appropriate,
disproportionately high and adverse human health or environmental effects of its programs, policies and
activities on minority populations and low-income populations.”

The proposed Charleston Harbor Post 45 project is located in Charleston and Berkeley Counties, South
Carolina. According to the U. S. Bureau of Census 2010, Charleston and Berkeley Counties have an
estimated population of 528,000. Minorities comprise approximately 35.9 percent of the population,
most of whom are African Americans. With the exception of the Union Pier, Wando and the Columbus
Street Terminals, most of the Port related infrastructures are in the City of North Charleston. According
to the 2010 U.S. Census, the City of North Charleston — where extensive existing shipping facilities are
expanding to meet demand — had a total population of 97,471, of which approximately 63.2 percent
were minorities. Conversely, Mount Pleasant had a total population of 67,843, of which 10.7 percent
were minorities. The median household income was $46,324 for Charleston County residents, $38,693
for North Charleston City residents, and $70,636 for the Town of Mount Pleasant residents.

Any individual with total income less than an amount deemed to be sufficient to purchase basic needs of
food and shelter, clothing, and other essential goods and services is classified as poor. The amount of
income necessary to purchase these basic needs is the poverty line or threshold and is set by the Office
of Management and Budget (U. S. Census 2010). The 2010 poverty line for an individual under 65 years
of age is $11,344. The poverty line for a three-person family with one child and two adults is $15,030.
For a family with two adults and two children the poverty line is $22,491 (U. S. Census 2010).

Figure 35 below shows the communities of minority populations along the navigation channel where the
majority of the construction would occur. These communities are disproportionately located near the
North Charleston area. A few communities are located in Mount Pleasant, Clouter Creek, and Daniel
Island. The proposed project includes dredging the 26.7 mile Federal Navigation Project to allow larger
Post-Panamax ships to operate more efficiently. The harbor deepening alternatives consist of deepening
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the navigation channel from the ocean through the container terminals at Wando Welch and North
Charleston. The existing activities, including deposition of dredged sediment, will not have significant
impacts on any populations, including minority populations and low-income populations. The dredging
activities would be focused in the Cooper River. Sediment deposition activities would be focused in the
existing CDFs. No construction activities would occur on land at the Wando River, North Charleston

Terminal, and Columbus River.
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Figure 35: Minority Population Communities

The proposed harbor deepening would not increase the number of containers moving through the port

on a given year. Although vessel fleet forecast predicts an increase in the number of containers moving
through the port over time as a result of increasing demand, that increase is expected to occur in the
Without Project Condition —independent of a harbor deepening project.

According to the SCSPA, the port will reach its landside cargo handling capacity near 2037 when the
total number of TEU’s reaches 4.2 million. It is anticipated that without deepening (i.e., the -45 foot
depth) more vessels would be required to this cargo. With deepening of the harbor to a 52-foot depth,
the total number of vessels would decrease (when compared to without project conditions) as vessels
would be able to load more deeply under the improved conditions.
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Since the number of containers per year is not predicted to increase as a result of the deepening, no
landside changes in emissions would occur as a result of the deepening. The Corps predicts a reduction
in the number of vessels used to transport the number of containers for each year (when compared to
without project conditions) if the harbor is deepened. As a result, total emissions would decrease in a
given year if the harbor is deepened (when compared to without project conditions). Since overall air
emissions in the port would decrease slightly as a result of the project (when compared to without
conditions), there is no technical need for the project to conduct a detailed analysis of the how those
emissions disperse. Additionally, since there would be an overall decrease in emissions (including air
toxins when compared to without project conditions), the Corps does not expect any National Ambient
Air Quality Standards (NAAQS) violations as a result of harbor deepening. Therefore, a risk-based
assessment of the health effects associated with the proposed action is not warranted. Any potential
adverse effects of the presently permitted air emissions would be reduced if the harbor is deepened
because of the reduction in vessels (when compared to without project conditions).

The Corps evaluated potential project impacts of the proposed harbor deepening and found that the
information shows that the proposed action would not cause disproportionately high and adverse
impacts to minority populations, low-income populations, or children.

7.2 Regional Economic Development Analysis

The regional economic development (RED) account measures changes in the distribution of regional
economic activity that would result from each alternative plan. Evaluations of regional effects are
measured using nationally consistent projection of income, employment, output and population.

7.2.1 Regional Analysis

The USACE Online Regional Economic System (RECONS) is a system designed to provide estimates of
regional, state, and national contributions of federal spending associated with Civil Works and American
Recovery and Reinvestment Act (ARRA) Projects. It also provides a means for estimating the forward
linked benefits (stemming from effects) associated with non-federal expenditures sustained, enabled, or
generated by USACE Recreation, Navigation, and Formally Utilized Sites Remedial Action Program
(FUSRAP). Contributions are measured in terms of economic output, jobs, earnings, and/or value added.
The system was used to perform the regional analysis for the Charleston Harbor Deepening and
Widening Project.

This report provides estimates of the economic impacts of Civil Works Budget Analysis for New Analysis
Project. The Corps’ IWR, the Louis Berger Group, and Michigan State University developed RECONS to
provide estimates of regional and national job creation, and retention and other economic measures
such as income, value added, and sales. This modeling tool automates calculations and generates
estimates of jobs and other economic measures, such as income and sales associated with USACE's
ARRA spending, annual Civil Work program spending, and stem-from effects for Ports, Inland Water
Way, FUSRAP, and Recreation. This is done by extracting multipliers and other economic measures from
more than 1,500 regional economic models that were built specifically for USACE project locations.
These multipliers were then imported to a database and the tool matches various spending profiles to
the matching industry sectors by location to produce economic impact estimates.
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Table 69 provides the project information while Table 70 provides the economic impact regions for the
Charleston Post 45 analysis.

Table 69: Project Information

Project Name: Charleston Harbor

Project ID:

Division: SAD

District: Charleston District

Type of Analysis: Civil Works Budget Analysis
Business Line: Navigation

Work Activity: CWB - Navigation Construction

Table 70: Economic Impact Regions
Regional Impact Area: Micropolitan Area Generic Model

Regional Impact Area ID: | MICRO
Counties included

State Impact Area: South Carolina

National Impact: Yes

7.2.2 Results of the Economic Impact Analysis

The RED impact analysis was evaluated at three geographical levels: Local, State, and National for the
Locally Preferred Plan (52/48). The Local analysis represents the Charleston impact area which
encompasses the area included in about a 50-mile radius around the project area. The State level
analysis includes the State of South Carolina. The National level includes the 48 contiguous U.S.

Table 71 displays the overall spending profile that makes up the dispersion of the total project
construction cost among the major industry sectors. The spending profile also identifies the
geographical capture rate, also called Local Purchase Coefficient (LPC) in RECONS, of the cost
components. The geographic capture rate is the portion of USACE spending on industries (sales)
captured by industries located within the impact area. In many cases, IMPLAN’s trade flows Regional
Purchase Coefficients (RPCs) are utilized as a proxy to estimate where the money flows for each of the
receiving industry sectors of the cost components within each of the impact areas.
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Table 71: Input Assumptions (Spending and LPCs)

Categor Spending Spending Local State National
gory (%) Amount  LPC(%) LPC(%)  LPC(%)
Dredging Fuel 6% $31,781,000 52% 52% 90%
Metals and Steel Materials 4% $22,403,000 29% 29% 90%
Textiles, Lubricants, and Metal Valves and Parts (Dredging) 2% $10,941,000 17% 18% 65%
Pipeline Dredge Equipment and Repairs 5% $27,092,000 32% 40% 100%
Aggregate Materials 3% $15,109,000 75% 75% 97%
Switchgear and Switchboard Apparatus Equipment 0% $1,563,000 25% 25% 80%
Hopper Equipment and Repairs 2% $9,899,000 3% 3% 97%
Construction of Other New Nonresidential Structures 14% $70,856,000 84% 95% 100%
Industrial and Machinery Equipment Rental and Leasing 7% $38,033,000 71% 72% 100%
Planning, Environmental, Engineering and Design Studies
& & & & 5% $23,966,000 60% 60% 100%

and Services
USACE Overhead 7% $34,386,000 85% 85% 100%
Repair and Maintenance Construction Activities 4% $21,361,000 85% 94% 100%
Industrial Machinery and Equipment Repair and

) 11% $54,705,000 89% 91% 100%
Maintenance
USACE Wages and Benefits 13% $69,293,000 75% 98% 100%
Private Sector Labor or Staff Augmentation 15% $79,713,000 100% 100% 100%
All Other Food Manufacturing 2% $9,899,000 28% 28% 90%
Total 100% $521,000,000 - - -

The USACE is planning on expending $521,000,000 on the project. Of this total project expenditure
$376,575,111 will be captured within the regional impact area. The rest will be leaked out to the state or
the nation. The expenditures made by the USACE for various services and products are expected to
generate additional economic activity in that can be measured in jobs, income, sales and gross regional
product as summarized in the following table and includes impacts to the region, the State impact area,
and the Nation. Table 72 is the overall economic impacts for this analysis.

The labor income represents all forms of employment earnings. In IMPLAN’s regional economic model, it
is the sum of employee compensation and proprietor income. The Gross Regional Product (GRP) which
is also known as value added, is equal to gross industry output (i.e., sales or gross revenues The GRP,
which is also known as value added, is equal to gross industry output (i.e., sales or gross revenues) less
its intermediate inputs (i.e., the consumption of goods and services purchased from other U.S. industries
or imported). The number of jobs equates to the labor income. An interesting note is that in the local
geography, one job averages an annual wage of $51,975, the State equivalent is $51,783 and the
National equivalent is $55,834 (labor income/job). The total impact, direct and secondary, yields a local
average wage of $55,228, State average wage of 556,678, and $57,532 average wage at the national
level.
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Table 72: Overall Summary Economic Impacts

Impact Areas

Impacts Regional State National
Total Spending $521,000,000 $521,000,000 $521,000,000
Direct Impact
Output $376,575,111 $406,198,903 $509,496,771
Job 4,261.22 4,497.39 5,017.03
Labor Income $235,336,710 $254,903,327 $288,641,488
GRP $268,074,116 $290,513,535 $337,240,062
Total Impact
Output $693,409,781 $747,332,764 $1,356,214,094
Job 6,649.60 7,214.03 10,118.59
Labor Income $345,613,849 $373,567,450 $564,963,105
GRP $457,292,140 $494,295,371 $815,843,886

Tables 73, 74, and 75 present the economic impacts by industry sector both for each geographical
region. Note that Labor -5001- is the largest impact area at the regional, state and national levels,
implying that all the labor demand can be met at the regional level. Impacts at the National level show a
tremendous expansion most certainly due to the many multiple turnover of money that ripples
throughout the National economy.
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Table 73: Economic Impact at Regional Level

IMPLAN
No Industry Sector Sales Jobs Labor Income GRP
Direct Effects
115 Petroleum refineries $12,604,613 1.48 $413,318 $1,936,685
171 Steel product facturi
T $3,027,687 6.15 $516,172 $626,906
from purchased steel
198 Valve and fittings other than
; i $524,854 1.70 $126,164 $243,699
plumbing manufacturing
201 Fabricated pi d pipe fitti
e $3,801,002 13.52 $894,755 $1,549,766
manufacturing
26 Mining and quarrying sand,
gravel, clay, and ceramic and $4,867,054 28.68 $2,269,087 $2,736,385
refractory minerals
268 Switchgear and switchboard
celhl Wit $162,058 0.43 $37,696 $78,036
apparatus manufacturmg
290 Ship building and repairing $215,417 0.88 $68,757 $83,023
319 Wholesale trade businesses $10,077,401 57.29 $4,480,100 $7,871,148
322 Retail Stores - Electroni d
etall Stores - tlectronics an $41,552 0.41 $18,087 $23,673
appliances
323 Retail Stores - Building material
$2,726,828 32.75 $1,299,969 $1,870,198
and garden supply
324 Retail Stores - Food and
etall Stores -roodan $59,510 1.03 $30,632 $43,842
beverage
326 Retail Stores - Gasoline stations $799,455 11.30 $329,215 $559,641
332 Transport by air $14,221 0.05 $3,411 $6,213
333 Transport by rail $460,154 1.30 $146,416 $247,841
334 Transport by water $94,472 0.18 $20,038 $41,910
335 Transport by truck $6,926,535 53.25 $3,133,761 $3,764,051
337 Transport by pipeline $136,382 0.24 $45,440 $43,463
36 Construction of other new
o $59,175,009 413.72 $21,799,534 $26,041,908
nonresidential structures
365 Commercial and industrial
machinery and equipment $27,116,473 92.18 $7,131,670 $14,907,324
rental and leasing
375 Envi tal and oth
nvirenmental and Gtner $14,273,521 122.60 $9,946,571 $9,982,147
technical consulting services
386 Business support services $29,345,264 513.02 $18,128,156 $17,947,979
39 Maintenance and repair
construction of nonresidential $18,260,739 143.31 $7,606,797 $9,158,770
structures
417 Commercial and industrial
machinery and equipment $48,610,992 444.30 $29,742,133 $36,236,436
repair and maintenance
439 * Employment and payroll onl
A2 - Y $51,969,750 441.03 $47,212,404 $51,969,750
(federal govt, non-military)
5001 Labor $79,713,000 1,876.12 $79,713,000 $79,713,000
69 All other food manufacturing $1,571,168 431 $223,426 $390,322
Total Direct Effects $376,575,111 4,261.22 $235,336,710 $268,074,116
Secondary Effects $316,834,669 2,388.38 $110,277,139 $189,218,024
Total Effects $693,409,781 6,649.60 $345,613,849 $457,292,140
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Table 74: Economic Impact at State Level

IMPLAN
No Industry Sector Sales Jobs Labor Income GRP
Direct Effects
115 Petroleum refineries $12,604,613 1.48 $413,318 $1,936,685
171 Steel product facturi
T $3,027,687 6.15 $516,172 $626,906
from purchased steel
198 Valve and fittings other than
; i $681,143 2.24 $163,733 $316,267
plumbing manufacturing
201 Fabricated pi d pipe fitti
e $6,117,838 21.76 $1,453,199 $2,522,181
manufacturing
26 Mining and quarrying sand,
gravel, clay, and ceramic and $4,867,054 28.68 $2,269,087 $2,736,385
refractory minerals
268 Switchgear and switchboard
WItens Wt $162,058 0.43 $37,696 $78,036
apparatus manufacturing
290 Ship building and repairing $215,417 0.88 $68,757 $83,023
319 Wholesale trade businesses $10,077,401 57.29 $4,480,100 $7,871,148
322 Retail Stores - Electroni d
etall stores - Electronics an $46,176 0.46 $20,203 $26,441
appliances
323 Retail Stores - Building material
$2,759,464 33.15 $1,315,528 $1,892,581
and garden supply
324 Retail Stores - Food and
etatt Stores -rood an $68,985 1.19 $35,509 $50,822
beverage
326 Retail Stores - Gasoline stations $855,193 12.09 $352,168 $598,659
332 Transport by air $14,221 0.05 $3,411 $6,213
333 Transport by rail $460,154 1.30 $146,416 $247,841
334 Transport by water $94,472 0.18 $20,038 $41,910
335 Transport by truck $6,926,535 53.25 $3,133,761 $3,764,051
337 Transport by pipeline $136,382 0.24 $45,440 $43,463
36 Construction of other new
o $66,995,688 471.85 $24,680,600 $29,483,654
nonresidential structures
365 Commercial and industrial
machinery and equipment $27,352,769 93.07 $7,193,816 $15,037,228
rental and leasing
375 Envi tal and oth
nvironmentatand other $14,273,521 122.60 $9,946,571 $9,982,147
technical consulting services
386 Business support services $29,345,264 513.02 $18,128,156 $17,947,979
39 Maintenance and repair
construction of nonresidential $20,067,218 158.60 $8,359,315 $10,064,819
structures
417 Commercial and industrial
machinery and equipment $49,943,290 458.88 $30,557,286 $37,229,580
repair and maintenance
439 * Empl t and Il onl
AR Cl LAl ELl $67,822,193 578.11 $61,626,621 $67,822,194
(federal govt, non-military)
5001 Labor $79,713,000 1,876.12 $79,713,000 $79,713,000
69 All other food manufacturing $1,571,168 431 $223,426 $390,322
Total Direct Effects $406,198,903 4,497.39 $254,903,327 $290,513,535
Secondary Effects $341,133,861 2,716.64 $118,664,123 $203,781,836
Total Effects $747,332,764 7,214.03 $373,567,450 $494,295,371
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Table 75: Economic Impact at National Level

IMPLAN
No Industry Sector Sales Jobs Labor Income GRP
Direct Effects
115 Petroleum refineries $23,795,925 2.99 $865,182 $3,985,318
171 Steel product facturi
T $16,228,140 32.97 $3,013,417 $3,669,532
from purchased steel
198 Valve and fittings other than
) i $5,610,478 19.53 $1,389,386 $2,695,579
plumbing manufacturing
201 Fabricated pi d pipe fitti
e $21,395,902 76.10 $5,139,723 $8,939,485
manufacturing
26 Mining and quarrying sand,
gravel, clay, and ceramic and $7,463,257 46.21 $3,479,473 $4,196,037
refractory minerals
268 Switchgear and switchboard
WItens Witen! $977,248 2.65 $230,748 $476,129
apparatus manufacturmg
290 Ship building and repairing $9,470,026 39.65 $3,214,110 $3,860,024
319 Wholesale trade businesses $12,111,426 69.81 $5,384,365 $9,459,863
322 Retail Stores - Electroni d
etall stores - Electronics an $50,015 0.49 $21,986 $28,772
appliances
323 Retail Stores - Building material
$2,797,154 33.62 $1,333,496 $1,918,514
and garden supply
324 Retail Stores - Food and
etatt Stores -rood an $69,292 1.20 $35,667 $51,048
beverage
326 Retail Stores - Gasoline stations $858,067 12.13 $353,379 $600,671
332 Transport by air $30,284 0.12 $7,947 $14,146
333 Transport by rail $617,962 1.77 $196,795 $333,099
334 Transport by water $173,985 0.39 $36,903 $77,550
335 Transport by truck $7,806,946 60.56 $3,532,084 $4,242,488
337 Transport by pipeline $349,471 0.60 $139,499 $133,927
36 Construction of other new
o $70,856,000 500.54 $26,148,322 $31,378,969
nonresidential structures
365 Commercial and industrial
machinery and equipment $37,977,438 133.40 $9,988,118 $20,929,297
rental and leasing
375 Envi tal and oth
nvironmentatand other $23,962,822 208.02 $16,698,606 $16,758,333
technical consulting services
386 Business support services $34,375,144 605.97 $21,315,655 $21,102,394
39 Maintenance and repair
construction of nonresidential $21,354,910 169.50 $8,901,821 $10,758,162
structures
417 Commercial and industrial
machinery and equipment $54,686,477 510.81 $33,473,131 $40,765,327
repair and maintenance
439 * Employment and payroll onl
A - i $69,292,993 590.83 $62,963,982 $69,292,994
(federal govt, non-military)
5001 Labor $79,713,000 1,876.12 $79,713,000 $79,713,000
69 All other food manufacturing $7,472,409 21.05 $1,064,692 $1,859,404
Total Direct Effects $509,496,771 5,017.03 $288,641,488 $337,240,062
Secondary Effects $846,717,323 5,101.56 $276,321,617 $478,603,824
Total Effects $1,356,214,094 10,118.59 $564,963,105 $815,843,886
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Total Charleston Harbor Post 45 Expansion Project economic impact for the State of South Carolina
(Table 74) is composed of $747 million in sales, approximately 7,214 jobs, $374 million in labor income
and a contribution of $494 million to GRP.

Table 76 presents the demographic data of the impact region. In 2008, the combined metropolitan
impact area of Berkeley, Charleston, and Dorchester Counties had a population of 645,729 with an area
of 2,791 square miles and a total personal income of $23.3 billion.

Table 76: Impact Region Definition (2008)

Regional Impact Area ID: 16
Regional Impact Area Name: | Charleston North Charleston Summerville SC MSA
Impact Area Type Micropolitan Impact Area
State Impact Region:: South Carolina
County FIPS Area (sq. mi) Population Households Total Personal
Income
(in millions)
Berkeley 45015 1,228 166,188 60,437 $5,304
Charleston 45019 987 348,957 144,593 $14,046
Dorchester 45035 576 130,584 47,968 $3,947
Total 2,791 645,729 252,998 $23,297

Table 77 shows the impact region profile for 19 selected sectors. It displays the geographical capture
amounts for the Charleston - North Charleston - Summerville South Carolina MSA, which is that portion
of USACE spending that is captured in the impact area. The labor income represents all forms of
employment earnings (in IMPLAN'’s regional economic model, it is the sum of employee compensation
and proprietor income). The GRP is equal to gross industry output (i.e., sales or gross revenues) less its
intermediate inputs (i.e., the consumption of goods and services purchased from other U.S. industries or
imported). The number of jobs equates to the labor income. The total Charleston North Charleston
Summerville MSA is composed of $49.55 billion in output (sales), 398,686 employment, $17.3 billion in
labor income and a contribution of $26.25 billion to GRP. An interesting note is that in the MSA, one job
averages an annual wage of $43,423 (labor income/employment).
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Table 77: Impact Region Profile (2008)

Regional Impact Area ID: 16

Regional Impact Area Name: Charleston North Charleston Summerville SC MSA

Impact Area Type Metropolitan Impact Area

State Impact Region:: South Carolina

Section Output Labor Income | GRP Employment
(millions) (millions) (millions)

Accommodations and Food Service $2,062 $690 $1,081 34,290

Administrative and Waste $1,715 $872 $1,087 30,671

Management Services

Agriculture, Forestry, Fishing and $238 S47 $88 3,061

Hunting

Arts, Entertainment, and Recreation S647 S167 $256 8,954

Construction $3,590 $1,215 $1,334 29,220

Education $2,471 $2,074 $2,348 40,180

Finance, Insurance, Real Estate, Rental | $4,603 $1,061 $3,041 35,352

and Leasing

Government $3,956 $2,737 $3,543 34,812

Health Care and Social Assistance $2,628 $1,409 $1,664 29,056

Imputed Rents $3,481 $524 $2,223 23,021

Information $1,862 $353 $697 6,257

Management of Companies and $214 $85 $114 1,236

Enterprises

Manufacturing $12,176 $1,763 $2,620 22,661

Mining $92 $10 $22 275

Professional, Scientific, and Technical $3,618 $1,779 $2,051 30,626

Services

Retail Trade $2,889 $1,255 $1,968 45,066

Transportation and Warehousing $1,354 $591 $819 13,927

Utilities $353 S73 $260 827

Wholesale Trade $1,603 S604 $1,038 9,192

Total $49,552 $17,312 $26,252 398,686
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US Atlantic Coast TEU Forecast 2012 -2037
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Figure 5: US East Coast Projected Volumes 2012-2037
Source: IHS Global Insight

Figure 6 indicates TEU imports for the Port of Charleston increasing from about 0.6 million to 1.7 million
from 2012 to 2037. Exports are projected to increase from 0.6 million to 2.6 million containers over the
same time period. Exports are forecast to exceed imports beginning in the year 2015 for most Ports in
the US Atlantic Coast and 2014 for the Port of Charleston.

U.S. Army Corps of Engineers Charleston District | V. HISTORIC AND PROJECTED VOLUMES OF [k}
SOUTH ATLANTIC PORTS (2)
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Port of Charleston TEU Forecast 2012 - 2037
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Figure 6: Port of Charleston Projected Volumes 2012-2037
Source: IHS Global Insight

VI. DETERMINE CURRENT COMMODITIES AND TRADING REGIONS (PARTNERS)
FOR EACH PORT (3)

The Port of Savannah

Until 2011, the Port of Savannah grew faster than most ports in the Atlantic region. The Port’s success
has been attributed to the development of a network of distribution centers (DC) in its vicinity. Much
like Charleston, the port is gearing itself for Asian trade, especially the anticipated development in Suez-
routed services. The trade lanes served by Savannah are similar to those served by Charleston, except
that Savannah has captured a much larger share of Asian cargo, accounting for about 60% of its overall
trade. The port is served by many lines, the largest of which are Hapag-Lloyd, followed by Maersk Line
and Zim, providing 40 separate shipping services.

The Port of Savannah is the biggest portal for imports from China in the U.S. Mid and South Atlantic
(Norfolk to Miami). In FY11, it handled 48%, or 552,674 TEUs, of the total Mid and South Atlantic trade
with China (1,156,833 TEUs). During FY11, the top import from China to Savannah was furniture, which
was one of the fastest growing commodities during this time period. Other fast growing import

U.S. Army Corps of Engineers Charleston District | VI. DETERMINE CURRENT COMMODITIES 14
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commodities over the same period were machinery/Appliances/Electronics (+19%, +10,371 TEUs) and
Hardware & Houseware (+10%, +6,761 TEUs). The top import commodities entering Mid and South
Atlantic ports from China in FY11 were Furniture (229,833 TEUs), Retail Goods (175,595 TEUs), and
Hardware (143,184 TEUs). Savannah was the number one destination.

The Port of Savannah is the biggest portal for exports to China from the U.S. Mid and South Atlantic
(Norfolk to Miami). In FY11, it handled 44%, or 193,274 TEUs, of the total Mid and South Atlantic trade
with China (442,426 TEUs). During FY11, the fastest growing export to China from Savannah was cotton,
which was up 56% (+4,988 TEUs) from 8,936 TEUs in FY10 to 13,924 TEUs in FY11. Other fast growing
export commodities over the same period were Logs/Lumber (+35%, +3,878 TEUs), Textiles (+21%,
+1,461 TEUs) and Wood Products (+139%, +1,028 TEUs). The top export commodities from Mid and
South Atlantic ports to China in FY11 were Paper Waste (95,834 TEUs), Wood Pulp (58,817 TEUs), and
Logs and Lumber (46,374 TEUs). Savannah was the number one exporting port for wood pulp.

The Port of Charleston

The Port of Charleston has three container terminals (Wando, North Charleston and Columbus Street)
and is the fourth largest container port on the US East Coast (USEC), after New York, Savannah and
Norfolk. Wando Welch is the most frequently called terminal, with most of its calls coming from Europe.
Overall, the port has an excellent combination of deep water access” for post-Panamax containerships,
high capacity, and highly efficient port operations. It has an integrated rail”> and highway system with
access to 60 million people within 500-mile radius. CSX and Norfolk Southern operate dockside rail
service at Columbus Street, Union Pier, and North Charleston Terminals. The Wando Welch Terminal is
connected by intermodal service via direct dray to the railhead.

The Port of Charleston provides highly efficient access to the global marketplace and it directly serves
more than 150 countries, with strong growth in India and other Asian markets. The Port’s main trade is
with Northern Europe (36%); Northern Asia (22%); India and other Asia (12%); South America East Coast
(6%) & South America West Coast (5%). The port is served by many lines, the largest of which is Maersk,
followed by MSC, Evergreen and others, providing a total of total of about 40 separate shipping line
services. As indicated in Figure 6, above, TEU imports for the Port of Charleston are projected to increase
from about 0.6 million to 1.7 million containers from 2012 to 2037. Exports are projected to increase from
0.6 million to 2.6 million containers over the same time period (IHS Global Insight). Exports are forecast to
exceed imports beginning 2015 for most Ports in the US Atlantic Coast and 2014 for the Port of Charleston.
The top export cargo going through the port includes paper & paperboard, wood pulp, auto parts, logs &
lumber and fabrics & raw cotton. The top import commodities include furniture; auto parts; sheets, towels,
blankets; fabrics including raw cotton; auto and truck tires and tubes; and general cargo.

* The Port of Charleston is one of the few ports in South Atlantic Coast which can accommodate post-
Panamanx ships at high tide.
> Class | rail operators include CSX and Norfolk Southern

U.S. Army Corps of Engineers Charleston District | VI. DETERMINE CURRENT COMMODITIES 15
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The Port of Virginia

The Port of Virginia has five primary terminals — Norfolk International, Portsmouth Marine, Newport
News, Virginia Inland and the APM terminal. The first three terminals (Hampton Roads) are responsible
for a large percentage of the trade volume of South Atlantic Ports. Hampton Roads is centrally located
for commercial traffic to numerous metropolitan regions of the United States. As the largest intermodal
facility on the U.S. East Coast, the Port of Virgina offers six direct-service trains to 28 major cities every
day. A modern network of interstate and local highways permits fast, direct and motor-freight
transportation to any point in the United States.

The top trading partners with Port of Norfolk include Italy, Netherlands, United kingdom, France, &
Germany (Northern Europe); China & South Korea (Asia Northeast); Brazil (South America); India (India
& Others); Turkey (Mediterranean). When measured in TEUs, the top countries sending goods to Port of
Norfolk were China, Brazil, Germany, India, Italy and the Netherlands; and the top countries receiving
goods from Port of Norfolk were China, Belgium, Germany, United Kingdom, Netherlands, Japan, and
Italy. Top export commaodities include Mineral fuel, Qil Etc, Misc, Grain, seed, Fruit; Wood pulp; Food
Waste, Animal Feed; & Wood. Top import commodities are Machinery; Furniture & Bedding; Salt,
Sulfur, Earth & Stone, Beverages; Vehicles; & Fertilizers.

The Port of Jacksonville (JAXPORT)

The Port of Jacksonville (JAXPORT) owns and manages three cargo terminals in Jacksonville, Florida,
including the Blount Island Marine Terminal, the Dames Point Marine Terminal and Talleyrand marine
Terminal. The port and its maritime partners handle containerized cargo, automobiles, recreational
boats and construction equipment (Ro/Ro), dry and liquid bulks, breakbulk commodities, and oversized
and specialty cargoes. In 2012, JAXPORT’s three cargo terminals handled a total of 8.2 million tons of
cargo, including more than 923,000 TEUs and more than 608,000 vehicles. JAXPORT now ranks as the
No. 1 vehicle export port in the United States, and Jacksonville is the top container port in the State of
Florida. According to Trade Development & Global Marketing, in CY 2011 the top export commodities of
the Port of Jacksonville were automobiles (26%), general cargo (5%), grocery product misc. (5%), paper
and paperboard (5%), Poultry, fresh and frozen (5%). The top export lanes were Puerto Rico (53%),
Israel (8%), Brazil (4%), China (3%), and Saudi Arabia (3%). For the same year imported commodities
include coal & coke (24%), gasoline & aviation (17%), petroleum/crude & fuel oil (13%), limestone chips
(9%), paper & paperboard inc. waste (9%). The major import trade lanes include Colombia (24%), Virgin
Islands (15%), Canada (8%), Bahamas (7%), Puerto Rico & Mexico (5%).

The Port of Wilmington

The Port of Wilmington is the smallest of all the ports in this analysis. Although large international
shipping lines call on this port, each line has only one service on a weekly, monthly, or bi-monthly
schedule. It is ranked 18" on the list of U.S. Port rankings for volume for the first quarter of 2012. As
reported in Port of Wilmington statistics, the port realized 290,666 TEUs in 2011, the highest since 2005.
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In 2012, the top 5 import commodities were chemicals, grain, urea, ore, mica, schist, and machinery/pts.
The top export commodities were forest products, woodpulp, woodchips, general
merchandize/miscellaneous, and food products. The top import trading partners include China (21%),
Great Britain (20%), Trinidad & Tobago (12%), Canada (10%), and Belgium (9%). The top export trading
partners are (China (34%), Turkey (18%), South Korea (11%), Belgium (11%), and Great Britain (6%).

VIl. DETERMINE CURRENT COST OF COMMODITY MOVEMENTS — CHARLESTON
HARBOR-WITHOUT PROJECT CONDITION (4)

This section of the analysis will discuss the three cost components of Multiport Analysis of sea (vessel), port,
and land. However, sea cost will not be calculated but would be referenced as part of the overall
transportation cost of moving cargo from point of origin to destination. For the multiport analysis, inland
transportation costs and port and cargo costs need to be calculated for vessels and cargos at each
competing port. These costs will serve as the baseline for later projections and least cost analysis.

Port Cost

Table 2 shows the Port costs which include wharfage, dockage, pilotage, tug assistance, and container
loading and unloading and handling. Cost inputs were obtained through a desktop review of each port’s
terminal tariff and through communications with individual associations. Where updated information was
not available, the data used for the 2012 Savannah study multiport analysis was used.

Table 2: Port Costs for Five South Atlantic Ports

Port Wharfage Dockage Container Charges Pilotage Tug

S/ton S/foot S/TEU* S/TEU* Services

S/TEU*

Norfolk $4.66 $9.77 $150.00 S2.44 $1.33
Wilmington $2.58 $2.84 $150.00 $2.33 $1.33
Charleston $4.50 $9.60 $150.00 $2.33 $1.33
Savannah $4.40 $9.65 $150.00 $2.30 $1.33
Jacksonville $4.36 $9.96 $150.00 $2.19 $1.33
Source: Port tariffs from Charleston, Norfolk, Wilmington, Savannah, and Jacksonville Websites and communications with individual

associates. *Container, Pilotage, & Tug assistance charges were assumed from SHEP Multiport Analysis.

Table 3 modifies Table 2 above so all cost inputs are expressed in the same unit of measurement (TEUs).
Total port costs consist of wharfage, dockage, tug assistance, pilotage, and container charges. Table 3
shows that Norfolk has the highest estimated port cost per TEU (5211.33) and Wilmington has the lowest
port costs per TEU ($183.89). Charleston, Savannah and Jacksonville fall in between.
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Table 3: Post Costs for Five South Atlantic Ports Expressed in TEUs
Port Wharfage Dockage Container Pilotage Tug Total Port

S/TEU S/TEU Charges S/TEU Services Costs

S/TEU S/TEU S/TEU

Norfolk $51.36 $6.19 $150 S2.44 $1.33 $211.33
Wilmington $28.44 $1.80 $150 $2.33 $1.33 $183.89
Charleston $49.60 $6.08 $150 $2.33 $1.33 $209.34
Savannah $48.50 $6.12 $150 $2.30 $1.33 $208.25
Jacksonville $48.06 $6.32 $150 $2.19 $1.33 $207.90
NOte: Some Cost Input have been estimated. Whnartage per ton and Dockage per oot were converted 1o TEUS 10 match other Cost Inputs

by using the formula employed by G.E.C., Inc: 1 ton equals 11.022 TEU and 1 foot equals 0.634 TEU.

Land Transportation Cost

There are two sets of land transportation costs for truck and rail intermodal services. The total land
transportation cost is determined by calculating the truck cost or rail cost, assuming that specific ports have
direct rail service to one of the 17 hinterland cities. Table 4 contains the highway mileages for major
southeast U.S. ports and hinterland.

The major competitive cargoes for overlapping hinterlands related to the total delivered cost basis would
customarily exclude import and exports in close proximity to the port and most likely focus on
containerized imports that move by rail or truck to interior hinterland destinations greater than or equal to
250 miles from Charleston.
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Table 4: Highway Distances in Miles from Port Cities to Hinterland Cities

Mid-Atlantic and South Atlantic Ports
Highway Distances in Miles from Port Cities to Hinterland
Savannah | Charleston Norfolk | Jacksonville | Wilmington

Atlanta, GA 249 315 566 345 405
Charlotte, NC 252 200 327 384 196
Chicago, IL 953 901 885 1100 987
Cleveland, OH 764 713 558 897 700
Columbia, SC 159 115 386 290 215
Columbus, OH 725 673 594 857 658
Greensboro, NC 317 273 236 448 209
Greenville, SC 231 192 384 349 275
Huntsville, AL 430 504 742 492 602
Jackson, MS 629 695 947 727 785
Knoxville, TN 415 364 519 548 491
Louisville, KY 659 607 654 768 693
Memphis, TN 637 778 916 733 843
Nashville, TN 497 541 705 594 668
Raleigh, NC 323 280 184 455 133
Spartanburg, SC 241 185 356 342 250
Vance, AL 430 510 800 505 602

Sourcer MapQUuest & Rand McNally Tripmaker

This assumption is based on containerized import cargoes that dominate the shared hinterlands of these
ports, compared to containerized export cargoes, which tend to be less substantial in volume and /or value
and more localized in nature. Table 4 indicates that the shortest truck distance (115 miles) is from
Charleston, SC to Columbia, SC. The greatest distance (1,100 miles) is from Jacksonville to Chicago.

Calculating Truck Cost

For purposes of this analysis, truck cost will dominate the calculation of land cost unless otherwise stated.
Among other reasons, this is because trucks characteristically handle most of the East Coast port
containers moving less than 500 miles and at other distances, trucks are usually used for a portion of
the distance. Table 5 shows the average distances in miles that a particular truck would travel from each
of the five southeastern U.S. ports. Based on these distances, Charleston appears to be more centrally
located with an average distance to major hinterland cities of 461; that is followed closely by Savannah
(465), Wilmington (521), Norfolk (566), and Jacksonville (578).
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Table 5: Average Distance in Miles Traveled from each Southeastern Port

Port Mean Standard Deviation
Savannah 465 227
Charleston 461 240
Norfolk 566 234
Jacksonville 578 232
Wilmington 521 267

Truck costs per TEU are based on driving time and fuel surcharge costs. Driving time is based on the

highway distances between ports and hinterland cities shown in Table 4, which are divided by an

average underway speed of 55 miles per hour.

The total truck driving hours (distance in miles divided

by 55 miles per hour) were multiplied by $68.21 (average carrier cost per hour) plus an additional fuel

surcharge (32% fuel surcharge applied to trucking cost). Fuel surcharge is obtained by multiplying fuel

and oil cost (523.58) by the surcharge rate 32%, which is then multiplied by driving time. Table 6

shows the truck cost for Charleston harbor associated with 17 hinterland cities. The hinterland city with

the most expensive truck land cost per TEU from Charleston was Chicago ($620.50). The hinterland cost

with the least expensive truck land cost per TEU from Charleston was Columbia, SC ($79.20).
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Table 6: Truck Costs for Port of Charleston Associated with Hinterland Cities

Truck Cost for Port of Charleston
Driving Fuel Driving Total Truck
Time in | Surcharge Cost Truck Land
Hours (S) (S) Land Cost/TEU
Cost ($) (S)
Atlanta, GA 5.7 43.2 390.7 433.9 216.9
Charlotte, NC 3.6 27.4 248 275.5 137.7
Chicago, IL 16.4 123.6 | 1117.4 1241 620.5
Cleveland, OH 13 97.8 884.2 982.1 491
Columbia, SC 2.1 15.8 142.6 158.4 79.2
Columbus, OH 12.2 92.3 834.6 927 463.5
Greensboro, NC 5 37.5 338.6 376 188
Greenville, SC 3.5 26.3 237.7 264 132
Huntsville, AL 9.2 69.1 625.1 694.2 347.1
Jackson, MS 12.6 95.3 861.9 957.3 478.6
Knoxville, TN 6.6 49.9 451.4 501.4 250.7
Louisville, KY 11 83.3 752.8 836.1 418
Memphis, TN 14.1 106.7 964.9 | 1071.6 535.8
Nashville, TN 9.8 74.2 670.9 745.2 372.6
Raleigh, NC 5.1 38.4 347.3 385.7 192.8
Spartanburg, SC 3.4 25.3 228.8 254.1 127.1
Vance, AL 9.3 70 632.5 702.5 351.2

Source: American Transportation Research Institute 2011 Average Carrier Cost per hour ($68.21) pg. 11. Fuel & Oil cost amount to $23.58

per hour; a 32% fuel surcharge is applied to fuel cost for each hour. H&J Trucking, Inc. provided surcharge rates.

Calculating Rail Cost

Rail intermodal (trailer and container on flatcar) services compete with trucks on a cost and service
basis. Rail service is commonly regarded as less expensive, but often less reliable and slower. Trucks
characteristically handle most of the East Coast port containers moving less than 500 miles. Calculating
rail intermodal cost is fraught with difficulties because rail intermodal does not serve all the hinterland cities
directly with all competing ports, which complicates computation of moving cargo from port of origin to
destination compared to truck transportation®. Thus rail cost was not considered in land transportation
cost calculations. The SHEP MP analysis assumed truck cost for land transportation.

6 For the Port of Charleston, the rail share of transportation is 15% compared to the 85% for truck; for Norfolk 32% rail
compared to 65% truck
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VIil. DETERMINE CURRENT COST OF ALTERNATIVE MOVEMENTS (5)

Table 7 compares the land transportation costs (truck) per TEU for the five Mid-Atlantic and South Atlantic
ports based on truck cost. The basic cost framework developed for Port of Charleston was applied to the
other ports. For all ports, Chicago is the most expensive land destination city for Charleston ($620.50),
Savannah ($656.32), Jacksonville ($757.56), Norfolk ($609.49), and Wilmington (5679.73). Norfolk’s most
expensive land destination city is Jackson, MS ($652.19).

Table 7: Land Cost per TEU Based on Truck for Five Mid-Atlantic and South
Atlantic Ports

Mid-Atlantic and South Atlantic Ports
Land Cost per TEU Based on Truck Cost

Hinterland

Charleston | Savannah | Norfolk | Jacksonville | Wilmington
Atlanta, GA $216.94 | $171.48 | $389.80 $237.60 $278.92
Charlotte, NC $137.74 | $173.55 | $225.20 $264.46 $134.98
Chicago, IL $620.51 $656.32 | $609.49 $757.56 $679.73
Cleveland, OH $491.03 $526.16 | $384.29 $617.75 $482.08
Columbia, SC $79.20 | $109.50 | $265.83 $199.72 $148.07
Columbus, OH $463.49 $499.30 | S409.08 $590.20 $453.16
ﬁrceensborof $188.01 $218.31 | $162.53 $308.53 $143.94
Greenville, SC $132.02 $159.29 | $264.66 $240.49 $189.04
Huntsville, AL $347.10 $296.14 | $414.59 $338.83 $511.01
Jackson, MS $478.64 | S$433.18 | $652.19 $500.68 $540.62
Knoxville, TN $250.68 $285.81 | $357.43 $377.40 $338.15
Louisville, KY $418.03 $453.84 | $450.40 $528.91 $477.26
Memphis, TN $535.80 $438.69 | $630.84 $504.81 $580.56
Nashville, TN $372.58 $342.28 | $485.52 $409.08 $460.04
Raleigh, NC $192.83 $222.45 | $126.72 $313.35 $91.60
:zartanburg. $127.06 $166.11 | $245.45 $235.53 $172.31
Vance, AL $351.23 $296.14 | $550.95 $347.79 $414.59

NotesSome cost iNpUts have been estimated
Source: USACE Charleston
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Mid-Atlantic and South Atlantic Ports Comparison for Total Landside Cost

The total delivered transportation cost is calculated by adding the port costs and land costs
components. Total land transportation cost is calculated by the truck cost or rail cost, assuming that
specific ports have direct rail service to one of the 17 hinterland cities. However, for this report, total
land cost will be assumed on a truck cost basis only. As earlier mentioned, the rail network does not
provide enough direct routes from port directly to hinterland destinations. Table 8 presents total cost
summary for the five Mid-Atlantic and South Atlantic ports. Total cost combination of truck and port
components indicate that it cost more to move goods to Chicago compared to other cities in the
hinterland.

Table 8: Total Cost Comparisons for Five Mid-Atlantic & South Atlantic Ports

Mid-Atlantic and South Atlantic Port
Total Cost Comparisons
Hinterland
Charleston | Savannah | Norfolk | Jacksonville | Wilmington

Spartanburg, $336.40 $374.36 | $456.77 $443.43 $356.20
SC

Greensboro, $397.35 $426.56 | S$373.86 $516.43 $327.83
NC

Memphis, TN $745.14 $646.94 | $842.16 $712.71 $764.46
Greenville, SC $341.36 $367.54 | S$S475.99 $448.39 $372.94
Jackson, MS $687.98 $641.43 | $863.51 $708.57 $724.51
Huntsville, AL $556.44 $504.39 | $625.92 $546.73 $694.90
Atlanta, GA $426.28 $379.73 | $601.12 $445.49 $462.81
Charlotte, NC $347.08 $381.80 | $436.53 $472.35 $318.88
Nashville, TN $581.92 $550.53 [ $696.85 $616.98 $643.94
Knoxville, TN $460.02 $494.06 | S568.75 $585.30 $522.04
Louisville, KY $627.37 $662.09 | $661.73 $736.81 $661.15
Vance, AL $560.57 $504.39 | $762.28 $555.68 $598.48
Columbus, OH $672.83 $707.55 | $620.41 $798.10 $637.05
Chicago, IL $829.85 $864.57 | $820.81 $965.45 $863.63
Raleigh, NC $402.17 $430.70 | $338.04 $521.25 $275.49
Columbia, SC $288.54 $317.75 | $477.16 $407.62 $331.96
Cleveland, OH $700.37 $734.41 | $595.61 $825.65 $665.98

Least Total Landside Transportation Cost

The total port and land transportation cost was calculated for the five Mid-Atlantic and South Atlantic
ports with destinations for cargo to 17 hinterland cities. Table 9 provides a summary of the incremental
landside costs of each port over the least cost of shipping to various locations in the hinterland. The
results in Table 9 are incremental differences in total landside transportation costs on a TEU basis.
Charleston is the least total land cost port to Spartanburg, compared to Norfolk which is $120.37 more
expensive to transport cargo to the same hinterland city.
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Table 9: Incremental Difference in Least Cost for Competing Ports

Mid-Atlantic and South Atlantic Ports
Difference in Total Cost
Charleston | Savannah | Norfolk | Jacksonville | Wilmington
Hinterland S S S S S
spartanburg, s | (00 37.96 | 12037 | 107.03 19.80
Greensboro, NC 69.52 98.73 46.03 188.60 -
Memphis, TN 98.20 - 195.22 65.76 117.51
Greenville, SC - 26.18 134.63 107.03 31.58
Jackson, MS 46.54 - 222.08 67.14 83.08
Huntsville, AL 52.05 B8 | 12153 4235 190.52
Atlanta, GA 46.54 - 221.39 65.76 83.08
Charlotte, NC 28.20 62.92 117.65 153.48 -
Nashville, TN 31.39 - 146.32 66.45 93.41
Knoxville, TN - 34.03 108.73 125.28 62.02
Louisville, KY - 34.72 34.35 109.44 33.78
Vance, AL 56.19 - 257.89 51.30 94.10
Columbus, OH 52.42 87.14 - 177.70 16.64
Chicago, IL 9.03 43.75 - 144.64 42.81
Raleigh, NC 126.68 155.21 62.55 245.76 -
Columbia, SC - 29.21 188.62 119.08 43.42
Cleveland, OH 104.76 138.79 - 230.04 70.36
Notes: Highlighted cells denote least total ransportation delivered costs for particular cities and ports.

As shown in Table 5 above, the average highway distance between Charleston and hinterland cities (461)
and Savannah and hinterland cities (465) are almost identical. Table 9 shows that Savannah is the least
total cost port to six hinterland cities consisting of Memphis, Jackson, Huntsville, Atlanta, Nashville, and
Vance. The analysis also shows that Charleston is the least total cost port to five hinterland cities,
among them Spartanburg, Greenville, Knoxville, Louisville, and Columbia.

Hinterland Cities Less than $50/TEU Difference in Total Landside Cost (Without Project)

Hinterland cities with less than $50 difference in total landside cost that overlap each other are: Jackson,
Atlanta, Charlotte, Nashville, Columbus, Columbia, Louisville, Knoxville, Huntsville, Greenville, Greensboro,
Spartanburg, and Chicago. The hinterland cities of Spartanburg, Columbia, Greenville, Louisville, and
Chicago are overlapped by the port cities of Savannah and Wilmington. The hinterland city of Chicago is
overlapped by the port cities of Charleston, Wilmington, and Savannah. Seven hinterland cities — Charlotte,
Knoxville, Columbus, Atlanta, Jackson, Nashville, and Greensboro are all within $50 difference in total
landside cost but do not overlap with other Mid-Atlantic and South Atlantic ports.
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IX. DETERMINE FUTURE COST OF COMMODITY MOVEMENTS CHARLESTON
HARBOR WITH-PROJECT CONDITIONS (6)

The without-project conditions analysis identified the sea, port and land transportation costs. The only unit
cost change under the with-project conditions is the average total sea costs per unit of carried (total TEUs).
Cargo handling costs (port cost) and land transportation costs (truck cost) per TEU will not change. As a
result, total cost expressed per TEU under the with-project conditions will decrease but not in proportion to
the change in voyage cargoes from deeper sailing drafts.

Table 10 presents cost savings per TEU by route for existing condition and for future with project
condition for Charleston Harbor. The transportation costs are calculated for each vessel class by each
service route for the existing (45-foot) and future with project (50/48-foot). Table 10 shows that the largest
cost saving per TEU for imports will come from the FE ECUS NEUR service route.

Table 10: Average Voyage Cost Savings per Service Route

Route Cost Savings per TEU | Weighted Cost Savings per TEU’
FE ECUS NEUR $60.50 $8.13
FE ECUS Panama $48.16 $7.77
FE ECUS Suez $54.27 $5.14
ISC/ME $40.32 $6.93
MED $35.19 $1.63
NEUR $32.97 12.90

The average voyage cost savings® per service route range from about $32.97 to $60.50, depending on the
trade route distance, percentage of Charleston cargo and other factors. The waterborne cost savings is
approximately $42.5, which is the sum of the weighted cost savings per TEU for the benefiting routes.
Compared to least cost in Table 9, Nashville TN is the only hinterland city that may experience a shift of
cargo from Savannah to Charleston as result of Charleston Harbor deepening and widening. Based on this
analysis only, the waterborne cost savings will induce cargo from Savannah to Charleston. However, given
that Savannah also has an authorized deepening project, we expect cost savings for Savannah deepening
project to offset savings from Charleston deepening, resulting in no net change. In all, no shift in TEUs is
expected between ports because, over time, most ports have deepened and deriving economies of scale
from larger vessels calling. Thus the differences in cost between ports will be very negligible.

Cost savings are lost by relatively small increases in land based distances. According to SCPA, based on
estimated marketing and sales knowledge not hard data, the estimated share of Charleston container
volume delivered within 50-mile radius for local consumption or use in production is 5%. The estimated
share of container volume delivered for warehousing, inland distribution, rail transport within a 50-mile
radius of the Port is 30%. Approximately 35% of cargo is delivered between 50 — 250-mile radius and 30%

7 Weighted cost savings per TEU is derived by multiplying the percentage of TEU per service route by the cost
savings per TEU. The waterborne cost savings, $42.5, is the sum of the weighted cost savings.

8 Average Voyage costs savings for other port cities are ignored because the differences in voyage costs between ports
are much less significant than the differences in landside transportation costs. Assuming the ports are at same depth, the
differences in total transportation costs will be due to landside transportation costs.
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beyond 250 miles. In all, about 70% of all container cargo is delivered within 250-mile radius of the Port of
Charleston.

X. SUMMARY AND CONCLUSION (7)

In summary, the future cost of container movements under with-project conditions was determined for
Charleston Harbor for six benefiting services. The analysis determined that the cost savings associated with
the with-project conditions would be too small to result in a diversion of containers from other ports on the
basis of least total transportation cost (voyage, port and hinterland).

The use of Charleston Harbor under without and with-project conditions with respect to imported
containers was determined. An analysis of transportation costs from port cities to 17 hinterland cities
showed that Charleston has the least total delivered transportation cost under the without-project
conditions for major nodes of Spartanburg, Greenville, Knoxville, Louisville, and Columbia. Alternatively,
Savannah has the total delivered transportation cost for the major nodes Memphis, Jackson, Huntsville,
Atlanta, Nashville, and Vance. Norfolk has the least total delivered transportation cost for the major nodes
of Columbus, Chicago, and Cleveland.

The Charleston Harbor multiport analysis confirms the conclusions in the SHEP analysis that port deepening
alone will not cause traffic to be diverted from or to other ports. Other factors involved in port
developments such as new container yard development, location of distribution centers, and landside
transportation improvements appear to have a greater influence on cargo diversions.

This conclusion is supported by the fact that there has been no discernible cargo diversion from other ports
as a result of deepening the Port of Norfolk from 45 feet to 50 feet in 1988. To the contrary, between 1998
and 2008, the Port of Savannah led all U.S. ports in TEU growth (258.1%), not because of its depth (43-foot),
compared to Norfolk’s 50 feet, but because of its regional distribution centers, good rail connections, and
the ability of the port to mix and match different types of cargo efficiently.

The results of this analysis highlight that the high cost of land-based transportation, relative to water-based
transportation and the presence of land-based transportation and other infrastructure, such as factories
and distribution centers that utilize the cargo have the predominant influence on the delineation of port
hinterland boundaries. This should not be interpreted to mean that the economic benefits associated with
water-based transportation improvements are small. Instead, it indicates that the per unit cost savings
from improvements can be negated by relatively small increases in transportation distances via much more
costly and less efficient land-based transportation modes. In addition to the economic advantages, it is
worth noting that water-based transportation of cargo has also been proven to be safer (fewer accidents
and injuries/TEU-mile), have much lower levels of fuel consumption and air contaminant emissions, lower
congestion related impacts and cause less damage to infrastructure investments.
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