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SUMMARY

CHARLESTON HARBOR DEEPENING PROJECT, CHARLESTON
HARBOR AND SHIPYARD RIVER, SOUTH CAROLINA

( ) Draft (X) Final Environmental Statement

Responsible Office: U. S. Army Engineer District, P.0. Box 919,
Charleston, S. C. 29402 (AC B03-577-4171)

1. Name of Action: ( ) Administrative (X) Legislative

2. Description of Action: The recommended plan of improvement

consists of the deepening of the entrance channel to Charleston
Harbor from a depth of 35 feet to a depth of 42 feet and the
extension of this channel from Mile ~10.4 seaward to the 42-foot
depth contour (Mile -11.2); deepening the existing harbor channels
from a depth of 35 feet to a depth of 40 feet from the Entrance
Channel (Mile 0.6) to Mile 15.7 at Goose Creek; deepening of the
Shipyard River channel from 30 feet to 38 feet; enlargement of the
upstream and downstream turning basins in Shipyard River to provide
a 1,000 foot diameter turning area and to widen the connector
channel between the two basins to 250 feet; enlargement of the
anchorage basin near the harbor mouth by deepening to a depth of

40 feet and by extending the south side by 1,400 feet; enlargement
of the turning basin at the head of the commercial channel at Goose
Creek; dredging a new turning basin adjacent to the Columbus Street
docks; widening the North Charleston and Filbin Creek reaches to

500 feet; easing the bend at the intersection of the channel and

Wando River; and the relocating of channels near terminals to provide

125-foot clearance between piers and the edge of the channel.

-—= ‘s a_a @a'a's &' & a. . _a’p. s .4 a2 _ s'a LRI S N Dl 3

e BT v v e~
N R

IR

2 ‘e a s 24 4. m



3. a. Environmental Impacts: Water quality changes
including temporary and localized increases in turbidity and levels
of dissolved materials; localized adverse effects on plankton and
primary productivity; minor losses of larval and juvenile fishes
near the dredge and disposal areas; detraction of the visual appear-
ance of the harbor by the presence of the dredge boats and pipelines;
minor air discharges and noise pollution from diesel powered equip-

ment; preemption of present uses of disposal areas.

b. Adverse Environmental Impacts: Localized adverse
effects on water quality and aquatic animals; detraction of the visual
appearance of the harbor by the presence of the dredge boats and pipe-
lines; minor air discharges and noise pollution from diesel powered

equipment; preemption of present uses of disposal areas.

4. Alternatives:
a. Other channel depths
b. Lighterage system
c. Offshore ocean terminal
d. Terminal at Cummings Point
e, Pipeline from source
f. No action
g. Combinations of various dredging techniques

5. Comments received from:

Soil Conservation Service, USDA

Department of Health, Education, and Welfare

Federal Power Commission

United States Department of Interior

United States Environmental Protection Agency

United States Department of Commerce

United States Coast Guard

Advisory Council on Historic Preservation

South Carolina State Ports Authority

South Carolina Wildlife and Marine Resources Department

Approximately 50 other organizations and individuals
6. Draft Statement to CEQ 16 September 1974

Revised Draft Statement to CEQ 26 March 1975 .

Final Statement to CEQ 29 March 1976
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1.0. Project description.

1.01. Project authorization., The Charleston Harbor
Navigation Study is authorized by Section 6 of the Rivers and
Harbors Act of 1945 and Seven Congressional Resolutions; the
latest adopted 19 October 1967 by the Committee on Public Works
of the United States House of Representatives. The study is in-
tended to determine if the existing project should be modified

in any wayv at this time (deepening, widening, or extending exist-

ing channels).

1.02. Project purpose. The - sse >f this project
is to provide safe navigation for exis . and prospective large
vessel traffic by deepening existing char ~° (shown on Figure
1), providing new and enlarged turning basins, and providing

minor alignment changes and easing of bends,

1.03, Proposed plan of improvement. The proposed plan
of improvement for Charleston Harbor, shown on Figures 2 and 3,

consists of the following:

a. Deepening the existing entrance channel from
a depth of 35 feet to a depth of 42 feet, The channel width will
not be changed. This reach extends from Mile 0.6~ seaward to the

42-foot contour, a distance of approximately 11.8 miles.

b. Deepening the existing harbor channels from
a depth of 35 feet to a depth of 40 feet from the Entrance Channel
(Mile 0.6) to Mile 15.7 at Goose Creek. Widths will be variable

because of minor alignment changes and easing of bends.

¢. Deepening of the Shipyard River channel from
30 feet to 38 feet. In addition, the alignment of the upstream
and downstream turning basins and connector channel will be shifted
in a northeasterly direction (see Figure 3), to provide a 125-foot

buffer zone between the channel edge and existing piers on the
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on the southside of the river. The realigned turning basins will

provide 1,000 feet diameter turning basins and the connector chan-
nel between them will be widened to 250 feet. The width of the

entrance channel will not be changed.

d. Enlargement of the anchorage basin at the
harbor mouth. The basin will be deepened to 40 feet and the

south side will be extended 1,400 feet.

e. Enlargement of the existing turning basin

at the head of the commercial channel (Figure 2).

f. Dredging a new turning basin adjacent to

the Columbus Street docks as shown on Figure 2 (Insert "A").

g. Widening North Charleston and Filbin reaches

to 500 feet.
h. Shifting of channels near the various ter-
minals as shown on Figures 2 and 3 to provide 125 feet between

existing piers and the edge of the channel.

1.04. Proposed dredged material quantities and placement

plan. The initial amount of material to be dredged for the various

reaches within the harbor, including the entrance channel, are as

follows:

Yederal dredging Cubic Yards

Entrance Channel (mile .6 - seaward) 12,095,000

Enlarged Anchorage Basin 2,383,000
Mount Pleasant Range to Myers Bend (mile .6 to mile

8.2) 2,982,000

Custom House Reach 3,233,000
Myers Bend to Head of Commercial Project (mile 8.2
to mile 15.7) 3,354,900
Shipyard River 2,530,000
TOTAL FEDERAIL 27,077,000
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Docks and Berthing Areas (Non-Federal Dredging)

Union Street

Columbus Street

North Charleston Reach
Filbin Creek Reach
Reach

Port ierminal

Shipyard River

34,000
45,100
Oy 00
126,000
114,000

176,000

IOTAL NON-FEDERAL 564,000

Ot the total 27,077,000 cuhic yvards of material to be removed

fro. the Federal preject arca, 12,095,000 cubic yards from the

entrance channel are scheduled for open water dispesal in a

current !y uscd ofrshore area located approximately 8 miles offshore

at Latitude 329 138"

30 feet of watur.

34" N and Longitude 799 44' 39" W in about

This offshore dump site complies with EPA

recommendations and was selected on the basis of recommendations

provided by the Scut!: Carcolina Wildlife and Marine Resources De-

partmens.  Of the remcining 14,932,000 cubic vards of material,

IRY 000 cubic vards

Syl .

the current by o-ed i

ool oarca on forris

Crem ot

turning basin wonld be placed in

rsland and 12,599,000

inner harbor would be placed on upland

cubic varas tro. the
arcdas ot Daniol Island,

ooeres oar diked g

sland dispesal area would

he needod Car tbe decpentay protect and about 49 acres (20 acres
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needed on an anuaual basis during the 50-year economic life of the
project for disposal of the additional shoal material (approximately

1,737,000 cubic yards annually) expected to be generated as a result
of the harbor deepening. The project sponsor has indicated that it

would be desirable from his position to locate the upland disposal
areas on and northward of Daniel Island. The Daniel Island site and

area northward is of sufficient capacity to accommodate anticipated

quantities of dredged material to be removed from the harbor during
its 50-year economic life with and without rediversion of the Cooper
River.

A pipeline dredge would be utilized to accomplish the required
dredging in the inner harbor and a hopper dredge would be utilized
for the entrance and outer bar channels. The entrance and outer bar
channel will be dredged concurrently with the inner harbor deepening
with approximately 21 months being required for dredging the inner
harbor and 30 months for the entrance and outer bar channel.

Estimates of costs for harbor deepening are based on (a) use of
Morris Island and the offshore disposal area for the anchorage and
entrance channel, respectively; and (b) inland disposal areas above
existing marshes for the upper harbor reaches. Tuc inland lisposal
areas would be located only on and northward of Daniel Island proper

as local interests have indicated they believe the magnitude of cost

T

and acquisition problems associated with lands located adjacent to the

south bank of the Wando River would be excessive. The decision to util-

ize inland diked disposal areas for cost estimates resulted from the

following considerations affecting implementation of ocean disposal:

(1) Conditional requirement of successful operation of a small
scale pilot program;

(2) Objections of EPA to disposing of shoal material located
upstream of a line from Sullivans Island to Cummings Point at sea
because of its chemical constituents; and

(3) The current congressional moratorium on plans for replace-
ment or modification of government-owned dredges.

Benefit and cost data are presented in Appendix A of this EIS.
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The benefit-cost ratio is 1.92 for Charleston Harbor and 1.44 for
Shipvard River.
1.05. Special studies. Under the aforementioned authori-
zations, the following studies were conducted:

a. Long-range disposal of dredged material:
During the conduct ot this study of long-range disposal of dredged
material, ecight plans were evaluated to determine feasibility and costs
of mecting the dredging requirements of the existing project as well
as related projects for a b0-vear period, 1965 to 2024. As discussed
in the preceeding section, the recommended disposal plan for this
deepening project does not strictly follow any of these eight plans.
Cost estimates were prepared tfor maintaining the navigation features
located upstream of and including the anchorage basin for the current
maintenance method and nine alternate plans. An estimate of cost for
maintenance dredging utilizing the current practice (pipeline dredge
and harbor-side disposal arcas) was prepared for a 100-year period of
analyvsis and adopted as the base to which the relative merits of the
various alternate methods were compared monetarily. The considered
dredging and Jdispusal plans are summarized as follows:

Plan 1 - Removal of shoal material by pipeline dredge to a permanent
land disposal area adjacent to the harbor - that is, continuing the
present dredging and disposal method.

Plan 2 - Removal of shoal material and conveying it to a disposal
arcva at sea, all by hopper dredge.

Plan 3 & 3A - Removal of shoal material by pipeline dredge, placing
it in one intermediate disposal area, then conveying it to sea by pipeline,
bv diesel powered booster stations (Plan 3) or electrically powered
booster pumps (Plan 3A).

Plan 4 & 4A - Removal of shoal material by pipeline dredge, placing
it in two intermediate disposal areas, then conveying it from the inter-
mediate disposal arecas to sea by pipeline, by diesel powered booster
pumps (Plan 4) or electrically powered booster pumps (Plan 4A).

Plan 5 - Removal of shoal material by pipeline dredge, placing it
in an intermediate dispesal area, then conveying it by barge to sea.

Plan A - Removal of material by pipeline dredge placing it in inter-

mediate disposal areas, then conveying it from these areas to remote inland

disposai arcas by pipeline.
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Plan 7 - Removal of material by pipeline dredge, placing it
in an intermediate disposal area, then conveving it from this

area to remote inland disposal areas by truck.

Plan 8 - Removal of shoal material by a special dredge de-

signed to utilize barges, and the use of these barges to convey - -

t
[

the material directly to sea, e

b. Estuarine values study:

Ctaral

In order to evaluate (1) the pluns considered in the long-range A
dredging and disposal studv bevond a strictly nonetarv comparison ) ®
of plans, and (2) the envirconmental effects of recormended improve-

ments and/or modifications to the existing navigation project, the

‘e 'a a4 _k_ma

N -

Corps requested the Bureau of Sports Fisheries and Wildlife to

P

accomplish the estuarine values stulv evaluating the cffects of ' ®
the foregoing on fish and wildiife vresources. To aid the Bureau

of Sports Fisheries and “ildlite in their cvaluations, the follow- S0
ing special studies were contracted for and funded bv the Corps of R
Engineers: ®
(1) evaluation and interpretation of botto— eediment samples, (2) phy-
sical and chemical identii{ivation of hottom sediments, (3) bioassay
studies, and (4) inventor. and evaluatien of marshlands and poten- - " .

tial offshore disposal areas. o

Based on these special contract. ! =studies and the Corps' jong-
range disposal studv, the Dureau of Hnort Fisheries nnd Wildlife
made the folloving reccimenioton wooradng dredeing and disposal -

practices: Coe

1. Disposal o7 iredecs - oo iat fihin the contines of the

-

harbor or its adiacent car hiao o Oicentinued;

2. The moat desiraible cotoe - on disposire ot ddredeed material
from an ecolocical basi: i+ «t o1 vin wpecial dredoe and barpe
(Plan 8). Further, i=viescntaricn @0 conditional to the faveorable
findings of a small =0 b b v inaicating the dredaod ) ®

material can b croreri toan ooyt D L ispused of gt sea; and
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3. The most desirable alternative to sea disposal environment-
allv would be disposal in diked areas located inland above the marshes,
The best plan accomplishing both the economical and environmental con-

siderations would be Plan 6 of the long-range disposal study.

¢c. Charleston Harbor and Shipyard River Modifi-
cations. TImproved project depths of 38, 40, 42, and 45 feet were
considered for existing waterwavs. Each improved waterway depth
or plan considered for Charleston Harbor included construction of a
new turning basin adjacent to the Columbus Street Docks, enlargement
of the existing turning basin at the head of the commercial channel
(Goose Creek), enlargement of the anchorage and other easing of bends

and minor alignment changes.

The waterwav and items of improvement are shown in detail on Vigures
2 and 3, In addition, 125 feet will be maintained by non-Federal
interests between existing piers and the edge of the channel for
berthing areas. Where necessarv existing channels will be deauthor-
ized to provide the required clearance as shown in green on “igures
2 and 3, The most economical plan of improvement for the existing
waterwavs are channel depths of 40 feet for Charleston larbor and

38 feet for Shipvard River,

d. Channel extensions. Consideration was given
to extending the commercial navigation channel upstream on the Cooper
and Wando Rivers to serve commercial interests. Three extension
nlans were considered on the Cooper River and consisted of extending

naviuvation upstream to:

(1)  Aporoximatelv mile 25 (vicinitv of South Carolina Electric

& Gas Companv's steam powered electric power generating facility).
(b)  Approximately mile 23, and

() To Big Island adjacent to Verona (Bav Chemical Corporation),
the least costlyv effort te provide deep draft navigation to Bushy

Park,
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:f The cceonomic analvsis ot these $ plans were all untavorable.
o
[ Consideration was piven to extending navigation upstream on
E] the Wando River to Highway 41 at Cainhoyv. It was concluded
from the stndies that extension of navigation up the Wando
S
i River to Hichwav 41 is not teasible at this time.
|
The projected container commerce exceeds the existing facili-
ties act Columbus Street and North Charleston.  This excess
projected tonrage is expected to be handled at the proposed
State Ports Authority Wando Terminal at this time. Currently,
studies contracted tor by SPA to evaluate the environmental
ctfects and possible alternatives to the Wando Terminal have been
completed, and an application for the required Construction Permit
From the U080 Aruw dorps of Suzincers Ls being considered by the
Charleston Dictrict Office. 'wrefore, it has been recommended
that a Jdeclsion concerning thes chaunel extension be deferred
ant tl the i permit s obrained and constructicon or other
ctiviey besun which commits this location.
1.06. Relationship to other projects. The relation-
ship of the Charlesteon Hlarbor Project to other Federal, State
or local goveranent projects varies from a lack of any
siznificant relationship to some form of enhancement. There
is no dircct relationsuip begween the proposed project and
the MaW i the frmensior of the latter is considerably
Tosies toeny 0wt 0 the existing harbor. The same applies to
thn b e e et i ko i it s dnactive.  The Charleston
e S o o owith o oand o without the Gooper
" ‘ s been vound to have g favor-
R G cdieher condition, although ic
Toa e o e ey et without the rediversion project
S, [ et i roevuerement woulbd be mach higher,
' Cr b o cea it the naval tacilitics just above
S oo e coneattal oob oese by v bain vessels
AR i S e 1 e o bor. Becpeniay, of the harbor has
Vv o L ST S Poie prarter T o e her nencles except ° »
e L ® L L L L ® o e . L e o
“’ ekl e - i U ) : A. MDA SR J bt A.A-'_.'"':_A;.A“:n-"._.‘_';n"‘) “A PO I SO N Y ¢

VR )

Py




k
4
1
o
!
{
L

Lamn ea e S B 4
o
‘

-]

" MRS -

EAb A S S A S Al Tl S CWl St S A H e e S e J At A Al SR AN A T A AR A

for that aspect associated with the disposal of dredged material.
In this regard, there is no consideration given to the use of

such areas for disposal of dredged material. Examples of such
proiects are Forts Sunter and Moultrie of the National Park Service

and Hog Island which is the site of a proposed naval museun,

dusiecriton.
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2.0, Environmental Setting Without the Project.

2,01, General, Charleston Harbor is located at about

the midpoint of South Carolina's Atlantic Coast, 140 statute

miles southwest of the entrance to Cape Fear River, North Carolina,
and 75 miles north of Savannah Harbor, Georgia. The lower harbor
is formed by the confluence of Ashley, Cooper and Wando Rivers.
Vast tidal marsh areas lie on either side of the entrance to
Charleston Harbor. Those marshes to the northeast separate the

barrier islands from the mainland and are intersected by the Intra-

coastal Waterway and numerous tidal streams. Those to the southwest back

Morris Island, a rapidly eroding barrier island, and are found on
the southeastern side of James Island. Docking and maintenance
facilities of the harbor are concentrated along the west shore
(right descending side) of Cooper River extending from Battery
Point of peninsular Charleston to the mouth of Goose Creek at mile
15.7, the upstream limit of authorized Federal projects. The
locality is shown on U. S. Coast and Geodetic Survey Charts 470
and 1239, and on Figure 1 of this report.

2,01.1 The harbor covers an area of approximately 14
square miles with depths ranging between 10 and 25 feet at mean
low tide except within project channels which are dredged to a
depth of 35 feet. The harbor is faced with a serious shoaling
problem that is principally due to the Santee~Cooper Project which
was constructed by the S, C. Public Service Authority in 1942,

Prior to this time, the lower harbor required little maintenance dredg-

ing and natural depths in some areas ranged up to about 75 feet.
2.02. Tributary Waters.

2.02.1 Cooper River. The Cooper River Basin comprises
720 square miles of coastal plain in South Carolina. The Cooper
River has its origin at the confluence of its East and West

Branches (locally termed "The Tee'") from which it flows 32 miles
southward to its outlet in Charleston Harbor. The East and West
Branches of the Cooper River extend some 20 miles inland in a north-

ward direction to their origins as small ill-defined channels in a
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low-lying area of Berkeley County known as Ferguson Swamp. Lake
Moultrie in the upper part of the Cooper River Basin was constructed
bv the S. C., Public Service Authority in 1942 as part of the
Santee-tCooper I'roject, This lake intercepts drainage of about 300
square miles of the Cooper River Basin. Except for short interven-
ing reaches, the west bank of the Cooper River is lined with Federal,

State, and private docking facilities,

2.02,2 Ashley River., The Ashley River is a small coastal
stream having a watershed of about 350 square miles and an outlet in
the west part of Charleston Harbor. The upper portion of the Ashley
River is flanked bv woodlands interspersed with scattered residences
and farmland. Most of the lower Ashley River Basin down to the

marsh is occupied bv residential or commercial development.

2.02.3 Wando River. The Wando River is a small coastal
stream having a watershed of about 120 square miles and an outlet in
the east part of Charleston Harbor. The lower Wando River is bor-
dered by a rather large expanse of salt marsh which in turn is bor-
dered by scattered residences and subdivisions. The extent of
marshes diminishes with distance upstream and the extent of woodland
increases until the uppermost part of the Wando is entirely in wood-

lands.

2.02.4 Shipvard River. Shipyard River, a small tidal
tributarv about two miles in length, flows in a southeastward direc-
tion along the southwest boundary of the ll, S. Naval Reservation to
Cooper River at a point opposite the southern tip of Daniel Island
at mile 8.7. Docking facilities are located along the west shore

of the lower nile of channel, while the east shore is bounded bv

tidal marshland along its entire length,

2.02.5 Shem Creek. Shem Creek is a small tidal tributary
which flows in a southwestward direction to Charleston Harber at
mile 4. The citv of MMount Pleasant is located to the southeast and

new residential areas are being developed along the northwestern

.
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shore, The lower reach, that reach downstream of U, S. Highway
17, is used as a base for essentially all commercial fishing

vessels operating out of Charleston Harbor.

2,03, Existing Project. The existing Charleston
Harbor project, authorized bv the Rivers and Harbors Act of
June 18, 1878, and bv subsequent acts, of which the latest
were dated October 17, 1940, March 2, 1945, September 3, 1954,

and July 14, 1960, provides for the following work:

A channel for commercial purposes 35 feet
deep and 1,000 feet wide from the sea to the inner end of the
jetties, thence 600 feet wide to the U'. S, Naval Shipyard, and
thence 400 feet wide to the mouth of Goose Creek, a total dis-
tance of 21.9 miles, with a turning basin 1,100 feet wide at the
Port Terminals; and for a channel 35 feet deep and 500-700 feet wide
through Tuwn Creek; for a channel in Shem (reek 10 feet deep and
110 feet wide from a flared entrance from Hog Island Channel to
and including a turning basin 130 feet wide and 400 feet long
with the upper end 250 feet upstream from the Mount Pleasant
public wharf, thence 10 feet deep and 90 feet wide to the bridge
on U, S. Highway No. 17; and for maintenance of a channel 10 feet
deep and 90 feet wide in Hog Tsland Channel from Shem Creek to
the Atlantic Intracoastal Waterwav, The nroject also includes
the maintenance of 2 entrance jetties of stone on log mattress
foundation; the north ictt-~ {- 15,443 feet long, and the south
jetty, 19,014 fect lony; th Jiatance between their axis at the
outer end is 2,900 teei. Lo proiect also provides for the
following work, which was .uthorized to be prosecuted only as
found necessary in the inzere-t of national defense: a 40-
foot channel, 1,000 feet wide froum the sea to the inner end of
the jetties, thence 90 feet wide tao the south pier at the Navy
Yard, and then 1,000 feoet wide to the Commandant's wharf; and
an anchorage area 30 feet deep between Castle Pinckney and Fort

Moultrie,
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The project has been completed except ror the 40-foot, national

defense project,

2.03.1 All depths refer to the nlane of mean low water.
The mean rance of tide is 5.2 feet, and the extreme range of spring
tides is about 7.3 feet, As of .june 1971, the controlling depth

at mean low water was 35 [cet in the Entrance Channel and Cooper

River; and 10.0 feet in Shem (reek.

2.0

i~

. Other TFederal Projects.

3%

.0
bv the Rivers and Harbors Act of July 25, 1912 and August 26, 1937,

I~

.1. Ashlev River. The existing project, authorized

provides for:

A channel 30 feet deep at mean low water and
300 feet wide from the mouth to the Standard Wharf, a distance of
7.4 miles; suitablv widened at bends and at head of the improve-
ment; and for maintenance, to a depth of 12 feet and a width of 100
feet from the approach channel to the municipal yacht basin. The

project was completed in 1940.

The cor:rolling depth at mean low water in Julv 1970 was 15 feet
for a width of 300 feet from the mouth to the downstream highway
bridge; thence 14 feet to the head of the project., This project

is now inactive.

2.04,2, Shipvard liver, The cxisting project, authorized
bv the Rivers and Harbors Act of Julv 3, 1930, and by subsequent
acts, of which the latest is dated March 2, 1945, provides for the

following work:

channel 30 feet deep at mean low water and
200 feet wide, widened ta 300 feet at the entrance from deep water
in Coorer River te the vicinity of the plant of Afrco Allovs and
Carbide Companv, with a tarning basin 20 feet deep opposite the
Gulf 0il Corporation terminal, and another turning basin 30 feet deep
at the upper end of the preject with a {lared entrance; total
lenzth of the project is 1.2 niles, The praject was completed in

June 1951,
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The controlling depth at mean low water in Octobor 1970 was 37.0
feet.

2.04,3. The Atlantic Intracoastal Waterwav (AIWW).
Charleston Harbor forms part of the route of the Atlantic Intra-
coastal Waterwav. One section of the waterway extends southwest-
ward from Winyah, S. C., to Charleston Harbor through the
Sullivans Island Narrows, and another section extends from the
harbor by wav of Wappoo Creek, a tributary of the Ashley River,
southwestward to Beaufort and Port Roval, S. C. The existing
project provides for a channel 12 feet deep at mean low water and

not less than 90 feet wide,

2.04.4. Cooper River Rediversion Project. This project
was authorized by the Rivers and Harbors Act of 1968 (Public Law
90-483, 90th Congress, S. 3710, 13 August 1968) and provides for
the construction of a rediversion canal from the nhortheast portion
of Lake Moultrie to the Santee River near Lake Mattassee and con-
struction of a powerhouse, fish 1lift, and fish hatcherv, The re-
diversion canal will be about 11,5 miles in length and will consist
of a 2.5 mile entrance channel in Lake Moultrie, an intake canal
about 4.0 miles long and a tailrace canal about 5.0 miles long.
Rediversion will decrease the average discharges through the
Pinopolis Dam to about 3,000 cfs and will increase average flows
in the Santee River. The purpose of the project is to "redivert"
the major portion of the waters from the Santee basin from the
Cooper River to the Santee River thereby effecting the reduction
of harbor shoaling and related costly dredging operations in
Charleston Harbor. A discussion of the Charleston Harbor shoaling

problem is presented in the following paragraphs.

2.04.4.1. Beginning in 1942, a phenomenal increase occurred
in the rate of shoaling in Charleston Harbor. Deposits of black
muck material began to settle in the harbor and large shoals began
to form in the project channels. Comprehensive studies conducted

by the Corps of Engineers revealed that most of this shealing was

14

l-l: .
R G

LT S VO S

At

»
)

PSP )

oo

———

o

-

i b o




K

‘ directlyv related to operation of the Santee-Cooper develonment
which increased the average discharge in Cooper River from 72

t I cfs at Pinopolis to about 15,600 cfs, llost of the naterial

creating these shoals was found to he of riedmont orizin and
cnlv a small amount was found to be attributed to bank erosion.
o The increased {reshwater flow has resulted in the “ormation of
densitv currents in the harbor having a predominant unstrean

bottom flow which trars sediment within the narbor.

2.04.4.2, The increased shoaling rate has created tvo
major problems: (1) an enorncus increase in the cost of main-
taining project denths by dredging; and (2) an increase in the
rate oI depletion of available disposal sites within the harbor

area.

2.04.4.3 Prior te this increased shoaling rate, matevr-
ials removed for maintenance dredging were nlaced In Jee- water

area

i)

of the harbor convenient to the site of dredging. Tiiis
cractice was continued for a time after shoaling hecame severe

until it became evident that much of the sediment remained in
suspension for a time and then drifted back into the channels. As

a result, a policv or diking land areas, mostly marshlands, for con-
tainment of dredged materials was established to reduce reshoaling and
costs.  The heavy shoaling rates which have prevailed over the past
several vears have resulted in a severe depletion of areas in

which to deposit dredged materials. Cancellation of certain dis-
posal area easements and the short-term nature of other easerents,
together with the continued heav: shoaling rate, combine to inten-
sifv the scriousnese ¢of the diszosal ares situation. Figure 4 shows

the location of all dispesal areas which have heen used to date.

RS IV Most disposal areas are used over a period of vears,
s0oan estimate of the annual need for disposal areas is meaningfui only
it ¢rnsidered over a nember of vears.  Based on estimates of annual
drodeing rates ror average reshwater inflows of 15,600 and 3,000 ofs

(Tonle 1) without nerhor deepening, the tuture demand for disposal
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2 areas will be about 413 deres annuallv withoul rediversion and
\ A
= dbout 124 acres annualle after rediversion.  These acrceawes are

based on the assumption that the compaction ratio of dredyed

raterial will be D0l oand that the disnosal areas will e nsed

. until the drodeed material accuwwlation is aerroximatels 15
Tect L’;cc‘fﬁ.
2,054,405, The quantitics listed vader 3 700 ¢fa i

Table I mav not be acnieved until about 10 --ears a7ter the nro-
fect ix imolemented. This time-lae is anticioated boecause the

entire harbor contains =ilt Jdeposits and as =ilt is renoved Trom

rrbor channels curing maintenance dredeing, silt devosits
outside the channel will tend to move laterallv into the channel,
he annunl maintenanve roruirements will inerease siichtle 17 the
harber is odecnened as oocresosed,

1

2005, on=crefetoassociated Tacilities. There arc 20
commerciatly important installations of wvharves, docks, and ~iers,
both ~ublic and rrivatclr-owned along Uharleston carbor. These
installations have aprroximately 14,765 lincar ‘eet of berthing
space and 632,000 scuare feet of transit shed arca. There are
also 50 acres of open storase areas plus 305 steel storarce tanks

having a total capacity of amoroximatelv 8,600,000 barrels. The

harbor is broken do'm into six important commercial areas, These
are the Union "icr Terminal, Celumbus Street Terminals, Shircard
River Terminal. Nor!h Charleston Terminals, Durt Torminal Tacilities,

and Wando liver Terminals.,

2,051 [

e

Htionm to the commore Tl Corminals, a laree
nunber of sovernment-o ned vharves are locadod o Coorer Diver,
incliading the Mave Dleet banding, the wharves at the Dave Yard

Aft hase, e harleston Armv Depot o ond e Taval Ueapons

Ttatieon,  The Y, 7, Mo oalen has mederp foaofloi o dor
cometyietrion ana Mainieliance o aeVal Vesooos soc bading auclear

sthmarine.g,
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by Tides,  The mean range of tide in the harbor is K
avorosisately 502 feet with spring and neap tide ranges of about - ) 4
. : ) o__ ©
Soooteet oand A0 Yooty respectivelve Maximum current velocities 1
<
oo aroon Cor o normal conditions are about 4,0 to 5.0 feet per ) )
. - ” ) - 9
Sovon LU the surface and somewvhat less at the bottom,  The presence SR
L
o saliniey differential between top and bottom strata of the 4
[ L 4
Larhor caeses the bottom flood currents to rredominate over the RN
cottor ol currents, relative to velocity and duration, Thus, the y
vesnlting upstrean novenent of bottom currents within the harbor . "
constitutes an effective sediment tran, preventing sediment trans-— 1
® ®
sort te the sea and causing the buildun of extensive shoals,
R Geolowy and soils.  The following discussion of
el of the Charleston Harbor was prepared by the Denartment
of ceeoloryy Imiversity of South Carolina for the Charleston ® ®
Disirict, Corps of ngineers as vart of the Charleston Harbor,
Ao, Potuarine Values Studv (Reference 1),
S R I Geoloev, Charleston and its surrounding suburbs ]
are constrocted on Sapgamon (Late Mleistocene) landforms denosited ® ° |
. s . -1
in shoreiine environments between 147,000 to 86,000 vears before 1
. , L . 1
the present (Reference 2). buring this interval of time the sea 1
level rose Lo aporoxinatelv 42 feet above mean sea level and then )
E retreated vith pauses at 33 feet, 26 feet, 17 feet, and possibly * i
J
L 8 Yeet, above its present surface. During the initial Late :
! . )
“leistocene transeression, a thin barrier island chain was -leveloped
3 slons o line 'rom Jamestown through Huger toward Ladson, South
- Coarolinag.,  Landward of this barrier island, marsh and deltaic sedi- » 1 1
b .
[ coents from o the Santec River were laved down.  Secaward of this barrier ’ R
o . . N . 0y . . - -
island chain the Paleosene sediments (mostly the Cooper arl in this A
{ ]
4 ires o ere 1eain eroded and onlancd o7 e an elevation between 0 4
b
. ‘ Cier b abhove mean sea level, ater continental 4 _. 1
4
4 shelf wore Taid down blue-grey coabloareaas, soaaay, silty marls of
1 . . . . J
Ate Dlvistocene ave which oceasionatl occenr us to 10 feet in 1
4 L 9
b e rine o,
p
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2,07.1.1 With the drop in sea level from 42 feet to
approximatelv 33 feet, a second barrier island chain was de-
posited, The shoreline of this barrier island extends along

the Charleston-Berkelev Countyv line from the Santee River south
through Cainhoy (Wando) through Charleston at approximatelyv 6
mile hill., The wave scoured plain developed on the Cooper Marl
under this feature lies at an elevation of from sea level to 2

to 3 feet below mean sea level, Landward of this geomorphic
feature, marsh clavs in the Charleston area and deltaic sediments
in the Hell Hole Bay area were deposited above the sandv marl to
elevations as high as 33 feet above mean sea level. Subsequent
Pleistocene erosion has altered this original geomorphic surface
in the vicinity of the Cooner and Santee Rivers, but the surface
is well preserved over large areas of Berkelev Countv. Seaward

of the latter barrier island chain the land surface «rons abruptly
to elevations af 17 and/or 3 fect above mean sea level, reflecting
former lLate Pleistocene marsh surfaces, until another barrier
island chain apnears along the route of Highwa 17 between Awendaw
and the Cooper River., Wave scour on the Cooper .arl in this area,
while the shore rested against the former barrier island along

the Charleston-Berkelev Count: line, depressed the elevation of
the Cooner Marl significantlv further. Over 100 holes drilled

in Charleston County from the Santee River to the south end of

Follv Island have not encountered the Cooper ‘larl at eclevations

higher than 20 feet below mean

sea level anvwhere

The Cooper 'larl is

and it is frequ-

overlain by blue-

marl is succeeded bv dark grev clavs of Pleistocence ace underlving

4
g .
- ently at much greater depths.,
(
a arev Late Pleistocene marls in nearlv all of these holes, The
p - . ]
S the former marsh surfaces or bv [ine-grained roorly ~raded sands
underlving the former barrier islands.
t
r
2.07.1.2 Observation of the ¢levation of the tor of the
¥ "aleorene Cooper Marl formation in the Charleston estuary area
A< resorted bv Bond, Chapell & Colauboun, 1969 (ReTerence 3),
¢
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v been ceond irred, Previously drilled holes approximatelv 200 to RN
3G cards= Jovnstrean of the Cooper River dridges (Highwav 17) did
H

A0L tenctrate the Cooner tarl at depths of less than 30 feet below

i renetration is caused bv scouring of

e voover riosarface Jduring the Pleistocene.  The scouring is

cansed elther by oriver facisnent during low stands of sea level dur-

. S . . »
ine tae Cleistocene, or by estuarine scour uuring subsequent rises. co-
In ¢ithier case the oroad channel indicated by rrevious drilling ex- U

ten'=s sceaard alone the course of the Charleston Estuarv and then
southve=t under “orris island and the northernmost expanse of James
Island toward the continental shelf. This entrenchment has been
Tilted vith miner sravel, sand, and marsh and estuarine muds deposited

rin: the Dleistocene and lolocene nochs.,

2.07.1.3 lLandward of this area the Coorer l'arl generallv
~ : ’

Lies much nearer the surface of the channel bottom and freauently

s tae Cloor of the channel either through natural scouring or

throuch srtivicial dredeing. Never, however, ecither within the chan-

!
nel itsel? or on the land adiacent to the channel does the Cooper » Py ‘
varl extend rnore than 1 or 2 feet above mean sea level for reasons - ";%‘g
indicated previousle,  In some localities the Cooper MMarl is either -g_. V E
cnvenntered at excessivelv low depths (as nuch as 90 feet below sea :s;f:ff'
level) or not penctrated. These areas lie within regions where ..- °
Veosene low stands of sea level have caused previous river incisement S .
o tant channel £il1l material is found where the Cooper Marl would .

croevteds These scoured channels have been infilled with deposits : Sl

el sand, and shell debris which mav overlie either Pleistocene » . °®
Sebiosetiizents or the Cooner Harl, . _1
Jo i h Landward of the Bighwav 17 bridpe over the Cooper - ;
cLocbe it na of the Coover tiarl can occur within a few feet - A:
vt e Lovel anag mas be expected Lo be encountered in dredging » L

coorations, Geaward of the BHighwav 17 bridee within the Cooper estu-

a b Uoce s Marl witl never occur at elevations higher than 40 feet '55
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below mean sea level. Seavard of the llighwav 17 bridge over the
Cooper estuary, Pleistocene blue~grev marls mav cormonlv be ex-
pected to be encountered at elevations near sea level while poorly
eraded fine-irained sands up to 30 feet thick will occur in sand
hills regions, and relatively loose Pleistocene clavs up to 20
feet thick will occur in flatland regions., Whereas the Cooper
Marl mav be encountered at lower elevations than expected due to
channel incisement, it in no case occurs at higher elevations than

those rreviously summarized.

2,07,2. Soils. Soils show considerable variation within
the project area. The narrow beach fronting on the Atlantic Ocean
consists rnainlyv orf sand and shell fragments with a smaller amount
of silt. Most ol the ocean beaches in the nroiect area are eroding
due to the action of waves and longshore currents. Inland from the
barrier beach zone to the normal upstream limit of saltwater intru-
sion (3 feet msl) is a tidal marsh with soils comprised of dark
loarms, clavs and rucks or neat and a medium to high organic content.
If drained, these tidal marsh soils mav develop into an extremely
acidic plastic clav known as "cat clav", Soils in this condition
will not suwnport plant life and are difficult to reclaim, Extending
inland from the narsh for about 10 miles are a group of poorly
drained soils occunving areas that are generally below 15 feet msl.
These soils generally have dark grayish surface lavers and dark
sandv clav loam to sandv clav subsoils. Further inland on higher
elevations in gentlv rolling areas are dark sandv loams with clav
subsoils that are moderatelv well drained. On more level areas

such soils mav be poorlv drained.

2,07.3. Mineral Resources. There is no significant com-
rercial oroduction of mineral resources in the project area. The
Charleston area., however, was formerly the most productive area of
phosrhate in the state. The phosphatic material, a common marine

phosphate known as carbonate~fluorapatite, is phosphatized Cooper

marl rewvorked into the lTower part of the Ladson formation. Thosphate

. .
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. Pesticides in bottor sediments,  As osart of {he
heve study (Rererence 6), the U, S, Ceological Survew collected
and analvrea Cooper Kiver bottom sediments tor pesticide content,
Phee rec ot o this o study are presented in Table 4,0 Althoush
soic e Tovels anreared to be rather low at most stations, it
soval. be noted (see footnotes to Table 4) that the ubiquitous
colecntortaated binhenvl (PCB) compounds were detected in hivh
citon o concentrations te interfere with the deternination of

cesticide levels in all but three sannles.
2o0u, Hvdrotoge,

R Ceneral,  Charleston Harbor, historically one of

the Tinest aitural harbors on the Atlantic Coast, is Jormed the

luonace g the doener, Ashlev, and Wando Rivers. 1t has an

avea oY about 4 sguare miles and a depth generally between 10 and
o teel itomean tow tide, The harbor is characteristic of a strati-
Clead estitary with o tveo vell defined densite lavers. The tidal onrism R
honit Lot a0l ere=Teet and the averase reshwater inflow is . 1
:
e Py i o w0 dhe mean tidal range in Charleston 'larber is about ) )
. ot .
St Charleston larbor is normally stratificd by salinitv, ) .
ot sartaes lavers being nuch Tresher throughont most of the . :
e rten e seriods of bigh river flow in the tooor Yiver '~ -
e occater in o the vicinity of the harbor nmouth to become -
Sl e s reenlt that the water entering the hartbor during .
T
b ered salinate, R
’ [
e o wontioned above, the three najor rivers viich . e
. LRI
te oo e charlesten larbor are the Ashlev, tihe Coorer, and LT
. oo St hes i coastal river vhich meanders alone the e el
it harteston and dridins an oarca o0 shont 350 i i
) ®
L R S s i e iveer is «tthject to tidal influenee throuoh- ‘f'w
. C Porcrh gnd thoee tidal prism fe otuch ocreator than tresh- -
4
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water inflow. The Wando River is similar to the Ashley and drains
about 115 square miles. The Wando is also tidal for its entire

length with minor freshwater inflow.

2.09.1.4

in that it provides the major source of inflow. The Cooner was

The Cooper River is the most important tributary

originallv a relatively small coastal plains stream having a water-
shed of 720 square miles. TIts averace flow at the '"Tee'", the con-
fluence of its Fast and West Branches where most of its inflow

had been received, was about 72 cfs, The diversion in 1942 of

a part of the Santee River's flow into the Cooper River basin for
hvdropower generation increased the average flow of the Cooper
River to 15,600 cfs. Data on discharges through the Pinopolis

puwer plant are presented in Table 5.

2.09.2 Ground water. A compilation of existing data
on ground water was recently prepared by the U. S. Geological
Survev in cooperation with the South Carolina Water Resources
Cormission (Reference 7). Pertinent excerpts from this report

are presented in the following paragraphs.

"The aaquifers in the study area may be divided for the purnose

of discussion into unconfined aquifers, those in which the water
producing sediments are not bounded by impermeable material, and
confined aquifers which are bounded. 1In many cases unconfined
aquifers and surface drainage are parts of one system and there

is an hydrologic interchange of water between the confined and
unconfined aquifers. Most of the drv-weather flow in many streams
may be rejected recharge of confined aquifers underlying the area.
The relation between the surface-water and ground-water parts of

the system should be kept in mind during the following discussion.

Unconfined Aquifers
Outcrops of southeastward dinning rocks of marine origin, surficial
dune, beach sands, and possibly some old filled stream channels
compose the material for the shallow unconfined aacuifers in the

area.
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The principal use of unconfined aquifers in the study area is on
sone of the coastal islands, These svstems utilize a fresh-water
lens floating on salt wvater in beach and dune sands. The fresh-
water-salt-wvater intertace is likely a zone of mixing in which the
salt content increases rapidlv both vertically and laterallv. Be-
cause of the relativelv small difference in the specific gravity
and infrequent fluctuation of the levels, a water system using a
fresh-water lens floating on salt water must be carefullv planned
and managed. Overpumping will produce a mound of salt water under
the well in response to excessive drawdown thereby contaminating
the svstem, Although svstems such as these have been successfully
used for vears on these islands thev have limited use as sources
of larce supplv of fresh water. Their dependence on timelv rain-
fall for recharge makes these systems particularly vulnerable to
encroachnent of salt water during extended drv periods. Theyv are

also verv vulnerable to contamination from the surface,

Confined Aquifers
Several separate hvdrologic zones that are bounded bv relatively
impermeable beds occur below the unconfined aquifer in the study
area. The qualitv of water in these zones varies both areallv

within the same aquifer as well as between aquifers. te

Water Properties of the Confined Aquifers
Cooper Marl. - Shallow confined aquifers mav be present where the
Cooper Marl of Olisocene age occurs or where the old stream channels,
as described bv Bond (1970) were bounded by relatively impermeable

sediments. However, the use of these aquifers is verv limited.

Santee l.imestone. - The Santee lLimestone of middle Eocene age is
widelv used as an aquifer in the studv area. Wells completed in

the Santee l.imestone vield about 200 to 500 gpm (gallons per minute)
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(12.6 to 31.5 1/s) (liters per second) and range in denth from
- . . - 1
less than 50 feet (15 ) to about 500 feet (152 ) in the . 1
vicinitv of Charleston. Water levels werce reported as much as V... @
150 feet (46 n) below rean sea level in the acuifer near - ,1
Charleston in 1963, Excessive lowering of water level could ]
cause movenent of water with a high chloride content to contam-
inate some wells. While the source of the poor qualitv water ' ®
is not known, it mav be old sea water (connate water) diluted 1
. - . . . 4
with fresh wvater (incornlete flushing of the aquifer) or salt
water entering the aauifer in coastal areas as the result of the ‘ 1
rerioval of fresh water by numping, or inadequate and faultv well - o ‘
construction. Revorted chloride in water taken from the acuifer
range from less than 20 to 4,500 n2/1 (nilligrams per liter)....
N
{
-
®
1
Black Minco Fornation. - Producing wells within the acuifers of . )
this formation range from about 100 feet (30 m) in the northern .
part of the areca to rore than 500 feet (152 n) in the Charleston )
. @
area. Yields from these wells varv from a few tens of gallons -
4 nminute (a few liters per second) to several hundred gallons a . ,1
minute (several hundred liters ner second). ...
®
Peedee and Black Creek ormations. - These formations are late S
. . .4
Cretaceous in ace and lithologically are similar, so rnuch so that L o
thev are uncifferentiated in rost loy . Characteristic shifts i {
- - e
in the nateral canma ray loos hely to discern similar zones and ° 4
Aid in tentative picks of formation breaks. The depth to the R
ton 0 the Peedee rances from about 150 feet (46 m) in the S :
northern oart of the area to about 700 feet (213 n) in the - ]
o . N 1 g el . - Pe e I ; AT "
Charleston arca.  The thickness of the Peedee Formation varies P
slightly but is cenerallv about 400 1eet (122 m). )
)
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The Black Creek Formation unconformablv underlies the Peedee Forma-

tion and the depth to the top is about 550 feet (168 m) in the north-

ern part of the area to about 1,000 feet (305 m) at Charleston. -
The Black Creek Formation thickens considerably coastward, ranging

from about 550 feet (168 n) in the northern part of the area to more

than 1,000 feet (305 m) at Charleston.

The water producing zones in the Peedee Formation have low transmis-
sivities and vield small amounts of poor quality water especially
along the coast., UWater from wells greater than 700 feet (213 m)

in depth gzenerallv has chlorides in excess of 500 mg/l.

The maior producing aaquifer in the Black Creek Formation is a coarse
sand near the bottom of the formation. Other minor water nroducing
sands occur in the uprer part of the formation but the water is of

cuestionable qualitv.

Possiblvy the first known well drilled into this zone was in Charleston
near Oueen and ‘Meeting Streets in 1817. The exact location of the
well is not known and the records have apparently been lost, Water

in this well was reported to have been under pressure head sufficient
to raise it 20 to 30 feet (6 to 9 m) above land surface. 1In 1823, the
first well drilled bv the Charleston City Council... was

drilled at the fire station at Wentworth and Meeting Streets.

This well was drilled to a depth of 1,260 feet (384 m) and had an
artesian head of 25 feet (8 m) above land surface. The yield was
reported to have been small. A second well was reported to have been
d¢rilled near this site in 1849, and a third in 1856, for which

little or no recerd is available., Thev are both reported to have

small vields.

A well drilling at Marion Square in Charleston in 1878 to a depth
of 1,970 feet (600 m) was reported to have a static head of more

than Y2 feet (24 =) and a4 vield of 465 gpm (29.4 1/s).

A well at Fort Moultrie (well 16) was drilled to a depth of 1,385
feet (422 m) in 1004, This well was renorted to have flowed at

10O =pn (6.3 1/%).
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Well 64 drilled at the Charleston Water Department on George
Street to a depth of 1,435 feet (437 m) was reported to have
flowed at 300 gpn (18.9 1/s).

Several wells ranging in depth from 1,800 to 2,300 feet (549
to 701 m) have been drilled in the vicinity of Charleston and
Mount Pleasant. One of these wells was a test well drilled to
a depth of 2,292 feet (699 m) bv the town of Mount Pleasant in
1969. This well (163) was reported to have a static water

level of 32 feet (9.8 m) above land surface and produced 750
upm (47,3 1/s) with a drawvdown of more than 132 feet (40 m).
The production well at this site was drilled to a depth of

1,919 feet (585 m) and produced 800 gpm (50.4 1/s). A later

production well (167) constructed by the town of lMount Pleasant

was <drilled to a depth of 2,035 feet (620 m).

The water from these wells is a sodium bicarbonate type of
water. The chloride content is within acceptable limits ex-~
cept for the well 716) at Tort loultrie on Sullivans Island.
However, the {luoride content is several times the recommended

level for drinking water in all these wells.

Dissolved solids determined from water samples from wells 163

and 167 .unged from 1,000 to 1,300 ng/l.

Tuscaloosa Formation. - The Tuscaloosa Formation of earlyv lLate
Cretaceous age is a regional aquifer in rwuch of the Coastal
Plain of South Carolina. This formation unconformablv underlies
the Black Creek Formation. The top of the Tuscaloosa ranges

" om about 1,000 Yeet (303 =) in the northern part of the area
to more than 2,100 feet (640 m) in the Charleston area. The
need to drill wells Jeen onouch to penetrate the Tuscaloosa
Formation in the area has not been necessarv because of the

abundance of water in the shallowver anuifers.
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A well 20 miles (32 km) (kilometers) south of Charleston at

Aneion 2

Seabrook island was drilled into the Tuscaloosa but did not -
t‘ encounter anv water producing sands. Until more data can be V.. @ |

obtaine. the nroductivity of the Tuscaloosa Formation along ';
{ the coast cannot be stated," ]
s .

2.10. Yater Oualitv. i
K - e
E 2,101 Charleston Harbor. The water quality of B i
i~ Charleston Harbor is similar to that of the Ashlev, Cooper, - 3
E and Wando Rivers {rom which it is formed. According to 'i
‘ the lutest state classifications, Charleston Harbor is not ) ®
( suitable for swimming or the harvesting of ovsters for mar- J

ol purposes. The water quality of the outer harbor is usually 1

hivher because of the diluting effect of the ocean., Recently

constricted waste treatment facilities along the lower Cooper ) ® b

aid Ashlew Uivers have led to an improvement in the water qual- i

ity of the harbor rfrom the condition described in the Federal

Water Pollution Control Administration report of 1966- (Reference

8). A trend of continued improvement in water quality is ex- ) ®

nected as a result of these facilities and others in the plan- . J

»

LI S O |

ning or construction stace. Recent water qualitv data collected
bv the S. €. Department of Health and Environmental Control are

presented in Table 6. . ' L

2.10.02. Cooper River. The water qualitv of the Cooper

River ix wenerallv 2ood but according to the latest state classif-

3
fcations, that nortion of the river from U. S. Highwav 52 to a ]
point approxinmately 30 miles above the junction o% the Ashlev and ' o 1
Coopur Rivers s classified as Class B (waters suitable for domes-
tic suprle atter complete treatment in accordance with reauirenents
of the Soutn Carolina State Board of Health, also for propagation |
of tish, industrial and aegricultural uses and other uses recuiring o A 1
water o lessor caalits) and that portion below that point to the )
Lt icn of the Sshler and Cooner Rivers is classified as Class SC
L J ' ®
)
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(waters suitable for crabbing, commercial {ishing and anv other

—————

]

usages except bathing or other shellfishing for market purposes,
also for uses requiring water of lesser quality) (Reference 9). S
These restrictions are based on bacterial concentrations, the

source of which is thought to be drainage from storm sewers, septic

tanks, malfunctioning treatment plants, point sources of untreated

4
human wastes, and domestic livestock wastes, o F |
L
L

2,10.2.1, All domestic sewage discharged into the lower <.
Cooper River 1is now subjected to primary treatment and chlorina-

tion. Approximatelv 10 percent of the sanitarv wastes from North : . |
Charleston and practicallyv all of such wastes from the community
of Mt., Pleasant receive secondarv treatment. Sanitarv wastes from
Chiarleston are dischuareged after nrimarv treatment into the mouth

of the Ashley River. A list of discharge sources, their approximate

)

dailv discharges, and tvpe treatment are presented in Table 7, ' ]
. !
2.10.2.2. The West Virginia Pulp and Paper Companv has by }

far the largest volume of industrial discharge into the Cooper o

River. These wastes are now subjected to primarv treatment before ®

being discharged into the Cooper River about 5 miles above Charles- ) .,f
ton, and will be subjected to secondarv treatment by 1975. United :A Lo
Piece Dve Works dischargpes approximatelv 3.0 million gallons daily
of untreated wastes into Goose Creek which emnties into the Cooper ®
River about 6 miles above Charleston. TFacilities to convey this

waste to the North Charleston Municipal sewape treu.cment plant are

now under construction. All other industrial effluents, with the

exception of cooling wiater, receive at least primarv treatment. ®

2.10.2.3, The South Carolina Public Service Authority oper-
ates four steam generating units below the Pinopolis Dam havine a ' 1
capacity of 412,000 kw. Cooling water is obtained fre. ... returned
to the tailrace canal. The volume of flow in the tailrace canal is 1
<ufficient to prevent a violation of state standards relating to

thermal pollution,
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2.10.2.4. Une of the major industrial developments along
the Cooner River is the Bushy Park Industrial Area which consists
of land set aside for industrial development between the Back and
cooner Rivers. The development includes a dam across Back River
which forms a reservoir and a diversion canal from the West Branch
of the Coover River into the Back River Reservoir, Bushy Park was
oricinally a joint venture of Charleston and Berkeley Counties

and the Cityv of Charleston to attract indudtries to the Charleston
area. The Citv of Charleston now owns about 80 acres and the re-
mainder (about 4,300 acres) is distributed among the following in-
dustries: S. C. Electric and Gas Company operates steam generating
facilities, Verona Corporation operates a chemical plant, General
Dyvnamics operates a plant which makes liquid natural gas tanks, Du
Pont is building a "Dacron" polvester nlant, and lMoore-McCormick
has acquired land but has not begun construction. There are no

vacant sites remaining at Bushv Park.

2.10.2.05, The effluent from industries at Bushv Park is
discharged into the Cooper River after treatment, which is considered
adecuate to prevent degradation of water quality in the river,

S. C. Electric and Gas uses a 105 foot square oxidation nond for
treating sanitarv wastes of about 50 emplovees. Retention time

in the nond is about 30 davs and the effluent is discharged with

the cooling water into the Cooper River. The volume of cooling

water is about 463 mgd and under conditions of the state permit must
not raise the ambient water temnerature more thin 4 degrees fahren-
heit during the fall, winter, or spring and 1.5 degrees fahrenheit
during the summer months. The Verona Corporation has a permit to
discharge up to 25 ngd, but recent actual measurement by the 3. C.
Pollution Control Authoritv showed a discharge of about 2.6 to 3.5
med,  Treatment facilities include an equalization and neutraliza-
tion charther, two acratic.: e and tro . ohilization and settling
ponds. General Dvnamics has a state permit to discharge up to 13,000
callons ner Jdave Waste treatment includes passage through a mixed

activated sludige package treatment facility and chlorination. The

31
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Du Pont plant is not completed but their sanitarv permit allows
a discharge of 2,000 gallons per dav. This effluent will be
treated in an extended aeration package treatment plant and

chlorinated.

2,10,2.6. The most recent comnrehensive water quality
studies on the Cooper River were conducted bv the U, S, Environ-
mental Protection Agencv during October and November, 1971.
These studies were published in April, 1974 bv the S. C. Water
Resources Commission as part of the Cooper River Environmental
Studv (Reference 10). The main obiective of the studv was to
develor some capability for predicting changes which night re-
sult from rediversion of the Cooper River. To accomplish this
objective, the EPA collected samples during periods when the
dailv discharge to the Cooper River from Lake !loultrie averaged
20,550 cfs (October 1971) and about 3,000 cfs (November 1971).

A discussion of the pertinent data contained in this EPA report
is presented in the following paragraphs, The stations referred
to in the following paragraphs are shown in Figure 1l4. A summarv
of all phvsical, chemical, and microhiological data collected at
each station during the two sampling periods is presented in

Table 8.

a. Temperatures. Average water temperature
at the sampling sites ranged from 20.8 to 22.1°%¢ during the
October study and 17.2 to 18.3°C during the November study,
Extremes in temperature were 20.0 to 23.5% during October and

14.5 to 22.5°%C during Novenmber.

b. pH. Average pll values at the EPA sampling

sites ranged from 7.2 to 7.7 in October with extremes of 6.4 to

8.3 units. The extremes in MNovember ranged from 6.3 to 8.5 units

with average values of 7.3 to 7.7 units.,.

¢. Dissolved oxvzen. Dissolved oxveen (DO)

concentration extremes in the reach studied ranged from 3.4 to

8.4 mg/1 during October and 5.0 to 8.9 mg/l in llovember., Average
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e




- v w g

D concentrations ranged from 5.9 to 7.8 mg/l in Dctober and from
6.3 to 8.3 me/1 during November. During October, both the minimum
DO concentration and the lowest average concentrations were measured
at the lower stations (1, 3, and 4). TIn November, the lowest DO
concentration encountered (5,0 mg/l) occurred at Station 7 at the
bottom, The following text table presents average DO saturation

values at each of the river stations at high and low slack tide,

Average Surface and Bottom Values of Percent
Saturation of Dissolved Oxygen
October November

Station HWS* LWS** HWS L.WS
1-Surface 709 75.9 70.5 72.5
1-Bottom 70.5 67.7 77.7 73.2
3-Surface 81.0 86.6 71.0 75.4
3-Bottom 68.5 69.8 68.3 73.9
4-Surface 82.6 88.6! 76.7 77.5
4-Bottom 79.0 84.7 73.0 73.5
5-Surface 87.6 89.8 80.0 79.6
5-Bottom 86.3 88.5 80.4 79.3

6-Surface  85.7 84.51 80.3 80.5

.‘ 6-Bottom 87.5 85.6! 79.6 80.5
7-Surface 84.3 90.9t 73.7 78.9
7-Bottom 84.3 89.8! 72.7 82.4

[ 8-Surface  87.8  92.1! 89.4  91.0
8-Bottom 88.3 93.11 89.9 90.6

- 9-Surface 82.8 — 75.6 76.5

¢ 9-Bottom  82.4 — 752 710

{ -

: * High Slack Tide
. « Slack Tide

p ! Single determination
}
4 [
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Percent DO saturation decreased downstream from Station 8 during
both sampling periods. This reduction in the lower reaches of
the river generallv corresponded to an increase in dissolved
solids and chlorides. There was no significant difference in

DO saturation between surface and bottom samples in November,
however, in Octuber, a significant difference existed between
Stations 3 and 4 at high slack tide and Stations 1, 3, and 4

at low slack tide. Again, this difference was primarilv attri-
buted to increased chloride concentrations occurring near the

hottom of the water column,

d. Biochemical oxvgen demand. The five-day

biochemical oxvegen demand (BPDS) levels measured in both the
Netober and November studies were low at each station (Table 8).
Tn Netober, average BOI)S levels ranged from 0.8 to 1.1 mg/1 with
the hivhest individual value (2.6 mg/l) occurring at Station 3.

In Novenmber, B“DS concentrations ranged from 0.3 to 1.0 mg/1.

¢, Chlorides. Chloride concentrations

ranged from 7 to 13,400 mg/l during the October studv period and
8 to 14,800 mg/1 during the November study. An average chloride
concentration of 8 mg/l is considered to be the background level
entering the Cooper River from Lake Moultrie. TIn October, sur-
face to bottom chloride ratios (S/B ratios) at high slack tide
indicated that a well stratified condition existed in the lower
reach of the river with ratios of 0.266, 0.193, and 0.171 at

Stations 1, 3, and 4, respectively, as shown in the following table.
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Surface To Bottom Chloride Ratios C
. ]
October November Y
Station HWS®  LWs** HWS  Lws S
1 0226  0.137 0567  0.802 T
3 0.193 0.915 0.499 0.614 :
4 0171 1.083 0.532  0.401 O
5 1.250 1000 0.827 1.241 4
6 1.000 1.000 1.067 1.100 o .
7 0.889 1.000 0.846 1.000 1
8 1.000  1.000 1.000  1.000 ]
9 0.889  1.000 1.090  1.083 T
* High Slack Tide e
** Low Slack Tide L ‘
b
[ ]
M low slack tide, S/B ratios indicated that vertical stratifica- o ]
tion occurred onlv at Station 1 with average 5/B ratios changing . ‘
from 0,317 at Station I to 0.915 at Station 3. I!aximum saltwater
e
‘ntrusion extended as far upstream as Station 4 at high slack tide e 1
and between Stationsg 3 and 4 at maximum low tide, .
.
In Nevember, chloride concentration extremes ranged from 8 to 14,800 .
mr/] with average concentration ranging from 10 to 9,030 mg/l. An °
. 4
averave background concentration of 10 mg/l was being discharged B
‘ror Lake Moultrie during the sampling period. Surface to bottom
ciloride ratios at hipgh slack tide were indicative of vertical
dratification at Stations 1, 3, and 4 where average readings were ®
. -
k7, 0,499 0 and 0,532, respectively.
Mt Station 3, the &/8 chloride ratio was 0,827 indicating a non-
Aratificd condition, At high slack tide during the November study,
(b eater intraded upstrean between Station 5 and Station 6. At o
Lo wlack tide, S/ chloride ratios indicated a rather weak vertical
drativication at Station= 1 and 3, An averaee S/B chloride ratio
. ®




of 1.241 at Station 5 along with an average bottom chloride concen-
tration of 29 mg/l indicated a well-mixed, essentially freshwater

condition.

f. Residue. Total nonfilterable residue (total
suspended solids) ranged from an average of 9 mg/l at Station 8 to
an average 37 mg/l at Station 1 during October., In November, total
suspended solids ranged from 6 mg/l at Station 8 to an average of
45 mg/l at Station 3. 1In both the October and November studies,
the hisher concentrations of total suspended matter were measured
near the bottom in those areas affected by saltwater intrusion,

tidal mixing, and industrial pollution.

Volatile suspended matter followed the same general pattern as the
total susvended solids, Vo:.atile solids ranged from an average con-
centration of 3 mg/l at Station 8 to 14 mg/l at Station 1 during
October and from 2 mg/l at Station 8 to 12 mg/l at Station 1 during
November. As with total suspended solids, the higher concentrations
of volatile solids occurred near the bottom at the lower river

stations.

g. Nitrogen. Total Kjeldahl nitrogen (TKN)
concentrations were low throughout the study reach during both the
October and November sampling periods. Extreme values ranged from

0.23 to 0.59 mg/l in October and from 0,12 to 1.00 mg/l in November.

Ammonia nitrogen concentrations were low at all stations during both
sampling periods. Concentrations ranged from 0,01 to 0,12 mg/l during

October and from less than 0.01 to 0.08 mg/l during November.

Nitrite-nitrate nitrogen concentrations ranged from less than 0.01

to 0.12 mg/l in October and 0.0l to 0.21 in November.

h. Phosphorus. .otal phosphorus (as/P) concentra-
tions were low at all stations during the October study period and
ranged from 0,02 to 0.08 mg/l. Average concentrations ranged from
0.03 to 0.05 mg/1l. Orthorhospate concentrations (as/P) ranged from

less than 0.01 to 0,07 mg/l during the same period. The highest
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total and orthophosphate concentrations were measured at Station

1.

During the November study period, total and orthophosphate con-
centrations were generally low at all stations. Total phosphate
concentrations (as/P) ranged from 0.0l to 0.20 mg/l and orthophos-

phate concentrations (as/P) ranged from less than 0,01 to 0.10 mg/l.

i. Organic carbon. Total organic carbon (TOC)

was found to be consistently low at all stations during the October
sampling period. Concentration extremes ranged from 4.0 to 6,0

mg/1l and average concentrations ranged from 4,2 to 5.2 mg/l.
*»

During the November studv, TOC extremes ranged from 3,0 to 10,0
mg/1l and average concentrations ranged from 4.6 to 7.7 mg/l. In
general, average TOC concentrations measured in November were

slightlv higher than October.

j. Metals. Concentrations of copper, chrominum,
lead, zinc, manganese, iron, and mercury were measured by the EPA
at Stations 1, 6, 7, and 9 during the October and November study
periods. As might be expected, the highest concentration of metals
was found at the more saline station, Station 1., A summary of

metals data is presented in Table 8.

k. Pesticides. Pesticide concentrations were
measured by the EPA during the October studv period onlv. Eighteen
pesticides were analvzed from composite water samples collected
at each station, The following table lists the . "' - nesti-
cides and the mininum detection limit of the ana’ ¢+ ‘rocedure.

Noopesticide levels were detected above the detection limits used.
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Pesticides Analyzed For and Minimum o 3
Dectection Limits _ ]
¢#8/1 Minimum
Pesticide _ Detection Limit . o
Aldrin . <0.005 " e
Lindane <0.002 o ]
Chlordane <0.05 SRS
Chlorobenzilate <0.5 —::.~'__. ; j
DDD <0.01 O
DDE <0.01 R
oDT <0.02 S
Dieldrin <0.01 o {
Endrin <0.02 ]
Heptachlor Epoxide <0.01 ‘
Heptachlor <0.005
Methoxychlor <0.1
Toxaphene <0.25 : 1
Diazinon <0.2 L )
Guthion <0.5 R
Malathion <0.2 ]
Methyl Parathion <0.02 : 1
Parathion <0.04 .‘ 1
. L
1. Bacteria. Station 1 had the highest fecal
coliform densities found during the October and November studv per- ) o
iod with counts of 830/100 ml and 460/100 ml, respectivelv. The
lowest densities were found at Station 8 where the respective October |
and Novenmber counts were 26/100 ml and 30/700 ml. There was a general ]
increase in densities downstream from Station 8 with a noticeable in- . ®
crease ccoeurring in the vicinit- of Stations 6 and 7. The higher ’
levels at Station 7 were rossibly caused by an adjacent housinpg .
!
develonment., Coliform densitics also increased downstream of Station -
4 most likelvy as a result of rastes entering the river from Goose ' ®
Creek and from the municiral and industrial development downstream,
° ' ®
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During October, the mean surface coliform density at Station

1 was four times higher at high slack tide than it was at low
slack tide. A similar observance was made during November ex-
cept that densities were only about twice as high at high slack
tide. These data suggest a possible upstream movement of wastes

on an incoming tide.

2.10.3. Wando River. The quality of waters in the

Wando River system is being studied in detail by the S. C. Water
Resources Commission as part of the Wando River Environmental
Quality Study. An interim report on this study was published in
April 1973 (Reference 11). The summary and conclusions section
of the water quality portion of the above report is presented

below., Station locations are shown on Figure 15.

"1, Dissolved oxygen remained fairly high dur-
ing the sampling period (January, 1973) ranging from a low of
7.7 mg/1l to a high of 11,4 mg/l with most of the readings greater
than ten. Dissolved oxygen saturation was above 85 percent most
of the time. The lowest dissolved oxygen saturation reading dur-
ing the sampling period was 60 percent and this was coincident
with a water temperature of 4°C.  The highest DO saturation was
recorded as 100%. There is an apparent defect in the lower Wando
River as measured by this criterion. Readings are progressively
lower from the Cooper River (Station 1) upstream to the head of
Hobcaw Creek at Station 4 where the lowest average DO saturation
was experienced above Hobcaw Creek (Stations 5-8) DO saturation
improved dramatically. Five-day Biological Oxygen Demand (BOD)
readings ranged from 1.25 mg/l to 5.2 mg/l with an average of
2.68 mg/l. BOD readings were generally higher at the stations
nearer the river mouth. 1In this study BOD was probably about
normal considering the range of water temperatures which prevailed,

While no rigid standards have been established for water quality

based upon oxygen content alone, the net indication from arbitrary
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criteria for oxvgen regimes is that a moderatelv high water quality
exists in the Wando River as compared to other waters in the

Charleston harbor environs.

2. Turbidity as measured by Secchi disk read-
ings and by turbidimeter is generallv low indicating a lack of sus-
pended or colloidal material. Turbiditv readings are somewhat higher

at those sampling points nearer the harbor,

3. Fecal coliform bacteria were detected in such
numbers as to substantiate assignment of "SB" classification to these
waters. Some of the individual samples give rise to the belief
that standards could be greatlv exceeded at certain times of the year
and under Qarying flow regimes, Station No. 4 located at the head
of liobcaw Creek c¢ave consistently higher readings than did Station
No. 3 located at the rmouth of the tributary., ¢Ctations 1-4 produced
senerallv higher counts than the upstream samrling points No.'s 5
through 8, The sources of human-waste pollution thus appear to be
associated with Cooper River materials which ultimately enter the
Wando and are transrorted upstream, and with materials that enter

Hobcaw Creek presumably from the adjacent residential areas.

4, Heavv metals consisting of cadmium, chromium,
copper, lead, and mercurv were tested for and all except lead appeared
singlyv or iu combination in some of the samples. None of the sam-

ples were lead positive. No other metals were assaved.

Cadriiun was detected in water samnles on three of
the sampling davs but not at all stations simultaneously. Concentra-
tions ranced a= hizh as 45 ug/l which is within the range of some
drinkine waters (.04 ug/1 to 60 ug/l) but exceeds the U, S£. Public
Health Service maxinum allowable {or interstate carriers (10 ug/l).

Toxic levels of 200 ur/l are reported to be lethal to fish.,

Chrorium vas detected on only one sampling dav

and at onlv onc of the cicht stations., This single reading was
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553 ue/l o which s abont ten times the maxirum U, S

. Public
Health Service standard tor drinking water. The magnitude
of tihis readine and the tact that onlvy one of eightv samples
Was positive, casts sore susoicion on tie aceuracy of the
test or in recerdineg Tindines. While no inference is drawn
from this particular assav, it is not likelv that chronium
ofters apv nealth problems.  In any future qualitvy assess-
menta, chremiue detection processes should be conducted with

especial care,

\

Mercury covurred in 74 of the 80 samples and ranged in con-
centration between 0.1 ug/l and 3.10 up/l. These readines
averaged 0.73 ut/1 wvhich exceeds the U, S. Public Health

Service standard of 0,50 uz/l, or '. part per billion. The
naturalle ocearrine abundance and distribution of mercurv in
soils and waters accounts for a nortion of the detected amounts
of this element.,  For example, a recent studv of mercurv in soils
over the naticn (Shacklette, 1971) showed a peometric average

of 96 narts ter hillion (ns/1) for the eastern United States.

Soils and sedinents usually exhibit higher background concen-

Py

trations than dees water. This is the result of the affinity R
cforeroan Yor nmuds and soil material together with the other- l
<

Pacovceneral insolubility of mercurial comvounds. In addition, » °
. -
ol osen owater contains L3 ug/l of mercurv,  (H & M, 1959). ]
- ' . : 3 -"

Mo nresence of cercury does not necessarilv implv a point )
v o ot for, i?

) . ] ®
S S A P tin fesults of anueous sample testing 1
vt e oot s b o o7 Mheawy™ retals nccur and that no q
. .
b s e ressed, :
i
e oot ol contains measurable » ® .

R . B faviissea oo well as others, but that
clo ot are casential to cell growth
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in some of the plants and animals that are a part of the local
1"
ecosystuen.

2.10.4. Ashley River. The Ashley River is somewhat

sa ala 2.2

TP Y Y W v w v

turbid and its banks are highly urbanized. According to the

latest state classifications, the Ashley River is not suitable T

for swimming or the harvesting of oysters for market purposes.

T~

Although no recent data are known to be available concerning

{
i
!
|
quality of Ashlev River waters, it is believed that considerable ' ':1

improvement in water qualitv has recently been achieved as a re-

sult of newly constructed waste treatment facilities. Prominent NS

among these are tie two secondary sewage treatment facilities . T

«
v
.
. .
P VR

1 operated by the St. Andrews Public Service District which handle o
JE most of the wastes trom the urban area adjacent to the Ashley
River. In addition, all sewage discharged into the mouth of the

Ashlev River from the City ot Charleston receives primary treat-

PP

ment and chlorination. S. C. Electric and Gas Companvy's Hagood
} pany g

3 electric generating plant discharges 67.82 mgd of cooling water into
the Ashley River. Current discharge sources along the Ashley River, -fk‘\
their approximate daily discharge and type of treatment are pre-
sented in Table 9.

2.11. Air Quality. The Charleston County Health Depart- 4
ment monitors air quality in the project area. Air quality varies
with industrial development, the volume of automobile traffic, and

local air circulation patterns. These factors interact in such a o

way that the highest suspended particulate content is found over

parts ot peninsular Charleston. The average suspended particulates

measured during the period July through September 1973 at a station

P S Y A

on the corner of Calhoun Street and lLockwood Drive ranged from
29.48 o 37.66 “g/m3. Another peninsular station is located on the
Queen Strecet Fire Station, where the geometric mean level of sus-
pended particulates was reported to be 48.1 ug/m3 during the period

Novemboer 1972 to March 1973, These levels are well within the Federal

. . as 3 . . 3
standard which is 75 ug/m” and the State standard which is 60 ug/m™. 1
2012, Climate. The prevailing winds are southerly in the

spring and summer and northerly during the fall and winter. The

jas
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crogimicy o the ovean has a temnering offect on Charleston's
climate,  Ta winter, the ninimun city temperature mav register
from 10 to 19y decrees higher than that recorded at the airport
Pocated 10 »ite: inlandy this marine ini luence mav also cause

1

che cicy s maminur temperatures to be lowered several degrees.

S R The winter nonths, December through TFebruarvy,

ire sl with raintall averacing 18 nercent of the annual totalg

serine rainToll from Mareh throush fav averaces about 20 percent

A Che annaal total. A& temperature of 20 deaorees or less is
T e et |

<ol o cerericneeds Sorme chance o osnov lurries mav occur in

antrare, batoo =i icant amount is rarelv neasured,

A Cae o sumters are o varm and bumid; however, the
Cevrerature soldon reaches 100 dewrees.  Fortv-one percent of

the annoal o

"2l cecurs in summer, mostly from scattered

s, The weatiier is moderate and sunny from late
Gecternter toooarle Novenber,  The coastal area is subject to
Burricanes- cinring the summer and fall, with hurricane visitation
occorrine o=t orten in Aurust,  The highest recorded hurricane

st e pide was 1102 Teet above mean low water during the Sinnust

P DU N The information below was compiled bv the

woalional ceatner Station at the Charleston !unicipal Airnort,

Clearteatror g o 0 and b ished by the Environmental Data
St ooy it henal cweanic and Atmosrheric Administration, U, S,
et e e G e e,
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R G IS Plants. In 1971, the Marine Resources Division

A

S the Sonth Carolina Wildlive and Marine Resources Department pre-
cared oan ineeentore oand cddaation of wetlands to determine the

Camt it o enelice o iy marshlands within the Charleston ' }

Arioar ot i oL Shie st was conducted under a contract with _ .
e T : © ncineers as part of an estuarine values o
Peltee gt e st s Taecember, 1972, (Reference 12), 0 The y
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final report is available for public review in the Charleston
District office. A discussion of the pertinent aspects of

this report is presented in the following paragraphs.

2.13,1.1. Charleston Harbor historically has been
recognized for its value to fish and wildlife resources. The
productive role of lands in this area has been profoundly illus-~
trated and stressed by Lunz (References 13 and 14). The vegeta-
tion of the marshlands complex in Charleston Harbor is varied
and it is now recognized that the types of vegetation present
play a key role in the processes of biological productivity.
Research by Odum (Reference 15) has shown that salt marsh
grasses, by converting inorganic nutrients and sunlight into
plant tissue, act as energy transfer mechanisms to consumer
organisms in the estuarine system, Field observations and ex-
perimental trawling operations in the harbor system have clearly
shown that tremendous quantities of dead marsh vegetation are
transported to adjacent estuarine waters during the winter and
early soring at times of extremely high tides. Teal (Reference
16) has calculated that anproximately 45 percent of the total
plant material is transported out of Geo gia salt marshes into
the estuary. This is alsc true in the Charleston area where

the tidal range is large. Dead grass mav become waterlogged

and sink to the bottom or may be physically as well as biologically
disintegrated into particulate organic detritus, becoming food
for various invertebrates. These prganisms are in turn eaten by
small fish which are subsequently consumed by larger predators,
etc. Thus, the link between fish and nmarsh is evident according
to Smalley (Reference 17)., Tt is estimated that only about 7
percent of the marsh grass is eaten by insects, with the remainder
being consumed by detritus feeding organisms such as amphipods,

isonods and decapod crustaceans (shrimp and crabs), and fishes.
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2.13.1.2. The importance of marshlands to estuarine pro-
ductivity is not limited to the detritus they produce, Applving
Teal's work (Reference 16) to comparable spartina marsh in the
harbor, we postulate that algae may account for up to one-fourth
of the organic material produced in a salt marsh. In fact, it

has been shown by Pomeroy (Reference 18) that net algae production

is constant throughout the year.

2.13.1.3. Productive salt marshes of Charleston Harbor

are dominated by smooth cordgrass which occurs as tall, inter-
mediate and short forms, depending on elevation. Tall cordgrass
grows vigorousiy in areas below an elevation of 1.59 m. (5.2 feet)
msl in Charleston Harbor and is the most productive of the three
types. Odum (Reference 15) reported that smooth cordgrass produces
approximately 2,000 g/m2 or 10 tons per acre (dry weight) in Georgia
marshes; this figure is applied to the entire crop of this species
in Georgia. While there is evidence to infer that Georgia marshes
do not average 10 tons per acre (actuallyv 2,240 g/mz) as reviewed

by Wass and Wright (Reference 19), there are data indicating that
smooth cordgrass averages more than 4.4 (985 g/mz) in North Carolina
saltmarsh (Reference 20). These data suggest that annual production
in South Carolina saltmarshes would range between 2,9 and 4.4 tons
per acre at a minimum. Charleston Harbor marshes would probably

be souwewhat higher in production than the State's average since the
cordgrass so prevalent in this area appears to be extremely vigorous
in certain areas. Nutrients from sewage pollution in years nast

may have been beneficial in stimulating growth even though the water
quality was degraded. Marshall (Reference 21) showed that cordgrass
marsh receiving sewage plant effluent produced more biomass, reached
its p>°k biomass sooner and was apparentlv not injured bv fertiliza-

tion.

2.13.1.4, Black needlerush is also commonly found in
Charleston Harbor marshlands. It is generallv considered the least
important of the common marsh plarts (Reference 22) and is usually

associated with higher fringe areas above the mean hich water line.
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However, during this survey black needlerush was found in mixed
stands with smooth cordgrass in upstream locations of transition

from salt to brackish and fresh water. I

2.13.1.5. In the upper Cooper River near Goose Creek

and upstream to the "Tee", the marsh yegetation gradually

changes to a brackish and freshwater type. Brackish water marshes >
in the Charleston Harbor studyv area occupy a transitional zone

area between true salt marsh and fresh water marshes. These marshes

are prevalent in the upper Cooper frcm the area of its confluence

with Yellow House Creek to the vicinity of Bushy Park and Moreland »
Landing. While many of the salt marsh species still occur in this

area, there is a trend toward greater diversity including such

species as bulrushes, cattail, giant cordgrass, etc.

2.13.1.6. Plant zonation in the lower harbor is more
subtle and difficult to define where unconsolidated stands of
smooth cordgrass are found. Generally, there are four zones that

can be delineated from the water's edge to the woodland: (1)

the "edge marsh'" or tall smooth cordgrass zone; (2) the "low meadow"

or medium smooth cordgrass; (3) the 'saltgrass meadow'" or stunted

smooth cordgrass - salt grass, salt meadow cordgrass zone; and
(4) the "high meadow'" or salt meadow cordgrass - black needlerush -

glasswort - sea ox-eve zone.

2.13.1.7. The different plant zones in the Charleston
Harbor area are assigned to a single priority based on overall

value to marine resources. These priorities are as follows: ’

T-r’

Priority I. 7To include areas of highest value to fisheries and

wildlife resources; consisting primarilv of regularlv flooded,

——

high salinitv marshes. Regularly flooded, brackish marsh could
- be included dependent on location., Vigorous smooth cordgrass
{ (medium and tall growth) as described in vegetative zones (1)

s and (2) above is the dominant vegetative tvpe,
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Prioritvy II. To include areas of second highest value to fisheries - i”fzf-
and wildlife resources; consisting primarily of regularly flooded
salt and brackish marsh. Regularly flooded fresh marsh could also
be included. Smooth cordgrass (medium arowth) as described in vege-
tative zone (2), is the dominant vegetative tvpe. Regularly flooded
black needlerush, giant cordgrass and related brackish and fresh

tvpes are included dependent on location,

Prioritv TII., To include areas of third highest value to fisheries |
and wildlife resources; consisting of irregularly flooded salt, S{' “4
brackish and fresh marsh, flats and barren zones. Black needlerush, » L4 |
salt meadow cordgrass, sea ox-eve, salt grass, glasswort, and stunted l
smooth cordgrass are generallv found in vegetative zones (3) and
(4). Areas within this prioritv are classified as realistic for

management, > L

Priority IV. To include areas of little value to fisheries and wild-
life resources; consisting of irregularlv flooded salt and bracl ish
marsh, flats, barren zones and areas significantly altered bv develop-
ment, These areas are not classified since thev have verv little
potential for management. Outer nmargins of diked srvoil areas, un-
diked spoil areas and areas fouled by industrial or other wastes :_4_‘. .

are characteristic of this tvpe.

2.13.1.8. The 5. C. Wildlife and Marine lesources Department
has assigned the following priorities to the marsh areas along the
river systems (Wando, Cooper, Ashley) of Charleston liarbor. The

marsh alone the Wando River Svstem is made up of 5,471 acres of ’ o _
Prioritv T marsh and 976 acres of Priority 17 marsh. There are .

essentiallv no areas of either Prioritv TIT or TV along this svstem,

2.13.1.9. The Cooper River Svstem has 9,172 acres of » ®
Pricritv TT1 marsh, 30 acres of Prioritv ITI marsh and 1,641 acres
of Prioritv IV marsh. There are no Prioritv 1T marshes within this

svster,




2.13.1.10. The Ashlev River Scstem has 2,760 acres of
Priovity I marsh, 1,527 acres of Priority 11 marsh, 568 acres
of Priority 11T marsh and no Priority IV marsh.

2003,1011. Charlesten Harbor contains 3,148 acres of
Priority | marsh 2,066 acres of Priority 11 marsi, 116 acres

cf Priovity 1FI marsh and no Priority IV marsh.

2.1701,12, Other abundant plant species in the Charleston
Harbor area include but are not limited to wax mvrtle, sea-mvrtle,
narsh older, cabbage palmetto, pokeweed, sedee, stiff fimbristvlis,
crab grass, castern red cedar, loblellv nine, sweetgum, southern
magnol ia, black gum, red bav, black cherrv, water oak, live oak,
sandspurs, bernuda grass, pgreeabriar, soft-stem bulrush, southern
wild rice, allipgatorweed, narrow-leaved cattail, chinese tallow-
tree, pennvwort, spike-rush, smartweed, salt-cedar, aster, coco,

and mursh mallow.

2,13.2. Wildlife. With its ereat natural resources and
varietv of havitat tvpes which include marshes, high lands, swamps,
and fresh and =alt waters, Charleston Harbor and surrounding areas
abound with a wide variety of wildlife species. Not only are there
a larve aumber of resident species, but there are many seasonal
visitors which sreel, cvervinter and/or pass through this section

of the o, .

a0 200, Pirds, There are a oreat number of resident
and seasonal birds within the Charleston lHarbor area, Many water-

fowl svecies be ceen booing varicus times of the vear including

fhe mallard, blacs Gy sicc ity Sveericon o widacon, blue-winged
teal, vreen—-vineped tealy weoo ooty vedhead, canvasback, ring-
necked duck, oreater and lesser ocaup, coennon goldeneve, buffle-
ved, v Drcles ool corg oo o b tinade, and purple
sl bicod e,

[ o o o o o o o o o o

-

-




LA/ B A s Al Sl B K S AN VR ]

2.13.2.1.1. Other species associated with freshwater or brack-~
ish habitats include the common egret, snowv egret, cattle egret,
belted kingfisher, marsh hawk, double-crested cormorant, common loon,
pied-billed grebe, great blue heron, Louisiana heron, little blue
heron, green heron, black and yellow-crowned night herons, American
bittern, least bittern, glossy ibis, white ibis, Virginia rail, sora
rail, king rail, clapper rail, long and short-billed wren, red-wvinged
blackbird, boat-tailed grackle, common snipe, the eastern brown peli-

can, and osprey.

2,13.2.1.2. Shorebirds and gulls found in the area at various
times of the vear include the American oystercatcher, semipalmated
plover, Wilson's plover, willet, dunlin, short-billed dowitcher,

sandpipers, black-necked stilt, herring gull, laughing gull, ring-

billed qull, roval tern, and killdeer.

2.13,2.1.3. Upland species include the turkey vulture, black
vulture, sharp-shinned hawk, red-tailed hawk, red-shouldered hawk,
ospreyv, sparrow hawk, turkey, bobwhite, American woodcock, rock dove,
mourning dove, ground dove, yellow and black-billed cuckoo, screech
owl, great horned owl, short-eared owl, barn owl, barred owl, chuck-
will's-~widow, whip-poor-will, common nighthawk, common flicker, pil-
eated woodpecker, red-bellied woodpecker, yellow-bellied woodpecker,
hairy woodpecker, downv woodpecker, eastern kingbird, tree swallow,
purple martin, blue jav, common and fish crow, tufted titmouse, red-
breasted nuthatch, white-breasted nuthatch, brown creeper, house
wren, Carolina wren, mockinebird, catbird, brown thrasher, robin,
eastern bluebird, blue-grav unatcaicher, logserhead shrike, starling,
solitarv vireo, various varblers, common vellowthroat, castern meadow
lark, cardinal, rufous-sided towhee, mauv snarrows, Carolina chickadee,

and slate-colored junco,

2.13,2.2. Mammials.,  Although the immediate Charleston idarhor
area offers only linited habitat for most mammal =pecices due (o ex-—

tensive develonpnent, suitable habitat is available in the marshes

H0
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and uplands associated with the numerous tidal creeks and rivers
which enter the harbor. Mammals commonly associated with these
areas include the opossum, various shrews, eastern mole, various
bats, raccoon, long~tailed weasel, mink, river otter, striped
skunk, grav fox, bobcat, eastern gray and fox squirrels, southern
flving sauirrel, numerous mice and rats, eastern cottontail rab-
bit, marsh rabbit, white-tail deer, and feral pig. The only
marine mammals commonly observed in the harbor are the Atlantic

common dolphin and Atlantic bottle-nosed dolphin,

2.13.2.3. Reptiles and Anphibians. The most common
marine reptile in the area is the diamondback terrapin. Other
turtles that occur in the harbor and offshore waters include the

Atlantic loggerhead and the Atlantic green turtle.

2.13.2.3.1. Within the three river systems and in the harbor
itself, there are a great number and varietv of reptiles and am-
phibians, Animals commonlv found in the freshwater aquatic habi-
tats are the alligator, common snapping turtle, spotted turtle,
eastern mud turtle, river cooter, chicken turtle, Florida and
spiny softshell turtle, black swamp snake, banded water snake,
brown water snake, eastern cottonmouth, dwarf waterdog, lesser

and greater siren, leopard frog, green frog, bull frog and river

frog.

2.13.2.3.2, In the drier upland habitats are found the

garter snake, eastern hognose snake, southern ring-necked snake,
black racer, eastern coachwhip, rough green snake, yellow rat snake,
scarlet snake, scarlet king snake, eastern king snake, southern

co: nrerhead, pigmv rattlesnake, canebrake rattlesnake, eastern
diamondback rattlesnake, southern toad, spring peever, green tree-

frog, and cricket frog.

2.13.2.4. Rare and endangered species. There are 10

threatened species, 1 perirheral species and 3 status undetermined

i
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species which occur or possibly occur in the Charleston Harbor

area (Reference 23),

I L I S

a, Threatened species. Threatened species can be defined as

those "whose prospects for survival and reproduction are in imme-

-~
E
°

diate jeopardy. Thelr peril may result from one or more causes--
loss of habitat or change in habitat, overexploitation, predation,

competition or disease."

‘IH T

Threatened species are: ) °
Fish .
f Shortnose sturgeon Acipenser brevirostrum
3 L
* Reptiles and amphibians T
1 ) [ ]
American alligator Alligator mississipiensis X
; Green turtle Chelonia mydas
b
i Birds
(] ' °
: Eastern brown pelican Pelecanus occidentalis .
carolinensis ’ '
[ Southern bald eagle Haliaeetus 1, leucocephalus b
1 -
Peregrine falcon Falco peregrinus ' )
:‘ Bachman's warbler Vermivora bachmanii v L ] j
Kirtland's warbler Dendroica kirtlandii ]
- .
Eg Eskimo curlew Numemius borealis ]
b 9

The brown pelican is commonly observed in coastal areas of South
Carolina. The green turtle is a resident of the open sea and may

occassionally be observed when it comes onto coastal beaches at night

AAL.'A

to lay eggs. The alligator is commonly observed in freshwater lakes

L and rivers, The bald eagle is a permanent resident of the state and . o
) [ )

r’ is usually found around lakes, rivers and coastal bays. The bald eagle ]

[ has not been sighted in the immediate harbor area in recent years. The ' 'Lﬂ

peregrine falcon, Kirtland's warbler, and Eskimo curlew are transient

species., According to the U. S. Fish and Wildlife Service, Bachman's
warbler, one of the rarest of our small birds, has been observed in ) 1

I'on swamp.
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b. Peripheral species. A peripheral species--"is one whose
occurrence in the United States is at the edge of its natural
range and which is threatened with extinction within the United
States although not in its range as a whole." The onlv peri-
pheral species known to occur in the project area is the roseate

spoonbill (Ajaia ajaja) which is a transient.

c. Status undetermined species. A status undetermined species—
"is one that has been suggested as possibly being rare or endangered,

but about which there is not enough information to determine its

status.”" The following species are in this categorv:
American osprey Pandion haliaetus carolinensis
Wood 1ibis Mycteris americana
Eastern pigeon hawk Falco c. columbarius

The osnrey is locallv common and the other species have been seen

in the area.

2.13.3. Fish. The vast complex of salt and freshwater
marshes, sounds, tidal creeks, and rivers in the project area,
provides excellent habitat for a diverse array of marine and fresh-

water fish species.

2.13.3.1. Coover River. The principal freshwater sport
fishing areas are located in the Cooper River and contiguous waters.
The Cooper River is characteristic of a large river because of the
large volume of water released from Pinopolis dam for power genera-
tion. Peak discharges frecuently inundate about 7,300 acres of
marshes and abandoned rice fields. The inundation of these low-
lving areas vprovides habitat for small fishes and invertebrates
which contribute a significant amount to the overall productivity
of the Cooper River. This high productivity is reflected somewhat
in the large number of fish species (73) collected from the river

during a recent studv.

.
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2.13.3.1.1.

of anadromous fish with large numbers of striped bass, blueback

The Cooper River annually receives large runs

herring, and American and hickory shad ascending the river to spawn,
mainly in the West Branch between the "Tee'" and Pinopolis Dam. Just
below the dam and adjacent to the tailrace canal, the South Carolina
Wildlife and Marine Resources Department operates a striped bass
hatchery. Fry produced at this hatchery come from eggs which are
stripped from Cooper River striped bass captured in the tailrace

canal.

2.13.3.1.2. The tfansition from a marine to a freshwater
environment usually occurs in the general vicinity of the junction
of Goose Creek and the Cooper River. The best freshwater fishing
and the most heavily utilized areas are the East Branch of the
Cooper River and the tailrace canal. The Back River Reservoir is
also heavily fished, partly because of convenience of access. Good
fishing is also provided by the West Branch of the Cooper River be-

tween the "Tee'" and the vicinity of Goose Creek,

2.13.3.1.3.

erman’'s catch on the freshwater portions of the Cooper River and

Principal species appearing in the sport fish-

contiguous waters are striped bass, largemouth bass, bluegill, black
crappie, redbreast sunfish, redear sunfish, warmouth, spotted sunfish,

channel catfish, chain pickerel and bullheads.

2.13.3.2.

studies on the value of Charleston Harbor to marine resources were

Charleston Harbor and contiguous waters. Recent

conducted by the Marine Resources Center of the South Carolina Marine
Resources Department in cooperation with the U, S. Army Corps of
Engineers (Reference 12). The purpose of this study was to evaluate
the adult and juvenile fish fauna in the system and to incorporate
these findings into an overall assessment program for the coastal

zone,
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2013030201, Research trawling for this studv was con-
ducted during 1970-1971 on a monthly basis and has provided
pertinent data on various faunal elements which definitely
establishes the Charleston Harbor area as an important nursury
area, s night be o~xpected, the trophic structure of the estu-
arv varies from season to season with biological activity reach-
int a low point in the winter as manv species become relatively
inactive or miurate to offshore waters. 1In the spring, there

is a ranid rise in ecosvstem metabolism and productivity in-

creases at all levels,

2013030202, Sampling stations occupied during this studv
were located in the Ashlev River and Beresford Creek and near
"t. dohmsen and Hog Island., A summary of the species captured
in the Charleston Harbor area and !lorris Island area during

this studr are presented in Tables 10 and 11, respectivelv, A
total of 70 srecies of fish were captured, manv of which are
valuable in the makeup of commercial and sport fisheries in the
project area. As shown in the tables, some of the species
captured are vear-round residents and are found in all zones of
the harbor while others are migrant forms that utilize the harbor
as 4 nursery area and then move into ofrshore waters., The great
diversity of species found during this studv tends to document
the fact that the Charleston Harbor area is a valuable asset to

Liie dreva's marine resources,

201303,70%8, The harhor and adjacent inshore and offshore

wale s sl ort oan intense -nort fisherv.  Principal species

caurht i inshore waters B osurf, oicr, and small beat fishermen
incbinde o are not lirited to red and black drum, sheepshead,
nortiers inet i<h, <trired nass, bloerish, spotted seatrout,
S0ty o roan e, o bia, thounder, Florids comnano, toadfish, black
sea Poaoea, o wafl ftopsail catiish, sca catiish, ladvfish, and Spanish
RS L l’.
bR
[ [ L J o L L J o L ] o o o




2.13.3.2.4 In addition to the aforementioned inshore
fishing, there are many charter boats, head boats and large pri-
vate boats which fish the offshore waters for king and Spanish
mackerel, bluefish, dolphin, white and blue marlin, sailfish,
wahoo, cobia, crevalle jack, barracuda, little tunnyv, skipjack

tuna, amberjack, black sea bass, groupers, red and vermillion

snapper, red porgv and triggerfish.

2.13.3.3. Ashlev River. The Ashlev River contains the
common freshwater and marine forms found in other coastal streams

of this area, although studies reported on in 1964 (Reference 24)
indicate that biological productivityv in the river appears to be
lower than that of other coastal streams. This condition was attri-
buted to domestic and industrial pollution, which occasionally became
severe enough to cause fish kills. However, significant improvement
in water qualitv of the Ashley River has occurred since this report
was written as a result of improved waste treatment practices.
Although biological studies of the scope of those conducted in

1964 have not been conducted recentlv, local reports indicate that
fish kills no longer occur and fisherman use and success have been
increasing as a result of improved water qualitv. The Ashley River
also serves as a nursery for blue crabs, brown and white shrimp,

and various marine finfish.

2.13.3.4. Wando River. The Wando River generally contains
the same fresh and saltwater fishes found in other coastal streams.
Most sport fishing is by small boat for spotted seatrout, red drum,
flounder, striped bass, and spot. Sports fishermen also take blue

crabs and castnetters take a few shrimp.

2.13.3.4.01., The river is classified in the SB categoryv which
permits bathing, fishing, crabbing and other uses but prohibits the

taking of ovsters and clams except for transplanting to other waters

from which they can ultimately be gathered. Recent information —_—

indicates that sub-tidal seed ovsters occupy about 390 acres in the

Wwando River.
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Scattered concentrations of intertidal ovsters also occur in
the river, Commercial fishing is limited to a small blue crab

fisherv.

2.13.3.4.2. The Wando River also serves as an important

nursery for many marine forms which later contribute to area

Ad aa a0

sport and commercial fisheries,

2.13.4., Commercial fisheries. Annual fishery landing » ®

Py

a

statistics compiled by the National Marine Fisheries Service in

ccoperation with the South Carolina Wildlife and Marine Resources

Department show that commercial fishing in the Charleston area is

a multi-million dollar industrv. Principal species landed include » ®
shrimp, ovsters, blue crabs, clams, alewives, American eels,

flounder, whiting, black sea bass, and spot. Other species marketed

include bluefish, croaker, black drum, red drum, groupers, grunts, 1
king mackerel, menhaden, mullet, pompano, porgy, gray seatrout, » L )
spotted seatrout, shad, sharks, sheepshead, red snapper, vermillion ]
snapper, Spanish mackerel, sturgeon, and squid. Landing data for -E

the period 1964 to 1973, which may include species captured in areas S

other than Charleston, are presented in Table 12, ' » L4

2.13.4.1. lipstream of the harbor in the tailrace canal and

in Lake Moultrie, there is a commercial fisherv for herring. During

PERP TP IS SR S

the spring of 1973, a total of 363,600 pounds or 805,000 herring

were harvested from the Cooper River between March 5 and April 18, ’ *
This represents a decline in both fishing pressure and harvest when
compared to 1972, The herring catch on Lake Moultrie totaled
3,340 pounds in 1973 (Reference 25).

’ o
201305, Tnvertebrates. Macroinvertebrates commonly
associated with the saltmarsh environment in the project area include _:
a varictv of crustaceans, mollusks, and polvchaetous annelids. Ben- 3
thic fauna in the offshore disposal area was found by the South .‘ °®
Carolina Wildlife and Marine Resources Department to be impoverished 7 ]
with little diversity and verv small numbers of individuals as
conparud to inshore areas.

» ®
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2.13.5.1, Crustaceans found in the area include two

species which are commonly observed during periods of low tide,
the mud fiddler crab and sand fiddler crab. The mud fiddler
crab lives primarilv on the clavev or muddy intertidal flats
among tne roots of cord grass while the sand fiddler crab gener-
allv inhabits the sandier substrates in areas near the high tide
line, Other small crabs which are common in the marsh are the

mud crab, flat mud crab, and wharf crab. The mud .rab is found
in areas containing heavy ovster growth or shell accumulation;
the flat mud crab occurs on the muddier substrates in the lower
portions of the marsh; and the wharf crab is found near the high
tide line where it actively crawls about on wharves and
stone jetties or rests in shallow burrows along the shores., Other
crustaceans commonly found in and around the marsh at various
times of the vear are blue crabs, hermit crabs, brown and white
shrimp, mantis shrimp, grass shrimp, isopods, amphipods, and
barnacles.,
2.13.5.2. The American ovster is the most common pele-
cvpod mollusk found in the area's marshes and generally occurs
in clumps or large beds in the small tidal creeks. The collecting
of ovsters for human consumption is prohibited in the harbor area
because of bacterial levz2ls which exceed state standards. These
beds do, however, provide seed ovsters and habitat for many species
of fishes and invertebrates. The Atlantic ribbed mussel and the

hard shell clam are also found in the area.

The ribbed mussel is
senerallv found in sandv mud or attached to ovster shells while
the hard shell clam is found on sandv or muddy bottoms, between

the tides and in shallow water.

20130503, Gastropod mollusks commonlv observed in marshes
around the harbor include the common marsh reriwinkle, eastern nud
marsh snail,

«nail, and the salt The periwinkle is generally found
) p g )

on cordeorass in the bicher regions of the marsh near sandy substrates

4
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while the mud snail occurs in low areas where the substrate is
always wet and muddy. The salt marsh snail is usually found

near the high tide line under windrowed plant debris.

2.13.5.4, Polychaete worms also inhabit the salt marsh,
sometimes in large numbers, and are found on a wide variety of

substrates,

2.13.5.5. Although much of the salt marsh in the project
area provides suitable habitat for the numerous invertebrates
nentioned above, suitable habitat is somewhat limited in the
deeper portions of the estuary. Samples collected during
Sentember, 1965, by the former FWPCA for the Charleston Harbor
pollution studv revealed that adverse conditions for benthic
orpanisms existed in many of the deeper reaches of the harbor.
As a result, population numbers were generallv found to be low
with polvchacte worms being the most common group of animals
collected. The lower reaches of the Ashlev and Cooper Rivers
were found to be highly polluted and lacked bottom associated
organisms at mid-channel stations. Moderately polluted areas
were found in the main harbor from the mouths of the Ashley,
Cooper and Wando Rivers to near Ft, Sumter., The only benthic
organisms collected in these reaches were polychaete worms.
Seaward of Ft. Sumter, benthic environments were not found to
be polluted to any great extent., Animals collected in this

reach included polychaete worms, shrimp, and crabs.

20130506, Fconomically, the most important invertebrates
found in the estuarv are the brown and white shrimp and blue
crabs.  As shown in Table 12, the 1973 commercial shrimp landings
in the Charleston area amounted to over 4 million pounds valued

/,

1t almost 4.5 million dollars.  8lue crab landings for this same

period anounted to over 2 million pounds valued at over 400,000

dollars,
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2.13.5.7. Aside from direct economic values, all inverte-
brates in the estuary are available as food for other marine inverte-
brates and fishes at some stage 1n their life cycle., For example, two
studies conducted in Florida showed that invertebrates constituted

the principal source of food for more than 94 percent of the fishes
harvested in Florida's valuable sport and commercial firheries
(Reterences 34 and 35). A similar condition probably exists in the

Charleston Harbor area.
2.13.6. Zooplankton,

2.13.6.1. Available information on species composition and
abundance of plankton populations in the Charleston Harbor area is
rather limited. One of the first studies of the abundance of these
organisms in the harbor area was completed by Bears Bluff Laboratories,
Inc., in 1964 under a contract with the U. S. Fish and Wildlife

Service (Reference 24).

2.13.6.2. The Bears Bluff report gives the following account

of plankton populations in the Ashley, Cooper, Wando and Santee Rivers:

"Tnformation from Plankton studies indicates that all of the river
svstems studied are areas of abundance for many zooplankton forms,
including larvae and postlarvae of commercial species of fish and
shellfish. The Santee River system was found to have the greatest
recruitment of fish larvae »nd postlarvae, chiefly spot, croaker,
and menhaden, over the studv period. Blue crab larvae were most
rlentiful in the Wando River. Penaeid shrimp postlarvae were not
plentiful in anv of the rivers surveyed during 1963-1964, and this
was reflected in the verv low commercial shrimp catch over this
neriod. Although the Ashlev River was not found to be a region of
comparatively great abundance for the larval and postlarval forms
ol commercial species, this river nonetheless ranked high in the
abundance of copepods, mvsid shrimp, etc., indicating that it is an
area of high zoonlankton productivity. On the basis of total zoo-

plankton productivitv it appears that of the four river svstems
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was taken in the summer (502,523/acre) and spring (189,131/acre).
The averace in the fall sample was 122,164/acre. The average
standing crop for the three surveys combined was 271,273 organisms/

acre,

2.13.6.5. Of the 45 fish species collected during the three
survey periods, 10 species accounted for 95 percent of the total
catch and three of these species accounted for 75 percent of that
total. Listed in decreasing order of abundance, the 10 most abun-
dant species were Atlantic croaker, Atlantic menhaden, mummichog,
bav anchovyv; spot, freshwater gobv, striped mullet, silver perch,

tidewater silversides, and southern flounder.

2.13.6.6. Invertebrates collected included grass shrimp,
whit> shrimn, and blue crabs. Numerically, the invertebrates were
most abundant accounting for 89 percent of the total collections.

Grass shrimp nade up 95 percent of the invertebrate catch.,

2.13.6.7, Mean biomass was also dominated bv invertebrates
as thev made up 63 percent of the 249 pound/acre average. Grass
shrimp accounted for 131 pounds/acre and blue crabs 19 pounds/acre.
The dominant {ish species was the American eel at 16 pounds/acre,
followed by striped nullet (13,1 pounds/acre), croaker (12.9 pounds/

acre. and menhaden (12,6 pounds/acre).

2.13.6.8. The authors of this study concluded that '"the
studies strongly emphasized the inportance of tidal streams as
nursery arcas as 6> percent of all organisms collected were marine
curvhal ine species, and many of the predominant forms were repre-
sented almost entirely hv larval, post~larval, and juvenile stages."

Thew alse stated that:  "Unquestionaplv, the Cooper River upstream

of tharleston, 5, G, is a dvnamic svstem supporting diverse ponula-
tions of tresiwater, marine, and anadromous fishes and invertebrates.
AT oor these species are cither esteemed as came fishes, commercially
valuable, or fooertant as forage species,
L J
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{' Paocontrast, the tidal stroeams of the tower Cooper River system ]
Jere constderabiy more productive than those of the tort Royal
T Sound estuarine svstem surveyed in 1970, Although a sreater Py
p e

diversity of species (67) occurred in the Port Roval tidal

U WD W e

SUvedisis, Lhe standing crops of agquat ic organi=ns were by far

v cter inotac Cooper River studtoareas, o An oavericse of oonly

Aa

Organisne, with a bivmass of 6007 ponnds per acre was col- °®

1
.
£
“

fected i the Port doval stady arcas; the Cooper River tirdal S

b . . . ) ’ T
- - St wis o shpported 32 times that number and tour tines that bio- RO
- . v N - -

ol aroantanes, . )

’E N U T Ot isnore disposal arca. Durins tne bate tall °
P - . . — - . » .
O 19 amd owinter of 1472, the Marine Resources Division ot the

Sovetty ocaredsan Wildbie o and Marine Resources Department omade tive

Cr s oot optannre hopper dredae dunming grounds and adjacent :
’. [T gsoovtain the biological productivity ot these areas. °
4 ) 1
3 fiolo<ta b was condaetod under a contract with the UL s Army
S

oo ras s part of an estuarine values studv (Reterence
ol report is oavailable tYor public review in the .
"a celeo o D irict o ortiee. Pertinent aspects of tne report are °
2 , : A Co
- o cento bt to s Taine paragraphs .
|- R o Sorisn specics (Seeodable 18) cas coliected :
&- -
v vl trasting opcrations in the of tshore dumping
“ N O coeced anaiast oo comparable sanple o trom oa
-

{ R i s el lectod byt Henrs slury caboratories!
S
4 . o . .
F o tent e Hhe commari o ata o nod padioate any
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v
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A buildup ot deposited dredged materials. ‘The benthic fauna (see

Table 19) were found to be iwpoverished with relatively little

ii diversity and very small numbers of individuals, as compared to » °
1 .
! inshore typically estuarine areas. However, the S.C.W.M.R.D. felt

that this was a normal community for this type of bottom and con-

A8 8 e

cluded that the direct effect of dumping on the benthic fauna

appeared to be limited. Most mollusks probably could manipulate ; °
L to the surface after shallow burial. o 4
2.13.7.4 The open shelf habitat from the 60-foot (10 fathom) C 3ff?
curve to 108 feet (18 fathoms) is characterized by a rough bottom : J{_:iuﬂ
*‘ with coral, limestone and vast invertebrate communities. Beyond ‘ o .:

108 feet (18 fathoms), broken or live bottom areas are generally
more scattered and out to 150~180 feet (25-30 fathoms), the shelf

contour is relatively smooth and has a very gradual slope. The
i shelt codge habitat oft Charleston is characterized by a wide variety » PY 1
vl bottom types. The dominant feature of this area is the remains
ot an ancient reet which runs approximately parallei to the coast- . v“:;:aS
[ Line at depths of 150-210 teet (25-35 fathoms). This is a rich R
1 area ter fishing with tremendous growths of invertebrates, sponges ‘
and corals and will be avoided during disposal of dredged material.
2.13.7.5 Generally, the bottom area to the east and southeast of

the dumping site out to the continental shelf has live bottom areas

interspersed at various localities. These are characterized by » °
outcrops of rock with attachments of sessile organisms, sponges, etc.

and are populated by a variety ot fish species. No dredged materials

will be placed in these areas.
2.13.8 Description of existing diked disposal areas. » ®
2.13.8.1 Daniel Island. The Daniel Island disposal area Y

is lLocated at the junction of the Cooper and Wando Rivers and is

currently under easement to the South Carolina State Ports Authority

until 1980 or until such time that it is filled to an elevation of » ' P

]
]
)
18 feet above mlw. A total of 686 acres of the 789 acres under 1
casement have been diked. Previous studies indicate that once the !
material is in the disposal area it will consolidate to about 50 R 1
percent of its shoal volume. Applying this factor to the current ° » ° !

rate of tilling, it is calculated that Daniel Island is being filled -

’
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(b b o apout lob teet per vear. At this rate, 18.0 feet mlw

will be reached atter maintenance dredging in 1977. 1t has been
recommended that the casement be amended to permit filling to 22

oot nmilw thus extending the lite of this area through 1980 and

oDy Bevond 18O Due to the additional drying time that would

boe regquired betore dikes could be raised, the District Engineer has

1sked the project sponsor (the State of South Carolina) to initiate

steps to renew the Daniel Island easement, extending the time and

deleting tue restrictions on height of fill, and begin negotiations
tor an additironal disposal area suitable for Lower Charleston Harbor
maintenance regquirements.
2o03080 001 The area currently being utilized for deposition
of dredied moterials is located on the southern end of the island.
Duce to the arequeney ol dredging, the interior of the disposal area

cent v deposited sediment and there is little vegetation.

Wil i e an the disposal area is limited to feeding herons,
corcte s plosersy candpipers, dunlin, willets, black-necked stilts,
ntt o vrew sty various other bird species, and small mammals.
S Morris Island.  The Morris Island disposal area
oooabesd ot the meuth of the harbor west of the entrance channel.
U SR A0 aeres are under casement to the South Carolina
Sttt Porr s Authority Yor a period of 25 years from 21 December
NEY Tive piked area currently being used tor disposal covers
Cov  ren. The average elevation is currently 7.0 feet mlw.
I oo it tilled elevation of 23.0 feet and a compaction
Vo iy the Morris Istand disposal area will hold about
! ooy cgbie wards ol compac ted material or 28,160,000 cubic
i aodn ita material.
ol i eoetation in the disposal area is sparse and
R tliisatien i owdmilar teo that described for Daniel Island.
irer o tne northeast end of the island is composed of
oo e nd npdband areas which are utilized by small
: . ; a2 roinibians, waterfowl, and wading and passerine
: e are oo plans tor diking this area and using it
' i [T chit b i
nia
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’ N A Dram Istand. Dram tstand is Tocated just south . .
»
ol banlel i-fand and s bounded by Town Creek on the west and the
f Cooper River on the cast (Figure 2). The Cooper River bridpes pass -
over the southern portion o the (stana. Phe original 300 acre .
Canimeil wdan Lo five Yoeurs Loyinining Lo Decembor 16X The eascment
capired o U7 3, howewer ) the South carolina Seate Ports Auliorvity _}
ts rendrel lating wWilh the owine: and anticipates that the area will
be aviarlable tor disposal dn the near Tuture,  Most ol the outer
[ - perimeter ob the ishad hoas beeo diked torming o Jdisposal area of
P. . N N . . v . . . - . - e :
! Approsdimated s 30U aoeren whicn s being utilized tor deposition of ;
Fe pottion o the shoal anterials removed trom lower Charleston 1
oo bor during Federal, state, and local maintenance dredging.
Joe talion dn the Jdisposal cacea is sparse and wildlife utiliza-
tion i similar te that io the Danicel Island disposal area. A 1
4
. . H - -~ 1 - y .« g - 1
b SAtior veron roctery o located outside ot the diked area on the 4
Dot Sode ot the dndand. This fitteen daere area is densely vege-
tatod it sea-myvrt le, salt codar, mulberry, wax myrtie, cabbage
3 9 Lo, Spanish boavonel, cord grass oand Juncus. This rookery is
ka G e by Dy Americoan eeret, saowy egret, Louisiana heron, v
b ,‘-1
a it bl RS R vowted night heron, glossy ibis, white - R
3
O
b - .
Pof oy ot i et anud vellow=crowned night heron. .
- - o
s ' v HE « 9
s - P . Cloector o cens dhe Glouter Creen disposal area . B
“ Uit ot 15U e st Ui Geoper River boetween Mile-11 <
.
o il | ' ' Voo darine Corp ot Engineers maintenance "
; [ Gt v Do nerth il ot the _‘L
- . '(
L g to dhie Yout i < d
- 4
® \
. ' U ¢ eres are ounder g
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t__ 2.13.8.4.01 In addition to the area used by the Corps of ’ i

%t Fngineers, the U. S. Navy uses a 703 acre area on the southern A

k. portion v the island to dispose of materials removed during their —_—

[ maintenance dredging of docks and slips. Current elevations in :

] this arca are about 15 feet mlw. Using the same assumptions as &
above, this arca has a capacity of 8,998,400 cubic yards of com- T "]

q pacted material or 17,996,800 ~ubic yards of shoal or in situ ® ;
material. ) ;

; 2.13.8.4.2 The perimeter of the disposal area is classed

& as Priority IV wetlands. Plant species found around the perimeter ‘

Fe include smooth cord grass, big cord grass, black ncedle rush, ®
cattails, sedges, bulrushes, silverline, tamarisk, hackberry, |

i Chinese tallow tree, wax myrtle, rattlebox, Russian thistle, dog

¢ tennel, giant ragweed, goldenrod, loblolly pine and various clovers. ]

‘. inside the dike, vegetative cover varies from none to dense. The L )
southern halt or the area is covered with recently deposited dredged R
miaterials and is sparsely vegetated. The northern portion is vege- '; H?
tated with grasses, Aster spp., Solidago spp., Russian thistle, ' 1
baccharis, tamarisk, smooth cord grass, Juncus spp., and cattail. ®

Wildlite utilization of the disposal areca is limited due to the |
ageneral absence of suitable habitat. Wildlife species most likely

to occur in the arca are marsh hawk, clapper rail, killdeer, herons

and egrets, sandpipers, plovers, various dickeys, marsh rabbit, - ._‘
-
raceoon and rodents, }
20130800 Yellow House Creek. The Yellow House Creek
disposatl irea is located on the cast side of the Cooper River at ]
abont Hile-iY.  The South Carolina State Ports Authority has a total ] 1
. . e TN
ol W51 geres under perpetual easement from 10 September 1958, A KR
toral 0 47 acres has been diked and the area has been filled to l:
thant <0 tect mlw.  With a2 maximum filled elevation of 23 feet and a . 7
Lootron ratio oot 20l this disposal arca has a capacity of about ) e §
o v vabie yards o compacted material or 28,656,000 cubic yards
Cod oo citu material,
e L °
» , 1
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Bureau of Economic Analysis (BEA) Economic Areas Nos. 28, 29, 30,
E‘ and 31. These economic areas have been delineated by the BEA and )
- the Economic Research Service (ERS), Department of Agriculture,
who have made national and area cconomic projections to 2020 for
the Water Resources Council. The projections dated September
1 1972 have been adopted as the current appraisal of the long-range )
national treads tor planning purposes. These projects are de-
signated as "OBERS Proujections'. Thirty-five of the forty-six South
tLarotina counties are included in BEA Economic Areas 28, 29, 30, and
31, which are considered as representative of the general cargo )
tributary area of the Port of Charteston. Various combinations ot
tiese areas would be represeatative of the various petroleum products

tributare arca.  The discussions presented in the following para-

Sroots o are Keved Lo BEA Areas 28, 29, 30 and 31. )
L Population.  The 1970 population of the State
Soscutn doarolina was 2,090,516, an increase of 8.7 percent over ]
it 1) sopulation and o decrease from the 12.5 percent increase ]
rosiste red during the 1950-1960 decade.  BEA Economic Arcas 28, 29, ) Py
Yi,oend 31, with 1970 popntations of 805,960, 610,800, 400,739, and .
L
A30,7061, respectively, resictered changes over their 1960 populations ) ;
af oy, a7, —bo3y and 1o.Y9 percent, respectively.  Almost all of : o R
the popanl ition increane in the inmmediate project area can be attri- ) PY
butod U the growth of the North Charleston — Hanahan, St. Andrews, T  +
Pame s Island, and Mr. Pleasant arcas.  About 47.6 percent of the
state's 1970 popalaticn resided in urban areas as compared with only
sl sereaat ol tace e ponutlation, ) ® 1
D203 Income. The total personal income of residents living in . ‘:
the SU il of south Carolina amounted to about $7,550 million in 1970 A )
md rceraced 220908 ner amita, or about 74 percent of the national
IO e iis roproscat= s dnerease of oabout 60 percent in reat per ) 'Y )
ipit 1 iocome over 10nn g comoared with about 35 percent for the ' _}
St b e e canita income of sk Areas 23, 29, 30,
vt 4D e b by parad el sttt ot the state asoa o winote.
C
] ) ®
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)
A S Fuplovment . The average annual emplovment in the
)
State in 1970 tetaled 1,036,800 with 5.0 percent ot the labor torce
uncip loved. About 340,000 persons or about 2308 pervent were employed
In manuiacturin activities, h6,200 or about b4 percent were emploved
in auricaltare, 143,300 or abouat 1403 percent were emploved in )
Aovernment, 42,400 or 3.7 percent were employead in wholesale and
retail trade, and the remainder were either seitf-vmploved or in con-
tracl construction, transportation, communication, utilitices, finance,
n-urance, real oestate, unpaid tamily workers, or domestics. )
R BRI Industrial development. 1he types or industry
vitnin the State ol south Garolina are manv and varicd.  Industry
hos erpanded greatly in recent vears,  Manufacturing accounted tor
about 33 porcent of the enplovment in the state in 1970 and construction )
acconnted 1or about tive percent.  The major industries are textiles,
cacricals and atliced products, non-electrical machinerv, food and
jindrod products, electrical equipment and supplics, stone, clay,
slass, and paper and aliiced products.  As an indication of the indus- .
trial devetopment o the state, the "value added by manufacture" has )
inercased by tactor of 205 in constant dollars during the period
955 to 1an7 0 This trend s expected to continue.
AN B Mericulture.  Agriculture plavs an lmportant ,
role in the coonony of the wtate. The value of crop production in
Pand v over 3200 oitlion. towever, the number of farms has decreased
troom Bo 000 in 1960 o H 2,000 in 1970 and the tand in tarms has de-
reaed trom 10,000,000 weres in [Y9A0 to 8, 300,000 acres in 1970, ,
Poopartialle ortaet thils decrease in the number of farms and total .
acrease in rarm bands, tie averave size farm has increased trom 116
pere s in gt to ot in 1970,
SRR Pranspertation taciltities.  An excellent network '
. Taterstare, U S., State and foeal highwavs, railroads and airiines |
adequate s conmect the population centers of the state with the port
v Charteston and it bl metropotitan and other centers in the nation,
e State Hicieay Department considers Toeat hichwav Pacifitios within '
Pheocarieton Metropelitan area inadegquate to neet present need-,
7
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R KA robnacolosioal o and nistoriteal elenents.  Charleston o R
Cothe o site o one o tie obdost permanent scttlements in the United
VUL b it TRl o e alructures ol ogreat signiricance in
" Pators ot the conntr which o span the pertod between the Revolu-
Tonare sar gl thc post iy WJar and Reconstruction period. Pro-
Pae ot oo thie o e rert suniter which was the site of the first _
S Do Tivil W when itowas tired upon by South Carelina .
r Sreors by ot Tonmnson, Fort Sumter t= a National Monument )
o b e ede i land i Charleston Harbor.  Another old fort
vl ot benadh Momeent i Fort Moultrice on the southwest oend
Cied o e Tand tiearr Uhe meath oof Charleston farbor. The original
Poatec v s e ta Y 7os o hias been rebuilt o several times.
C ; Vo Sarioa, who was o a Revolutionary War
- oc sro an g i i ey jast o northwest of the project area.
. . . . - L ®
cer Gl cosbhont 759% actes just onorth of Charl »ston
N = AR i - i o oy - . M ’ . . .
e Lo T ey Boone, wno roecelved the land as o oa
o celorer o toed s Prenrictors on benalt oot the iding of
o PR ERTIIN =t ce, cmd shave houses have beoen restored
: L . . - ®
oo Pt oo Teead hieritase and culture ot the pre- - s
T
B bate et edition o the Wational Register of -
TN i Pl foovnaarleston County o and b osites in T
) o . ! ®
; catiegl Tty Properties in Berkelev Countv
co are st the progject o area. Several of
; : ; : St ity srtes are located inoand around
) 1 . 0
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2.0, Relationship of the Proposed Action to Land Use IMlans,

The Berkelev=Charleston-Dorchester Regional Planning Council preparcd
1 preliminary Jdevelopment plan for the three-countv area to set forth
major policies relating to desirable future development., In its
oresent form, it is too non-specific to mermit a determination of its
reationship to the Charleston Harbor Navigation Project. There are

no other land=-use plans covering anv area that would be affected by

the pronosed project.,
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- 4.0, I'he Probable tmpact of the Proposed Action on
'v. -
Fa The Environnment. j
' > .0
E
: . ) e . 1
{ 4.01. oneral considerations, TPrior to the completion 4
| - . , . . .
s of the Santee-Cooper areject in 19420 Charleston Harbor was con— A
b . .. S
sidered one of the 7Tinest natural harbors on the Atlantic Coast 3
' . . e , » o
with depths in manv areas excecding 70 feet. After completion
1 of the diver tion project, the rate of shoaling rapidly increased o
1 and silt bewan to accumulate in all parts of the harbor. As a R
l. -
u result, annual maiontenance dredging requirements increased from 4
. » L
- less than 500,000 cubic vards up to approximately 10,000,000 b
cubic vards.  Because ot this shoaling problem, the Charleston
Harbor estuary has been subjected for manv vears to water qunlity
changes and associated drediing effects similar to those expected 3
i , . » ]
to result from the proposcd project.
4.0L.1. The major effects of this dredging relate to
effects on water aqual ity and on the ecosvstems within the harbor
» o
and disposal arcas. Hater guality is affected mainly by localized : o
short=term increases in turbiditv and sedimentation of adjacent ; :
water areas because of the bottom disturbance bv the dredge cutter- X
head and the suspended and dissolved material in the effluent from
. Erel . . . . 4
the disposal arveas.  The effeets on disposal areas include the
smothering of plant nd animal communities :nd the prevention of anv
substaatial recrowth or colonization as lTone as the area continues
to be s d s o disposal area.
® ]
1
SN ater wl it An cvialuation of available data
prescinted in o Section 2oof t is ETS indicates that the deepening )
of Choorlecton Harbor, g proposco, CfED pot o ereate anv lonpg-ternm 1
N . . - - . .
o barce ey adverse iopacts or cletricental etfects on the wei o ;
cual it o Chrleston Havbor ostaarine svsten, :
IS Pt i characteristioc of any hvdraulic dredging 1
® ° L
prodect thos water turbidioe in o the vicioity of the dredge will
/‘ '
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increase as a result of the mechanical action of the dredge cuttoer- . 1
E 4
head. Observations of maintenance dredging in the harbor indicate °
- 4
there will be a temporary increase in turbidity in the area of dredg- 9
ing and, although visible at the surface only in the immediate vicinitv
of the cutterhead. the subsurface plume may extend several hundred feet 1
¢ither upstream or downstream as determined by tidal currents. Some in- ° >
. . . P R . . 2~ i} -
crease in turbidities can also be expected adjacent te the uplund disposal -]
area on Diniel Tsland and Morris Island, although constructien of
dikes and weirs should greatly reduce the sediment content of the ef- -
flucnt.  The wvater turbidity in the of fshord disnosal arca will also 'Y
increano, The temporary and local ized ¢ffects on resident biota of
incrensed water turbidity are not considered to be of a magnitude Lo .
4
affect Tony=tern productivity,
o
4,020,727, In addition te dincreasing turbiditice, the distur-
banee of Lotton sodinents by the dredpe mey resuspend chendceal sub-
Cloveer e st dnorennin Yoo ds of et Tonda, toxic anbatances, 1
and B.O.Do Such of Feets would be most noticeable in the immediate ®
vicinity of the dredge and vould net extend any appreciable distunce 4
T4

bevond thie cource,  The disturbance of these sediments will not hove
any significant affect on the loug—tern productivity of the harbor
ceosvastea because of the Jow natural productivity of these fine scodi-

nents,

4,03, Biological Tmpacts. The major concern associated with
dredeingeg in Charleston Harbor relates to concern over the effect

of the removal of bottom materials and their subscquent discharge
into open water or upland disposal areas on the existing ecosysten

or man's use thereof. A discussicon of the probable project effects

on existing flora and fauna is presented in the following naragraphs.

4.03.1 Upland dispousal areas. The Charleston Harbor estuary
contains thousands of acres of productive salt marshes, none of which

would be affected by the proposed project since dredged materials would
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be disposed of on upland sites or in approved offshore areas. As

discussed previously, the project sponsor has indicatad that it would

be desirable from his position to locate these upland disposal areas on )

and northward of Daniel Island. There are two types of upland areas

potentially available for disposal on Daniel Island, woodlands and

agricultural lands. The 1mpacts of utilizing cach of these types

is discussed below. )

4.03.1.1 Woodlands. Woodlands now appear to be one of the two

most likely arcas to be selected for disposal of dredged material

from the harbor deepening project and maintenance dredging when the

current 1y used disposal arcas are used to capacity. Woodlands are )

one of the lergest eavivonmontal types in the Charleston Harbor arcea,

and the rationale {or preservation of individual tracts of marsh

docy not apply to these woodlands,  Woodlands are also less expensive

than urbanized arcas and vould, therefore, be wore suitable from the )

project sponsoc's vieupoint,

G.03.1.1.1 Prior to the use of any wooded tract of Jand, the owncr
. T ony cevent, dense stands

vould be removed to permit a more even distribution throughont the )

diapesal arca of the hydraulically dredged neterial.  Any trees not

removed and all undersiory plants would be killed when their roots

becone coverced to a sufficient depth. Vegetation regrowth would

probably conuist of poke berry and other herbs and shrubs such as )

silverline and wax myrtle, and trees of most of the same species

growing prior to dredging.

4.03.1.1.2 Practically all signijficant animal life except for

some small birds would be displaced during and shortly after the )

use of a wooded disposal area. Raccoons, opossum, and some small

rodents might continue to forage without interruption in the dis-

posal area. As vegetative regrowth begins, foraging by the other

specics that were displaced during the preparation and clearing )

and subsequent use of the area will increase. Plant and animal life

will fluctuate from a low during and shortly after deposition of
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4.03.2, Birds. Birds will not be adversely affected

to any extent by the propesed project, Species which utilize

the proposed upland Jdisposal arcas will probably be temporarily
frightened avay be construction noise and will temporarilv stress
populations in other areas as thev compete for available food

and roosting space. On the positive side, manv species have been
obhserved congregating around active disposal areas to feed on

organisms in the dredeed material,

4.03.3, Mammals.  Althouph manv species of mammals

cecur in the cencral vicirity of the pronosed project, the only
one which is common in the liarbor proper is the bottlenose dolphin
and it will not he adversely affected by the nroject. Some small
mammals mav he displaced in the prorosed unland disposal area on
Daniel Island,  Since the Morris Island disposal area is currently

being used it is doubtful that anv =mammals would be displaced.

4.03,4, Reotiles. Reptiles in the project area, except
for the diamondback terraping are mainle of fshore forms which
occasionallv wander into lowver Charlesteon Harbor or land forms
which cenerally are not associated with the harbor proper. The
diamondback terrapin is found in the vicinity of coastal marshes,
vidal flats, or, in ceneral, anv sheltered unpolluted bodv of salt
or braceish water where iU foraces on fish, crustaceans, mollusks,
und inscecto, Dboe o to it habitat preterences, the terrapin will not
oo attected by the nronoased srojoet.,

VLU, Dlanton., In 1972, the Belle U, Baruch Coastal
Sescarvic Institute, ander contract to the Coros of Engineers,

studicd the effects of Charleston Harbor sludge on photosvnthesis,
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stodine cron and crovtn of natural phyvtonlankton communitioeos under

Faboratory aad ricetd conditions (Reference 273, The studyr was div-

oo e Lee o =ectionst o ) the ofvects of dredeed material on
choocendbaniton sl 00 tiee cifeats o0 ddredied material on ocertain

Prvertetrrace woonl gk ton,

L I vhetorl v ton =tudies.s soth laboratory and ) ]

richa stacics were condacted Tor the oshvtonlankton studies, R

= ; oy . ; S
{ [ DT Laborators studies, . -

4
2

. ®

r(E R IO T A A I e iret laboratory cuneriment was desicened

o Cost tne direct ef tects of snsrended sludge on primars »roduc-—

tivire, Srncies conducted with Charleston Harbor mud showed that

oot b it Inereased, orinmary nroduction decreased which sug-

® et that croducioion in otorbid vaters is Tinited by Tow licht in-

{ [P ANLPUT R SN The second set of cunerinents was designed to

»‘E dJoetoraine wvhother toxic materials could Teach out of resuspended [ )
I sladae and i Joesee chvtonlankton growth.,  The results showed that 7
the sludre extract enbanced the srowth of Charleston Harbor »hvto- o :

el
ok ten,

_4

R Ciold studies, b
B For these studics, primary nroduction was

v bt i tes D Chiarleston darbor Jduring actual drede-

X N R T Pt o stat Tons samslod were locared: (1) ® p
Soriy T T A S S aaitin o Soose COreeks and (3) at oo

. ; . o .
REEA : [ : v S ite b tsalidianite 0 Joon), orimares
A B ; e Sl uretreans from the dredoey Jdecreased g -

e L vt i Tovest ovaline 20 cards botow and L
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dredoing operation.  As a result, the proposed dredging is not
venected to have anv sicniricant long—term effect on plankton

ponulat fone,

GoUd ., fnvertebrates.  [n most dredging vrojects, one
of the most sieni icant short-tern imcacts is the destruction of
benthic invertebirates ia the nath of the dredge cutterhead., This
cross o cifect has been well docunented in many studies and field

invest ications conducted alon both the Atlantic and Culf coasts
(U rorences 28, 290 and 30 and can be exnected to occur to sone

crtent durine the decvenine of Charleston Harbor.

L0360 As discussed In Section 2 of this FIS, the

Toeatest conventrations of benthic invertebrates in the Charleston

Harhor catuare ocour in the shallower nortions in and around the
salt marshes, not in the deeper-channelized arecas. In addition,
sedizents o omuch ol the harbor contain toxic substances which,

"essentially

decording toe the National larine Fisheries Service;
clicinated all benthic oreanisms from the harbor bottom.'" Since
cnly the devrer nortions of the estuary will be affected by the

sronosed proiect, the immact on benthic invertebrates will be in-

sieniticant,

PR ST Benthic orcanisms inhabiting the offshore dis—
Dol oarea will probable be snothered as materials dredged fronm

]

the entrance channel are deposited.  This «ill be a short-term

Pt s ooz destroved vl o bhe reolaced by recruitment from

bol. oL s statod dn Section 2 of this statement
Pive- Chariootaon arbor o tuarisne svstern supports o diverse array o
SN EITR ot can on thene soaecies are oecasionally Tound in
coter ortion s o the o tuaye

s

ated with sttt o roarshe s onnd Shal Lo water areas wvhich i1l not be

it iooant b Trected b the proposced project.
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AR DI A Available data indicate that fisa populations,

untike benthic invertebrates vhich are relatively irmobile and
vounderge population reductions that nav bhe locally severe,
are less Pikelw to be adversele atfected by dredyging operations.
For cxumole, Stichkney (Reference 31) in his study of the Atlantic
fntracoastal YWaterway in Georeia Tound no indication of {ishes
belns witled during dredeing operations, 1o some arcas, dredging
coulid cven be considered to be beneficial to certain species of
Poh As o dredee works its wav alone g chamnel, benthic animals
tch o would normally be buricd in the sedinents are dislodged
cd becorme susceptible to nredation. This sudden availability
crotos ite orten results ia onicher than normal concentrations
Sres onoear the dredoe, Dredying ot the entrance channel and

oo cdisposad conbd create o similar sitaarion.,

L DR Althoweh te o would aspear that fish are relativelv

St tecte b dredeine there nas been some concern in the last

S e o Lie nossible i fects of increased turbidities and
SHecrion o lated itk Jdeedediag. As o dredoe noves along the
panae by e invariable creates some tere of turbidity plume, the

Sl o chiieh v i LD vare constderably depending on the type of

sedieat o beine Jdredecd, strencth o currents and other Tactors.

[ sacenitinie o the (mpact of cuaspended particles on ishes will,

froet citaes, be e ndent o on the coneentration, conposition,

crbao inerals o tosing, and the tolerance of particular species,

L. L. Shrerr Uit erean S roand that, in oceneral,
T A R R PRTE cre i rocr colerant ol suspemded solids,
[ RS PR ot cras i e e that tirenile torme were
I A AT SN VRUE S BN R ooy e Uhennnenke Blolosiceal
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to cnvironmental modification, No indications of mortality attri-
butable to the dredeing and disposal operation with respect to
rish exvs and larvae in the project area were obtained, although
Dovel (in the same report) found larval and juvenile stages of
freshwater, cstuarine, and marine spawners in that area f{rom Anril
through Ausust,  He thought that this was the most critical period
for these develormental staves, l.e., when they would be most vul-
nerable to drediing and disposal. Also, since he found that post-
larval and woung {ishes were oresent in deeper areas from November
through ‘anuary, he advised that channel alterations should be

avoided durine that period.

VO3LT U4, Sherk and Cronin (Reference 32) found that under

ceoerinental conditions, {ish subjected to extremelv high concentra-

tions of sustenoed solids have died Trom suffocation due to clogeing
of the «ills and opercular cavities, However, under normal circum-
stances, Viabh avoid tarbid waters and have the ability to c¢lear gill
nembranes o accunnlated i1t upon entering undisturbed water,

Howewver

. a8 nointed oul nreviousty, not all species are ecuallv sus-—

ceptible to suspended solids gnd different suspensoids varv in their

s

G700, Asoveneral rule, it has been found that Tish can

tolerate hich turbiditics exeent when thev are accompanied by low

levels of discolved oxvcren, acids, alkalies, or other substances

which sy inlertere vith rescirvation, injure gills or prevent their

norsal Tunction, andy o lthoueh Stickney found thev generally did
net Teave the foediote Gredeine arcea, thew are auite canable of
doin o

FR IR D Pt clhieees created by the proposed project
ST cricari e o0 et victen ta b channe] drea with sorme adiacent
tine e cendiin oy it el tidal o veloceiries Asorent ioned Y re-
cionecle e o s el o Td P e thie Biichest o arobabitity of o=
[ T ST ire the cilier o redere Corineinal Ty omenhinlen, hierring
TR Con e e e P it b e rolar e abundanoe
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of these species in the channel area at anv given time varies i-w ®
so that it is not practical to attempt a precise determination
of impact on these species. Based on (1) research which has
been accomplished in other areas and (2) available information J
on the effects of current dredging practices in the harbor, it 1 S .,1
is felt that anv impacts resulting from the proposed deepening 5;" 4
will be of a short-term, localized nature and will not signi- .-f -;5'
ficantly affect the fish stocks in the Charleston estuarine

svstem. )

4.03.7.7 Larval fish. The National Marine Fisheries Ser-

vice, under contract to the U, S. Armv, Corps of Engineers, studied

the effects of dredged harbor sediments on larval estuarine fish )
common to Charleston Harbor as part of the estuarine values studv
(Reference 33). Their final renort was submitted to the Corps

in April, 1973 and is summarized in the following paragraphs.

4.03,7.7.1 For this studyv, the NMFS exposed the larvae of

five species of estuarine fish (Atlantic menhaden, pinfish, flounder,

spot, and Atlantic croaker) to seawater-sediment extracts for periods
of up to 14 davs. Sediments for the studv were collected by the ’ ‘ o

Corps of Engineers at pertinent stations in the harbor. In the

NMFS laboratorv, the sediments were added to filtered seawater,

X shaken for two hours, and allowed to settle. The supernatant was

DA I I S

‘ then diluted for testing at seven concentrations ranging from 0 to ’ .41
— . -
1007, Ce R
.
p . _"
B
E 4.03.7.7.2 The general conclusions reached by NMFS are as 'J
‘ follows: '"Despite the shortcomings imposed by limited time and ) ® 1
"

monev, certain general conclusions can bhe drawn from this research.
Though we have not determined the toxicant (or toxicants) nresent
in the extract, it is obvious that the materials are soluble in

' scawater and that the leaching of these unknown compounds into ® ? o ]

the water column mav bhe detrirmental to larval fish populations under

80 ISR
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S certain cenditions.  This was demonstrated in the bioassav tests o
where survival of lavval tish was quite low or zero at certain high .
. s oy . . 4
concentrations ot sediment extract. Indications are that survival ®
of larval fish will be different for different species. We also , i
4
found 1 relative ditference in toxicity of the sediments depending N 1
- <
on where the sample came from in Charleston Harbor. Of the samples C “.'<
- - . I e e v . 1 -
we tested, those from Station 5, Shipvard River, and Station 8 Y
. P
were the most avutelv toxic, R :
In addition to the aoute response (mortalitv) our results also AR
RN
indicate that sublethal noehanisms are acting to cause phvsio- ®
1
loczical changes in the larval fish, This change is observed as a
reduction in the crowth rate ot the larval fish at certain con-
centrations of the sedinent extract.  This ltack of growth would
- . . . ol ° -«
suroest an overall weakevinge of the fish which in turn could affect Y
the fishes? chance tor survival, Lo i
) A
N
R
our behavioral test did not provide enough data to draw any on- .
clusions., we feel, however, that our test of behavioral responses ®
to sediment extract indicated that menhaden and flounder mav be 7]
affected behaviorally (which could lead to more sibstantial eco- R

logical erfects) and these organisms should be tested further using

this criteria."” .\
<
4003070703, The above studv presents evidence that larval i
Farm< of cortain fish species may be adversely affected by the ii
T
procosed droedeine and that seme mortalitv will no doubt occur. ) ® )
B
Howewer, <ince laboratory data are not directly applicable to field f:
~ilmat ions, tite impacts cannot be quantitatively evaluated. Some 4
3 = L
d Parval tish will be destroved either as a result of (1) the mechanical :
e detion of tie dredioe, (2) beinyg exposed to turbid water, or (3) ®
4 <
Seing cmposed to tomic substances in sediments,  However, as stated
provionsle, ans icpacts will be temporarvy and will be limited to the
frediate vicinior o the dredee or disposal areas and will not
® o chendrivantly o aifeot tisie steocks i the Charleston Harbor estuarine ® ;
sSsLem.
Y
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4.03,7.8, Commercial Fisheries. As discussed in Section 2.
the principal species marketed in Charleston are shrimp, blue crabs,
ovsters, clams, alewives, American eels, flounder, whiting, black b ®
sea bass, and spot. A majoritv of these species are captured in V
offshore fisheries which will not be affected by the proposed
project. Ovsters and clams are found in shallower areas of the
harbor and will not be affected bv the project, The clams and ). ‘
ovsters marketed in Charleston come from other areas along the coast. f:'-i .
Shrimp and blue crabs are found throughout the estuary and there is : "3-~;
a definite possibility that some will be killed if they come in | .
contact with the dredge cutterhead., Although numbers destroyed ) P

could be quite large, the impact will be temporary and will not

significantly affect recruitment to the offshore fishery, 1
4.03.7.8.1. Manv of the commercial fish svecies spend a ) ° 4
1

portion of their life cvele in the estuary and could be adversely
affected by turbidities or could be picked up hv the cutterhead. - .

As discussed in Section 4.03.7, the impact on fish is expected to

be temporary and insignificant. ) '.
! 4
1
4.03.,8 )cean disposal site. The proposed plan includes ]
the use of an existing oftfshore dumping arca for disposal of IR
) . ) R
sediment removed from the entrance channel. Since Fiscal vear 1965, i P
: 1
from 367,460 to 1,410,000 cubic vards of material have been dumped .
in this offshore area with little evidence that any buildup is occur- “l
rinz. To evaluate the impacts of this tvpe of disposal, the Corps, 1
1s part of the estuarine values studv, contracted with the S. C. ) ®
= —
Fildlife and Marine Resources Department to study the biological o]
r - -~>_-
. condition of the present offshore disposal area and to determine o ;.r
: nrobable effects of continued use,  Ta general, thev found that: ]
‘ - . . -
r. "This large area has be n atilized for at least six vears as a disposal °® 4
[ . : ) : . . - -
{ site with no evidence of silt buildup or adverse ccological effects.” ]
f 1
Ihev also stated that: "However, the possibility exists that the
} hudldup of mad deposits on the bottom could result in the en- i
L hancement of adjacent arecas be creating habitat for valuable \
’ . 1
; species such as Penacid shrimp. dThis in turn, would generate o .
.
b ) . <
Y
. - L
| .
° - - - e e e - L] ® L ® ® ® ® ® g ®
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potential for increased or, at least, more productive commercial
- fisheries. 1t is felt that the existing hopper dredge disposal
arca is the best suited location available within reasonable dis-

taunce of Charleston Harbor for the deposition of non-toxic materials.

Disposal in this arca has resulted in no significant conflicts with

commercial or recreational fishing interests, as would probably be

4
the case if the site were located farther inshore or offshore.” -]
e
4.03.8.1.1. Although the impacts of offshore disposal are ‘ &
difficult to quantifv, it would appear that the proposcd plan would :3
be the least damaging to the marine eonvironment and under certain R EE
conditions might cven be beneficial. :j:i }j
]
4.03.9. Rarce and Endangered Species. The brown pelican is ® .
the only cndangered species which is common in the project areca and ‘ 3
there is no reason to believe it would be affected by the proposed 1
deepening project. The project will not affect any other rare and
endangered species. ' o )
]
4.04. Archacological and Historical Sites. Deepening of L
the Charleston Harbor project channel an additional five to seven '-.i:-
feet would bhave no impact on archaeological or historical resources. h
Charleston Harbor required significant dredging only after the com- .
plution of the Santec-Cooper Project in 1942, Since most of the ) ;
]
material to be dredped trom the lower reaches of the harbor is sedi- :
ment deposited since 1942, there is little likelihood of disturbing ;
anvthing of historical value. Anv archaecological resources which o 4
mivht have been present in the other reaches were probably removed p

during excavation for the 35-foot project. The National Register of
Historic Places has been consulted and it has been determined that the

proposed project will net result in the transfer, sale, demolition,

or substantial alteration of potential or existing National Register P
properties.  The proposed project will have no offect on the preserva- -

1 tion and enbancement of non-Federally owned districts, sites, buildings, ) -

e ittt ianiba

structures, and objects of historical, archacological, architectural, -

ar cultaral signiticance,

PP

(R Avsthoetics.  Aside from the phvsical presceance of the

® 'Y dredoes and floating pipelines that will be in the harbor during the o °
1 _ . . .
1 constroction period, the deepening of the channel will have little or RO 1
2 R
-l
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o o etffect on aesthetics,  The upland disposal site may be aesthetically

.. displeasing to users of adjacent lands. R PR
4.006. Air Qualiev., There will be a very minor increase
in air pollution as a result of operation of the diesel and gasoline - -

—

engines on the dredge and support vessels; however, the effects will
be temporary as well as insivniticant and probably not measurable at
existing air quality stations.
4.07. Noise.  In view of the large expanse of open water, ,

noise levels from dredge operations during the construction period

ﬁf will not be raised objectionably above present levels.

-

;l 4,03, Economic Impact. The proposed deepening of

§ Charleston Harbor will have a very favorable economic impact on the _ o

{ area. Transportation savings [or vessels carrving petroleum, con- .

{ tainerized cargo and dryv bulk varge are estimated to average $5,930,000
per vedr over the project life for Charleston Harbor. Savings in : i
shipvard River for vesscls carrving petroleum and dry bulk cargo are . ‘.
estimated at SI,364,000 tor the Tife of the project. These direct 'FA‘i
benefits will be obtained because ol a reduction in hazards to navi- ‘j_ ff
cation and use by lareer vessels.  Intangible monetary benefits which .
will be derived from the proposed project will be an increase in the . ,\1
number ot jobs in the area as a result of the improvements, an increase o ::
in U. S. Customs collections resulting from increased volumes of lﬁ
commerce, and increased property taxes paid to the local government. 'Zq

g

The total investment cost for the recommended plan for deepening

Charleston Hartor to 40 feet plus overdredging is $27,186,000 plus :f'_'f‘

additivnal 33,190,000 for Shipvard River. The annual costs are

an
o S, 0 for Charleston Harbor and $594%,000 for Shipyard River. J
- rne bened it=vost ratio is 1.92 tor Charleston Harbor and 1.44% for - .<ﬂ
) shipaard Kiver. S
N £ 0. Maintenanee PDredeing. As with the existing pro- f .E
® o
joeot, maintenan: o Jdredoioe would be required cach year averaging an =T
®
phditional 1,737,000 cubic vards (including 641,000 cubic yards to be T
resoved By opper dredyee) s This material would be disposed of in
4
Ui s rme ceneral areas as Loe initial dredging work, About " ,;
® g
1
L
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49 acres of upland (29 acres for Shipyard River and 20 acres for T _.i
Charleston Harbor) would be required annually for disposal of the 'i-;:"'j
shoal material. The impacts of maintenance dredging would be Lm;“ (] j
similar to those expected to result from harbor deepening although ‘j
they would generally be of a lesser magnitude. ]
4.10. Existing Projects. The effects of the Charleston a S j
Harbor Project on other Federal, state and local projects varies ' .._}
from a lack of anv significant effect to some form of enhancement. - {:;?
There will be no direct relationship between the proposed project
and the AIWW since the dimension of the latter is considerably less . 4
than that of the existing harbor. The same applies to the Ashlev ' e
River project although it is inactive. A
A
The Charleston Harbor deepening project has been ;
evaluated with and without the Cooper River Rediversion Project and ; . }
has been found to have a favorable benefit/cost ratio under either )
condition although it is favorable at a lesser depth without rediver-
sion. The initial estimates of cost used to determine the economic _ T
justification of the deepening plan assumed that the Cooper River ' E‘
Rediversion would be implemented resulting in a substantial reduction - -
of harbor shoaling. 1In order to evaluate the effect possible delays
in construction of the Cooper River Rediversion Project might have
on harbor deepening and to respond to the numerous past inquiries made

regarding the cconomic effect of rediversion on harbor deepening,
the deepening plans were formulated without rediversion being
accomplished to see if an economical plan could still be developed.

Fhis effort revealed the following: -

. o
et

®
(1) The most cconorical plan of improvement (maximized) for L

Charleston Harbor without rediversion would be reduced from 40 o T
to 38 feet; and (2) the most cconomical plan of improvement (maxi- ;
mized) Tor Shipvard River would be reduced from 38 to 35 feet. . ° J
These reductions result from the large quantities of shoal material B : j
which would have to be removed annually., ':
Tmplementation ot this interim plan of improvement would require )
Py ® the removal of an estimated 9,170,000 cubic vards of material from ° 1
'{ the inner harbhor and 7,796,000 cubic vards of material from the outer S
A ]
35 )
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bar and entrance channel. Disposal acreages required for this
plan would be about 759 acres for initial construction and 79
acres per year for the additional maintenance dredging generated
by the project.

The impacts of initial construction would be the same as those
resulting from the recommended plan. The numbers of acres required
for disposal of maintenance dredging materials would, of course,
be much greater under this plan. The approximate volume of material
which would be removed during annual maintenance dredging under both
harbor deepening plans with and without rediversion is shown in
Table 1.

The harbor project would benefit the naval facilities just above
Goose Creek by offering the potential of use by certain vessels such
as the Trident submarine which could not now use the harbor. Deepening
ot the harbor has no potential of interacting with projects of other
agencivs except for that aspect associated with the disposal of dredged
material. In this regard, there is no consideration given to the
use ot such arcas for disposal of dredged material. Examples of such
projects are Forts Sumter and Moultrie of the National Park Service

and Hog Island which is the site of a proposed naval museum.

4.11 Mosquitoes. The use of diked disposal areas
creates favorable habitat for mosquitoes, particularly the salt-

marsh mosquito, Aedes sollicitans, which is a vicious biter and

has a long flight range. Characteristics of diked disposal areas
that make such areas productive of mosquitoes is the elimination
of regular tidal flooding and the temporary ponding of water due
to uneven settling of dredged material and poor drainage. The

cracks that normally form during the drying of disposal areas

provide very favorable oviposition sites. Natural controls such
as the maintenance of stable water levels or the achievement of
rapid drainage would greatly limit the production of mosquitoes
in disposal areas, but neither method appears practical because

of physical characteristics of the disposal areas and material
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; : - dredged rfrom the harbor and also because of operational require- .
- ments of dispusal areas. Although the Corps of Engineers is 5'u57:i
i'r funding research on mosquito production in disposal areas, mo- - -

5 * squito control measures were not provided for in the Acts of —--® .
E Congress authorizing the construction and maintenance of Charleston ]
f Harbor. Mosquito control operations at disposal areas are con- j
gii ducted by local government within the overall mosquito control j
] program for Charleston County. The most commonly used insecti- i

- cide is Flit M. L. 0., an oil larvicide which dissipates quickly e

and has no effect on important forms of aquatic life. Since Flit PR

LIPS B De e

@
A s £ L &0

has no residual effect, a control program utilizing oil larvi-

cides requires frequent inspection and respraying.

5.¢ Anv Probable Adverse Environmental Effects Which

cannot Be Avoided.

e

A

A detailed discussion of all environmental impacts expected to result 4

from the project Is contained in Section 4.0. Some of these impacts ?

arc vonsidered unfavorable, but cannot be avoided by any practical

means within the authority and scope of the proposed project. Such

e

impacts are summarized in the following paragraphs.

5.01 The principal adverse effects will be related to

temporary changes in water quality and its effect on the harbor
and disposal arcas ecosystems. These effects include: increased -
turbidities and siltation in the vicinity of the dredge and disposal
areas; a temporarv decrease in primary productivity resulting from

turhid waters reducing the euphotic zone; a possible loss of organisms

throuch the ieaching of toxic substances from the upland disposal

:;— arca: and a possible reduction in dissolved oxygen levels as a result -
- ot the dredype disturbing organic materials undergoing anaerobic
'
' decomposition.
5.2 In addition, some benthic organisms may be
j. destroved by othe dredee cutterhead and others mav be covered in
| the offshore disposal area. Wildlife species inhabiting the up-
‘ land disposal arca will be displaced by deposition of dredged
materials.  The existing vegetation will be killed and regrowth
® o arcevented until the use of such areas ceases.
: 864
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6.0 \lternatives to the Proposed Action.
6.01. Alternatives mecting all project objectives. The

objectives extablished for the Charleston Harbor Navigation project
as a result of the various studies conducted in response to various
congressional resolutions are: (a) the deepening of the existing
harbor channels and anchorages to permit larger ships to load and
unload cargoes; (b)  the development of a nractical long-range
sclution to the disposal of dredged material with particular ref-
erence to eostuarine values. The onlyv alternatives that can neet
these two objectives are the ones providing for channel deepening.
The various nmneans considered to nrovide a solution to the problenm
of disposing of the material dredged to construct and maintain
these channels is discussed in Section 6.05, Dredging alternatives.
Althouch all deepening alternatives meet to some extent these ob-
jectives, it is obvious that depth restrictions decrease directly
as channel denth is increased. In the studies of deepening the
existing channels and anchorases, several depths were evaluated.
ALl depths considered had favorable benefit/cost ratios, but the
alternative that was selected had the hishest excess of benefits
and other considerations being approximately ecual, it was there-
fore selected, The environmental impacts of these alternatives are
similar and varv nainly in connection with the volume of material
to be dredged and the impacts associated with its disposal, The
nagnitude of the disposal operation would increase with channel
depth and the disposal options vhich require the use of unland
disposal sites would reauire laroer disposal areas. The environ-
—ental impacts for cach alternative would be similar to those
deseribad for the <elected alternative in Section 4, and would

vary in tihe sice o area so oatffected, Disposal options which
reontive ccoan disnesal would involve the deposition of all materials
1o the oovan, crebepact ot this is dittyicalt to define,

Pt in o conebderccion ot 0 o =shore disposal operation,

[t 0w ot crce o bod Loy e e gt ot i e, A relatively non-
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rroductive bottor ares s currentlv used for ocean disrosal and in-

1 vesticativos oF this JDaseine sround by the Seath Carolina Vildlife
and Mavine RCaouroes TepartTont oorailed to deteet any sianificant
alteration o tho Sottomn oo L rewstit of the disoesal o operation,

The dredees material fs apparentis Discecsed rapidlv oand Little evi-

E dence of ccunulations can e Jound,  The imracts associated with the

, dredains vmeration woula be <intiar Tor cach alternative.,  Since
the time recaired Tor constroction and naointenance dredeing varies

' directis ith o choarnel centh, ircacts asseeiated with the dredeing

L oncration vonld e Celn o over o ceriod of tine commensurate with the

‘ Civme recuired for the drodein: to be accenelished. Included are

| Imnc s o Towser o e e 2ueh as the aesthetic effect of the

Jredoiny coeratien, o e et o cater o anatity dncluding localized

rurtidite e Loca! . ot cotedts on the biota including
Tl LoD i LU o e,
S foe o llesing deenening alternatives were cvaluated.

. LodS—root vhannel in Charleston Harbor and Shin-

vl tiver.s Gbis slteraative would reaquire the removal of 15,454,000
A : dteci D o the Federal sroiect in Charleston Barbor
NN O oo Sroe Shivvard Piver. The amount of non-
! ool oo d ror docks and bherthing areas weuld
R . : . o eral cost Jor this alternative would
N . C e el oot e Tl 33,774,000,
.

T ot canre b in dharteston arbor and a

Co i alreraat fve vonld reauire
o aterial o the Pederal

- n : ' P e ot o saterial o as o oin
: RS N o o N G ar=toderal qterial to be
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oo M As=root channel in Charleston Harbor and a 38-
Toot channel in Shivvard Piver,  This alternative would require
e vemoval o e dJA2 060w e varde Tror the Yederal project

in Chiarlostor wirbor ad the swe mmeunt 0! raterial as in
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Alternative B oror Shiivvard tiver. e non=vederal material to
Poorermoves tron Jdocks and bherthinzg areas would e 240,000 cubic h
' ®
i dhe Seceral ocost otor this alteraative wonld be $51,893,000
and e non=Yederal o cost owould oo S7,6035,000, 1
-
*
<
b, Mureractives that mect nroject objeccives in ]
) '  J
Picdite ~trion,
4
;
. Ciorteraoe =vsten. One alternative to channel
coeventnoc e s ld accernedate tankers and container ships would :
L
¢ . Cchiteraie cveten. A lishterage svsten as con- @
ISR el conaisto o o channel, of wreater depth than the "
4
Yool oo oL e arolect, connectiay the entrance channel and 1
dorretest D e hovone . CAite In the anchorase, fully loaded ves-— -
N arecTt cncecdine the safe desian draft of channels to _ ®
tor tersinal tacilities would be nartiially anloaded directlv on-
tooharces nsin: <hiv=centaine s oo ilitics,  “hen the vessels have R ]
feen o - Tonded sudibodentls o o ser it safe navigation, the light »
- 4
Toadued v Aot rcs o b ot Tand based terminal 1acilities ® ]
cor o final ounlonadine., L ey o wonla e reversed for out- -4
. . 1
R ITEEE L S T T SRR oo, enld ot be osractical for ‘
R Tt g o e snecialized equin-
Lo i P oo - et rinerss The roll and ® 1
t i clicved to be teo .
.1
o o Ch ontained crane and
o : - crothe <0 Ie and/or injury ]
- . . Foo coerational disad- ® i
K
. to H Aline sotroleun commerce g
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Many tanker owners and charter parties prohibit the use of lighters
tor miaterials of low flash point, This exclusion is written into
nany sales contracts vhere the buver furnishes the vessel, Lighter-
iny also introduces problems of quality and quality control. Where
tankers bLaRe on vargoes of several products, the cargo configurations
which control list and draft could result in serious imbalance in
qualities of commodities to be lightered., Because of these operational
Jisadvantaves, o lichterare svstem was deened to be impractical and
was not considered further., The environmental impacts of this alter-
Mitive would be similar to those of the selected alternative but
would be of a tesser marnitude because of a smaller construction

nd maintenance Jdredeine reaquirement.,

b, Orffshore ocean terminal. An oftfshore ocean terminal
vorld require the constructing of a cormmon unloading terminal in
water anproxinately 45 to 50 7 et deep with overland and submerged
pipelines connecting the existing terminals at Charleston. An off-
shore terminal would provide a workable solution for common handling
ot netroleun and petroleum products; however, it would present several
comples nroblems of product bandling and quality control and would be
vioensive both to o nstract ood o, rate. As with the lighterage
svstem, this alter o0 svitem would be unacceptable for container
siiins.  The trermendous cost of an offshore terminal, total invest-
ment o estitated over 570,000,000 with annual charges approaching
>7,000,000 would also remove this alternative from consideration.
firis alternative would not have the environmental impacts associated
with the dredeine operation that would characterize the selected
tlternative, It would have other impacts such as the destruction
of sarsh oand alteration of upland sites that would be required during
Geovonstrnction of the pipelines connecting the of fshore terminal

gl esistin: terminals at Charleston.,

o ermiinal b Cummings Point. This alternative would

revrtice the constroaction of a4 common terminal and storace tank farm

90
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,e oo e e e e doub e hand Pine necossars for he
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’ ! L oo vt i vessel o to shutt e container careo
} e L Covrnt [ cost o this alternative makes
‘
} . .
P S oot s cociated with clhannel drodieinge
S
e .x o s alteroat toe thian tor the selected alter-
o ecienel S ede e would ot o nroceed Tandward
C vy L vttt fmeacts that ovould vesult from o this altorna-
oele bne b v tion o i qual ity marshoand water bottons

‘ : Gt 1 o Ui terminad oand storape taok tarm oand

Comta b iar the tearrinal oand storage areas to exist-

coilbon,

. G viecline o sonrce. Petrolean vonld bee the ondy 1
o oot R o ld be moved by osipeline from it source,
! ' St el ot e e conbd be Proved b ]‘i]?(‘l ine
I Cov o e hichers However, since over 30 ner-— 1
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similar to those of the recommended plan and the other channel - el
alternatives, differing mainly in that the impacts of no action cT e

are of lesser maanitude.  In view of the critically short supply ) .. ®

of dispusal areas, the sane techniques of disposal of dredged
material will probably be used in the near future for this alter-

native as would be used for the selected alternative. In addition

OB ST S

to these Impacts, this alternative would also adversely affect the i ®
local and regional economy, Future growth and expansion will also
occur at a slower rate. Certain shipping interests have stopped

visiting Charleston Harbor and others mav follow in the future

PO

because of the inability of the harbor to accommodate the deeper ) ®

draft vessels now in vouue, This alternative was rejected to
avoid forfeiture of the economic benefits to the local area and
region which would acerue to this project at relatively small

environmental cost., [ ®

n.0d. Dreduing alternatives. Studies of the dredging '-a":,?

operation were vonducted in response to Congressional directives

|-
e

to Jdevelop a practical long-range solution to the disposal of
material dredeued from Charleston Harbor with particular reference
to estuarine values. Ten plans were evaluated and these are dis-

cussed in the following paragraphs. More detailed information on

TP

these dredging alternatives is contained in the Report on Long- [ e

Range Disposal Study, Charleston Harbor, S. C., which is available

‘Al a4 g

for review in the Charleston District Office. Since that part of
the dredging operation that is concerned only with the removal of
the shoal deposits is similar under all plans in that it involves ) ®
the use of a cutterhead and pipeline, the environmental impacts

associated with this part of the overall operation will not be re- SRR,
peated here. The means and methods of disposal vary and these will :

be discussed in greater detail.

T
® .

Plan 1. Continuation of the presently used method which in-

[
volves the removal of shoal material by pipeline dredge and per- ) )
: 1
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which would function as a temporary disposal area until the material e -

could be transported to an offshore disposal area by pipeline.

The initial dredging would be accomplished by nrivatelv-owned dredges
under contract and the later transfer of the shoal material to sea
would be accomplished bv a govermment-owned and operated unit con-

sisting of a long pipeline into the ocean with electric booster

stations as required to cope with the long distances involved.

The estimated annual cost of this plan is $4,814,000. The impact

on the ocean dumring e¢round would be similar to that of Plan 2 but '}iQ;nf 1
a greater accunulation of material might result under this plan i T ‘;
since the dumping operation of the hopper dredge results in the {

greatest possible dispersion and resuspension of shoal material.
Greater accunulations of shoal material would not be significant
because this area now consists of fine to coarse sand and shell - -
and its natural productivity is relatively low. There would be
no significant environmental impacts resulting from the use of

an existing disposal area on Daniels Island as a temporary disposal

Akt ol

area. The pipeline and booster stations will be routed through

open water areas and would not have significant impact on water

b

bottoms.

. .
o s o4 8 4

Plan 3A. This plan is identical to Plan 3 except that diesel LT

powered booster units would be used instead of electric power units.

l..
L J

The estimated annual cost of this nlan is $4,879,000. TIts environ-

mental imnacts would be similar to those of Plan 3.

TIPSR S W Y

Plan 4. Removal of shoal material by pipeline dredge and the » °®
‘transfer of this material to the Daniels Island disposal area and Tl ;i
Area [ just above Goose Creek, which areas would function as tem- ﬂl;‘; . 1

porarv disposal areas until the material could be transported to o f

an offshore disposal area bv pipeline. This plan is identical to ) ®
Plan 3 excent that approximately 20 percent of the shoal material _ Y
would be initiallv punped into Area 1 instead of entirely into the

NDaniels Island disnosal area., This »~lan was developed in an effort

T

94 o
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to reduce costs by using a temporarv area closer to the shoals
in the upper part of the harbor project. The estimated annual
cost of this plan is $4,759,000, TIts environmental impacts

would also be similar to that of Plan 3.

Plan 4A, This plan is identical to Plan 4 except that diesel
powvered booster units would be used instead of electric power
units. The estimated annual cost of this plan is $4,821,000,

Its environmental impacts would be similar to those of Plan 4,

Plan 5. Removal of shoal material by pipeline dredge and
the transfer of this material to the Daniels Island disposal
area, which would function as a temporarv disposal area until
the material could be transported to an offshore disposal area by
barge. The estimated annual cost of this plan is $5,325,000,
The environmental impacts of this plan most closelv resemble
those of Plan 2 in that under both plans, all of the dredged
material is transported to the offshore disposal area where it

would be discharged at the waters surface.

Plan 6. Renoval of shoal material bv pipeline dredpe and
the transfer of this material to the Daniels Island disposal
area and Area I just above Goose Creek, which areas would
function as temporarv disposal areas until the material could
be transrorted to remote inland disposal areas by pipeline.
This nlan is similar to P'lan 4 except that the material would
be transported to diked inland disposal areas instead of to
the offshore disposal area.  The tentative location of inland
disposnl areas is along the VWando River. ‘ost of these areas
would be high [and but some higher marshland would be included.
Major tidal creeks would bhe avoided. This represents a compro-
nise hetveen ecconomics (land costs) and marsh preservation.

The estinated annual cost of this nlan is $4,247,000, Conmplete
avoidance of all marsh land would increase the costs of this

nplan, All veosctation in these disvosal arecas would be killed
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o and these areas would lose what value thev mav have as wildlife
h:—( habitat. FEach area mav bhe used for some vears so that this loss
p- =
: represents a fairlv leng-term commitment, When filled to capa- —_— o .
d . .
L city, these areas will be revegetated and ceventually tree growth
p 1
characteristic orf upland habitat will become established. 1In the
upland areas, this tree growth mav be similar to the natural growth .
P nresent before their use as disposal areas, The use of high marsh T ’ J
- areas will result in their permanent conversion to upland tree LRI
4 ) . . - 1 . I ) '--<.
- habitat after thev have been used to capacitv, The loss of this e
# hivh marsh renresents g loss of some of the least productive of BRI
. . . L
estuarine areas, The upland habitat that would be taken out of
sroductivity Yor a relativelv long time is a common habitat tvpe
throuchout the arca. 9
5 R . - ! 4
“lan 7. This plan is =inilar to Plan 6 except that the dredged L
: oy
material would be transported to the remote inland disposal areas T -
bv truck instead of by pipeline, The estimated annual cost of this :
Conlan 15 510,672,000, which is considered excessive in comparison o ]
with other nlans, The environmental impacts would also be similar o
to those of Plan 6.
IFlan 8. Removal of shoal material by a special dredge designed '-fﬁ
to utilize barves and the use of these barges to convev the material °
directIv to the offshore disrosal area. This plan is similar to . ) ‘]
, . )
Plan 2 except that the dredeed material would be transported to the
ot fshiore disposal site by barge instead of by hopper dredge. The esti-
matedd annual cost of this olan i< S2,710,000. The environmental im-~ ° B
1

macts wonid al=e he similar to those of Plan 2.
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7.0. The Relationship Befween Local Short-Term tlses ? A
of lan's taviornment and the laintenance and Enhancement of PY j
Long=Torm Froductivity, e |
7.01. The principal long-fterm effect of the project

relates to its stimulus ot the ltocal and regional economy which )
would result from improved navigability of the deeper channels - [ ] y
in the harbor Thase deeper channels would permit the unrestricted :‘ -i;;:
use of the harbor by most of the larger ships which now must either :iA ié
use other ports or use Charieston Harbor light-loaded. :?-i: le
7.07. The principal short-term effects ot the project : d 1
relate to the actual deepening of Chartoeston Harbor by hydrauiic

droedue and the disposal of the material so dredged in remote i
disposal areas, Since the first feature represents the removal . ,:
of rocently ageposited and unconsolidated fine sediments having _. 1
Little utility to any important 1ife torms, the actual deepening -

would not conflict with other long=term uses, The action of the '1
cutterhead dredge would have temporary and localized effects on ]

water quality which arce not considerad to be of a magnitude fo
if foct Tong=torm productivity. f inland dispoesal areas are used, .

the ef fluent from such areas would also have a ftemporary and

lncalized ~ffoct on water quality. -
7,03, The dispooal of the material dredaged from the
harbor has som» potential for long-term consequences depending o
h
3 . R . -
3 on the moans and method taken tor ite final disposal.,  Two plans ]
P have beon rocommendod for tarther conasideration,  The plan providing - i
b tor offonore diopocoal o of gl redaed matarial has an undntermined : ij
Aotential tar ptver by athes ting bialogical produactivity in the -
[" I S N S B RTINSO it e moethod which involves the dia- C
ool b et b et g i remeds dindland sites will oreaalt o in
| € ¢ 1
Tomr=tore oo b st b e, and che utid ity thease greac may )
fror wilagiif.o, Tr o a0 boave ot heen detinitely <olocted, bt 1
-
1
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) 9.0, Coordination With Others,
l Y.01. A public neeting was held on 29 May 1968 to obtain
; the views of the nublic regarding proposed navigation improvenents
in Charleston Harbor and various methods of disposing of dredged
: material, All in attendance at this meeting expressed a desire
ﬁi for harbor improvements in the interest of economic development,

. Some expressed concern regarding the effects of dredging on environ-

mental values,

9.02. A second public meeting wvas held on 20 June 1974

to inform the public of the status of project studies and to solicit
the views and corments of public and private interests on the pre-
timinary findings. The nmajority of those in attendance expressed
asproval of the proposed develovment and a desire for promnt imnle-
nentation of the project. A\ few expressed doubts about the need

or practicalitv of the nrovosed project and questioned its desira-
bilitv in view of what were seen as significant adverse environmental

imracts,

9.03. In resmonse to a request to the U. S. Fish and
Wildlife Service for an evaluation of the effects of dredging and
of various disposal methods on the area ecosvstem, the Service
formed an ad hoc committee of experts in affected natural resource
fields to develop and coordinate a nlan of studv and to evaluate
the results of these studies. As a result of the recommendations

of this comnittee, the following reports were prepared under con-

tract to the U. S. Arnv Corps of Engineers:

A. A\ report on regional and local stratigraphy

and sedinentation in the Charleston liarbor area, PMepartnent of

)
'

¢ Ceolooy, Iniversitye of South Carolina, D. J. Colquhoun,

b, Bioassav studies, Charleston Harbor, South

f

Carolinay an! The effects of dredeing harbor sediments on Plankton,

e —————~

. ° Belle . Baruch tonstal Research Tastitute, University of Couth
Carolina,
99
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¢, Effects of dredged harbor sediments on larval :
i
estuarine fish common to Charleston Harbor, South Carolina, National ° "
| I
Marine rFisheries Scervice, Beautort, North Carolina.
]
d. A studv of the Charleston Harbor Estuary with 1
special reference to deposition of dredged sediments, Office of )
arine Conservation, Management and Services, South Carolina Wild- ’_ o
. B
life and Marine Resources Department, Y

The ad hoce vommittee administering these studies is chaired by a
representative of the U. S, Fish and Wildlife Service and this
arency will nrepare and submit a report containing the conclusions

and recommendations of the Service relating to the proposed proiect.
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9.04  Coordination ot dratt ElIS, RN

a. Government agencies.
U. S. bepartment of Agriculture, Soil Conservation Service N RS

[ 4 S T ' e

Comment: Appropriate members of my staff have reviewed the draft

eavironmental impact statement for the Charleston Harbor Decpening

Project and we have no comments to offer.

Response: No response is required. 1
o Department of Health, Education, and Welfare
4

Comment:  We have reviewed the subject draft Environmental Impact

statement.  Based upon the data contained in the draft, it is our
opinion that this proposed action will have only a minor impact upon
the human environment with respect to the concerns of this Department.

Response:  No response is required.
Federal Power Commission

Comment: A review of the report indicates that the proposed plan

would have no significant effect on such facilities. However, if

there are any celectrical power transmission facilities or natural
= mas facilitics existing in the vicinity, these should be protected

Jduring construction.

Aesponse:  Any clectrical power transmission facilities or natural

s Tacilities existing in the vicinity will be protected during

constraction.,

el

. 5. bepartuent of Interior
PSR A
e . Comment: Zeoare pleased to note that initial steps have boeen ° 1
taken to comply with the requirements of the Advisory Council on h ﬁ
Historic Prescrvation's "Procedures for the Protection of Historic
and Cualtural Propertics” (Federal Register Sceetion 800, Jdanuarv 25,
1975).
[ ] ® °
(D
® | J [ J _. [ [ [ [ J [ J [ 4 [ [ J L J [ J [ L [ J ®
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K. Cir Dae Nitienal Jesister of distorie Places lists known S
' ST T A
‘. . Lo . . . -
- cultaral thistorie, archeological, architectural) resources. 1t .
4 Ciothe recponsinility ot the constructing or licensing agency .. @
Toordentity suen resonrces in the area of project impact which
- v beoelaaible tor nemination or in the process of nomination,
[
' as owo bl s those already listed in the sational Register.
F . 3
- ]
- () Becausc cultural resources are nonrenewable, special care 1
' ~hould beotaken te preserve them and minimize project impacts upon RN
?l them, e state Historic Prescrvation Officer should be consulted i
r ror intormation on cultural properties and his comments included °
r in the Uinal statement.  I0 there are arcas within the zone of )
’ Srojevt Tupact thuat have not been protessionally evaluated, then it "
. i% the responsibility of the Federal agency to sece that such an )
.9 : . . N . . ) ®
: cvaituation is made. Results of the evaluation should also be in-
chaded in thie tinal statement.  Signiticant cultural resources, |
canecially those subsurtace or underwater, which are subject to A
destraction or danase by the project should be salvaged. .
e
- A
respenact o (1) The proposed project as presently defined will not )
4
. ptrect any property listed on the National Register of Historic . 1
¢ ;
N Lrtes ooroany property that is cligible for nomination to the Regis- ]
R ter. I the oroposed project is authorized by the Congress, historical L
. tapects will be considered during post authorization planning.
) 1
; 4
e °
-4
L
(o) fhe w13 has been coordinated with the State Historice Pre- -
reatien e tioer. Every eftfort will be made to protect and salvage
p. dterms o0 Gistorical or caltural sisnificance that may be uncovered ]
e . , , °
drarins croge bt construct ton, - 7
' Comment Aeosuc e st that oo elarification be made to differe-tiate
Crecormended chonne Dodeepening” and recommended deauthorizatt a’oon
e . , v °
P oure Sy
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Response: The differentiation has been clarified in the Final EIS.

3. Comment: 1.0 Projec: Description:

(a) The term "upland disposal" is defined on page 22 as 'disposal
above the highwater mark." Throughout the statement the term
"upland" is used frequently, without further explanation. The term
"upland'' appears to have been used only as a means to differentiate
areas that are above from areas that are below the mean high water

line. We believe such a usage is misleading and suggest it be clari-

fied.

Response: As stated on page 22, the phrase '"disposal above the high-
water mark" is terminology used by the EPA in their letter dated 29
November 1972. The assumption that upland refers to areas above the

mean high water line is correct.

4. Comment: 1.04:

The last paragraph indicates that approximately 1,110 acres of
new diked disposal areas would be needed, probably on Daniel Island
proper. [t is our understanding that these disposal areas have not
been selected. The environmental impact statement should either
provide a general description of the probable locality on vanicl Tsland
or state why such a description has been omitted, e.g., that a disposal

area has not been selected.

Response:  The acquisition of disposal areas, which is the responsi-
bilitv of the State of South Carolina as the project sponsor, will not
be accomplished until after the project is authorized by the Congress.
However, a general description of the areas used for cost estimates

has neen added to Section 2.13 of the EIS.
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5. Comment: 2.0 Environmental Setting Without the Project:

2.07.3:

No mineral production has been recorded in recent vears in
Charleston County. Sand, an abundant resource in the area, has
been produced in the recent past in the county. The statement
indicates that, "The Charleston area. . . was formerly the most
productive areca of phosphate in the state,' (but) ". . . mining
in the area has been insignificant since 1920 and ceased entirely

in 1938. . . "

Investivations by the U. S. Geological Survey indicate the
presence of heavy minerals on James Island and on nearby Isle of
Palms and Follv Beach. However, the statement does not indicate
the possible presence of heavy minerals in the project area.
Sectien 2.07.3 should be expanded to reflect consideration of
heavy minerals as potential resources. The impact of the project

on these resources should be discussed in sections 4.0, 5.0 and 8.0.

Response:  Heavy mineral resources on James Island and on nearby
Isle of Palms and Folly Beach will not be affected by the proposed
project. As a result, a detailed discussion of these resources

would add little to the EIS.

6. Comment: 2.16:
We suggest the statement contain maps of sufficient scale to

clearly depict the location of all cultural resources in the Charleston

Aarea within the zone of project impact.

Response:  Other than existing navigation channels, the only area

to be atfected by the project is the upland disposal area which will
a0l be acauired by the project sponsor until the project is authorized
bv Corgzress. tultural resources of any potential disposal site will
be considered during post quthorization studies. A map showing the
location of ali eultural resources in the Charleston area would add
little to the EIS sinee these resources will not be affected in any

i

way by the project.,
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7. Comment: 4.0 The Probably lmpact of the Proposed Action
on the bEnvironment:

(a)  The entire perimeter of the Daniel Tsland site, as shown
by a comparison of figures 4 and 10, is near sea level and must
be marsh unless the former marsh has already been destroyed by
spoil deposition. Such deposition on marshland has not been indi-
cated on figure 10, nor has it been mentioned in the text. Figure
10 also shows that the tormer disposal area is diked and that the
spoils were clearly deposited on marshland, as the perimeter of the
spoil area is ringed by surviving marsh. The fact that all present
spoil arcas shown on figure 4 extend to the water's edge, or beyond,
sugpests that marsh bordering the shore will inevitably be destroyed,
or alrecady has been during recent disposal operations. We suggest

these apparent discrepancies be clarified.

(b) It is stated that "The Charleston Harbor estuary contains
thousands of acres of productive salt marshes, none of which would
be affected by the proposed project since dredged materials would be
disposed of on upland sites or in approved offshore areas.” We
feel that this statement needs to be supported by map documentation,
as maps now provided (e.g., figure 10) suggest that the disposal
areas delincated on figure 4 include considerable marsh. That map
is highly zeneralized with regard to disposal area limits, being at
a scale of only 1:175,000 (about 2.7 miles equal 1 inch). Disposal
areas should be delincated in sufficient detail to show the location
of existing or proposed dikes with respect to shorelines, tidal inlets,
and the limits of marshlands.

(a) Fiwure 4 was included in the LIS to give the reviewer

Re sponse:
a gencral overview ol the locations of dispesal arcas used for past
and present Charleston Harbor maintenance dredging.  These disposal

areas have, in most cases, been used for several years for the deposi-
tion of materials gzencrated by maintenance dredging and are not going
to be used for the harbor decepening project. Dredged materials

senerated by the proposed project, as discussed in the EIS, will be
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. 1 - . .
deposited on ( )upland areas on and north of Daniel Island which are not

. Q)

delincated on Figure 4, in an existing disposal area on Morris Island,

(3. o
and in an approved ottshore area,

Figure 10 is a reproduction of an old navigation chart of the
Wande River and was included only to show the location of sediment
sampling stations in the Wando River. The boundary shown for the
Daniel Island disposal area is not an accurate representation of

the current boundarvy.

(b) As discussed in the EIS, the only areas being considered for
disposal of dredged materials generated by the harbor decepening project
(both initial construction and maintenance dredging) are upland areas
on and northward of Daniel Island, an existing disposal area on Morris
Island, and an approved offshore area. As a result, the statement
paraphrased in paragsraph (b) of this comment is correct since none
ol the productive marshes in Charleston Harbor will be affected by
the deepening project. A detailed delineation of disposal areas in
the harbor as requested in this comment is not considered to be
necessary since none of the existing areas will be utilized, however,

A description o these areas nds veell avdes to Sectioa 2.13 of the ELS.

8. Comment:  4.04:

The National Register lists only known cultural resources. The
construction agency cannot take for granted that all such resources
in the project arca are known. Despite the fact that most of the
material to be removed by dredging has been deposited in modern times,
it is possible that historic shipwreck sites will be disturbed.
Charleston Harbor and the mouth of the Cooper River were extensively
ut ilized by naval vessels during the Revolutionary and Civil Wars,
and mary ships were sunk in this vicinity., Although modern debris
would make a preproject underwater survey impractical, arrangements
should be made to notify the Office of the State Archeologist in the
event evidence of historic shipwreck is revealed during dredging

;o that artitactural material mav be salvaged and preserved.
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Response: The Office of the State Archeologist will be notified in "
the cvent evidence of an historic shipwreck is revealed during ° -
drodeiog 30 that artifactural material mav be salvaged and preserved. T '
.
9. LComment:  4.10: .
Reterence is made to the Cooper River Rediversion project. This » ; :
reference should be expanded to stress the significant relationship e %
of this project to the future of the Charleston Harbor project. It .:
should be spelled out that the long-term planning presented in this B
caviroomeneal impact statement is based on the assumption that the ° ‘
rediversion project will be completed, and without rediversion, the :
cavironmental impact statement would require major revision.
Response:r A detalled discussion of the relationship between the harbor °
deopening project and the Cooper River Rediversion project has been :
added to the referenced section. .
1. Comment: 6.0 Alternatives to the Proposed Action:  .
the special studies conducted at the request of the Corps of K
Eneineers resulted in the recommendation by the Fish and Wildlife
Service that the most desirable alternative to sea disposal environ- -
mental by would be disposal in diked arvas located inland above the °
Marshes.  We believe the environmental statement should be expanded to j
di-cuss the consideration civen to such an alternative. :
.
Rewpon~e: s discussed in the 1S, materials dredged from the entrance - °
cornel con b be slacod inoan approved offshore area, materials ) ~f~f
Jredeod tYrom the turning basin would be placed in the Morris Island j :ﬁ
dispoaad area and materials dredeed from the harbor and Shipyard River
will e placed on upland areas of Daniel Island which are located inland :
- . -
o1t rrebies o The Inpacts of these various dispesal methods are
oo o i cetail b ia soetion 4 ob Lhe Bis.
®
ey ]
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1. Comment:  we have reviewed the Dratt Knvironmental Tmpact . @
Statenent tor tae deepening ot Charleston Harbor and Shipyard
River in South Carvling aad find that exceptionally good coverage J
is siven to the overall environment. However, there are several ]
arcas of concern to which further consideration should be given: - o 1
(1Y A better description of vach of the upland disposal sites, ]
(2) 1 detailed account of the biota on these sites, and (3) the - gj
- -
effect of disposing of soil containing saltwater on these sites. o K
®
Responsc:  Ihe acquisition of disposal arcas, which is the res- ?
- . . - . - v . . . 1
ponsibility of the stat. ot South Carolina as the project sponsor,
will not be accomplished until after the project is authorized by 1
L
the Congress. Vithoush the selection of specific disposal areas o {
is an item of post—authori-tion planning, the project sponsor has -
indicated that it is desirable from his position that these disposal Vo .:d
Aredas be located onoand northward ot Danicel Island and on Morris o 1
{sland A wvneral description of cxisting disposal areas and - °
e g
those areas uscd Tor cost oestimates has been added to Section el
. . <
203 or s EIS, L]
<' ‘-._ 4
T T
*
2. Comment:  Furthermore, although eight plans for the disposal of
R R
N Cocnssod. i ‘s ar that decision has b 3
spoll are discussed, it does not appear that any decision has been ]
. . . . R
sde as to which plan will be used. 1t is noted, however, that in the |
interin Review of Reports on the Charleston Harbor, preference is ®

civen to dispeosal of materials at sea via special dredge and barge

(Plan 8). Tt is also noted that implementation of Plan 8 is conditional
to tavoranle tindings of a pilot program indicating that dredged
Aaterial cam Yo properly transported and disposed of at sea.
iU ie otated tarther that the most desirable alternative to sca dis-
posal (eeonomicall  and environmentally) would be disposal in diked
areas Jocated ialand above the marshes (P b))
Loy
L J L J [ J L J L L J | | J | J L 4 | J L L 4 L 4 _._
. . \ .
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el SO e ota reneer vl concerning these alternatives i

SEUN R Cotoe eed ror additionins intermation. Conscquent lyy

oL e irs =0 e e prodect and Impact - @
ot oot s et repand to thie possible

oo it oie ek oo Deband vepetation, including i _. 1
4 LT
‘ I RN e S F S S A A DETRN BN beading from the proposed o T
.
; N - '..'

Pe IR Parcors Ui o ot o U done - raagge study ot disposal {
e ' R I fooadiocite wed o Section .05 of the draft )

T A e Sabatd e b temiine teasibility and cost oof

S bia tie direedcdinc o oy eent s por Gharleston Harbor and related

o . N

¢ Wb oy o= e e et By o 200G, The purpose of this
S ' i
<

s S R R TR veoater detail o in Section 1,05 of this ST

Pae e receomentod settsd o disposal ol dredged material for
U co e e oot w s sdercloped partially from oinput ot this . K
Poore=ranoe oande o 1. aescribed in Section .04 on page 3 of the -
R AR, e eeaa D p b ditfers trom o cach of the eight T T
b cvabaard fa tie Tone—range disposal study, and the reasons o
Por it wloption «re al-c aiscussce In Section 1.04 on page 4 of the R
st b b e et it Lo note that the EPA informed the Corps . 1
ot o e PR it the cvaluation and interpre- J
Pl ol a0 oD nertom sediment samples from Charleston ]

ST

; c S R o aat ol o wediment upstreanm from the - j

R o oL outdh o= Teland to Cummings Point 4

i oreas, omd thiat o sediment outside

N : oo oty dredes and disposed of of fshore.,
‘ - Ci v, Coe cavironmental rescrvations ) 4
v et et e e ar mwarranted ® $
A B i e cmendat ton s of BEPAY on how ] - 1

. < . -
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3. Comment: We also recommend re-cevaluation of Plan 8 in light of
the Final Regulations and Criteria for Ocean Dumping published in
the Federal Register of October 15, 1973 (Volume 38, No. 198, Part
ILT). Tests should be made of materials to be dredged (as outlined
in Chapter 227,61) to determine whether spoil is polluted, in
accordance with the new regulations. If such materials are found
to be polluted, special attention should be given to Chapter 227.64
which states in part: '"Polluted dredged material may be disposed

of in the ocean if it can be shown that the place, time, and conditions
of dumping are such as not to produce an unacceptable adverse impact

on the areas of the marine environment cited in 227.60 (c¢)." The
proposed pilot studv should determine whether this is feasible.
Response: A similar comment is discussed in response to comment
number 2 of this letter. As discussed in the EIS, the only materials
which will be disposed of in the offshore area are those non-polluted
sediments to be removed from the entrance channel by hopper dredge, as
recommended by the EPA in their letter of 29 November 1972.

4. Comment: Chapter 4.03.1 should give a more complete description
of vepetation on the upland sites and of the possible cffect of salt-

water on this vegetation.

A general description of vegetation on the upland sites has

been included in Section 2.13 of this EIS. Also see response to
comment 1 of this letter. As stated in Section 4 of this LIS, upland

vesetation will be destroved in disposal areas.

5. Comment: Chapter 5.02 should include a description of the upland

vegetation affected on the various sites. This should include an \
110
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cvalaat ion ot whether areas other than the actual disposal site
Sav be ittected, such oo drainagevays icading from the site, with
porosaltant roduetion on aesthetics and property values in the area.

Rem ot s s A odmilar comrient is discussed in response to comment

auriher Lo this letter.

. Uomment: Conapter 2,08 should re-evaluate the data outlined.
this is necessary because of the new ocean dumping regulations;
howerer, BPA's conclusions that certain sediments are polluted is

il ovatid tor inland waters (our letter of November 29, 1972).

Respense: A re-evaluation of the data presented in Section 2.08
ot this B3 is not considered necessary since materials removed
Yrom the inner harbor will be disposed of in upland areas. Also

e responses to o comments 2 ond 3 of this letter.

7. Comment: We also find the Statement contains discrepancies
and contradictions reparding benthic populations, the effect of

the project on such populations, and recovery.

Response:  There are ne discrepancies or contradictions regarding

benthic populations.

. Comment: It is stated (paragraph 4.035.1) that toxic sediments
hoave ssentially eliminated all benthic organisms from the harbor
Sottos.” However, paragraph 4.03.6.2 states that the smothering of
fenthos at the ocean disposal site will be short-term as the destroyed
aromisms will be Mreplaced by recruitment from surrounding areas.”
aeosueanest Lot if this material is toxic enough to eliminate benthic
Cr ot e i tine harbor its toxicity should also preclude repopulation

it the ddisposal site,

Poopooser s o stated in the EIS, materials dredged from the harbor

Aotres rebermed too in parasraph 4.03.6.1 (4.03.5.1 in the draft £18)

11
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. will be disposed of on upland areas of Daniel Island and not in {
- L. : .
‘] thae ot rshore disposal arca. nly non-polluted materials removed ;
g tror i cotrance channel by hopper dredge will be placed in the b
- cttahore disposal area. Therefore, the impacts presented in Section
3 o3 of this KIS are correct. .
4
YLoooomment: We further suggest that if the channel bottoms are » A
.. fevoid orf benthic organisms, the discussion (paragraph 4.03.7.1) M 1
: S . 4
- toresuspension of invertebrates into the water column at the dredged S B
» - - LY
3 and disposal sites by ocean disposal operations is not relevant to : 4
;‘ Lirds project. »
- -
2
)
: ) . )
Ac iponzel As stated in the response to the preceeding comment, the
\ choanne ! bottoms that are devoid of benthic organisms are located ]
Y I tae inner portion of the harbor. The discussion referred to in ’
1 Sectiow o wad3.7010 applies to the dredging of material from the outer T
- anvor and its deposition in the offshore disposal area. -
hl A .
< Fos domment: Paragraph 4.03.7.4 says studies show that fish will !'~
cocid turbd waters it possible.  This, too, indicates that any . X
a
toeding at the disposal site will be limited because of high turbidity. . -
b T
; Pavther, it is indicated that the dredged material may increase the : -
Q’ Boiny, wini Te paragraph 4.03.7.5 reveals that, although fish can tolerate ’
] . e s . . -
nisn turbidities, they cannot do so when turbidity is accomplished ]
2 . ) . . e
Sita o hich Bob, A Y
- -1
: ]
- O SURIRE Section 4.03.7.5 contains a general statement about the ’ 1
3 faterac tion of certain water quality parameters insofar as they nor- A
- ]
§ salbe et ish lite. The EPA incorrectly states that this Section
.1
4 coaneal o tht rish o can not tolerate high turbidities in the presence j
1 oondeh B T his section does not specifically mention BOD.  However, 4 1
c peoenared thiat the above comment is directed to the impacts of
! v torbidities in the offshore disposal area.  As discussed in
‘ Py ciaterial s which will be placed in this offshore areca will be
D ot e el . ! . These materials ® »
Pl e the entrance channel by hopper dredge. These materials 1
3
112 »
<
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)
e sestly conrse-gramned and contain only small quantities of ’ .
creanie material oand silt. As a result, it is not anticipated _}?f:‘..i
taar turbidities generated by the hopper dredge will be sufficient Voo @
toonieniticantly afteet fish populations,
Pl comment: Finally, it is noted that the peninsula of Charleston
s particulate problem, often greatly exceeding national primary ' o
standards for am ient air quality. Because of this problem, we o]
reconmend that the final environmental impact statement give assurance 1
that contributions of dust will not accrue from transportation, ;
teriporiary storaye or permanent land storape of dredged material. g e
Sesponse:  Ar quality on the Charleston peninsula becomes a problem ]
only dduring temperature inversions. These inversions persist only ) 5
Jucras periods of Jow wind speed.  In view of the considerable distance ' o {
rons the Cooper River, it is extremely unlikely that a wind of - )
selficient velocity to carry dust from a disposal area on Daniels .- ; ]
[sland would be insufficient to break up the inversion over the o
peninsula, Morris isiand is further yet from peninsular Charleston. 2 o
Furthermore, the dredging operation for the decpening project will e e
i bhe similar in all respects to the dredging requirement for the existing

. projoct, and the existing project has never created any dust problems. ]
Because this problem is in the nature of one having little or no ‘v- ;!-1
probability of ever materializing, it is not considered necessary to /
Wideoss 1t in the EIS. ‘

-

e ‘ Lo . ) : P - / - . c ! o
3 Concent: Inoaddition, in paragraph 4.06, the types of pollutants . 1
1 e oo clesl shontd be identifiod, and the word "temporary” should be ]

loritied sinee continued maintenance and dredging will be required.
o
)
¢ Vel the pollutants referred to in this parapraph would be of L ® 1
T . . . . -]
the tooe normally expected in exbaust gases from dicsel and gasoline <
- powored internal combustion engines which are used to power the dredge )
gl Pl supporl vessels. Since the aumber of engines involved is very A
;. o foooy and the drodeing operation is continually moving, it is bighly ' 4
|
-
113 ) 2
[
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8 unidiecd tnat podlatant s will be measurable at existing air quality . }
L ..
;‘ Stat o Siove the dredee ionot now nor will it become a permanent ~ ]]
b Plature in toe oarcor, the dapacts on alr quality in any given lo- »...©®
Cordt v sl redl Lo e temporary. 1
i
N L
h CooN. department of Commerce
,,,,, st el oL alilie ro 5
» e 1
- o orsents Lo Projoct bescription -]
X N - A N -= - .
- ‘ ’ . - - - -
- Fods Proposed Dredged Material Quantities and Placement R
- 4
'-‘ P - 1
. » o
]
b o oy paragraphe S0 iy paragraph is not ¢ lear with respect to 4
) ’ ) ) 1
» i DTovation ot the 1,00 aeres required for diked upland disposal
[ J
4 ar the Y acres vecde b annaally tor disposal of additional shoal ]
¢ : ]
verial cencrated cacn voar oasoa result of harbor deepening.  The ) ®
4
| SUateent oot becrihe and specity the location of these areas. ; ]
Ll NETNTRNE Vosrcibar conment has been discussed in response number 4 " ]
b teoletrer trem tae s oos0 gepartment of Iaterior. ) o
q . .
b-.
b Cloeen Jodrnvivonnental setting Without the Project
»
r_‘ Sy Biolovical Resources
) ALY Commercial Fisheries ’
’
, Paoe S0 paragraph 20130401, I the statement indicating
' I ottt i s onnd pounds or 8,054,000 herring were harves-
— - oottt bt gwera e welahit of these herring would be
. -
‘ : v SO S tiae-c values be verified. )
! S oG 1ish o harvested has been corrected in
¢
]
. .. LR AR R yvict oo the I’l‘nposud Action on the
oo bronent
¢ st i e e Dredsting
| J )
FLo .
L ] - - - v o L L ® [ ® L [ ® ®
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Page 84. The location and description of the 49-acre upland
disposal site must be given before the impacts of maintenance
dredging can be predicted. We suggest that this section be

readdressed after the disposal site has been selected.

Response: The project sponsor has indicated that the 49 acres
would be located on or northward of Daniel Island but cannot
make a definite committment on the exact location of these

areas until the project is authorized by Congress.

4. Comment: 4.10 Existing Projects

Page 85. Since the proposed project would have a favorable
cost-benefit ratio at a lesser depth without the Cooper River
Rediversion Project, we recommend that this section be expanded to
consider the possibility and the consequences of not rediverting
the Cooper River. For example, if the Cooper River were not rediverted,
what depths would result in a favorable cost-benefit ratioc for the
Charleston Harbor project, and what would be the impact of the required
dredging on the quantity of dredged material and the area needed for

its disposal?

Response: 1If the Cooper River were not rediverted, the deepening
project would have a favorable benefit/cost ratio at 38 feet instcad
of 40 feet for Charleston Harbor and 35 feet instead of 38 feet in
Shipvard River. These major changes in depth result from the large
quantity fo shoal material which would have to be removed annuallv.
In addition to the added expense of dredging, approximately twice as
many acres of disposal area would be required during the life of the

project.

Additional information on the dredging requirements of the Charleston
Harbor Deepening Project under a condition of no rediversion of the

Cooper River has been added to the EILS.
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U. S. Coust Guard

Comment: As requested in your letter of 24 September 1974, the
subject EIS has been reviewed by this office and no conflicts
within Coast Guard mission areas were noted.

No response is required.

Response:

Advisorv vouncil on Historic Preservation

Comment: This is in response to your request of September 24, 1974,
for comments on the environmental statement for Charleston Harbor
Decpening Project, Charleston, South Carolina. Pursuant to its
responsibilities under Section 102(2)(C) of the National Environmental
Policv Act of 1969, the Advisory Council on Historic Preservation

has determined that while yvou have discussed the historical, archi-
tectural, and archeological aspects related to the undertaking,

the Advisory Council needs additional information to adequately
evaluate the effects on these cultural resources. Please furnish

additional data indicating:

Compliance with Executive Order 11593 of May 13, 1971.

1, In the case of land under the control or jurisdiction
of the Federal Covernment, a statement should be made
as to whether or not the proposed undertaking will
result in the transfer, sale, demolition, or substantial
alteration of potential National Register properties.
{1 wuch is the case, the nature of the effect should
heoclearly indicated.

by In the case of Tands not under the control or juris-
diction of the Federal Government, a statement should
be tade g to whether or not the proposed undertaking
will vontribute to the preservation and onhancement of

(KR

o
i
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non-tederally owned districts, sites, buildings,
structures, and objects of historical, archeolo-

glical, architectural, or cultural significance.

¢. We are particularly concerned about the effects of
dredging and disposition of spoils on archeological

resources.

d. To insure a comprehensive review of historical,
cultural, archeological, and architectural resources,
the Advisory Council sugeests that the environmental
statenent contain evidence ot contact with the appro-
priate State Historic Preservation Officer and that
A copy oorf hiis comments concerning the effects of the
undertaxing upeon these resources be included in the
environment il statement.  The State Historic Preserva-
tion OUfticer for South Carolina is Mr. Charles Lec,
Dircetor, Archives Department, 1430 Senate Strect,

Columbia, South Carolina 29211.

Response: a. The suggested statement has been included in this EIS.
b. The suggested statement has been included in this FIS.
c¢. A similar comment has been discussed in response o
comments | and 8 in the letter from the U. S. Depart-
ment of Interior.
d. The Draft EIS was coordinated with the State Historic
Preservation Officer through the State Clearinghouse.
Comments received during this coordination will be
included in this EIS.
South Carvlina State Ports Authority
Comment: The State Ports Authority expressed support for the project

and provided information on the importance of the project to the

shipping industry and on the impact of the State Ports Authority on
k. . .
F South Carolina's cconomv. Thev also urged that the project proceed
F me e e L . . ae e * . - - rials
on the basis of using upland arcas for the disposal of dredged materials
but recommended that ocean disposal be implemented as soon as possible.
] ® ‘
[ Response:  The proposed project s essentially as recommended by thwe
b State Ports Athority and no turthber response is required.
b
. " -
[ 1
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b, -
r -
L i .
i eanthe e B eSS L PO WU Y W . (. - s - .- . -

P

J;uJJ‘




sonth Cavolina Wildiife and Mavine Resources Department

o domment: As vou know, the above s focusced on improvements of
Charleston Harbor and existing ship channels to accommodate deep-dratt
vessels which are so prevalent today with the adoption of containeriza-
tion, Modern trends ciecarly indicate that the present 35-foot channel
Jepth is not adequuate for a competitive port city  Although this
proiect may be justiticd, the problem of dredged materials disposal

in this case, 27 miition cubic yards, is a major factor to consider

1noevaluatine the LS,

his Department conducted an estaurine values study under
contract to the Corps of bngineers and our results and recommendations
are adegootely retftected in the Bls In general, the EIS presents an
accarate projoct desceription and the probable impact of the proposed work
P2 owell summar: ced In our review, we found several details which should
boocommented onoas o matter ot suggested revision in the final draft.
They e as tollows:

Response:  Nooresponse is required,

e tommenttowe doonot necessarily agree with the recommendation on
Poce ooconcerning Jdisposal alternatives,  The disposal of materials at
S et the most desirable alternative under all circumstances,  In
s oprnien, apland disposal in selected diked areas would be far more
Foovrable s wetl e sater than oftfshore disposal We feel relatively

bt thar hayodocical vopercassions would oceur 1t toxic sediments

o fape’ 1t won
Heoponses Ve tated on Page ooof the drat’t Bls, the recommendation for

o Trapoal ot dredeed mterial was osubmitted by the Bureau ot Sport

v i R L ite o beine the most desirable method of disposal

caoro ot s cerbkod rocommended tor this deepening project. The

coeeen b b ot i spoeas provides for o the disposal oin o aplond areas

! o crdoed trer the ianer harbor and for otftshore disposal of
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3, Conmment: On Page 3, it is

acres of diked upland disposal

> - T P agiarme S & M SOG. aiul APEL Sudh e T T A il e e R AT S

stated that approximately 1,110

arca would be needed for the

deepening project.  We supgest that the impact of disposal in

this arcua be desceribed and the area be specified as to the selected
nature of the site. We can only assume it i1s on Daniel Island,

but there is no information on type of habitat displacenent,
Responser A vamibar comment has been discussed in response
nuzher Joto letter irom the U, 5.0 Department of Interior and
vesponse pnbor 1oto Tetter from the Environapntal Protection

A i} e
ALCDON,

H Corai o Uy Poge nhy the rediversion projoect is bricfly
Lestiocoa oo rborelotes to benefit-cost ratio. 1t should be

cave el rebroive 1o its overd b dnportance to the horbos wsinton-
dnoc peoodect o the dntare. Quantitative predictions on descreased
sodiv oot ot with rediversien should be included,  Also, it
dprrcin s That o wtaicont 1o necessary to explicate the status of

the FiYoan the cvent that rediversion Jdoes not occur,

Pocpoos Adiitional anformation hos been odded to Sccetion 4,10

5

5. Comaent: On Page 97, Reference 7,05 and 5.0, of fshore disposu]
especially of polluted bottom sediments could have long-term cffects
on certain types of bottoms such as natural reefs, s2a bass banks,
cte. These of feets could be nore serious than intand disposal on
relatively barren arcas.  We feel that the statements under 7.03

and 8.0 are too general in comparing the potential cffects of off-
shore versus inland disposal,

Response: Section 7 03, which contains specific reference to the
dispo:sal plan that provided for the offshore disposal of all dredged
material has been revised to indicate that this plan could have

adverse effects on the offshore biota. Section 8.0 is a discussion

117h
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of the irreversible and irretricvable commitments of resources that
would be required of the recommended plun.,  The recomnended plan pro- )
vides for offshore disposal of only that material dredged from the
outer harbor, and this has been clarificd in this section., More

5

detailed discussions in Section 7 and 8 would be repetitious of material

in Scctions b oand 5. )

et Appemdin B A compretensive Tisting of birds, ammals,

is presenitod, The river otter (Latra canndensis) und foarbor sool )

(Do vitalie o coioblord should be added to the Vist, The iavertehrates

Pist is tocoopaois ond <hould be broadeired to inctode 1he more oo

ey, Polviewoda, hoolod

sphevion ol s it ecioncies spoc o squid (Lol

The scienciie pawes for whitte shriep avd the castern 1t od sneil are

Fovpnnees Voluinoes oppendices soch as Appendix B oove not included in

PEsts prepaved sel oquent to the dralt FES unless najor revisions are

supeested daring conrdivatton of the draft FIS, The additions and cor-
rections suesrested sbove have been noted, however, they are not considerad

4

te be signtticant enough to warrant the inclusion of o revisced Appendix

B oin this revised draft EIS,
7. Comment: Page 93, plan #2 - Although hopper dredge material dumped

in the offshore disposnl area has not been found to have adverse effects
on the dwrping urca, it should be pointed out that wmost of the silt and

fine materials of the harbor hottom are not retained by the hopper dredge
and go back overloard an site.  The effects of this muterial, especiually
if in arcas where toxic scdiments occur, could be significant, The fact
that material in the upper Harboe, as pointed out, is of a finer nature

than in the arca now dredged, magnifies this problem rather than reduces

117¢ ]




p- v ma T T T T N TR T T N TN T N T S T T N W T W T ST T A TR TR TR TR TR T YT T YT SR B ee B Gn S B A Jhe Sheae e - Chie Die N T “aiia il o & by ol

it as implied here. Our observations indicate that a significant
;‘ percentage of the dredged materiuals are stirred up by the action V.. @
of the dredge and rather than being retained in the hopper, are

merely pumped back overboard causing turbid conditions. The

resulting turbidity probably has as much effect on the marine
biota as deposition of these materials on the dumping grounds. ) e
The fate of resulting turbid masses depends on prevailing winds

and currents  Thus, such turbid conditions could become problema-

.'A . v e

tical during scasonal runs of postlarval shrimp and fish.

Response:  This part of the revised draft EIS has bheen revised to ' e
show that the bhiolegical productivity of the offshore arca could

be reduced it polluted sediments from the inner harbor arce deposited

there.
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bo Citizens and citizen groups . oo

South Caroli

Comment: These remarks address the Dratt BEnvironmental Statement

ot the Charleston Harbor Deepening Project issucd September 19735,
el

Page 40, paragraph 201004, the Ashicy River Section.  You have ) ) °

anitted our Plant Hagood.

Fable 7, Page 1290 under Berkelev County, and paragraph 2.10.5,
Pace 31, the 388,750,000 sallons per day should be 462,931,000 ) .‘
sattons per dav orf cooline and 2,000,000 vallons per dav ash
sluice water.

Cable 9, Page 131, Charleston Countv, Plont Hapood (see ouar ) °
parasraph |oabove) should be 67.82 million gallons per day and

the type treatment should be cooling water and plant process water.

Response:  The suggested corrections have been made in this final ’ °

bls. B

Others
A total of 30 letters (listed below) were received from interested » "'
individuals, and various Congressional, business, and shipping
interests. All expressed support for the proposed project. Because
of their simitarity, individual responses were not prepared for these

fetters. ALl letters of comment received are attached as Appendix B » °

te tiis LS.

b donorable James B oManng UL s. House of Representatives
donorable Clude M0 Dangerticld, State of South Carolina Represcentative » °®
Hone rable dames By Hdwards, state of South Carolina Senator

donorable Harris P o Smith, State of South Carolina Senator

b
sonoranle Lo Meadal Bivers, Jdroy State of South Carolina Representative
L Honorable fobn . denrne, dr., Clacor, City o oof North Charleston ° » °
NS
Pl
L ] ® [ ] L o ] [ ] [ L o L | ] L - L ] ® ®
— - PPN SR AN . " - — NP el S A o e e e -




TNy L S0 A S B30 5 W DAl B BN T Uh A AR Mt e M daw ——
Mr. Frank R, Sadler, Airco Alloys and Carbide
Mr. S. Caruso, Amerlux Steel Products Corporation 'l:
Mr. Gerald L. Zulli, Amobelge Shipping Corporation ’ ;A
Mr.o W. F. Wilson, Associated Container Corporation(USA) R ;
Mr. L. N. Bagnal, Bagnal Lumber Company
Mr. Herman B. Little, Bowman Transportation, lnc. o
Mr. K. S. Braswell, Braswell Shipyards, Inc. -.fi
Mro EJ MO Olson, Carolina Eastman Company
Mr. E. Randall Swan, .Jr., Charleston Branch Pilots' Association E
M. Thomas E. Thornhill, Charleston 0il Company y
Mr. Neil McCaskill, Jr., Coastal Forwarders ° !
Mr. W. W. Williams,Jr., Coastal Steel Forwarders )
Mr. Johin H. Harduwick, Commercial Bonded Warehouse, Inc.
Mr. R. AL Miller, Crvovac .
Ar. Currie B. Spivev, Jr., DbDaniel Construction Company PY ;
Mr. Michael AL Galasso, Del Monte Terminal - -}
qr. Richard P. Coon, E. I. Du Pont De Nemours & Company
Mr.oo AL AL Hancock, Exxon Company, U. S. A,
Mr. D. Mo Ruassell, General Electric ° 1
Mr. Cleveland §. Harley, Harley Corporation } )
Mr. P F. Forester, Hoest Fibers Incorporated ST
Mr. John AL McePherson, Jr., LBC&W Industrial :
Mr. Ho M. Long, Leigh Textile Company ®
Mr. k. S. Corbin, Lifetime Doors, Inc. _
Mr. T AL Fridv, Jr., Lockwood Greene bngineers, Inc. :
Mroo S, Fox, dhe Maritime Association of the Port of Charleston VJ
Mr. Jack MeCarthv, Greenville, §. C. - J
...1
Mr. Herbert J. Rocchi, Sewton International Corporation :
3 Ir. C. M. Anderson, Overnite Transportation Company :
Al
Mr. Jamcs Poobamb, Palmetto Shipping and Stevedoring Coo, Inc. 1
Mrs. Carlotta t. Heers, Pitot Club of Charleston, South Carolina, ° 1
E Mro Michoel Lo ooclaney, Price Paper Corporation 'fl
: Mroow. i doblioter, Recvews Controbler Division 1
Ph Sy, oo Darner, Saco-Lowell Corporation |
: Ir. 1. b hateheson, Scaboard Coast Line Railroad Company ° !
b ‘
E My panens W o Farrah, Seatrain §ines, Ine. )
: Pl 5
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Mr. Charles J. Arocha, South Atlantic Terminals, Inc.

Mr. John H. Lumpkin, South Carolina National Bank

Mr. S. Fox, Southeastern Maritime Co.

Mr. Timothy S. Street, Street Brothers, Inc.

Mr. William Lowndes, 1[I, Tindall Concrete Products, Inc.
Mr. Calvin H. Reed, Utica Tool Company, Inc.

Mr. Robert E. Whiteside, Wilbur Smith and Associates

Mr., E. W. Waring, White Stack Towing Corporation

9.05 Coordination of revised draft EIS.

U. S. Department of Commerce

Response: There are no planned activities which will disturb
or destroy any of the tidal bench marks located in the project

area.

U. S. Department of the Interior

No response is required.

U. S. Coast Guard, U. S. D. T.

No response is required.

Environmental Protection Agency

1. Response: The provision of disposal areas for the proposed
project will be the responsibility of the project sponsor, the
State of South Carolina. The project sponsor has indicated that
it would be desirable from his position to locate the upland dis-
posal areas on and northward of Daniel Island. Although the exact
location of these disposal areas will not be known until the post-
authorization stages of planning, a description of those areas
used for cost estimates is presented in Section 2.13 of this EIS

and the impacts are discussed in Section 4.03.

2. Response:  The present diked disposal arcas on Daniel and Morris
Islands will not be expanded to include new marsh areas when they
are filled to ecapacitv. As discussed in several places in the EIS

(Sections 1.04, .03, Jdisposal areas to be utitized for the

.
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greatly influenced

the disposal area.
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When disposal areas have been gelected, the

Department ot Health and bEovironmental Control will be consulted :
o
about measures te reduce mosquito production, R
S. €. Hildlire and Marine Resources Department )
- -
Response: Quantitative prodictions on decrcased sedimentation rates )., . @ 1
with and without the proposed deepening project have been added to .
Table | ot this BIS.
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Station
Ashley River

A13C
AT9A
A198
A19L MAR.
A208
A21A
A21B
A3A
A38
ASB
A7R MAR.
A9A
A98B
A9C
Al118
AT1C
A138
A18A
A18C
A19 R MAR.
A20C
A13A
A7C
A19C
101 B
103 B
102A
A21C
Al8 B
A20A
102 C
101 A
103 C
101 C
A 3C
ASA
A SC
A TA
A 78
A 7l MAR.
Al1A

Average (Ashley)

Harbor Sediments Analysis, Aug. 1972 ( S.Ce Pollution Cor.r:
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YoAutt ity

Volatile Solid  COD TKN GREASE PB ZN HG % Total ' =" {
600° Ory Dry Dry Wet Wet Ory Solids
% Dry Mg/Kg
7.2 73800 1360 3370 20.4 43.9 .48 60.0 )
12.2 86600 1720 1130 23.8 30.6 39 57.1 ]
7.1 44000 1370 1960 39.2 77. .35 52.8 ’
13.4 108000 1790 3510 17.0 28.3 33 48.4
47 40200 730 830 476 11.8 .28 65.8
7.2 93000 1600 1990 44.6 74.0 - 52.9
18.1 25500 700 590 ND! 27.6 16 80.0
10.8 107900 1990 1580 28.7 2.9 81 48.0
12.1 75500 1440 830 435 47.6 1.02 49.0 )
14.4 126900 4440 3900 39.6 43.5 73 39.8
12.7 129200 1440 11019 46.8 63.1 1.08 37.0
13.5 103000 2048 1890 52.1 241.8 1.20 39.6
2.75 40200 730 450 50.7 69.9 24 74.2
1.5 100000 2680 1220 319 36.1 42 46.8
10.9 111000 4030 2160 42.8 62.4 .39 51.7 )
13.4 108900 2090 1120 46.4 75.9 75 413
8.58 66100 1800 1220 31.6 38.9 .19 51.4
15.5 149400 1290 2840 423 46.3 43 38.5
1.45 14000 1740 301 19.8 18.5 93 76.3
13.2 122000 1790 2120 25.2 6.0 13.2 42.0
1.61 23000 930 4240 215 22.3 14 76.3 \
6.6 58300 1050 820 27.5 27.0 A5 76.0 d
7.3 32300 590 1140 13.6 17.5 .23 72.3
8.8 73300 2240 900 25.6 19.8 23 50.7
171 140800 1070 670 31.7 25.0 34 76.0
8.5 100000 1490 540 425 149 68 50.6
12.6 60200 2700 490 60.4 83.1 1.12 57.3 1
12.4 66000 590 690 18.8 17.8 .58 85.0 )
0.4 37000 690 1010 23.2 46.0 .38 83.1 ' -]
5 54600 1090 550 22.1 36.2 .09 69.7 O
12.2 92000 2080 2230 35.8 47.2 — 61.5 =
0.2 70300 1970 3220 - 53.8 15 58.0 ;j
8.3 83600 1630 2990 243 41.0 24 55.9 ) ]
9.8 110300 2500 3690 91.1 39.4 72 58.5 )
28 46000 830 530 215 37.0 33 729 7
5.3 49700 1330 2870 40.5 413 33 65.5
8.0 106000 1360 1930 243 13.6 23 59.5
11.6 115000 3100 11700 45.9 741 50 443
27 26800 609 1190 199 10.7 10 774 - )
5.8 70700 1620 1250 17.0 283 43 60.0 )
10.2 109000 2460 10000 43.0 72.3 .24 49.9 - 1
9.32 79270 1682 2288 327 458 45 59.0
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“o Dy Muckg Mg Rg Mg Kg Mg Kg Mg, Kg Mg/Kg  Solids
L Station 600° Dry Dny Dry Wet Wet Dry
(I | -
t Cooper River
. CLee 207 27500 210 720 33.7 39.8 54 87.9 |
CLM3 T 163660 1040 602 322 431 34 37.4 ]
CLong 107 111100 1650 3470 26.6 321 5 57.4 7
RN (5 37300 a1y 1610 20.9 7.3 34 68.6 ]
e 15 - 43000 8.0 570 19.1 9.9 15 65.0 ‘ -
o 176 IRV 87> 660 337 327 26 57.6 ’ 3
Ttk 16k S5O0 840 390 27.0 10.4 .29 70.8 ’ - ]
J Ol ERIN 79600 1580 1270 58.9 44.7 a7 49.9
Cosil) Doy 49 43100 1070 360 32.7 42.6 36 72.9 - j
o : ) 15T0 T30 510 16.2 20./ 40 73.2 -
s Cizna t Te 400 1390 7760 19.8 115 30 420 ]
‘ SIES 1 34400 430 790 248 139 18 60.3 [}
< An ¢ aope Pe 18450 1029 1514 289 25.7 .29 61.9 b
K
int.acastai Waterway
BRInE 90 17600 1) 570 ND1 161 25 76.9 |
{ oot O £.0 85100 3110 1090 14.0 26.7 24 45.2 , ]
SERIME 130 RSN 2910 2500 521 9.1 A 59.7 ] )
{ t YN IR Lt Ty 1270 4.8 5.3 10 36.8 : N
N o AN B e 21 1960 12.0 18.0 —= 46.9 ]
1 . NRRUP g 1300 Ty 3220 18.7 52.0 .33 45.1
] Ca 1 B35 320 600 0.0 27.0 36 56.5
g I A Thibh! KGN 4330 153 17.3 .09 53.3
r‘ it AN KA 85505 213 2070 20.8 31,5 .22 52.5 »
; N -]
:‘ tando River “y Dr Mg/ Kg ’ - C
[- v B 6 31600 710 ago 19.7 12.6 0.29 63.5 " N
g WM R 0000 1300 1350 131 320 0.97 58.0 RS
: N s I 1040 1110 29.2 204 038 53.8 - ]
P. Wl ) 00 59 860 HERD 19 4 0.17 70.4 ®
F AN o 11600 £60 1n°0 16.9 2052 0.40 729 1
LOH " 46700 440 T 271 411 0.68 74.6
‘ ) 1 105000 214 340 350 470 0.3 43.
s : 00 i ERNE R ih8 30 704 .
: 4 tany RRTAE HEO H T 0.lq 58.5
8 - 1m0 T R .69 3173 ) 1
, i 200 N . 021 25.2 ®
8 , oo, 100 5o 011 67.4 . ]
' I 1 RO 4749 0.04 o8
. N : W AR o I 147 -d
O L ) 429 RERE! 024 344 X
9 G i 0T RN . 8 X
’ 4 N 0.3 n23
! : i " 3 051 33.3 * 1
4 i gk 270 SN G.° 6.3 1
» 3 sy e Y : 0., S 1
{ i N i 32 i AN 640 ]
3 g 1o ST N 4.2 i 49.9 1
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TARTE 3 (continued)

Volatile Solid COD TKN GREASE P8 LN HG “5 Total -

Station 600° Dry Dry Dry Wet Wet Dry Solids
% Dry Mg/Kg -
stono River % Dry MG/KG ORI
51096 77 60700 1530 980 15.4 139 14 63.0 o N
S 1088 7.4 28500 250 780 7. 3.4 12 765 -
S 104 A 17.8 75600 1480 410 24.6 10.5 40 578 L
S 104 B 9.3 8250 360 210 19.3 14.1 09 84.3 @
S 104 C 2.4 19900 540 300 23.6 T.7 A 779 e
S 104 LM 26.6 89400 1740 780 31.8 25.8 21 514 . L7
S 105 A 5.9 47100 300 240 14.3 955 19 618 SRR
S 1056 12.2 142000 3310 620 15.9 202 20 415 L
S 106 B 1.8 13000 570 65 42 i 23 75. B
S 106 C 6.0 66700 730 200 21.2 19.8 20 575 ®
S 107A 3.4 20600 940 110 ND! 19.7 2 67.3 ]
5108 A 4.6 38100 1240 260 23.4 13.1 20 58.0
S 107C 15.9 182000 2640 5170 19.6 220 S—_ 341
108 C 6.5 54200 9.0 2620 30.3 26.1 0.20 33.2 )
106 A 104.4 113700 3400 1120 17.8 35.8 b6 50.4 ]
109 A 4.4 31200 660 720 12.8 11.1 a4 h1.4 °
109 8 3.5 38000 720 480 20.7 12.2 25 hib .
109 L 15.9 166000 4500 870 116 20.1 24 383 7]
109 RM 14.6 115000 — 1500 223 33.4 96 345 I
110 A 2.8 26500 460 480 20.7 232 3 57.9 s :
111A 55 51400 1100 560 3.9 14.3 18 50.3
111 8 2.0 10300 565 320 12.9 4.7 43 75.2
mc 12 64800 1660 460 48 18.6 a7 50 - 2@
Average (Stono R)  8.16 63606 1372 837 16.3 17.5 27 592 o s
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TABLL 17

“tarding «vipw (catch per surfeve screl uf fishes and Invertebrates in three Cooper River, South Carolina, tidal streams in April, July,

anc Nevembier 1971, Numbers of ~rganisms sare suttended by welghts (pournds) in parentheses.
Sampling Stite
1
Urganisms ____Clouter No. 1 Clouter No. 2 Buahy Park Mean . .

April luly November Aprtl July November April July November April July November

Fishes

Leplsnatef{dae - gars

H S 1 2 Y
(5.6) (11.5) .1 (6.4) (<0.1)
Anitdae - Lowfine
Amta calva, bowfin . i <1 ' L
o omT {2.6) (0.9)
AnRul.''dae - trestrwater cels
Anguilla rnetrets, American eal 462 23 1 558 1,303 18 463 28 9 495 451 9
T T (16.3)  (2,0)  (0.3) (6.5) (108.0) (1.5) (16.5)  (2.5)  (1.0) 10.4) (37.3) (0.9)
l-peldase - herriugs
Aims aeativalis, blusba-k herring as 961 ie7 384
(0.4) 5.1 0.2) (1.9)
Alcwa medincrie, hickory shad L
(0.6) ) [ ]
Brevoortis tyranaus, Atlantic menhaden 3,398 15,562 9 22,466 21,421 5 2 7 8,621 12,330 5
(3.1)  (33.8) (<0.1} (5.1)  (71.6) (<0.1) (<0.1) (<0.1) (2.7) (35.1) (<0.1)
© sma . cpedtanum, gizzard shad 7 13 14 251 8 3 9 1 8 87 7
0.4) (:.3) (0.2 (1.1) (2.3) (0.2) (0.5) 0.7) (0.3) (0.5) .
et acma petenense, threadfin shad z 1 1
(<0.1) (<0.1) (<0.1)
Pigraulidae - auchovies
An. hos alt:nill! bay aachovy 435 107 10,508 1,305 36 4,083
(0.1) (0.3) (22.3) (0.3) 0.1) 1.6)
' L
Fa. . ‘dae - pilkes
fe. 1 lger, chalo plckarel 1 <1
(<0.1) (<0.1)
mrintdae mtnnowve end carps
(y it _arplo, carp 2 <1
(22.0) 7.3)
i frestrwater cattiahes
Atus, white catfish 379 521 1 209 b 459 884 1 196 497 154
(12.8) (26.7) (+0.1) (4.0) (6.9) (30.4) (5.0)  (0.3) (5.6) (12..) (10.2) [ [ ]
Beim!tae - nevtlefiahes .
Trrmgriara matiua, Atlantic oesdlefiah 9 2 1 1 1 1 o <1 R
(0.1) (0.9)  (-0.1) (0.6) (-0.1) (0.3) (<0.1) (0.1) T
Lyprinnacatdae kt'itfishes T
Padtilue teters litus, summichog 869 21,476 «, 580 3,964 806 85 3,805 2,100 9,748 269 .
(6.6) (30.0) (13.4) (1.7)  (0.9) (1.1 7.1 (7.0) (18.3) (0.3) : -
P Ui ilvebearera A
amicle atfinie, sosguitofish ? 1 J ®
(<0.1) (<0.1)
ATielintdae - ativerstlse
e ottacerviliua, titewater silverside 308 Wi 6 206 1,638 1,035 12 39 414 sS4l 696
(1.8) (0.1 (0.1, (1.8) 1.0y (8.9 (+0.1' (<3.1) (.3 (1.2 (G.&
Mot lia mertdlia, Atiantic stiverstlde 1 1,936 1 45
(«0.1) (1.8 (0.1} (0.6)
Tt L tar Plie'iaters and mesh. raen
S gt tLa . cern ploerfab t <
el (0.1 ' [ ]
- v’ lae R LN
. - a L S I . 1 <1
oL (0.1
- e nasees
- LRI tred as . N ) 1
‘ oL (0.4)
i ae - ‘lelrw
PN . en, Aa ntigy H 1t H b ) [ ]
! ¢ [T .1
- e ean g . “ 1
(SIS (I B}
s~ .. et et 1 R i
oo Ry [

- - . E . e el L Y e ta b A -l Lalm - ok PR P
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TABLE

17 (continued)

e — . 1
Saapling site " 1
. K
Organisms Clouter No. 1 Clouter Ko, 2 Bushy Park Mean . . - . X o
April  July November April July November April July November April  July November ‘:_' 4 . ]
Fishes e e S 4
‘ 1 2 < <1 RO
eponis macrochirus, bluegill (0.1 (<0.1) {_,‘,;.1) (<0.1) - . 1
: 1 1 < < .. 3
Lep wis wicrolophus, redear sunfish (<0.1) (<0.1) (<0.1) (((l!.l) .
£ 1 16 <l < .- .
ais punctatus, spotted sun(ish (<0.1) ©.1) (0. (<0.1)  (0.2)
coropt lmotd largemouth bass 1 1 23 3 6 421 1 2 148 5 b
RrorpTenat saimoilem, fargteow ©.1) . . ©8  a» 0 G ©» a4 ’ ° -
vomeat laris, whit ie 3 18 24 47 14 ]
towats saoule ¢ craep 0.1 (1.8) ©.7 .3 0.3 (0.5 (0.9 0.4) (0.4) (0.9
3 3 2 6 14 4 3 6 2 e
(0.2) (0.3) (1.0) (0.2) {0.5) (c.4) (0.1) {0.3) (0.5) R BN B
P~ast widas - bluefishes 1 1
t-matomus saltatrix, bluefish 3 . . )
(0.1) (<0.1)
o H - ks pomp.
‘r’:nsn:‘:ﬂagi:f cr:::lh j:::‘ [ 20 1 9 . .
T 0.1) 0.6) (<0.1) 0.2) ]
ierveldae -~ sojarras !
rucinostomus s, silver jenmy 3 41 8 17 !
T (<0.1) (0.1 (<0.1) (<0.1) {
$-laeidae - drume
Se::dielis chrysurs, silver perch 158 3 4,944 1,701 1
T 0.3 (0.1 a.4) 0.6)  (<0.3) . 1
yooecion nebulosus, epotted seatrout S 1 . ®
(0.3) (0.1)
.elistowus zanthurua, spot ? 2,783 2,826 29 1,341 3,058 76 12 1,375 1,987 .‘ .
Ao I — 0.3 (B.1) (0.1 (1.5) 9.9) (2.5) (0.4) (0.6) 6.0) a.0) o *
4..:1cp.gon vodulatus, Atlentic croaker 19,548 26 75,425 2,447 10 32,473 3 9 .. .
(29.3) (<0.1) (85.4) (1.8) (0.1) (38.8) (<0.1) (<0.1) JPIES B
w.a!-ldae - mullets O "9
w.gti cephalus, striped sullat 2,053 1,228 4 1,582 35 22 830 2 H 1,488 429 9 o i
(36.3) {9.8) (1.4} (36.8) (4.4) (6.2) 22.7) (2.2) 0.3 (31.9) (5.5) (2.0) -
1
wbtidae - gobles
fvotthodus lyricus, lyre goby 2 <l ! .
’ (<0.1) (<0.1) .
- timellus bastatus, sharptail goby 3 1,218 1 406 e
i (<0.1)  (0.6) (¢0.1)  (0.2) O
wbionellus ehufeldet, freshwater goby 1 17 1,212 2,121 889 2,035 1,282 1,386 1,403 404 . -
{<0.1) (0.1) ©.2) (6.7) (3.8) 2.7) .7) (2.5) (2.9) («0.1) N Lo
Cobtosoms bosci, naked gody 1,081 403 416 1 397 361 267 139 s
(2.4) (0.1) 0.2) (<0.1) (0.1) (0.8) (<0.1) (<0.1) oo D
%ot idae - lefreye flowmders
ttripus crossotus, fringed flounder 9 2 &
- (0.1 ©.1) (<0.1) » L
Paralichthye dentatus, summer flounder 1 1 1 1 . -
(0.1) (0.3) (0.1) 0.2) -
Ya:ailihthys lethostigms, southers 7 1 2,922 9 1,220 9 1,383 6 "
flounder (0.5)  (<0.1) (1.5) (6.2) 0.9) (0.) (1.0) 0.2) - E
»idae - goles A
*.e :#s maculatus, hogchoker 1 1 1 1 <l <l <1 L
(<0.1) («0.1) (<0.1) (<0.1) {<0.1) {<0.1) (<0.1)
Toral fishes
147 apecies) 26,7138 64,551 9,066 111,133 35,538 17,983 9,138 8,938 2,802 49,003 29,676 8,617
(99.9) (118.3) [GPR}] (167.0) (257.1) (74.9) (49.1) (37.17) (10.4) (102.0) {(137.7) (30.9)
P § ‘ae - g sasa shrimpe .
e eten pugic, grase shrisp 50,860 357,416  «,039 307,312 980,016 334,093 56,177 10,093 2 138,116 449,175 112,711
(26.7)  (241.7) (0.4) (122.0) (663.3) (104.8) (13,0 (2.0) (<0.1) (53.3) (304.3) (35.1)
#.:ae - peras 3 shrimps
*cow aetiter us, white shrimp 11,759 481 50,668 20,809 160
{13.%) 2.1 (61.5) (25.0) 0.7)
tae - ewimming crabs
1 iue tes saptiue, blue crab 1,635 15 1,218 2,761 8,151 809 1,638 425 2 2,011 2,864 678
(94.6) [ PR 1.1y 3.0 (32.4) (1.4) (36.4) 1.9y w.n «2.7) (11.8) a.y A .
© -al tovertebrates 52,495 169,195 5,738 110,073 1,038,835 334,907 $7,81% 10,518 4 140,127 72,848 113,547 ’ -]
are-ire, (119.3)  (262.4)  (3.8) (125.1) (757.2)  (106.2) 63.5)  (3.9)  (o.n (96.0) (341.2)  (36.8) °
;.‘ rgan. ean 79,231 13,741 10,802 421,706 1,074 377 352,885 66,9%) 19,456 2,806 189,131 %02,52) 122,164 .
4 oeLecies, (.19.2)  (WO.TH (10.9) (292.1) (1,014.1  (181. 1) (92.6) (41.6) (11.1) (201.3) (478.9) (67.7) ]
» e
'R 11a repancies In totale due to rounding of wean values. ‘
166 .
Lo
«
° ° ° ° . ) ° ° e o ° ° ° ° L
- - - - - 7 . : . R
D - - . LRSS ISP WU S - s . PPN . R P ) S S




TABLE 18

Species Cor sition of Fish Captured in Charleston Rarbor Dumping Area

I AL AT AL L ARG AL el

L
. T
N Family & Species No. of Specimens Length Range (mm) R
<]
Carcharhinidae LT
Mustelus canis 1 641 )
-
Rajidae
Raja eglanteria 1 4717 .
<
Engraulidae b
Archoa hepsetus 12 100-119
Synodontidae - 4
Synodus foetens 144 140-339 [ ) 1
Ogcocephalidae -:' . :‘
Ogcocephalus 1 59 TR
Gadidae D
Urophycis reqius 1 188 Lo -]
Syngnathidae E
Centropristis striata 12 71-182 ®
Diplectrum formosum 1 91 R
Carangidae
Caranx Crysos 1l 164
Decapterus macarellus 10 122-144
Decapterus punctatus 4 133-173
Lutjanidae -
Lutjanus analis 8 76-126 . ‘ y
e
Gerreidae .
Eucinostomus argenteus 1 90 K
Eucinostomus gula 1 78 5
"
Formadasyidae 4
Orthopristis chrysoptera 1 122 4
Sparidae - '.__
Stenotomus caprinus 18 75-120 . -
Layodon rhomboides 3 105-118 .
Scianidae X :
Bairdiella chrysura 1 140 - y
Leicstomus xanthurus 10 135-155 o
Trichiuridae (]
Trichiurus lepturus 1 216 - .4
Stromateidae [ ."
{ Peprilus triacanthus ’ 50 105-144 R
Triglidae L X
. Prionotus evolans 3 103-118 T
Prionotus scitulus 9 101-121 -
® -
-
t_ 4 146-199
o Sliharics 26 53-81
" cophthalmus aquosus 1 119 1
{ Balistidae -,
= Balistes capriscus 1 122 ‘"j
Monocanrthus hispidus 1 5¢ i
L ®
S _— T
"
. Total No. 328 .
H .
o o Y )
L s
L 167
b
o ] e @ e e e o o e . o ®
k . . s v PETSS s o - ~ o o -t o L ee e » Y
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TABLE 19
SPECILZS COMPOSITION OF BENTHIC AND FREE~SWIMMING INVERTEBRATES CAP-
TURED IN CHARLESTON HARBOR DUMPING AREA,

N rry-d-—vv-v—vf-vr'
. B AN e
. i . ot -

UNCOMMON COMMON ABUNDANT ; : o 4
e
o Portunidae XXX
k‘. ., <L
l Cancridae X DT
'~ Maiidae X R
t e
[ Paguridae XX
¥iphosura X
Squillidae XX
b ; j
}$ Lotiginidae XXX ) °
q ]
}© Holothuroidea X -
Echinoidea XX fffa
Asteroidea XX . ‘;?_
Ophiuroidea XX N ¥
Gastropoda XX ]
Pelecypoda X ; Y l
Chaetopoda X - o
Entoprocta XX »
Anthozoa XX - - 1
. 9f1
Amphineura X L
Cirripedia X o
. -
’ .- ‘ 3
. .
: .
, 168 .
. @ \ °
|
® - - . L L L L ] o o @ ] L ® ® ® ® ®

)
g
’
R
'
x . . . . . - A . R X
LEPIP IO Y P Y A nea s a e T o [P S
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S APPENDIX A

:
-
<

ECONOMIC DATA, EXTRACTED FROM U. S. ARMY CORPS OF ENGINEERS SURVEY

3 REPORT, CHARLESTON AND SHIPYARD RIVER, SOUTH CAROLINA. COMPLETE y
t DOCUMENT 1S AVAILABLE AT U. S. ARMY ENGINEER DISTRICT, CHARLESTON, 5
b; SOUTH CAROLINA ]
- RC
Type of Benefit Charleston Harbor Shipyard River " . A
Savings in Transportation .‘;',j: - h
Costs T ]
(1) Petroleum Products  $4,428,000 $716,000 ]
(2) Containerized Cargo 1,100,000 - . 1
(3) Dry Bulk Cargo |
a. Ore - 648,000 ]
b. 0il & Grains 369,000 - J
¢ 1
Reduction in Hazards to )
Navigation 33,000 - t.jlfi
TOTALS $5,930,000 $1,364,000 - 1
e
Estimated First Costs and Annual Charges '
Item Charleston Harbor Shipyard River f%:mf:;f
Federal First Costs $ 23,688,000 $1,979,000 ) L 1
Non-Federal First Costs 3,498,000 1,212,000 S
TOTAL FIRST COSTS $ 27,186,000 $3,191,000 Ll
Annual Charges = "é
......... 3 - o _
Federal $ 2,766,000 $ 508,000 . T
Non-Federal 329,000 436,000 ]
i TOTAL $ 3,095,000 $ 944,000
n, Excess Annual Benetits s 2,835,000 S 420,000
= Benet it-Cost Ratio 1.92 1.44
[ T Tt
r(“
1
® [ J
,I
\f-:
! |
® ® * ° o L e e ® L ) e L L ° o o
: - - .
S ’ N RS o P
t'. O SO SIS S TR L R TR e ST, TR S a




ARl OR O 2 L S M 00 1 5 e T S A Mt A AL S A i A IC ARMINA S A S M A AL O i AT R SO A el .

it

APPENDIX B -
LETTERS OF COMMENT ON o
DRAFT EIS . 1

P




Paliatiatt Rt it St Rk it il S el SR SRR L S e A A SO N T R A el Sl Gl e Sl AR AR EA A )

Table of Contents 'f:;;‘;?
Page No. PR
U. S. Department of Agriculture, Soil Conservation a " h
Service B-1 e
Department of Health, Education and Welfare B-1 ?;;l"l]
Federal Power Administration B-2 ::5 .%f
U. S. Department of Interior B-2 - .
U. S. Environmental Protection Agency B-4 f-?'}
U. S. Department of Commerce B-6 .j
U. S. Coast Guard B-7 ;
Advisory Council on Historic Preservation B-7 o ";
South Carolina Wildlife & Marine Resources Dept. B-8 i
South Carolina State Ports Authority B-8a
South Carolina Electric & Gas Company B-9 )
Honorable James R. Mann B-10 oo ey
Honorable Clyde M. Dangerfield B-10 _’;3
Honorable James B. Edwards B-11 ]
Honorable Harris P. Smith B-11 j
Honorable L. Mendel Rivers, Jr. B-12 J
Honorable John E. Bourne, Jr. B-12 o ﬂ;?"
Airco Alloys and Carbide B-13 "
Amerlux Steel Products Corporation B-13
Amobelge Shipping Corp. B-14
Associated Container Transportation (USA) B-15
Bagnal Lumber Company B-15
Bowman Transportation, Inc. B-16
Braswell Shipyards, Inc. B-16
Carolina Eastman Company B-17
Charleston Branch Pilots' Association B-18 o f?i
Charleston 0il Company B-19 »1.;;:
Coastal Forwarders B-21 ”:;T:
Coastal Steel Company B-21 ~w;;,~7
Commercial Bonded Warehouse, Inc. B-22 ~.--:3H
Cryovac B-22 ':ﬁ_ ]
. @ o ® 1
»
;. L o e L v et L . . " e - - L o ® )
] L . )
b R - 4
L el el B R S L A SISO e




Daniel Construction Company

Del Monte Terminal

E. I. DuPont De Nemours & Company
Exxon Company, USA

General Electric Company

Harley Corporation

Hoechst Fibers Incorporated

LBC&W Industrial

Leigh Textile Company

Lifetime Doors, Inc.

Lockwood Greene Engineers, Inc.

L R gt Shats et

The Maritime Association of the Port of Charleston

Jack McCarthy
Newton International Corporation

Overnight Transportation Company

Palmetto Shipping and Stevedoring Co., Inc.

Pilot Club of Charleston

Price Paper Corporation

Reeves Controllers Division
Saco-Lowell Corporation
Seaboard Coast Line Railroad Company
Seatrain Lines, Inc.

South Atlantic Terminals, Inc.
South Carolina National Bank
Southeastern Maritime Co.
Street Brothers

Tindall Concrete Products, Inc.
Utica Tool Company, Inc.

Wilbur Smith and Associates

White Stack Towing Corporation

-
TV eTyeyey

Page No.
B-23
B-23
B-24
B-24
B-25
B-26
B-27
B-28
B-28
B-29
B-29
B-30
B-31
B-31
B-32
B-32
B-33
B-34
B-34
B-35
B-35
B-36
B-36
B-37
B-38 .,
B-39
B-40
B-40
B-41
B-42

Y T Ty el




[ Sulh It sl ol

-

T

4

[ Sl B S s

CaNC SN a0 ai i ol Sl aies el i S N SR SPS i P

R

At

1951330 1PIudwuo1TALl TeuOTITay
cw:o&mumw *q saue[fy

~

/

Chn .,db)\MW\\W..

LIRS T

1l

‘sanok K1s1aduilsg

‘quamazedag sTY3 JO SuIIDUOD Yyl o031 3dadsax

Y314 JUSWUOITAUD Ueuny 2yl uodn 3oedwy ioutw B Auo

aaey 1114 uotride pasodoad sTya 3eys uoiurdo ino ST 1T

‘33eap aul ul paurkluod eIEp 9Yl uocdn paseg

- juswales3s

3oedmy Te3jusmUOITAUY JJeap 30a(qns sy3 pamaIadl aARY BN

7L-6-9% 3

v AR DN Y

BUTTOIR) Y3Inog

‘uo3satary)
30afoag

Butuadaag i0qieH UO3ISITIABRYD

co%6T

PUTTOIB) YINog

:30afqng

HES S -

‘uoisaiaeyn

616 x0d 9ITIJ0 3504
1012381 223utquy Amay "§ ‘0
1201330 fBuipuruuo)

761 '8 I2qUAAON

IR |

(AL A

Y

PR G YA G

3S1UOLIRALBSUO) 303§
Aony *3

/ V..VQ.
*sanof A|auadulg
“JUBWSIRIS SLYF MILABJ 03 A3Lunjuoddo 3yl aieLdaudde oM
‘49440 03 SIUBOD OU IARY
aM pue 303(04q BuiuU3d3dQ 40GUPH UCIS3|JBYD 3YJ 40y Fuawa3ILIS 3deduy
|P3UBUUOLLAUD J4RJP Y] PAMILABL dAeY J4PIS Aw 4O Suaquaw 3)e(adouddy
TUOS[IM |3UD|0] 4P3Q
20p6¢  BULLDJED YINOS ‘U0ISI[JRY)
6i6 x08 'Q "4
s43dutbul 4o sdao)
439u1bul 30143510

TP tuos|iM t Adaey |3u0|0)

pibl ‘12 4390320

10262 PULI0JR) LINOS ‘PLQUN|O) '13U3S Jajung [(f

IDIANIS NOILYANISNOD 1108
FUNLINDWOV 40 LNIWLNVLIQ S3LVLS TILINN




R

S ——
L)

= T T~

W Sl Sl A

A Bde SAa diie St hae Skin N B “Tlie " Rali i Sh G, St

w s

W
.‘W

—

Py STy b ‘ol

Jovdw) 309{0ud JO IUOZ Iy} ULYILM SPIUP UR 3uY} 3] JuauLIeS
[eups Y3 UL PAPN{OUL SIUBMWOD SLY pue s3i3Jadoad [ean3|nd uo uoLy
-PWMOJU) 404 PBI(NSUOD 3G P(NOYS UBDLJ40 UOLIRALISAUG JLJ0ISLH 93e3§
W] -weys uodn s3oecwt 32afoud IZiwlulw Pue WAY3 3AU3S3Ud 0} uayel
3G PLNOYS 34€D [RLD3dS ‘3| QPMIUBAUOU LR SIIUNOSIJ [RANI(NI ISNRIIgG

+a23s1b6ay |euoliey ayz ul paisi| Apeadje

S0y} SP {[3M SP ‘udlIPULWOU JO $53204d 3Y) Ul 4O UOLIPULWOU 404
91916119 G Aew yoym 3dedul 302(04d O PBJR BYJ UL SBIUNOS34 YINS
A313udpy 03 Aduabe Buisuad(( 40 GuL3INLISUGD YT 30 A3¢L{1gLsuadsau
Y3 SI I{  "$3IAAN0SALA {(ean3ddiydae *|eribo(oaydse *D1403S1Y)
LedN3{ND uMouy SISL| Sade|d JLJ0ISIH 30 J33SL6ay (euotieN 3yl

*(pL61 G2 A4enuep ‘(08 uoL3DAS 4a3SLDHaY [eJIpaj) ,Satjsadody
LRAN3{NY PUR DL403SLH 40 UOLYIRI044 AYT 40 SUNPATOLY, S,UOLIERA
-4dSd4q DLJOISIH UO {1OUN0) AUOSLAPY 9yl 0 SIUBWAALNDIL Y] YIim

A dwo> 03 uaxel uaaq aAey sdajs |eLIjul eyl ajou 03 pasea|d aJe ap

[CXENER)

1UOLJRJAPLSUDD UNOA 404 SJUBUAOD BuimO| 03 8Yy3 43440 oM
*S32UN0S3J B4L[P[LM

PuU® YSj4 pue ‘{eaauiw ‘(eany|nd ‘AbojoupAy *Aboyoab ‘uoize
-34234 4000700 ‘SE34R ued [RUGLIRU UC $333339 SIL 403 Id3(0uy
buiuadaaq 4oquey U0IS3|4ey) pasodoad 3y3 40j IU3WAIRIS |ejudw
~UOJALAUS 34R4D DY PIM3LABL DARY am ‘ADL|04 wedbouyd <Auejaudag
JUeISISSY 3yl 03 43II3| ‘p/6| ‘Yz 42quwaldas unok 03 3suodsad uf
tALS aelqg

20462 BU}[04R) HINOS ‘UOISI|4RY)

616 x0g 221440 3IS0d

s433uibuy 30 sduo) Auay "s°n
Jaautbuy IdLa3sig

RIUTITS

vL6L 8 43quanoN 022L/vL-43

e PO IRy | CINTISYRDI @y | wouksy mweymos
A¥VLIYDIS FHL 40 D440

10123u] 3Yy3 jo Jusunteda( saielg partun

‘e ‘elve(dy
©18ug " ayQ

3

P
e

232uyBuy [wuoiBay
auanqysid 1 'D

gt A D

‘sanof LIni13 A1~y

“uetianlisucd FUIINP poaldaload ag pynoys asayy

‘AITUTOoTA Ayl utr BUTISIXI SATITITOR} sed [eanivu 10 Sa13

=1171923 uolssTwsuell 1amcd (17133210 Aue ade o304yl JI ‘'Iaaa

-A0H -8313RKIOBI YINE UO 133334 .ued1j1uBls ou oney pinom
up1d pasodoad Yl eyl £21eDTPUT 110dAI Ayl JO MATAdL ¥

“8a13711¥9€3 Autri~edid sed jean.su uo pue ‘siudmdoiaasp
57x3%a120apAYy Tejiuslod Buipniduj ‘savITyioe] 1amed >Sra3dafe
AINq U0 sIUsWdOTAAIP HONS JO 133330 o1qissod oyl ST §AdINOSAI
1031em pue pue] Furidajje sivowdoTascp Yiym tiodued (ediduriad
ang  *A317eNY 1PIVIWUOITAUZ U0 TIdUNOY AYJ JO SaULTAPIND
‘€461 1 38nBny Iyl pue 961 JO 12y A2110d JBIUNWUOITAuY
{2UCTIIRN Y3 YIIM ADURPIOII¥ U] SPRW Ale SIUINDEMOD INO

*313af{01d Buruadang x0qieH UOISITIRYD 10 /]
1quaidag palep jUawnlels JowdWI [eIVMIUCITAUS IJEAP Yl uO
SIUMERIOD Puw AATAAI INO0 BUTISanbo3 “JeDOINYS 2113 Inck ‘eyp]
‘97 10qmA3doS palep 1931347 IN0A 01 asucdsal Ul S1 S1Y]

131§ aeaq

NQQ\.?N vU .m ._-Qdm.ughm;_u
6le X098 "0 4

Away Ayl 1o uamiiedeq
saaaurduy 3o ~daen
aeoutduy 3d1a181(

tI6T ‘T ArqeIng
HOE Of BIHI02D ‘eluplly
RUIPTINK 203 IUIRAG (¢
D440 TYNOIDSM
NOISSINWOD ¥IMOd TVH303 3




Cd

L Sl A

s

< -

[
’
I
»
'
y
b

\ A Wt s T yana L B Lona B —— v
\ Sl ‘ . . ‘ W
e e .. e e ®

. ..-. K ] , o E
_ R e ' R

] )
. ' A

la. . " - .- L - P

'pandasaad pue pabeales 3q Aew [BLud}P. {RANIDESLIILE JBYY CS

HULDPALP BULANp Pa[@IASL S{ XIIIMALYS ILA03SLY 40 IUIPLAI JUBAZ 34 ul
15160(03Yd4y 33835 Y 30 31430 3y A3110u 03 3pew 3G PLNOYS sjudwabueuse
tLed13oeadut A3A4ns uajemudpun 333{oudaud e Iyew prnom Stuqap uuapow ybnoyy |y
*AILUEDLA SLyYT ul Nuns adam sdiys Auew puP ‘SueM [LAL) pue A4BUOLIN(OAIY

3yy buldnp S[3SSAA |RARU AQ PBZL{LIN A[IALSUIIXD 34BM UIALY 43d00) Byl

30 YINOW Y3 PUBR 4OQ4RH UOISI|4BY) "P3GUNISLP 3AQ [|iM SB3LS 3daumdlys
2140381y Jey3 3|qLssod S| L *Sawpy uU4apow uy pajtsodap udaq sey bulbpaup

£Q paAou®4 3Q 03 |PL4IIPW 3Y} 3O ISOW eyl 3dey 3yl 231dsd]  uMOUy due

ea4® 323{04d 3yl ul SIDANOSIA YdINS [|e Jey) pajueddb uoy axez jouued Aduabe
UO{IINUISUOD BYL SIDJNOSAL [RUNI|ND UMOUN ALUO S3SL[ J433SLB3Y |euoiLleN ay)

o'y

"SPUB|YSJBW JO SILWL{ Y3 PUB *SIA(Ul {BPLY “SAutly
-340YS 03 173d534 Y3LM SayLp pasodoud 40 BuULISLX3 4O UOLIRIO| BY} MOYS
03 |1P33p JUALDL44NS ul p33e3uL[3p 3Q PINOYS Seaie (esodsig - (Ydul |
lenba Sayiw /"2 3In0Qe) 000‘SLL:L A{uo 40 3[eds e Jp Buiag ‘Sytwi( eaue
Lesodsip 03 paebad yiim pazi(eaauab A(ybiy Sy dew Jey| “yYSJBW I|QRUIPLS
-ugd IPN{duL p 34nbij UO pajeauL{Ip Seaue (esodsip Ayl eyl 3sabbns (g
aunbyy “-H°9) papiAoad mou sdew se ‘uorjejuawndop dew Aq pajuoddns ag 03
$p33u JUBURIPYS SLYl IBY} |93 9M , SPIUR 3U0ySH0 poAosdde ul JO $IILS
pue|dn u0 ;0 pasodsip aQ PNOM S|eLudIew Pabpaup aduts 3daloud pasodoud
3yl AG Paidasye 3q pLNOM Y (YM O BUOU *S3YSuew I[PS 3ALIINPOAD ;0 S3udP
40 SPUPSNOY] SULPIUOD AJBN}SI JOQUBH UOISALJBY) Y[, IPYl PaILIS SL 3]

“PALJLAR]Y 3Q SBLIURDRLISLp Jusuedde asayl 35966ns aM T suoiLIPuado
|esodsip Ju@dad Buiunp uaaq sey Apeau|e 40 *pakouisap ag A[GeILAAUL [|IM
34045 ayl HuLuapuog ysaew eyl 535366ns ‘puokag ao ‘abps s,a83eM 3yy O3
puaIXd § JunbLy uo umoys SEaJe {t0dS JUBSAUd |[¥ JRYY 23IP§ OYL  yYS4
burALAauns Ag pabuid SL ease | 104S Ayl JO 433Bwidad ayl P ‘pue|ysue
UC PAILSOEIP £ uedD B4aM SLL0US FUT 1EYL DPUB DPANLP S1 Paie {RSOdSp
43U AYT TEYF SMOYS OS[P Gf 84nbLq  3x93 Ayl Ut pauOLIuS u3dy
L Sey Jou 'L 9unbily U0 PAaeILPULl USBY J0U SPY PUBR[YSJRU JG Lu(ISwdap
Yyong Loty odep [10dS A9 PIAOAISAP UIAY APRIU(P SPU USdP.U ddidiy

Yl SSALUN ySJew B ISTW PUP [9AI] PIS 4RIU St ‘O pur p SAurbi, 4
unSLIROWOd B AG umcys S ‘331S pup[S] |9LueQ Ayl ;0 493

P odLlud du!

ad

TJUBWUOJLAUT 9yT uh LWOLIIY PIsS0d0Ld Byl o 33edw] A[qPd0ds Aul ('p

s3oedul 30aload JU 3uCZ duy lydie
22,4 UOYISALABY) BYY UL SBIANOSAS [RANG{ND |1 S0 uOLEI0| @4} 1Iiaap
ALa€3|2 01 (P37 1UaLIL44NS 40 SHPW ULRIUODD JUALATILIS AuT 15a6L6rS ap

" " P— Y g , 4<<.<.
® ® ® ® o
- . - - L al
TUTH PUE (UG ML uGEY A u pessriiag

38Q PLNOYS $BIAN0SHA ISOYF UC IDBL0A0 B4F ;U 30PTul oyl “Swlid”obaa

[BL3UI0d SP S|BABULL AAVIY JC UOLIBUIPLALOD 309404 &) Popufird o
PLNOYS €°£0°2 UO1339S “©ade 333(04d 3YJ Ui S[kuquie AAE3Y O @2ud%Hn
31115500 Ul 3IBDIPUL J0M SS0P JUSWIIEIS Syl ‘udAIMCH T YIBAE A T4

pUP SW|Pd 40 9|S] AQUPAU UO PUP PUB|S] Sk, ud S|Buvll. FARPIU ,ou
3oudsaud ay3 33ediput A3aung |e2160(08y "¢y 9y} AG SuC1iEf1383AU]

LTUUEEBL UL A{e4LIUB PISPID puP (Zp| 9duLS Juediziubys

-ui ud3q sey eaue ayy ui Cututw -, (Ing) ,*e3eys Ayl ul 3jeydsoyd

$0 B340 IALIONPOAd ISOW Y ALJBWA0; SPM'°TBIUR UDISI|JBYD Y],

¢3PY3 SIIPILPUL JUBWEILIS Ayl ~AJuUNOl By ul ISRG JudII4 Ayl ul
padnpoud U93Q SBY ‘PIUP Y} UL 3D4N0SIL JUBPUNGR UP ‘puls  “AIuno)
UOYSA[4BYY UL S4BIL JUIIIL UL PIPUOIIL UIIQ SBY uOLIDINPOLd {Pudulw OK

Harihr
:33al044 98Ul IPOYIIM DULIFIS (PJuUBWUCALALT (77

*PIIcALVS UIBQ J0uU SPY BIJR |PSUASLD @

3Py3 *'b'd *p33ILwo uaaq sey uolLIdL4ISTED B YINS AYym 93PS JO pue(S]
{a1ueg w0 A3L(e20)] a|qeqoad 3yl 4O uoL3dLudsep [edauab e apiacad
434318 PLNOYS Ju3wdPYs IDeduil {PIUDBWLOLLAUS 3Y| PaIII|IS uI
10u IABY SBIIP | BS0dSLp 353yl Ieyd Buipueisaapun uno si 3] cuedoad
puets] (aiueg uo A1qeqoud *papadu 3q pNOM Seadr |BSOASIp Panip

MU 3O $9400 (‘| Aajewixosdde jey} S33edLput udeabeaed 3se| Syj

p0T

TPBLLAELD 3Q 3t 35360NnS puR Lulpea|Siw st 3besn ' uINS A1 am
THUL 4ajem DIy uedw 9y} MO|BQ B.4P JPY] SPIUP W04, JADGE 8uF Py
SPIUE A3PLIUILISIP 03 SUPswW B SP ALUC Pash uaaq sApy 03 S.ksade
LPUBLAN | wdd) Byl  CUOLIPUR[EXD J43YIANG INOUI LM AJudnboudy DBIST
Lpuepdn, wadl Byl JusmIeIS 8yl Inoufniay) | aae. adlemyf iy eyl
FA0GP [esudsIp, se zz aberd uu paulAER S (es0dS P RIRLAN | Liud Ay

TEo@UNDLy UD UOLIPZLAOGINERER poPUddlG el pur
PAPUASIOTIGUL 3R LJUIAGS LT O BTFL 98 LU R bt

TPOURALPS 9Q PN G Tl ag g A Gt e
23 1aluns Qur YoLgmM CUIIBMIAY U0 Gt egr
CS00AN0%Aa [FAn3 N Jur ol Tiused b tPal,
G NS PIRDYS a0 IR PG @l 30 ST sag
UEGOBS 3EGT e 01 F0Gell (o il
AUG SE 3L ueuY CPATETIRAS APty s
, - i "b " i 4 aala"a A e 4 4 a A oo as aaa'a a’a a’a. .




1 . { ® @ @ ® o ®
o) w | |
L o { . \ Yol

L. _. . a N - a - -l o - - - -
b,

g

—.

I.

Y e ®
w.

4-

Ty

K4

L Sl
¥

~r

LM A e S U S i

1 N
NI
u
'- . R N .
s
r. T 4 .o
FERTE .
r. B ~ B 0 .
] R w.
L
) wa A g erdac + el
. B oy
g - o
- v
Lo i IR
S0L0f VIDHOTID WiINVIIY *
AN LS IFULIHOVM 1IN o
ALNOID 3N R
i \iu
AIJNIODVY NOIEDTLIOME IVANIWNOMIANI SILIVIS QILINMN B . v
3 .
W
o
\.
.
b
2 () »Qr- o g 'Y\ . ‘.P P e

Py




MY
Y
. S L
o ® —
= d °
-
v . N
1 ® - '
PO S S SR N
_.:.,:5“ ¥
4
n
X [FSTEERUAIN
4 smouy S0 asvard cAex Afuv ut 2 JIRISTSST
b . $oy3iny jo 24 e o 1l ...T—c—_«w>x st 3 oM PURGTERS A5 1 ﬂv_&::
- [EIUESECLRAR (eutj Uy Jo gotduy oaly dutatarad ‘.,n_,?.uuac pluom oM
-
spaatnbos 29 (Him durdpaap pue aaueuAUIRLL PO iqUOY HIUTS
k. patytae]> 29 pinoys Aresodiuay, prom a3 pue® patyruapt q pnoys
| vvavu&x~ nur.m«:ZoQ jo sadAy ouyy ‘90’¥ r_aﬁ..ﬁx.:.a ut ‘uatpppe Ul
B
. BB EEILAL podpalp 1o JRel103s puTi v:...,;..::;a
' 10 aBe103s 4 1erodiuiay uoiejsodsuvald woay anaao® jou fiitm asnp
- 3O guoTINqQIIRO? 1Pyl DIUTINSSTE asatd juauINlels 1redwt |equanuodiaun
r.. peu:} a4l Jey3 puoniwional S Ciaqodd sS4 O asne At «A3npenb any
- juatqiue 104 avuqv:m:.m Aseurtad puoni®U FUTpAAIXD .»:.:.._u G330 :,:;_QC.E
A aje(n ytyaed ® s€Y oysatiey) 1o jzn:_:.i gy IRyl poioY s1 3t ‘AlTRULd
-«
S1OW U

! yiam T‘:Cﬂn_:::;. GroAppIa™ uaym 0s oy
' apaai0) VP ys
‘qos Ul asp.al Ut
’ saand Siuptaant yany jo
oyl e Aurpad Aur YL s
ot PLGANd proav [ yst vl moys

Lwia feraojed podpaIp

vHrpul faony R4}

Woxd sy PAd yorr st

,.-q . (esodsip puy Apoap YL AW qiunge)
“.A yotauadens.od XA T 3 ;&«Qu..:.;_ goresth e Ul corusuRTLO
- . yujweay 10 pLOASY BY R ARt (eR R 1AL [ounvio IR L ATRY JsonTAns SN M
S
Sate
< i Pt srgepndodas nsovead sy o Apowoy <1 qoqary
- Ve crnpgtuedin ERLAA TS SRS [FEER LY
g . » Aucpunoddns ol AW i :,1_
ﬁ.. . . [rsotdety
v s dvasvd
y P .
4 . i
8
y .
£
y
.
y
ﬁi
w.,
r
r

| U S

JouLE Y Loyl .n.:.u::.:‘:_«

1) ydnoyi® cyeyy S[Pad g LTe0"
a3 eyl popeoipir ST

sanw ) pPAITULL aq

satpnls SARS FrLTs
suonesodo (esodsip
Jair M oy ol PRIGFLE S

g3y
g ydviavd vd apym

s s yreodsip

Sappssod B ERRILN

sy oydradvavd

grasn S SRS

Y EIEGREP v e pndnd

.m:_:«j:&:: RITEURIER IR G

prafoad Ul 3o 3rapie Ul
Fo3EdG MY PR oSy

ons o
pue garouedar 2sip SUIP

1y e

suOTNPRIRO?

o 1oidep 40t c1ajem pur

L S § A-Aﬂfﬁ— a4
Wi suotsn{oOUey SV dAH

ZLel e
t.S:Z:& 27 SIUAITpOS
ndad duidmp UPa20 mau oyl 1o

pinoys wu 7 1adeud

pres 11118 a1 (AR TR
jaaomoy SUOBE

aenpraq Asussa el

st sy} pautpne ejep U3 ajen|RANSd
cpoge Yy Ul €IN[FA spandoad puv PEIERECRATI Loty npad UVInEd
al CAemoBuuIRdp Y yons C ragpv o A

yim vapts My g duipye
o s jesodsip v oy

se apnpoutl pnoys swy)p S5°NS
puerdn 2yl Jo yondirgap ¥ ot

RS

3 ueyl 2043 cpalr Jogl
anotaea oyl w0 poa il
mpoul prnous 0y sodeyn ;

Su013PIAT A ERRPPRRS (3] FRITI IS

puv €3S T:j;: 1 uo votyeiaBa 10

aald T?G:T ﬂ.i,.ﬁ soadeyn 1

JO I .;:_mmca ayy 1o

unyydia > ayapdutos nu v

Lemofod S [ERES A

noey3d teom

Latra3rig Ul v cxodryg o IR

op ¢ Aprar jopid T.ﬁnt;:pl

corqre ol ST PETLEERE LIRS

PURIESLETER R ALY Grolvy o} MG

uoetd

JepTT Ut P
apqridanawun gv oonpoad 03 ¥
Cauny canepd and P U L A A L

ard U E23vas

pAvp oy AN 1A
REUETTLER A ade cpoanplod el

BRI S
1redul asaanp®
LHOPUO Y PuT

T;n:a.r.:. o v _.ﬁ:;.ti:

ToaiR eg pn

Gyoyorns

ISR i sadeyn o3 v
IEERL IR AR
1 _;..:::z st peds 10410

prpuod Mot Il
S
poe e
vy

yous 11 .5

pne Ly T.:;:,.Ct RITRRASY ﬁf«p.é Li.

PERE1 I ‘R sret b
BMEE FEAHSAD (oo Lovaaalna oy
prutg TR AL SR [EAR % INEN Vargyr vt B
e eas Ut
" G et SR
FR LR ST [T o Vo
o) RIS R ey
. .
i -1

TPV P




-

SIIPIIY (BPIUALUORTAUY 20]
AZRININAE JUPISISsY Andag

I0LRD W pAAup Ly

» g d
oy 4 }

4

ATIIULG
TaAWAIe IS (ruly oy jo Adod e

HEITS ERED
M oA 03

ajetsodde proos

3q 1118 2doy Aam Yotys ‘s jusuniod

ADURISISSE JO
252y3 splanad o3 sr7unixeddo ue sn FuTars 0] NOs yuey]

spesodep S31

401 PIpA3Y BAIR A4l puR (BTI2IRW POUPILD o a3Tiuendh ays uo

BufEpaap pazinbas 2yl jo 3ordwr Oyl g prros ieym pue ‘3oafoad

TOQIPH UOIHITIRYD YT 20T 01101 1119UIG-180D d1Yrinar) ®
I[NSAI pInos sYidap Inym

Y3 3t Cordamxa 10

sanuAarbosucy ayy

ug
20

70

CPATINALPAT JaU 030N 2IALY 12

“1aaty 32doos oyl AuTiisarpad qou

pue A7 rgissod Ay 1apIsuon 0L popurdxe ag

UDTIIAE STYT IRYD PUAMODAT a% ‘700 [0d ] HQINIPATPIY IOATY
aadorny oy AnoyITm

yidap 298831 ¢ In 0lied (104 AIEITES B
BRI IS RS N &

dawd pinos 3asfoad pasodord oyl anurg 7L

L 2w

ST 0df RATISINT 0

CPYIIA[AG UK

sPy s31n
Y UNTIdas

poass appeag
ST IBYT ISHRERS ay poIopaxd o Uro GutEposap
ADURUQIUTRW JO S1ORAWT DYT AL0FAG USATH Sg Jsnw 3T

—1»{:: Dyl aa v

rvods i p

puelde a30B-6% a1 10 UOIIdIIaSHp pub watiesny WL HG AFR,

AUTHApHI( HoupuI UL

JusvuoI rau’y

(34§}
AYY U0 uo 30V pasodold Sgy jO 10BGGT I{GRAOX] L g e

.
]

POATILINA DY Son[EA
ISAYL ISAANNE oM TADUNO OUO URYT SSA] Aq pIhom Uy
ASIYI JO IYATAM IURIAAR IYY CONAT AI0M U IPATSIAIVY Ddom

FUTIIAY OOO 60 Y Jo spunod 00995 Jo [eJOI BT, 1Ryl
AUTIRd[PUT TUIWAIBIS IYY J1 [ K[ [ 7 GaeaRwand T Adeq

(¢)

———

. oo .
.o - . .- -
“FR®
B .
SATAAYS L [PIOTodRLy T
RS SHNCER R LA KA RS2 TS S
3037027 741 JnoyaTy Fuii3ag [PIUAWUOITAG ! 7,
TSBOIE DSoUL JO WO YRIN] Ay AlIDads Hur -
JUAWAILIS Ayl Ccduruadedp dogawey L 310 *
yoeo poiraduard [EIICIBVW (POYS leUeT Iy v :
£11BN0UER P3PISU “IL43B £4 AYI Lo [EsoLsy
167 pAITnbad so3ce gIT'T AU Je unue RIS
YI1m 2EIT J0ou St udvastav: SIYL Ty huPISRIRA T
ue (4
JUAWS SR PUT SSEIIINRLY TR IR : HEEINT R PR T
Vo135 1d00 o i7alnia
Hloa foa [ B ¥
S juoaUIlan m H:.“ O T 3 et e <
cau Ty oo
TUNTIIPdN] AU A poAToLT Baag N
TooANYN) g poium PRL SR SATY A
parsdiygs pur TogIv ey TRy -
WAIRATIRYD,, A0 MLuaeas Atelwg -
)
ey ey B
SOAGC TAT{OF 8 s S
Py :
Amay s 00 Jueaiapdos e »
331311 UOIS3TALLA

ER AT S
R SLIRM S AL ¥4

T2, CUOSTIM W Caary

SoRLTNT A X

¢ At SEAS
ABojouyds ) pue UG Jo} AJR1D43G JURISISSY GY ]

IIYIWWOI 40 LN3WIYYAI0 SIAVLS QILIND

PRSP e st

L S ee



AT IPYT Sieoens [IOUROS Ca0sg
frestroreayaar Cpeaniins ffeaticas

(AR R EH

EDRIHER IR

UYL LGy

NIV St

v

3V OS3AVIS 04,
INIW LA

WG

i

v [ vovow
e
.
-.
..
- o




TIGERIRIAS TP 1R11Qey JO 8dA) UG UCEITEIONUL OU ST 218yl ING ‘PUTIS]
THIUNQ U0 ST I} IMEST ATUO UED A "I1TE MY JO 3INTEU DBIIITIE BY: O} S¢
PI1I1o3ds #Q weiv 3yl PuUT PIQTIINIP 3Q WIIT SIy) ur trsadsyp Jo 1owdey ey

193 1520008 8 - 138(0xd Suyusdasp a1 10 pepssu oq PINOM T2IT TSSOSTR
g puwpdn payyp Jo 8310% O11°] Aferwayxosdde 3wyl privis 6§ 1} ‘¢ HWed wo (2}

‘eas
' 1V paiemp 2138 S1UAETIDPAS DIROI } INII0 PINOM sUOISENIIdda1r Te3150[0%q
319G} 1GIPTIVOD ATIALIRTD2 [as) By CTESOdS [P SI0YFIJO UTYL IBIEE ET [IIM

ST AIQEIISIP SI0M ¥} 3Q PINGR Ave:® DOXIR PIIIF[S U [vsods D pueldn
‘uoturdo 1IN0 ¥l - sadueIsEANIITS [TF J3PUN BAlIvwIdTTY FTATI[E0p 150G Iyl
10U S} Y36 1V SIPIIIIeE Ju tvsodstp AQL EIATIEWAIITE [vsadsrp Huyussn
-uo> g 30y UO UOCTIWIREBOISZ YL UlFs 2a1be Aytiessansu jou op M (1)

. ISmOfL0F Sw Sae ABYL 11ZWIp [RQY] Y)Y d) UOPSTASY DITCIBONE JO MIiiem v
. ¥ UO PIIUIEEDD SQ DIDOYS YDIIYA S [PIIP IRISAIR HPUNOZ Am ‘mdTtAdI no uU]
‘paziivemns (128 S} Niom pévodoxd syl ;o 1>wdw} 2[qeqoezd Myl puw uotidiidsep
1>8foxd sieandIv uv sjossdid GIg agy ‘yrieueb ul °"SIE I UL parSOLgex
Ala1enbepe I¥ SUOSI'PUIEESOSL pPUT $3[088I Ino Pue $1IaujlUl jJo sdxa) ey
0} IJVIIU03 IPUn APUIE SANTEA JUTIPNIEs ue paldnpuol jusmizedag syl

‘ “S1E oY1 SuUIIEATEAs UT IIPJEUOD O} 1010¥] 1ofem v w1 ‘sprwd
QN VOIS LE ‘PSS $I41 Ul (esudstp sprrrsiew polpasp o weIQosd Ayl
‘parzrisaf »q Awm 122{oiad s1q1 ybnoyigy A1to ixod IArIjIaiend e 203
31eabip? jou st ITIP [IWWWYD 100J-Gp Jusserd agl ITYI A4V2TPU; A[IVITD
SPUSI1 WIIPOM ‘UOFITITIGIRIU0D Jo uotidopw el Jita Avpo} juaieassd os
ax% YOIYm $13663A 3 erp-doap 2 ivpowmndI>Y O} siauaeyYd diys Ourisixe pue
20GIVH uOIsetIty) JO @uﬁ&l&z..&l« O PAgNI0s s AAOQT Y)Y 'mouy nok sy

Ul iym i swa]
Iaayd preAdiyc pue soqiey uoisSTIVD
‘3aeforg Buruaisag 10qleH vLISITITY)
- JusEmniT,5 10PdM] [YiudWUGITAUZ 1jwxg ey
TuZ6T SUTTOI2S Yinos ‘ergunic)
1232318 UOIITRUAYG 02!

ssnogbuTIvaT) 3ivis
CA7 TUBIIUM D 1eBly N

. Y61 ‘i 19QWRAON

s

s ek AT e » T o
B R S R : ’ ’ K

HIBULLIGAS] SINSIRS RO 5 SYPIA OLOKOT UINOC

R B e R A e R B e R R ATARIL TR IR LIPS SR TR S e arthite vmres J
o R ° ° [ o .
. . ‘ . )
' ’ [
. ‘ . ot R 4
. L . . .. « .
e . e : - Y e ®
.
v
A
) » L4
-9
A
» L
o
T
| ’ -
i *
| »
| " L
L
4
o 4
M -9
C S
, -
! 4
® ce 4
4
St
4
C 4
L ] :
A
R ®
@
‘Y
aosuetdwo) . .
pue #21ADY JO a01JJO ‘J030rdIIQ N
jowanIY "G uyop
D R o —p Ay .
S / \\ 2 A - N ._ )
’ /
¢sanok Apaiadulsg ! b
1
*HL6E-H$T-20T I® J3eIS [15uUNo) AIOSTAPY 9yl Jo urvayso) usydaiy 1draued ° K
nsenjd ‘adueasisse Teuoll1ppe Aue a11nbaa 0 suatisonb Lue aaey nof prnoys ’
*11z67 ®UITOlE) Yinog ‘eiqunio)d ‘I9aI13§ AIPUDL nf 4T *Iumsraedaq
SAATYDIY Ca030011q ‘oo sataey)y "I ST BPUTTOIE) INCC 303 Aa311I¢ _
UOTIeATNSDI] DTIOISTH NIl YL *IuUNwWoaIeIS Aq‘uﬁﬂg_ﬁh..—sr:u. Y3 Ul papniosul ' .
A $921n08a3 AsaY3 uodn FUINLIIAPUN YT JO £IIAJIA M3 SUTUIADUOD , . .
STUBUIIOD STy Jo Adod ® 1wyl pue IAOIJIO UOTIBAINSDIY DIICISTH »ITIG .
.
sietadoadde oyl Yitm IDEIUOD JO IIUIPTAA UTPIUCD JUAUDINIS [PIUATIOITAUA b4
® [
| L
4
.
B
4
L
) 1
]
4
3
e e ek A eiondecdotiondh o |




A Lk

LAl g 4

vy

il Nl Sl g

Al 8

Ml Al el e LS 4

Skt

T

<
-

LT

s

o P T———

C g

Fo e ¥ a

S WOUGIO Y

a4l 03 s
Pihos
aut

AR WY

i

ol
I

sdoddiyn BUTIOLE) Yinoy 03 STULATS 380D Uotjeldodsuedj [

CAWOUMNS S BUL[OAE) IOy GO AJIIQYIy S A0 OIBIN o) JO s )dudul
SLUIMOTTO) vyl 59419 vuljoud YIN0Y JU AYTNIIATY YL U YIIRISIY
| PUL >%0UTsty JO NRAING 04 Ay pIIafdmed A{IuaddL Apnls y

CIERL QU EIUD O] 30 1ROy D LHousdD
SLPULTYAED oy 3O S0 3EATION Gig) 4o SHORNG I IUOD gyl doSuepud
CAUTTOOp pur doiv tpIod gL Ueleadyl prnod Sdofetyday
MDA daany 03 3d Tioaa N3U[TYE D4 YO osuoIe el

Bl

TG0 pyouvyl odow
sdo oAty PTIM S [95590 W 40 a3 ddls UG oL0d
MotosR Qg pogeli iy WAL [auunys ul
Bl ENR TN S 1) YL U S ]dssoA JuRuTNe]

[Sh § L0l R LN
oy
ER TN TERN

: .. e S LT .
. f i

° ® . @ . .

. . s, "
s e ) . ‘ e e .
. M . . B . . . . . o o. o4
'P- . . - 1 -t -t . -t T T, - - - . ~‘
. . o Y
.
P
“
1 A
. o . . o
«
o )
H -
. . 4
L L '
. . -
103 2a20] Antyr yaxy . o
‘ucmiowmsg v 4“5 I\ , . .
Ataiduug _
E .
R ®
H%1; puUT iEYiys rengsfjemt Juosuns R
w’.‘tﬁ. PINOS SULTIIPUOL DEGITL b syl CLL3TIY L B fpuila ?c.”.fn '
P U SPLEICP SaneQ@ buag Burying.g I oeaes aul . b S B

UG sivile.ve BLAy; Lastan v vl g e tiem ay ; '

€Y LGy ad Arip.gang Cutirrear ay; e - .

TERLCODW paelaes! £79:08 2% C1aboimp 8y; g

B oy obgain ag, oo, 1Y OSYL M TR fErzt,v iy <tvy .

R I R R R 7Rk T TP b s e o .
B N S L NP F P L ST, Ll el faf L e, v g, . 1
tad Qs 2oy i . \ . . .

.., ) L B R Y . ostro! o Yoa3i O 3 oed i - .
Loulo8LE v niltufen o 1o, Yoow . iims, s 4 -
! ' L e .
SITRC AT g tas e Sy 3,09 ey . ‘
A B PRI R N ’ A
v . e Coae oo P o ® .
S bl el “ ot SR I I
R L a fxoey e . o A :
. ! ¢ ’ .
« |
. x
s P . e o v et J— . . 1

"

e e '
MR
4
LS ' !
- L SR A NN JRVIRL T By B Uy [RL SRRy . A
w3t ALY ¥ LN Mmoot owgn AR MR JE ¥ . )
HE TR T ir B B RN
Vite S . . R R UL TR LS 27 ST S S, s
. '
) '
PLNT L0 tepmaa - .
ot H on b Wty Tue BRI E T . !
. o
. .
v
«
. : N
. -
- )
'
e - . . ®
I N P R P S SR . |




LT ——

AAERA" STl 4

LA Sadh vang

-

b

i
HIusLyIely
b
—
- AL temed) H T3
- - N
. . . L. \
. \ /_/N N,
Caar £ ‘,:Cu Kdar
eAo e Dl Ylag pad S eedy L3N 4k 2 AL PAyYRUL LY
/
/
TPt un, Lo pediaaidny udey GAPY 94 i,
Tad3e ossonlad 3

Wl Al

CEOABL A LWL [FL L

\
SE Lkl EaNL PG e LB us L ARl

s L Ll

5 L ¥ T L ISR TRET R § D)

toLoanE, ts P Y T .
teoLat WAL ARy NGy

TTuL L WITauEARD S L par
[LC T T S Y L . i
£ :
SOE L S A GAnN
NIRRT wh COMET et AR 1T

ASYoAC) L¥S 9 DHLDINZ YNIIOHYD HLnGS

vibh o 21




v —— W p—p———y MO e e DR A A S St
o e . T N
. . . ,
D . RO . . :
. ... P , e, t
o - Tt , ) 7
. B @, . @®. KR e . .. . “. -
P .
r
-.. ._.
. o
\-
f
B
b
y
3
v a4
< |
b, 4
r‘. . o
g E
L .
8
- ,
. X39: QWD
L}
9 ur R
! 2933 TUWO) Speoy /440 '
b uewrte ‘proyyiobueq K ,
. i _mu..xvﬂ\ﬂm¥\w a4 "W PATD SSUAVIO) 0 AU, o .
) . uuR, ty sauy(
) . ’ - s . !
ﬁ. ‘sanok Ayna3 Kxsp < d
‘Alodudu i
W *RUTTOT®) Y3INOS 103 398l Lodeuts !
-oxd juelzodur jsow stys uo sdxod syjz Aq uorjexoapisuos Axaas [ |
: i - : : *3oulod L XU :0U7 e !
N 2b1n pue 1333ew sTY3 uo uorytsod s,3104 9y asxopus A1buoizs 320L0du SIGY DULL L eLXU W) MUEIRGLOUD dhuk AUy St | . .
3 I 3IeYyl pIosax 9 10 apnyout Iyt nom ‘K1butpaos * K
: Y3l p u3 3 pPapnIout IYIT PI I Tbutpaodoy TAIFE WY LD UULILSGL !
L AU JAOGLLS UF Podbdedl jue * oy o vug
- HITT Isquanon ybnozyl 3o0aforg Butuadosq roqiey S oy o é,_.ku_.ﬂ: 050 .?Ms P
b Uuo3ISATIRYD BYJ U0 JUDSWSILIS TRIUSUUOITAUS IFeIp 943 UO SIuam ' P S VRS 3T Juor Lued e ] 2
L, -wos but3idosse o ™ d103 o eyy butpue u T
Y, i a D 93 3TU3 butpue3sispun Aw ST 31 . UVISO LR 40 1404 ST 50 ATLA vy >
3 PP od Al tubd AR ALOUULDIT LuloUkUD LDULS Talaresod Se o [T Laka
A : uos ! ! ' | .
B UOSTTM TOuOTOD Iea(Q S¥ {oud0du 31090040 SIUT JPLT (L1008 ¢ 2 130 ul 4 31 doh LSLUD .
. 1 "1 ‘
9 s i 3¢ Hauoor, dUgdL,; BUYSO UL R B S b A S R T N
, Z0v67 eutrroxe) U3Inos ‘uolsaraeyd TUOALAUL J,edy OLT U0 GLLJUL 0 ju A3 Lunia U owa N 4
. 616 XOfl POTII0 IS0q '
" s132uthuy 3o sdixoy Auxy °*s *n S [ ] !
Y L o .
. *IC 'UOSTTM 5 AXJel TAUOTO) Hoormees -
.
.
“ LUt VULTode o gt e a
[ o My 3% !
- SA bl u 3 o '
w Tal thMeS U L s poun
b .
.
L NN B A IRERY YT '
ﬁ VL6T 62 1990300 RULLOLL, 43w, 1 AuG.aa .
b SAOOW N LK uoysajiwyp jo djunep e anninses Lloi poavg oyy 23y, .
. NYNIHL N NiT49He N MYAIFLIS W RN
< HECREANVN TRONIR ) D S NOLESINVH) B
# Af CLEBR 4 HAIROr Y xom 0 4 HTHVOD T mYEE M
£ N re
NHLY el
.. FAMYIRENAT VLN 1) NGNS
A0 440
5 IMLIH ¥ SYNONI ounmn e1e0z P .gn_ﬂ‘u‘
NALRQIM) B HONKY ‘nd!'““.h u. ATHANRTY ’
e ANV W A ~im ;.ts..uzuu.unh S ‘uﬂguﬂaﬂuﬁuuﬂu‘ J0 uﬂﬂoa —NNOD
LETRNA) arael uSwiing ) a1y -
Y NORNAN T NHOT LLANLIVH an..,u“._.u,_. !u“..&k”..”u._. uﬁhﬂua ﬂn::g Ne HQ “&Nhﬁ——ﬂe lﬂ..“en.“i&hu.»
4 £011 woom ,
NOMENO ) W ST NUHY MUA B RINY VIWATIOD 30 1181810
1en jeeg NO 3L UINWOD VMY M I RNLeK My
4181 ey jo gy w1 go o mqwap oIy ._..S.ﬁ o R R AWVIDIONT NO 331 1 1NOT NNYIN N SINVE
3
¥ .
3
A .
p
.
(P IRPCILIES b TN T DT T Y S e h ke i il e Bl - . P wtiaatl




LA han- of

DRI

——

L aonan

3o: 541

\ *:ep a1q1ssod 3IsaTIRS ayy e pavcard I0afaxd ap

JnE Iq ‘a1qrssod T8 3@ JT PIZITTIN 3G PRI TrsodSTp UPSOO0 Sy3 pUAMOAI 1

‘TeuEp ap 3utuadesp jo spopam aAIIPWIAITR JO SINsax 30 STsATPwE J3eIOOR W
saaTd Tersuld ur Juawedelg Joedo] TPIUSNUOITAULY ay3 ‘uoturdo An uf

* SITATTIOL, TPURY o2xed
panoadit pue syaummp xadsep axmbex jep s3usmioranap Jo uwmwwmm 4&e3s 35w
tod A pur SOTITTIORY 3sayL - 593e3s SBupzoqBrou pup :Me3s aapIUd a3 103

atax Jueizodmy £18wmrsearour we Bupleld sT Aopny s3I0 @I83S BUTTOTED INOg
=n 1epun saRITTToRy Jurddiys jo uoTieredy *93wIS BITIWS AP OF pUR IITIISTP
Am o AnOUESS a3 03 souEIToduy TEITA JO ST UCISILIEY JO 3104 YL

‘uclIS] UMD
-moo 03 faTumtoddo s pue 399(azg Burusdsag zoqrey uojsotIey) a3 03 Surerax
IAMDIEIS TEIVIMOITALR JFei] ok 3o Adoo e an Surpuss 103 nok sueyy

FUOSTIN TAUOTO) Teaq

Z0%67 BUTIOIED YENOS ‘UolsaTIel)
616 X0g 991330 3504

szouTdug o sdxo) Amxy gn

I 'uoSTIM *S AXIBH TouotoD

YL6T 'TE 2390390

SUIVAAY SNYILIA
$IDUNOAW IVIALYN
RG]
iuvioiane
SNOIVIZE TvE3dis
19010M3 ANY SNOLLDINOD
SHUNIDVIANYIN GNY IDAMMOD
NOUYAY
$IILINNOD

o .
PR, r...r.r.P.P y.i.y ; -

Wz D 5 ANV
” X089
‘$53900Y INOH

¥ ON 321340 1UVNIS
t ON 1311510 VIHOLYNIS

SIINNOD
FNODO ONY NOS¥IONY

“IVHAINEY “SHINDIY WOLYNIY

HLUINS ¢ StodY:-

|
D P

IASNIdXI A1VLS LV GILNING LON

Cay/aar

spJempg g 53
77 370 ~ €ty
V424

‘sanok Atea ram

*qa0ddns orisersnuyzua Au sey 11
pue *3o3foud querdodwt 4SOW B ST STY3 *‘MOUY nok sy

*a1qrssod IT® 1® JT poylaw [esodsTp UB3DO ayj
juswasTdwr 09 a7qe 3Q TTIM nof jey; adoy 1 Tesodsip
Jo smayqoad ajeald TTTP STauueyd pue sutseq Jutuanjy
‘saferoysuw aaoxduwt oy LIessadsau Futdpaap Ul ieus
aJeme we I *398foad Furtuadasp Joqaey uo3se [IBYSH aY3
ut SuOTlepuauWWOIIX ayj juswarduy 03 uEs 3T 1eum Op
03 sxlsutdug jo sdaopy ayiz afeanooua 03 uem I ‘sjaod
TBUOT3BUIS3UT Y1TM uo13733dwod UT Jogqael u01S3TJIBY)H
3utdas¥ 03 aoualaag ul uaaduod dasp Aw ;O asnedag

TUOSTTM ToUOTOn Jvag
20862 BUTTOJEs Yinog ‘uo3isatasys
616 xog ad133) 31804g

sassutdug jo sdaon Lway *g *p
*Jf ‘UOSTTM °*S Auageq TauoTo)

H46T PTE 29Q032n

A1¥F235 VIDOS
SNCI1D313 GNY

SN
N vHd
ARvERIY 34 0¥
SNGHIYIIE Tvaic)s
LDEIHI BYIIONN ONY © Gy
SRR

w-1

-t




g

—"y

e
.

T e €TV

N W

PPN

4

;l“.

#

.
-
s g

s

3

N U

P S U



Lty

e W

LAACA PR oD NER ot & ard it

Nl A ad SR A

o

.

e

14QUNU 8 aAkM Jopin $8Y L]3WIILIND 30ovy uwtl pue A1redrys Jo odin
pazI®ioads 4N1lvaJIUT-JddAe 371 198W O3 S9UBUYA 119 UT suoTsuwdxqy
04 JOJ pesl ol SuZIUA0D0d UGIIBIGSTUTEEY «BT3ITJIBY Y]

93030 AIT3UV IY]Z

30 H1TMOT JSTWOUODe »Y3 Us3Baiyl ¢} SpTe) '3sJINod Jo
SIGYL ©OUTTDSP PUB ULTFBUSRIN YITM Yicd wyj usjesdyl
pPInud Lsotlooyoe; Aulddiygs {itm aowvd doay o3 ja0c m» jJo
£33771198 9y} U0 SUOIIBATWI] *B9JB pUER A3 TUNREOD 53T 03
SOINEIZS o1mON0dd opraodad o3 AvTedroutuad 1ny ‘£103TIuw]
P8I, TRINGBU 331 3Ados 03 spuedxa pue 38TX3 JJCd ¥

ssyusmdiys

PuZ1ioUlBIUOD JO 9dL3 CAIRD [rJ.Uld DOZT1THTOadu
moll oYl 971BPOWWODOE 03 IapJOo Ul s3d9tload sutuedaap
—79ULURYG Jo UOTIWI&TIOUE JUJ Pusl IY) a]TRITJ1ioads
L c1suedxy Jdoqd JGJ paeu Ayl sezlseydza Laaans
8y " 6L 03 SUOTI0SS0Ld T3TIM L m| DAY 06 IBLE
a1 @mody HjuemdeTARen FACT WBITA#W- YAIry] JO ASAdDs
INITpUasdXe UB [ad-[d@OD pHU UDTIBILSTUTERY <WTI1TARY
S0J5WWON Jo *3dam 3 CATIVATIY *adnang Jeeu

Uy ul uﬂbﬂms&LQ A3 1TIM 8L ST d8A PIZTIRITIY
M3 7} L0 SWATGuY 83BoLL LOTUM U 1LUSBTH JUgdBY
TC3HHTINYD sYY JOC UCTAHFLTIT a7y f1Tm DolliolUOD

FIE oM HeLBIC L2317 T 01T ssonidmr tean s w

- MO T[0] s juomm
C9ORSIM DUN Ctote L g IafdRTS CJ3LTITeni 3O 1n fmav o cg
auy £ paardaad se " 3o400oLl INTUuadost JOQIR UGYIIATIRYN 393

SUJNVTOD YuTM ATREATHIS TRAUADTOITATY 1J€ID o3 01 J3f31 am

TL e TAUC TGN dRacC
At T TGS ATIRYC

Pk XOg 41
i Lmay oy

JoalTen

cap n s K2aMy (#UOTO7
JBEEE L [T A b
B e Ao dTie Al e -
boraarY \
NOUVIOUO T SioNACYd 13318
XNTYHINV

-~

Iate

iuipe

PV dPEd a2
’

R S £

O3 suTseq

ANTCRC ..

W1

4

S

40
SACT

vIanar

NOLCIALG ¥
i Yo 1Y

W SERERIE I3

Fur g

vl

tEa

S1ouneyd

paau Jyl 9JE. TPUT AiuTte3Ian 21INn3n I

AU LLE mowi
Arrur

[E15% -1 38

- a3t

N
wie

sy

Lae s
1 treas
NIty

b

DI & 2%

lefaTue PuTUdCtaat

L L 1-0- 3 & L SR
AR T SR NS
[ 4 CLf ATy tiosao

Y i 1sbav T gjepoutae

PEREER
3 1

AEERRY

1 e

[IAEE SN

Toae i

PR 13UTe
HE{Ce o are

voLr Lno Tty

I orroue
T

ER T

apigJeq pue Saojy ouz_«\




MM A TV ta T Yy . R aee v v " r—— AR Sttty w L 2 S A A ik 4t ae g w v
. ® [ L ® e ® .. ® o o ;
: . . ) _
i : ‘ ‘e , e .
H 1 - . “
. _ a ... . i ‘
) e ® e ° ° ® 'Y [ o T
p ‘ 1
p4, i
o
* L]
g ® [ ] ‘
: ¢
ol
' 1
s q
@ ot
. Tl
L4
s,
W OonIw DA
- SWIINID 30VEL ONY SiHOd TVatDNidd 11¥ NI SINICNOCIS JHHOD L
.
r. I S L R A U L | MY 30 N e e R .
i
& K
§ 6L£6Z UTTOIED YINOS ‘uoTuq
b. oye xog [ . ,
A Tour ‘uaTTITR-bButasag .
BI00W SOTIRYD I . °
L .
Z0b 62 eUT[OIRD YINOS ‘u03satIeyd
1 L18 X089 ‘0 d 2Q/08 o .
wA A3taoyzny s3jzog @3e3s pUTTOIBR) Y3nog L
Yo {amM uod "M “IW DD osnaen o ,
b, %$0:271S ACRTPINN _
4 X1e3181095-3UdpPTSaIXd ADIA & w 4
1 N 110z °7 piessd ) ® -
L , .)\ §> Aniy Azap NOIIYHOJHOO SIOAAo¥d TIILS XNTHTUY ]
. ‘sanok £nag Kuop
3M ‘U0T13PI3PISUOD SNOTIBS INnoL sIUBUWCD INO AATh [TTm nok m:ﬂwM”Wﬂ N utedal pue
: et . : : . *309foad 8TIU3 uo juUsWmOD 03 AjTumjaodde o3 J0J nok NUBYZ 03 YsSTM am [ ) 1
.
-a1e8dasp pue 18pTmM dpeuw i T
, : *QUTTOIB) WINOT JO 8383 8Y3 UT JUTIO8p D1WOUODS [9JIUId pus UOTSL !
aq 1auueyd 31od s,uc3isalieyd 3IBYI ‘SI038IaY3I 'BArjeradwr st 3T pue _ R . . -
. ‘peaye SIedA 3yl U] ASLIADUT [TIM Sabeuuol 9ssy3 ‘utbewt ued noi sy suBe)s 3I0d UT 3TNSHL '3SINCD JO CPINOA IATIEUISITE  GImOIA ou oy {
g -s310d pracm 1olew ayjz Jo 3Isow 03 UOISATILYD wOIj yjuow -sdzon o .
b : ! E} £ a3J0dax s® 'AT1EOTWCUODS PU®R AT[BIUSMUCITAUS JI0Q 'PpOyYlan «
Azanae obieo Teiauab jo suUOl Auew ‘YINOS BYF UT SIUSTID INO JO JPY vwmwwumum wnu ST Hm,ﬂwwwa Twoys m:m Jo meomwav wes0 mnnw ﬂwmw 9n !
. -aq uc diys am ‘Aasaap man ‘A1) Aosiar ul peiedol aie am ybnoyliy : v ¥ ) .
. . e *S3oNJBW TEBQOTA puU® S8383S pa3TUf 8yl 03 I1qQIS2D0W ]
. sazod ,:&EON 03 A13unod Ina 08 pue Bas uado aYyj JESU U5 JOQUBY TWJINIBU 3JJBT S UOCISATIBY, JC ® N
wo1} 8AOW MOU $80bIED [PIIUSD ISOW YOTUM UT STISSHA IUTRIUOD MBU 25483 UBADE 503 HUTdeey {Silod JINe PHE 214WEI1- QINOS HUOWE 30UeU1ES X
. ay3y o(puey O3 AIenbape JOU ale uoOlISaTIRYD 33104 Ul seaze abeioysue -«1d 3, wo3satasyy o 3dod aygs aTRUTYR 03 :osncﬂEwu.@u pUe 3yAT1saaoy -
pue [aUURUD JuasaId syl eyl 933313 Ing uEd SM 'pILRII STUI ul J19y3 40J £3TI0Yyany Sy10d BUT{OIE~ U3nce ayiy pne(dde oj ysim om ‘ {
v t r 4 d . .
. "YITT 19qWSAON Triun . . . ‘
, 5330d BUITOJ® ANOC JC BOUIIBTIXS o -
. 309{01q butuadaag X0QaejH UOISATILYD 3Y3I UC JUBWAIPIS TRIUWUOITAUS 03 87QBINQTIIIE 63500 no;mﬁwaﬂﬁuv.wd nu:wiwm. HW:SE aw;:.:u M” o (
3jelp ayi uo sjuaumod butidasoe aq T1im sidadutbuyg jo sdiod a3y eyl sua pue nua&wuw& sad0d mnu.nuan: SoxRa a38re Je aan{on aus 11 foesy o
?. Ajtz0Uylny $3104d 233 PUITOIER) YINOS 8yl AQ pPswIGIUT usaq aAeYy oM STY3 JO 3INSud JUTISATIJUT UY "oJBJTAM | SUIZILATD & ,BUTTOJIR, QINOG . ..
3o 83®31g 9yl uo pue L3TAIIOU SSAUISNQ LO $30934P 1J0d JUIMIIYep 03 i
. fUOSTIM T1AUOTO) 1eag §3STHOUOSs £31SIBATUN TBIIAIS £Q SISATRUR YOIRALAI O .Je9k B ISCETE PY :
. paijuesardar 39efoxd stUy *3senbel s,43Td0YInY §3J40J BUTIOIED 3INOT ’ . v
Zov6e eutToIR) :u:OMaocmwmmﬂwmmw 8U3 18 (YoJBasay Olmouody R SSIUTSNY JO NRAINY) BUITOIBA GINOT JO {
szaautbug jo sdiod Auxy °5°n £11833Atuq oy £q pa3jonpuod sum Lpnis yidep-ul ur 3BYI DPUBISIIPUN oM A
! Ir fuosTiM cg Axreq [sunted *£783CIU00L JA11TT10R] MaT JOJ , |
puemap 9yl 35L3J0J O3 Jopd. U1 33TAT[TO¥] -~|QBTIBAR PUE SpuUad] ® «
X , . aped] UC BIEDP TRITA GITIM Sdo)uy UOTISIDAT-3J04 2apraocdd o3 peudrsap !
g YL6T 't I3qQWAAON 690921 "ON X 3131 ‘m3S£G UOTIJBWIOJUT I04 pezitaindwos @ 3urdoiaasp £13UadInd M
R, ALID A3ISYIM . 3D7128ONY  SSIWAAY I1EYD aar Lsoyy ‘aTdwwxa Jog *pBaYs sJesd oy3 ul speau Teitrdes -
N SSRO-PE (Z12) A N Pul13esm pUW AUTONDAL M1 5304 Y3 3STSS® 03 $320371+ 3wejaoeduwr jc i
081%-€59 1102} £ N INOMaITIL ® {
3 9060 AISHIM MIN ALID AISHIr P
’ {1999 X08 O d} 3INNIAV NIDHIP 026 4 JOMGC T0TC U03S3TJIRUD l
[, . sinautduy 1o sdron Lmav -gep '
: 4300 INIddIHS 191380WY — — SO o o e |
! I b :
q
‘ [
[ e
o
3 {
3 ° {
aonca s ad A4 oy ax o & & L2 oA o e hL




Rl Ak -Raird

w

AR A" S~

Al

W T T

T YT Y

it

PR T e s LA

— -y . —p—
..\
o @
.
‘ - -
- . -
AU
CATIR T du
1 PRe e

L !

SAGAIT T 0w s JENY ol 13100

TIT TRTLoe,ta Tl oM 3 Ls 30 dei{ie A

cGonL T I0j

UG q P TUO3ISATIVLD
TUTIOIF L JO Junode Ul O asnenag

T 1 OI50Ia3UT yony

T T
: : HEEEA . ; T
CCELT 3 N WY NOISNIV
Ceeng amr sew o e 0
cpie L ag e s e AL 6er s e e
SLDNR O AIHW )
PN - R \ -
. t B
PFEEEN ool . L \

ot

u

SInQY

vl
apTS

UOQSTTM

e
4t

[°%




YT

v

DAC A RS S A Sl BGaA JAR A A0

e A B B At itk Aul it & acs o

RN

- v w W e YT

Cm—e—a -

USO8

Tt T T e
R E-T T S
o » 4 -
[ 7o ¢
Lriege oy
1 Pt 1 :
0 M . .
. e . !

HMYZ trl 08

NI SAdUv A

dIHN

£yt1auiiar:
1ng

FEENSVHY

WU

a9
AT

i iRt IRt LA ﬂ Ot bt i B ik 4 | et aas po

SHIMUYD ILNONH HVINOIYPHI ANV HYINOIH AIWNSNI Q3aNO8

pud/78H

so1ES - JUSBPISIId OOTA
2TIFIVT *d uewaay
> \;w‘\\\v\ - -.\\\L\\v\

. G

"ONI ‘NOILVINOJSNVIL NYWMOS

‘A3 A1oA sInox
cjacldns O13SEPUISNUIUS pUR 3IADUTS

Ino nodA 1033¢ oM t3uowdopancp jueizodwt Isow STU3 burpaebel woOld
—1sod 1no H3E3S pUB JUAGIOD 03 ST butmoliv 1031 yonw Aloa nod yuewy

©3ISPOYINGS GYY puL Puloav) 4§
snoybnoayiy A13snpul 1411180 1030W HUld uoririiodsuriy
03 [Fil.oT7jeung ATUBTH aq pPTNOM UOTI1sOdsIp oTqrivaty v o
Aurw uyo Iovdwt dpolt osavy ATurtepiloo [ oM AUswoAcadwl
LrIpIeHal Sprw UoT3INs Ip (U3 oYl TAInIng ul
-wr Axoa (1TM BPUTIOILY {INOY IUHI SN
DINISAT A [SHENNTR S Kb L0
TSUI JXD Sy *ouy 4 TIP3
TAow T33P
KERS SISt SR NVR R FEN]

pinom deelotd =13

GFOU vIDHOD3O VINYTLY

"ON} 'NOILVIMOdSNYY | NviwmOog




GO M D OAOOR R
. D
et e e e °

.. F31s5¢T qdrey cay

Lademey
hnd 2 (/2 N {

o IR TR S

CAtnay Axsa msamoy

‘peuTeIuTeE

oq SYSERSA aRUNT sy JO FUYTPUWN 943 20; ejwnBepe SRTIITIONG
TI1A waed waepom ¥ ey [VIiuvess ST 31 ‘moawad QY 04 CeIveS
SINRRJ 0T} U 3WTANS O UoTlsod Jofww eul eTPMEY TTFA sTeseEs
HSV] P 20WTRIT0DS Feyy juaredde et 3] TEDTINS LINUTITOT 0% oBXwd
(WY YOAIQ WOLJ TOTIIETLY 30 L1084 ¥ spvm eeq] Surddyys jxodyy

T B Yaes Sadhd

*T9IIUSEES SIOW TIAS

Smooeq TTIA wrod tsepow v I0J pesu o) pow Acyd 03 SnNuiTod {TIA
23I0dxe sno ted3 BOItwidedXs JNoO s; 31 -eodyys reurvians oo AYpsemyad
WASITINT) TInoTy PeddiTe sxea ¥UO3 000°CT LTeyewirarddw ‘fl6T

I “O0jesTIeR) o jrod aq3 yInoay; L3730WNd (wiitessqns w ysodrs
secp ‘eesstuta) ‘yrodsfury 97 jueTd MG ‘wuTTore) QIR0 ‘wiqENTOD

% 3aodw 20 syz0dre jo Teep was® v aueg LT3080MM2 00 Op oA
TPMOMTY " fIUwescadE] J0GIeY WIITLIITY 20 oefard v, smmydug joO
odre) fasy °g ‘) pesodatd ®3y jo 3roddns amo #0104 03 IYTY PTROA

DU LMIE DOTINETAVY JOO/WH GOIEETIVY) U3 QIFA IRTTTUR; e Iy

JUOSTeN TeUOTO) JEE]

zZmé2 ¥uiToMm) Yinog ‘unjedTIvY
616 Xor1 0 ‘d

sxeeuriIy jo sdion Mmry ‘ot
I83nTITT 3ojSLINYC

UOSTIR ') 3Teqo) TIGTOs

giHT ‘¢ Amp

LTS R CREEY Rt S

COCH PR OFOM RS wnodYL e e s

ANVAdWOD NVYWLSVYI VYNITOMVD g

PP S G I S

LN, W




|
)
:
b
I
L3
[
'

Pl Bed

-

-—

ANFC T
e CuEAT TTECNYR 0T

Frasanal

fuav

s yodazy
U ‘ungaty o
Arrrrin oy
Futuaa uno

coeaurfy3 S0 cda0,
AR R

£310° 1o
cuyniyr iy umo efagdra

n S ey Y wad
3 BT HERE .o
21 favaefy oy pyINTw JAYUT
- TN
IR et

PRI PRSP

o Faajrs rut
ci.aloay

crurt s
cend o ered

M eTol
oAy S0 U

en futmor

ey

¥
DF RS

AL WASNIE TRR It

[ofal ‘s

[ AR VI R IVE o TR LAl SRR
Ay o ra0didns franf

el

yyrndf
futua faa,

bR&d

A

3

4

node,

LD

JUEEACSAY N8

1 Ul N3 TALAILY
FR AR VAR AR N A TR
nak o WuT Y

Jo o fucuaiany

v v Ty - v ey, v " - o p— - v r—— — T PYT Y TT TTYY 0 T T
° o ® ° o ) ° o ®
" r .

*u4ny Sy} Ayrw 03 sCus plrar-Tear aldry L0 smnpdpary

Ar1iprivazod pud pnorf i Arewedixa S 11 FULIIPUGCT AUCE JAruT TuD
fcyaa1a opuTy pub 43dool oyl Jn atuenpfuor oyl v swJo, Y14 er1r v eri;

Qga uQ *infdiay Alawddlra 3q F100M LM TUDIST wnd” Jo furvamT 2

*133, &y O
dn sdrue azirowoddr o} reuadaar
snowriol fUo surerqg fu

yprim Buor 138 OL& Ci
03 paav U WdAY IJL00 DUl WI0L ]

L
RR+RM
-y

cqryom Jo yidar weod furfuims,
dJ0w paauv rul dlluaoyrur Ay wredfIro enby sd1ys asay

frdrau sA1us a1 powCosn 01 raniJtwl AQ 1Truw Af a0y

fumy ter] 06k

ul A12./05 JO u1rJbw AwOT Ayncua OF rul
F/R1108 02 ©1ayunul Jeuul av. Ul Darasu o1 ypiap oo

N1 onrul LT nRe, Aauow Ul £ Ad

1/tup ,sdiys n adurs ‘Aul

esyo0D Jarix rdnforys

20 SusSng Furusrnl rafutius g
U, yiLon Jo TrruartT f e m

tafryououn

oo i
rue u>a-
SO juaun’
Frivs av cjea)

cpr~i et anal . o

A

Fr1r 1y aA oy

30 ‘mzN.HUAm«.U i /. N .
VORLYLIOSSY SLOH TOAVHE AGLSTIIVIED
AN /
. bl.L PL IO N S DY WY y - " M e

b




SRR Ade

D2 Al 2

-

d
3
b
b
d

<

T

P L)

Ve

ORI,

Levwo R

‘Ssaves o

eV Lel gl

Cepeaveity

L W

g dndv, @4, 7

aey Seafl g ey

Fae we suey

suetm 2TalL® Sulet

P Y P4

Tae A4l et

ok

P euvad SN,

[USTE W ¥

. L on

devd SLEG| ul.

R e

PRI [T

-

17

St

"5 |€SOCS | § 4548w ;C JCAR, Ut mC

QJIUM SREUJR LUB|CI Ul J4C €8S 4E€ Lbue® 415 Slus <
|€.2f05 Ul $8)ousbe Jou4C | e fue sseeuifl. Lo scuol e

4D4EM UG JBBU S&JOWS 4NC UC S4IMECLC ESCTs:] &La B3E
ol "4UBWUCH AU BYE TEwe! N0 LD6,050 ,5Te CSIE &M 7L
Shye BUE 84045 470 4,0 LLBWCL |BAGE O [ <
JBCHHL LBBL CD oM ,ku, SudlZl. r
‘UCLSE [JEYL L FiEy Lo,
vitl UL (7 40 LuBuwELE,S Au ,
FCA (Buy €475 BG Cy oS

bpkap Bys WO S,uUBWLOL

& eubrwoss
Uhd 440US @uy 4E4ym SSBipJEbEs ' UBUPW.LBC 55| [LE A§,SCT €SB BT

PubsCly, T3 SBWCL
!

._.. -
;3\.@%

6* a .

ekl FIKS 46, 500

3 E

BEOTS 1P C4 suPulassr L

SLLT oW Tefu 4Ll L,

O*ELS w LB TewtLTLl

C, 8T, 0nl L0l &

w
-~
i}

fadu, Feke Co Swo uE. . B7T
|RLIELC Fw FLE SLuBWhCl Aw T.28 L. Lu WECHE, LTuek LT.TEL LTl Fel LF
FAETLL IRSCLE|L 11007 Bafusba & Ew. 'L1E Ca. oo CLTt LETLD_eBn T
Guy L8 SETTLS WTGH LT Slu, LBl fu, 2T [oTTas Een o Do .
. P




. N - Y o L. R 41 IR LA AR o s e e v '}
A S v, . .. .- . . M P . -
. R A . . . . . Ki . ’ . .
. . Q\.) < N . [ . Al v~~ . °, ’ .
. AN ® . ] _ ®. . '@ _ ® . )
. A ’ B . - .
: ' . L ‘ . . I | [ . .
’ . e * . [N . ' . . . . . B ' . ]
Lt . . : . B . . , B . ) ,
H . - . L . » . . . v = . ; . . . )
. . . N ’ . . ‘ | . o . A
Lt . . . . . . 1 - o . A T LI « ' .
. . |- . oo :

' -
K
[l .
$U o Cins Ime 30 BUIBLUL $S0L Bue v [ L PR e eta e _-. . )
.
E 5 PRV esa e 10
B puk v gim (Eewuegdd@e b hurt gn B gegdvabe ovee o LwBuE L o oo . w “ )
Pt a0 g buwe PRCu sy wyblionw® L alziil 0 oy M L T S LA R TR i .
P
!
4 Ui hobi we ebe (Erevila PALLUd, R S L PR L B . ® R
UL NG TL el Tl Ay CSeiua el L et h et n e av,, e SEeus g¥ o
—— e ) . o , . ,
’ WO L oy vora, UL lpld PrLi NAeclov vl S e el 4 e meww s Y ) )
, . ® .
. - N . i " L Y R :
Dinae, Tua ooow wUes oM STl Ll L CE—— v 2o e . e PEEI . : C
' 3 ]
MOE e gle —iur Mo tvw BOws | HU- s se gt oae 8 s oo - e e Ly . i f

P A TR NPT

g Uy MCu shavpsw e Cubuak geto s . To e owr oo toow FE o PR o
. |
N U LAlan, Cu ATN, wRdy ek s le ate a L, g 1S o . . B Tt

3 rwal Tae sbue GLof? . n T e e
rs .
a o
s Sotee e, b db U blbe s g, e s e e . L e '
1
N LB, Tas b Ganw ReoUBE Wy uho o e we ee- . L. PS o
1
[T e B P . .. N
—v = P 1
vy 'l
@ et Cay e Pl TiBer el e e e S . . . . . .
8.8 .o ' \
o ‘N
V. .
et e e TR AT I O e Ml R el Iu L - . . R . . . ._
’ e oo T RN
' . . . . . . 1
. . P B Serif, - [ PN . L
i . e e e e D R
L e - P J T EN . . . L .
s R [V RVIUIE S B . - . o -_
.
L. e TS PE R A, . P oo )
4 . . . PO . P PR .
. STV v as e
) . . . I
: . B o 4T wae L e - ) )
. i taeaC e VPTG o
, . . e e ci v s e o i . ® ) )
r - R R L Lo (
. DTN
! N P e LT e I, - . .. . . R . [N
3 - e L.
! o S . Sk - T ke o v e e . - . . . o

. RSTCS, ae s .

. - PR .. . e . . tEsBy P e . L . L. o ; L ‘,

. O . o | | :

: TN - . .- o o e - . N . - " N

T Y . PR . - e . . - N ,. | | ‘

- : - . -

. . |

. : . L)

: - |

. . .

. ‘ i .

: Sy

, | . | ;

. B

.

oo

. PR

- MQ ® ® . e T
PO : L, | PR DU




«- e oW

L ai st s e S A

Y

ww

Lt

T

YW WV T

TV

AT T MR

ghaa

PP I

oep, af wmm

FUAPT S I CSWETITTIM "M

R
R \\\ \
A Sg\qm\Lwr VLSO

cszanod Arnan Aaoa

Tt ERE T S R

SP/IWN
0
\ -
mﬁu.z:,aﬂ VISYOD
*L1nx3 Az8a sINOX
‘UGTIeNT TS

3 uesIon IeYIINF TTIA “Tesl am ‘AvTap Jo YIuow YIEs Se #TQYSSOC SE
woos S8 STl UAYE1 2q SUOTROB @SAY3 1wyl ®Ban Ayramoedsess an Aeg

ereTrotired uy sdTys yse] 03 TEYIUBSSE os o8 YOTYA SuTsEq Futute

Ino yo £927S pue swidep ey Uy SiusweAoldwy jng JoqIWY Imo Jo Butuedeag

o3 AYUD 10U IPMIOUT 3STm STYI ‘*adyaras osuy 3ud Buleq Ar3ueisuse

aXe yoTeA SATYS zaTdwoo adow pue Iafrey s :d30ce 02 logrey Inw
aredald 3STE A 'pBAISS IQ 3 GTATIUOD 03 ale S3SRIAIUT B35IYS ;T

*$207AYeS dTYSWE9S UT IMOIS POTWITIVOD A JLITBIOT ST IT M4

Uf SUoT3EeI8do 17943 07 JUetIOdET 1SONM ST UDASSYIPY! T LIQf suL T

‘RUTInIE) YINof ATIBTOTRCEE ‘sejesas SuTuie{Te Uy Seunds .o Ariuenbez;

PICY: OSTE® aIB OM SWUT] e UIN05 7O 9381S 5ys Ul AL JUNEW) AIRAS ~r

Anq A4 OAMEOO UC1ISATIRYD #ys 03 F7I0 J0U etumalodET TRLLA LUOW IO e
0% U0SBIILY) JO 1304 oYL JIPTSUCD ar ‘BI07BQ DAYELS BAYL am 5

spasodord 57 siusmAAnIdET JOGIWI YITA UCTIOSUMOD L] UDLSRTITY
Jo 3I0d a3 0 ATTER] Y3 10 IPQEREW " S N0 0% SUTITIA 8T8 ev

IUCSTIM TIUCTC TEAC
206 FUTTOSE Yiaws ‘umjlsirew
ST TOF 0T

sxeau Bu; L0 oSUI AmIV *
CIf fURSTM "C ALIBE (80T

vl 'y Isqumacy

EEOIN WMy g

SEINY MY L NOTAMC

soalm L. LA alaliar

1
ki
1

S
4
i

1

i

l

'

Ao

P




- \J\“ I T wie e TTTTTITTYTYY ey BRI -y reo- - - - .
¢ 8 . . ' L] o . . - ’ . . a . .
* o, N . P ) E Lo . h
N IR o e e °. e ° o e ... @ .
: ‘ o L4 . . . . . . .
: S L ‘.A B . o . A
. . . e
. . . . . . . . ' .
L e Y e . RACIENPS D e s - ° e o
—- ! LA
—.- . L
L] - .
. . ) ® - .
f : ;
v
. .
. . . 4
, ¢ L
w.
4
_.
o 4
.
. . o
: 1213869 €081 K62 YNIIOBYD HINOS NYINND 0D ¥ 13VBD ¥ M NUITIAIG J¥ADAE ) S 4
. [ ] o
'
A
’
.
)

20062  BULL0J4R) UINOS ‘UOYSI|JLY)

616 x08 "0 "d PR
., s43autbuy jo sdao) Auway s 'n LA BN )
“dP ‘UOS{LM S Addey |3u0|0) 1
quef1gady
. ADTMoLILY N ® 4
3 [ 4
o
Q@ L - o
~ tsanok A1ras \edop Sraas Tov wos S
! \ NOILNBPINLSIO . . L
oy / - .. anv 33veois
W ~ QN STUICCIYS FLP=Ud9g ol o3k, VId00.E U3 S[4ULTi. D00 Aaum . * L
" o Lnyl eAritdedat 31 31 YSTeUEYDY aapiv pub Jodedp . 1
w “A[N43 S4noj u.r_.ﬁ.n;mh Mm«:m JowaU 933 Yaly  t340d jrnesT sUia L] ' ‘
20 £Ytdeisoad fFurnuijues ays o, [LT3LSS8S5 ST 494Qduy LA
. u21SA (2wl jO Tu..a]3ap 8yt LuY2 SeSUAUISnY UG [ )
. $3113SNpUL . 2 3 s o T e oniivE>DNINIVe
! BUL|OJR) YINOS 40 YIMOUB PANULIUOD 3y} 03 |BLIUDSSA SL YOLym SI21EM 3S0T JU LOIFIBOC Lyl ST 3T fmoud rak &Y iuaxa ~ !
Fe 32afoad st uo JuaW0d 03 A3Lunjsoddo 3yl JO4 noA yue N '
) ( tua 1 A3Lung ul 404 Auey | CLUTT MBS MO Supase uni > S
. - rgny u e e o Ao p 03T oalou L.
*$3|NS34 pauaysap 3yl buipraoad oy ydeoudde punos deduil i 3atdtsr, Aoy co on e G bt .add ..;Mm.uw,,m * s
r £]|PIUBIUCILAUS puR [BILWOU0I3 3SOW Y3 DuLag se poylaw |esodsip {1807 4JQIRE U0ABHIINGD od3 pruanou ALeBATELS o !
L ue930 ay} jJoddns oM *suiseq buiuany pue sabeaoydue s,.ao0q4ey ..H.ku:..bwc.:;gm AIRAE BYL O QUALLOT U, SUIITLE R ! sovouriva s
, M “ < 2 papur M od¥ i o .
3yy Jo juswabue(ud pue uoLSUIIX3 paAOLdwl Iy} Juoddns 03 nok 2 BERLAS PALUOR [HTadADIOL 3O JIEURQ &2 Gaminmas ) L
b, aban | ‘uoquey uoISalJey) 3yl 30 uOLILA3CO panuLiuod ayj uodn oS R i “
' Judpuadap A110a.46 s $53d0ns asoym Auedwod e 30 Juapisaad sy FIOSTYIR TR0 Nl Jeel .
. . \
<uo suo PROLEIE A D GRS UINHC fLo3SeIJEYL
k. SLLM 18uo(o) Jedg €1r X0 901JJ) 21801 . '
- v
3 saenutlu: jo sdaor Kwav ¢ A mivame isanuvn .
I ‘UOSTTY T £a1eyg [wuOTC) £.NOIERTUYMD
. 1 ,
, . o
vL61 “lg 43903130 H3ovNYW IV UANID .
v. ' . . ONV ANBOIS NG IDA
tlol TG 8GO IHOA ¥ O3NS Py
‘ ANDOISING .
- WNIHMOHYH M NHOT
s
Y A n
. DVAOAY) *
O6TLIBTC VO e QNERT RUHOIT) yinog uopsamy ) * R I ]
3
| out OmSCSQhQB m«@@ﬂom [erdJoww UI
)
y o
IS -, PRI S I D U U R SRR N UL D S N PN T Y IR N V)




PR -_—~ - - Ty

——

- - LN - - -
L
Yar[am uog ‘M Cdp oo .
sates - Buypiaiey .
1uapysaiyg a>1p dnoan T
ow {ar *Kaaydg tg ayiin) N
Ty - T ‘.
S N
s A
TBUTLIG] ® .
Jo.RuRY fOSSUTBL Y [ou 0Tl ‘sanok L1033 Ai1ap .
P .
4 *SpUW ANO [P U0 1S0WAIO} ST Yojym wa(qoad e uc ’
2A18 01 3IGE 3q 1YBTw NOA YIJYM BOURISTSSE AUE 10 {oNu AI3A NOA yueyj PY
*A1P21@OUODS pue
DR Y SR £11eiUdwuUCIIAUa POYIaW 1534 Yl SP spuswwosdl sdic) ayl yojym [esodsip '
£1dBI S8 110 Polddr. 04 ARG Gl Yetl Cilon gL [RIRTE Tovu ueado 30 31ep I[qyssod 1837T4E3 3Y3 1P LoIPIUBWATAE] Yl IFIN OBF am
BIHLL LTI WU CF 2240 LT L] T3 oeldoly. : . .
“2103I§ BYJ pue 1104 IYl JO SNILIS HJWOUOID [ ] s
WAL 4 G LG wot 3yl uaiearyl L1ysea prnor ABojouyoray Jujpddiys uy 1Sale] ay3 jo spuew
fored s9 vain Yhd. 07 . -ap Buseaiouy ayi yipm pardnod 3104 3yl Jo SUCTIEITWI] PINUFIVOD Ayl . .
"LS ganen o0 WG oo 4.
UGIE (UL ‘UOYIBRIIPTSUODD HTWOUCHID [NJAVIUBIW AIdA B 3¢ 03 3104
FINET ] 3aY3 punoj aaey am ‘safij{rory Qulisixa o) uojsuedxa aya pue sajy(li-oey ]
31 S M3U JO UOTIEDOT INO U] "UOISI[LPY) jO 1104 2yl U0 uapuadap Aljaeay oot
21¢ $331vls BUTIAPIOQ PUE BUTTOIELD YIOUE UIYIEM Y04 SIUIFTD 1Nu JO AuPK - :
by .
' o
x

KTuo ~ou La.s:
frd0d oyt looun
,

\
TH8YL oTn U

‘UO1BITIBYD JO J1U4 AY3 JO YIMOIB PUL UOFIIUN] panu]iuoen N
2yl J0j [B1IUASSI die suUISEq BUIUIN) pur «3FEIOYSUE S LeqleH UBOISA[IEY) ® ‘

JO JuaWdBiriUd purR UOISUAIX2 peaocadul ay3 1eY1 wojirsod ayl ivddns
£1400138 Am *S3TITTIOR] [ET1ISNPUL papurdxad PUP M3V JO UCTISNLISUGY puv

Buria2u13ua ‘UOTIBDOT Y1 UJ PIATOAU] UOTIEI0AI0D BUTTOIP) YINUS P EY N
-cug LuTuudung G40 JUOS[IM TAUN[O) IPag ®
T UL [AUS 17 n
FOnhT  PUTIOIE) 4INOG ‘UcIsA]IFy) . 1.
616 Xod 221110 asey . <
si12aul¥ug jo sdiep Auay s ) L e
TIp CUOSTIM 'S AJAPH TAuCT0) PY '
'
P
. .1
wi6] ‘% I2QUaAON -
da0nu0 . P ,
* -
20062 YNIIOHYD HINOS IINANIIYE ¥ ONOWNDIY T
o a NYNP RYG WHY WIOe 3Vaa Y .
2 0OYIMa 0057 ZrZ TO® INOMSITIL AN NOLONART
AN %4Oa MIN oNIGING YaiNve vl 3TVANCSHNNr . .
823144C 63798 DN QMOBSN I .. o

SHOLOVHINOD IVHINIO
NO/IYMOSHOD TYNOILYNHALNI 12INYD 4O NOISIAID

ANVAWOD NOILDNHLSNOD T3INVA '

CALECT PLUE R
LIRS .




CLTe W LT T e

S

LR

At TV

w

0 A A

v s oy

wEAnyy

IuApUA L T Iadne
CUS00UEN Y Y

i a

Cogroh frar d1op

raep
o Lza nad stuy MAT 0T 03 9320155 [ parutiucs of 1nooy

ir afueys oo

areig Aedur yeiuaw

LIV AUD SN SFLEN SR

1deap IDTEL Ul Inseg

crreIing ratiaxd ur o rarey ETLL BRI

AT AT Iere Ly 101

1 PRES TR T ¢ ATsAT ArEl Sm
s Ty Qe e
L D L IRt e

A (R A TR |
IRCEET BT

¥

NOX3

L °
o ) s
[ 4 ® 4
-
[ J ]
AMLSIWIND HDNOHHL ONIAIT 831,38 803 SON =i a3ii38 . '
’ 4
. E
o . 3
4
9
° . o
upl o4y . ‘
aos1a13dng '
1013U0D [PIUSWUOITAUT
uoo) -d pIeyoty ® .
\ .- \\ R
‘sanok Atnay daap ’
“3ulu . L
-931P3S S1Ul 03 UoTIdalqo ou aaey 8M '31032813Y] “ITOAIOSOd IaaTy .
jyoeg 8yl UT pue 1aaty aoadoo)d aaddn ayz urv Lirienb za3em fic3ov; - . L
-ST3eS HUTISTIXS 8yl utejutew [1Tm 3Inaload styz 3o saatina{qo aya i
Jeyl apniouod pue 3oafload butuodasg 10qarH HOISITITUD oYl I =
JUBWSIRIS I0RdWT [RPIUSWUOITAUD 1F10IP 33U PATPnis AAFy AM ® '
.oy
TUOSTIM TAUCTOD Ivag . '
LOAr0odd ONIN3IJIId ¥OgyV¥H NOLSITEVHD .
‘vL61 ¥IAWALGIS 'INIWALYLS TYINIWNOMIANT LIVHC 3 ([ J P
ZOr6T 0% e
616 xog ‘o
simsauibug jo sdion 4
100uThuyg ® o
AL YUOSTIM TS RX1ITj [ouco) : “
o . 1
. h
".N.Mu.n ~#ﬁ kOaMEO\:u?‘ ANIWIMNYe S SHEBT 9 3 Y x 3y -‘ .. L]
«
PR TN IONT Y HN0S NCLSIIMYID Y
A7T0Lro8 O d o R
P HINY M3 _ .‘ |
ANVINOTD Q SHNOWIN 30 INOg Q| '3 :
.
1
1
[T
P |
® . . '
. |
. . 1
. 1
|
. L]
® L ° ® o
b ) PO P s A g PP )




O JAOURe A0 0} ATHY 0L N[A djeap

YAV AT d A[PaTgng, PTES UTYTL MoU anayl

Pusut eI U MUTAOU] MCL A0V $230UTdNa ang

, . IUILSUDT LY
JISLANYD GO 404 YT {aN0odil piavm a4l o slaed

.,

CIXA el [N oM C9unIng Iyl Ul 1393 d14ns ugy 19a0 aJdla

DTJ3F3L-,5%1% 1D
TrAsEng g

QUCT 3980 Ju SISISUOD 2ApPLu YOty Cpasnpoad 18a9 SoUfqInd Isedley

h
b
g
\

A3 TUTOY esogl furdep 01 paod
0 L

103 SQ1TUR O L4GWRL T OBUEANIDE jNuRE J18 aM

——

SIS0 UOTIRIIdSURLY AAJESIOMA YI1a Sh UdpInyg pInom

2y d sUpIOYBTau 3 UORIRZI(I3;)

*a19y ueTd Inc Lupys{yqe3dso ;O onBA dJuLOUODI fepanson 16bIT] 3

T
.
-
=
o
c

*5103010u0d Jomod

2507 piT am ‘sa d b N « v £ . paseaInutl butripurt 30 AjtrrTqedes §,U0ISHTATLD O 2x0d

€07 pinom a4 *sapirrioey 1dod ajenbape jnoyiry ro1s9tIeY) 1B A1720Y41Nny —utew o3 3Ioofoad TETUISSD UP ST STUZ IPNHI AST[ fUr Ueos
; . , pasjuswaidwt aq j11m Puituadsop 1ogiarvy jo idal :1d Adou A
ﬂ. SIi04 +3IP1y PUILOIR] HINOK AYY 3O KITTIYTSSOIDE 043 YUIdQ A0 *v101dT) JUCIIOCu} A4da
| § TasusIaial Apealr anci 103 ar
, 30 IoGuRl B SUTAApISUCY Ky UOSPE] U] aidy PApunoj ses Juvid dT13De[y [0IAUDY AyL Aq pozedaid juswolvris P oLLI4OPIIT SAD oM ‘U TICLITS BE
i
i
|
!

‘elonpead a1ne jrodsuers Uvs aTul

DIPJISSANOU 01 pauadaap 1CQICH UGISOTIPUD
AYICT 2ATIP 01 papaau £213U3 2IAULY YD oJur € sy s !

ay POTESITIUT
1onu pue [rssoy yonur IIBA DIF 2M ITPHI UMCUN ST SNCL pUT 1AAGTRuT 3STI3Ste

' . . . @'y Tn eyl Aq poredaad oelosa rutuadaos LoqIrh UoISay Ity
\ Ad1aud 3tay Ayy YUGIIIBAUDD JO suwelw [Rajoufid 8yl 8iB ‘pafquessi uAym ‘saulydew 343 BUTUIDIOUOD JUSWAIPIS [LIUMLUOITAUD /IICIP BUI LD IUSLLIOD
Y . 19U3INI o1 ysim am ‘uoissriIrun 3o 30 aus o3 ausuasca ol cdprag
V- IWIIF540 252UL  S3IRD QUFIND JrA[ONU pur Weals s AIFLIITS STYI 3B Wuponpoad ale am Teto13PhbrALy, I0QIPY UCISATIT auy 3o 310ddrs ur o aupweieac
s v po33THGNS am AQoaouM tigl ‘G 1T 391310 Ano 03 I8UIrG
3 Ionpead Ayl ‘suos1ad QI A[PIvelxosdde s1 juowkopdwa [e303 Unc pur ‘pasn Ljjuoland )
? OSTTM TAUOTOD Jran
. st ¢ A{uo yRIya jo ‘43un0y U0ISITABYD Uf CPUE] JO S3IdE (uf uo s} Jue(d ang
b . ) FORET PUT[NIFS 1INOS ‘UO3ISATIRUS
" ©330(014 UOTTIBBAR, 104dRy UCISATIBYD O4Y 01 SIUSWIA0LUW} 30 laoddns UT .uBQmO) 676 ¥0g ‘0 *d
4 d1139a

cxnoutbuyg 1o odaopn Zway 'S o
§ [B1aUDH 041 10 JUAWITEIS SIYI SUPALL WE [ ‘[{&57 LUI[VUILD YINOg ‘uospen “1p fucs{Te g Alren SUGTOA
‘8¢ Aeaydpy ‘s °n uo jue(d pUP 52130 YITA ‘Iuauwlleas( Aulqang ‘o1

11 - ISflE}dadg

st Aurduo) 2FAID00[Y {BI3UaY I4) AQ pIAOTdWd WE | *[[O5Shg 'k SjuUUAg S| Sweu AR

-~ ——w W W ~m

Lalhec et

ANYAdKOD DI1¥LD313 TVEINFD PN NAL G Ty T

e
[
c
@
<
1
o
T

AN3INLHVYdIQ INIBYHNL

31413313 B3 1vHiINI9

AL

YL I WU

b8 » »[.b[l’.».‘r.r} 1, . e A s
_




RN

e

e B

1y

)

I e 2 B

R B

5 -

ol o

-

sg1eloP UOTTITW 00% IDA0 T[om 03 junouwe pIinom Joedut
aswasoxdur sizod (9303 8Yy3 pue sielfop uollTtw Q0% Ararewrxoadde
aG proosm sizodxo pue sizodur 2343 WO SINUSADI LY ‘uoTITPPE Ul

000’s{ Aroirwtxoadde jo uswAoydwd UT prE OSTT pue
AU} PUNOIE SUCTIIPUOCS JTwOuo2a &yl oacidut prnom
H3ETaI 3a0d PASPOILUT SN IPYd Hutpueistopun Au ST 37

T3 hendWOS SOl IdENPU T A10 doed L4 S 4UDLeAUW
FUTSTI SY3 A31TPOUMIodIP 03 A3TTIGe $,UC3ISaTIPYd
TEluTEW O3 [(RT3URSSHA ST 10alcid butuadosg zoqaey
carqrssed uaym 95pP2 aATITIoAdWOD e SATIISNDUL
S15e1%3G Xieiad UM A3nduon 03 ATped AJoa podu oM

Juetd putanidEinuRw N0 woixj flemt
rawy SN O3 AND U0 PIYIEI SASSIOXD
iseaoxn Butaq snbieyd buiddiys o3 onp
sowry v cLI3unod stylz jo aro paddrys
Spra o aped J4PY PUR OWTI 03 Owll woxj
i gry uariexodion Lotieg ‘ased Hys ug

Trutloany
veaEo IRy ‘3datord butu daog
TUAWHIPIE [EIUIWLCITAY 30D
sravandios 1A G G Iruoq oup

CETTM TOuUGIN] apa(

L A e

L7 WARS

7]
£ s

UOILHHOJYO) AITHBH

Ly v . —— P

todaep o 2oQu

SFTIEN RN RATE N

CEIUALGTYSL oIn

vy oIl

N4

iy Thd

Yoo ATty

et
{owit®,

vty

aupqany
ISFieTOVUg
stutag

RTINS
LTI 2epun O3
T1IM HOTus woTIvuaosul

Mo

2av

23%

O3 oeqary

Sacelgiig

ST

SUTTCAR) yanoe

) fuoespel
tooung

o

Saby
dauay

a4
o
® ..
ce

v, A

B
L
o .
0 v. b‘
R BN
‘ ’
o 4
o )
P
. .
o .
4-N w.-
i -:.- R
o . |




T v . ratd 3 "y y " o M) T —— e ﬂl_ VP \ ot ’ r—= p—p— ey Vv
. v . o " P’ ' ! ° . . '
e e Ve ° o . ° ® e ® ) i
R .o ! . , , . . CoA
., | . ‘- ‘
Pl . . , { . * - d
’ _. o a Y Y a - o, 'S .~ o
r
1 . ..
. o
4
a . . ..
W.
b $49/444 ® , ]
P SUO}IRIBdD ‘Juap|sdiyd #9)p
b 493184304 "4 g .
s .
3 - \ . 1
b A - ®
b . : ]
‘.. 031VHOGYOINT SUIBIA LSHIION L ..,
4
., ‘Aladedugg . 1
I
*133fo4d $)y3 uo Juauwwad 03 pue aledidj3Jed 03 Ayjumy '
w. -40ddo 2yl 4o} nOA Nueyy puw 310das JNOA Juoddns am ‘uoisajaey) R
9 40 3404 343 SPZ|||IN Y2 yM UIIOUOD |e|a3snpu; Ibue| Fuo Sy k
y TUCISI|IBY) 4O Ju0g PYyd JO AJj|1qRIA PANUIUCD Y3 40} |®i3udssa . R
. 3.e suiseq Bu)uany pue sabeioydue s,Joquey uolIsI|Jey) 3yl jo L
1vawsbieua pue uojsuaixa paaosdw) 2y3 3eY3 uo)ijsod Jno s] 3 ]
T ‘euyjoJe) yinog = _
‘uoisa seyy ‘isau)buz 312143519 Away -§ "N Iyl Aq pasedaud 1afoay - ‘
Bujuadaag .aoquey uolIsa{iey) ay3 bulussduocd Juswalels [ejuaw 1
N -UOJ1AUD 1jeup 3y} U0 UMD 03 Builiim we | ‘&rvioying syiog N
b 21815 ) 'S 3yl pue pIlesodiodu} SIGLY ISYdIOH 30 j1eyaq ug DA/HSD
¥, Ju3prSaIg
2 UOSLiM |3uo|o) seag KkaT1eH S pueyasald o
-.. TAf fuos|ImM S AJaeH [3uO|0) :uO)JUPITY ‘ ‘ v g ’ ’
o Zo%6Z  BUl]O4®) YlNos ‘uolsajaey) y ;
X 616 ¥o0g 931350 1504 NOILVMOJHOD AITdVH Y
5393u16u3 30 sduo9 Awiy ‘5 °fy ‘s1nok ATni3y Azsp . R
L,
b’ utews1 1 ‘nok huiyueyl
r “Pus ay3 03 ybnoryl 3oef{oid s1y3 buirass u1 .".
A PTe 03 aduantjur 1nok asn 171M nok adoy 1 *30eloag butuadaag
V. 10qIeH UO3SATIRYD STYI DAIISSp PUTTOIED YINOS jo atdoad ayl .
A .
V--. *A1qe18pTsuod saxe3 93p3g Ino IT38uUdq OSTP pinom styl ®
m wl61 ‘9 s2quanoyN
T. vL61 ‘82 19qo3oQ Z# abeg *IQ 'UOSTIM 'S Aliey TauoToODd b
3
v. ®
p.
. Pe(D10di0y) s10qH4 ISyDeoy
4 p
r
b [
b
X ® 3
g
4 .
® . 1
. .o ' . ‘A
1
, : ) .. @ )
. R~ LIS NIPIE e TN PP . [ . IR | PP SO S 57 ST I Sl .




B
4
L
1
1
4
4

L]
i, . .
» . . ! . *
v . ' - . *
- . R ! - : . - St ¢ - -
}
’
‘ ' .
’ .
h
'
b
;
b
;
t
b
i
¥
v,
»
)
v 20v62  eUL104B) YINos ‘u0}s3|Jey)
g {18 x08 "0 °d
.. A314043INY $3404 93BIS BUL|04E] YINOS
N 40303410 3AL3INIBXT
« Yo{aM uog M “dW 32
»
» WU/ TWH
v
3
)
v
8
, CAynay Aaah sanoy
' N\ +31ep 3[qissod 3€31]4RI 3Y3 B UOLSN[IUCD B 03 PI|pury
pue padusuwwod 3G p(noys 33370id SLyl 3843l UOLSN|IUOD 4N SL 3]
*aaniny
ay3 403 A43snput BuLISLxd SIL pue 3ILIS YI 403 eIs 3e st jeym Buraaprs
-u0d ‘u0sSead ul 34,4ay3l aunsse [ Ing 373fo4d SIy3 4O S3JRWLISI 3SOD 4O 350I
3yl uo saanbiy juedtyiubls Aue puty I pLp APN3s SLYl Uy 943ymoy  eas e
o padwnp st dn [abpaup |eiLudjew 3yl papLAOad *paydajse A|3SUIAPR 3G JOU ||IM
v, P9J4P WOISA|JBY) BYI UL JUBWUOLLAUD Y3 IPY) UOLSN|DUOD Aw sem 3] “luodau
s SLy3l 40 3d03S 3SPA AU 3@ PIZOWE SBM | PUP JO0GueH UO)SI|JeY) 40 Buruadaap
i 3yl UO JUBULIL]S |PIUBWLOLLAUI BY] PAMILAL Pup PaALadaJL dAey |
-
... TUOS (1M [3Uo|0) Jeag
_u. 2076 BUL[0JP) YINOS “u0}SI{URY)
B 616 x0g 921330 1504
A sudauLbul jo sduo) Auuy °S ‘N
L *AP CunS (LM G AUJBH |BUC|0Y
e
¥
y
!
b
L
¥
n\ vi61 ‘62 4390130
vn_ Y608 XN0|
4 Lr-6EY (08 FUOUSEe] | OEBZ PUKOAT) NS, BMQUINAYS X1 *0R Od
~. DNISS I00Kd ONY 0N DRIV SH IS - ANVIOD TIX3L HOHIT
,w-
L 4
r
¥ []
r
r
v
v
.
v
v
v
w~
VQ

E

ooo0c-gre-to08@ - 20262 ¥NITOHYD HINOS VYIiBWO10D -

m:ysB: oWl

xohumx_og::umxu N
y *3'd ¥ ‘NOSYIHIOW 'V NHOA |
Vo O\;QWY )

‘Ajaseouig

* $10ddns 91450'3NYUS INO SIAIBSIP
AlUID§19D Y21YM JUO PUD DUI|CIDD) YNOS IO BUO JupyOdwi $sow D--§daloud siy
uo Juawod o} pud ajodidiyiod o) Ajungsoddo sy 104 syuDY Aw 3daodD asDald

* a|qussod so woos

sp payuswa|dwy aq poyjaw [osodsip Ut 930 Y DY} SPUBWWODIDI AjBuoys ‘31040194
‘MPE1 a0 ay Aq papoda so Ajjod) pue A||o4 11AuS Yog
‘poysaw pauajasd ayy 51 [osodsip UDIdO Joy JupZIUBOD 350 am ‘sispq Joy uo paadosxd
1oaloxd ayy 4oy aBin AjBuoys am a|1ypm D310 |osodsip pup|dn jo 313D O ‘[
a11nbay pnom y23loyy Butuadaa 100N YOS IIDYD Sy U) PIPUIWIWOIBS UOHDD Y]

* 34DJS 231JUB Y O Y|DAY I1WOUGDD By} O} S310d 50U 0IDT) YNOS JO AJIALOD

3y} JO KONQIHUOD 3y 13BUDPUS P[NOM SIY| * 3UI[Dap puD uoyDuUBOls Wim jiod ayy
uapaiy p|nod ABojouyday Buiddiys yiim ased daax o) uossa|IDYD) O 4I04 Y JO
A4tpiqo sy uo padold aq pjnom uoyopwl| o ‘yd3loxd sy o uoyBIusWadw) FPOYIIM

*SDAIBS J) SILYSNPUI BYY PUD UOYS3|IDYT) JO J104 By JO A DIA PANUIUOD Y| 10}
|oHuUasss 3J0 su1sDg Bujwng pup $aBDIOYOUD 5, 10QI0H UO§sa|IOY D) JO JudwabIDjUs puD
uo1suasxa pasciduwy ay oyl wouisod s MR DET St 41 ‘passaidxa Asnojaaxd sy Cydsloxd
3A0Q0 3y JO }JOIP |DJUAWLIOIIAUS JO JuaWWOD Of Bullim 210 am MPDRT JO HiOYRq UQ

FUOS| A _SO_OU 103Q

JUBWA OIS [DJuBWIOsIALT 1§0IQ0
‘423loyg Buiuadaa() 10qI0H LOISIDYD 3y

ZOP6T PUOIDD WNOS ‘UoIsalIDYD
616 %08 321430 1%d

uaau16u] jo sdroD Ausy "5t N

Saf ‘uospian T Auipp jauojo)

PLa| 9 13quaRON

‘a2 - x B mR B &

W

HILWNS 1V Sivau3IL

Y

8-28

o .




IR st Jut et mar 4 PRadr LS A S O — nam i i J o, vy vy Yy v.v. g - hg T G
f . Ve e . -
{ N e - °® ) e ° ) ° :
o A\ R k) ‘ .. . ' R i ‘. ‘ ’ . ' ) 1
r —v . . " 4. ‘ o - . |
3 . S | A s P . |
{ .
» SEHARTSIIUS N SINT 1d ONHTIL)YInINe Y, *
& 1
p B
v D
P, .
4 -
&
4
s 3
v\ .n
o
4 *9rTLOpP SAT 67 9Analdl 4
p* —uey AYTHNINAd WIE  G[UCHa 110 TUELS L0 8n 063 31 «jEdelad OF ,..
SUTNS AGROD ¥ NCLITA ode jdodd SUE NS poot(n Mp O SUOTIEILLLN $3/5%3
> cAuTIDrey ng Ul 9w 1{a9M LIJAL JSNTLYNC. ol durauaityr e o
2 UOTIRLBUAS PEIOOAXe DHE .9 udl 9 &lUDC.LGLE utlpls pauedaen J9BBUBH quetrd ..
nOBARY 02 ALITS9NIU 937 TOTE v €1 3] CJOondRf] U03sJa7dvUn 8yl uiQIoy °s °3
1 plrdopM e uis gl o TDoobEN UUedsoda sUl Ay DooUINTAI U u\‘\u;N..rvU \J.-A\-\N 1
b, W tadgoroug i Doy U L#010UNT 37 UT FO0UEAPE 9u3 IC oo
v IR Leeldnil 10 A3t un AT1eodip - 4
AdBA Tl BodR Gorneue.a 9Ly ERATET ‘Ainay sanog p
‘. (IS {37 W1 UO1TATALY, i} IHLTLTATS iy od -gade 9
39TITITORT QUTIBL ol Seb @ty 0 3107 81y3 u; uotjeaado 31qu¥ijosd pPINUIIUGD INO O3 [BIIUISII 8] 1
s Flioed1p doaq aawty op TUAITH SE [TeM o 8142 38Ul 139z 9aM ‘3103foag Bujuadssg JOQIBY UOISITIBYD BY3
. 31 UINATM 587I35npuUT BuipdeBas juamasiopud Jano 3j3vioaxdde uvd nok arojaaayl °
y £aT 1 ‘. JG
3 s ERETN “Sn 07 $3800 UOT183I0dSUBI] PUB{JISA0 3A]SE3IX8 U] 1
: Pa3INsas swvy SIYL °STSSSIA 2yl atpuey o031 Jod uoisstamvyy E
' Y3 Jo £33T1QBU} 3Y3 03 3np SBM UC]SISATP SIY3 2Iumsse
8M *BlJ ‘8TT1AUOSHOBL pUB ‘*BH ‘yYBUUBABG JO sigod ayy o3
- P93I5AT1p adam suocl TZIT ‘eBeuuocy anoqe 3yl Jjo ‘AT3usday 1
.
[ *u013a . 48yYy]y Jo izod aya b
[ 10J parnpayss ATIEUIBII0 3Jam YoIym jo [Te ‘syjuom § 3sed ‘
w Y3 U] I1®1293PW BUTINIOBINUBW jo 5u03 QL5 T Arerwwixosdde ._
: pajJodu] Buja®y 8318 S(Y3 U] SI9310dwW] BUYI O 240 2IB am :
-
a .
r IUOSTIM TOUOTOD 4Baq 1
4 20q6c  "0°S ‘uoisaraeyy
b 616 xog *0°d .
s, ga3auiBug Jo sdiop Awmay °s'qn .
.< *Jdf ‘UCSTIM °S Laxeyg [auUOTOD
‘-
. ar1ds ]
.
p
’ s ane ni6T ‘TE 13q0320
L .
(IS RRLEN
ANIAUD A0OMMD0N >4 SHOOQ ] IWILIJN
|
-
1
p. .
b
b .
-‘ . -
: ®
1
,
b.
SRR . [ J [ J ' o e
| SO S - T |®




Ty

. g T

T e

SEN/JS

IUDPTIS AT
' XGq

GRS TPIUDUUOLITAUY
[ SR SR T
kD SEKS | JIIR .

YLG 67 Gt
vsn
VYNITOHYD HLNOS 'NOLSITYVHD

AP XOR IDLLIO LS04

NOLSITYYHO 40 1HOd FHL 4O NOLLYIDOSSY AWILIMYIW THL

PR RN S T T I S ICEN e S S




v o w o vl w o wgwww T

T

T

oo

L et st agui- abath. oy

HACwN vl DI ddv OPQIYIH
HIEERPN )muf

i

28

otk

IYNOTLWNARNT NOLMT
‘A, 11 dJaa sINOA

*108i01d s1yl uo
SN D3 PIPIVMIC] UGOTIVNWIGIUT Yl IOS NoL Nueyy ospm

‘aXay) CULILTED 24 [1isM S3JeIp xadsap
1w STA8S2A 10DIV° UIYM 2ININJ Y] UT pUE MOU UL0q
"Inqley SYi JO ES3U{NFest Ay SOUEYUD ATUielXad

pinom pivmroy o SABURYD SNCII®A AGY 1¥N1 [Ae) am

T103(01d DUTUSCBA( 1CGIRH UCISAL[IEY, oyl DUIUIBINUOTD
WHWS1¥1S [TRIUAEHLIOTATdS LJRID Byl DE3I JATY 2am

IUOSTIM launiul Ieag
ZupnZ "D°s ‘uoisaraeyn
6T6 XOg 3dTIf) 1504

sI2autbuy jo *diol Lmiry -5
*af ‘UOSTIM *C AZIeH [2unied

PL6T *YINE 32Q03IDU

PERTIRN Sy o

v :.:\t.::x\tw \t:.:\::g;\:\ ) ::\;E\\
’ -/ ’ / 4




Py T - Y —— b ettt g AL R S S s s g Py A iRaiiasconran s e o JEMD o T T T Ty v j ]

. ) : o e ® ® ® ) e ) ® e
' . . . , .
. .. + .
N + n n .
K ) . [ . [ ] - Y - - - - - ® }
.
' o ®
»
. °
1] .
i .

pueisgapun oM - 1daloxd Futuddasg ioqaeH UOISITIBYD Byl UO UOTIOE
Mreyparil AFan A13U0IIS am “SOTISTIRIS UINS Ylim padey

y21eds9y OS1WOU0Y] pue
SSAUTSNE JO NB3ANg € BUuITOIR) YINOS JOo AJTSIBATU) 9yl Aq 4Apnis Juadox
B U1 palels S® ‘uoll(TW ¢ [[$ Jo Saxel 23IBIS paosnpul liod (e3o)
PUB UOI{TTW £0G§ JO anudasa 1dedwr 3jx0d TeI0l B ‘sqol gpofog Jo
4 1993312 uaukojdwa sieis [el1o3 e ‘sxaddrys 10J s3S0d uorieirodsuesd uy
v Apaeak sguraes UOTTITw ¢ & JO dulvpads aie apm SNOIISESIP aq pInom
SAT11SNpUT 13Yl0 pue pale[ai-iiod yioq ur eul(oae) YIrog JO I3eI§ Y}
pUB Uo3ISa[iPY) U0 ARY PINOM STY) 323132 oyl -Lazsnputl Fuiddiys
AuTmMoaB-3158] Y3 JO SPPIU DYl IAINS 03 BIQE 99 10U [11M 1iod ay)

‘podueydun uTPWAI SUOTIBITWI] Iuasoad s,10q1ey uoisataeyd J1 ivotcac nn todaop Jeqavy
-soldRyD) Ay Jo uonTudwAldwr Ajaeo e ooz Jpegs s Afegade g

z

uosgapu

‘Anay K19 oy

‘way3 aalas 03 dI¢ge 21 eyl sixod a9Ylo 03 uany Lpyornb
[T18 £5y31 ‘Uo3saTIRY) UT PIILPOWWODIE DY IJOUUED STISSAA 282yl JI TUOISDTIVYD 1P SR {VEIRULA L 0 ey s
4 11993 gn 01 dn jo sijeap SABY [1IM 2anIn] Ayl JO STISSPA ofied pup SUEEEDL DL O AU0 81 S PR it B I
8

[EE R TR

dedxa ®

1991 G¢ 19A0 JO 3JBIp B MEAp 01 pa3oadxa AIB sdIYsIaUTRIUOY 1sAMAU - aodun pur taters sucaadsoad w o

By

, ML Cuollediapu 10) sysuuByd 1adasp ‘1oRiw] poau Loyl ‘Iadoap pue S ALY )R e T

15pIm axe ABpol Jo sdiys 9yl asnedayg  KITATIOR pue uHISap [9SSIA prodxa - aedu SlgEie A
L UY SBAPI AIBUOTINTOADI 01 PO] SBY uoljezI[BI02ds "spaau mou aToym SLARLED DL ST
roqe JyAnoaq aaey La3snpur Aurddiys Ayl ul suotrjyeAOUUT

-

FOAEA oLt g e

Pooaod ot oy

*a1p pue ajeude3s DA S pAr e T v RAp T ey e
L£11Priuans pinom uo3IsP[IRY) Jo 310d A4l pue Kiisnput wuiddiys
M1 sFJuawAA0IdUT AIBSSAIAU AKaYy IN0YI LY 1erIuasss L[anjosge
LB UISEG WUTUIng pur saferoyoue §,A0GITH UOISHIBY) Jo Judow

- VIIR{UA pUe UOTSUNIKD paaoadul ue ‘iadsoad pue moid oy anuIIUed 03
Helearaey) Jo juo0d oyl 103 Jdapio ut eyl caﬂu_,f:_ ano st 17

Do LUy e Ry TEaldv VgL va L g :

B UL I S RN . -

S GAT L o as

TN T YT

Sl s Nunay Y

s10aloag
ﬁ. Autuadon 10gIey UOISATIRYD AYyT SUIAIUOD 1RYT ‘euljoap) yinog

fUorsataeyny fasaurfng 101118 1q Away 2 41 Aq paaedaad juaweiras
v [PIUDWUOITAUD TJRIP AYT U0 SMITA Aw ssaad¥a o1 awr( pinom [ ¢ oal
’ ‘fupdwoy Fupiopaasis pur dutddiyg oniswied §o Jieyoq uo

Tode vy s

. CUOSTIM OO0 JRa(] P LA

NDQ%M. H«:.—N:.u_q.‘v CqDDﬂ »::u.....ﬂ—«'qﬂw D 1
4 61h X0g 2IT1T0 180d
safautTiuy 10 sdaon sway § )

1 ‘HospIM o tg Laamy [auojo) N

¢

61 /Aol AL

3 I AT O A A VINRY: SURE iy NI S

3 B AT A R LU R ) B TS RIS vih YOH 0y - N {

.. *auj “0g buysopanaig pue Huyddiys onawjeg

ﬁ‘.\,_ R | [N Y ST N St W A e o P TEBETUIN \../ N _mod e : a aa




of Ml il o b ol s ) P————y " — P - hERAENC A BEAE AL CT AT N M ‘ B RS

N ® - e ® ' . @ o ® o ® . . o ® ®
' . N ) ,
| N ; ! o
) . “ . s ' N .
v T | - ' - - - - -! ' - - = - ®
. :xb;rﬁ QESOU My .
;-
18 .
-
by
h
B d
\
v
L FUEIS -V
v(mmw,?. V3,0l AT [(Su™) ®
¥ - o
,_. Arouaouis
\
.ﬁ ®
,Vr‘ °RILS U e pn
i UDIDT YT 3aUY SN FIT IXDS SSAUT T UL e ®
r. WONU ST Jusuuosrausd 5.3 F§ pa;ie T sur -
; @
v.. ®
b
b
e /1dr .
ﬁ Juapisaid 5
ﬁ que] 4 s o
1 : 5 /
2
w L R O R E T Q ¢K1aa13du1g o
S i we ee gy, .
: A e i *393(0ad juezaoduy 3sow s1Yy31 110ddns A(palaeay -
. B R T R -370uym pue uo Juawmod 03 L3Tunizeddo Ayl 103 nok MUBYI Py ’
D e v . . ’
“ : R K K a1q1ssod se ucos se pajuswsldmi aq poylaw lescedsip ueaso '
3yr 3eyl Luedwo) Buraopaaalg pue Futddiys oiiswied Lq pepusmmoddl
) 330321343 ST 3] “SUOSPII [EITWOUODI puUB [RIUSDUOITAUS YJOQ 10j
o L sdi1o) ay3 £q poylsw pa1iajaxd 2yi ST [esodsIp UBISC IBYI PUE BIIF ®
v e ! Tesods1p puerdn jo s219® QI{‘] $31Inbai papusmwosal UCTIDE IPG3
,f.n UE CMNSIR]D Ginag ‘uolslIRgD
v - panurjuocsd - el floaAquaacy
*n rg fueisataryn ®
F sa-aurfuy 3o o« R <

dioy amay g
S K13k jAucTen

=

=
—
®

«Q—- Tar fuesTIM

oml 3deq 301 83 Bepepeaniy pue barddng siisanny °®

L




e s Sl e Gu. S et by -y VYT —y To— - Pt -~ T, .. -.- r st WWJﬂJ- A v b A Ll -J
. O .. -, . . . . R N . .
. ... ® . e - .0 ® ® o e ® o ® ) ]
L ‘. . " . . e
d ] . . . . . : H ; M
: . ) P . 1 /
4 \ : . m . . . . , - o “ . !
ﬁ. . . . . FS '“ M
3 w
L .
! . s Y
] !
1 ®
.
8
-
3 L
a S12NQCHd Bsava smrodwoy) go dnos arig 7y jo requars e Gnw noE v ® J
f :
: »4
z ]
K|
~ (5:q3w o
n *1dag VOAu:nauumaD 9 uotiejaodsuell
. Aauetag -3 [9eYdTW
s . .
! Ca:9HM ‘ ®
-. *uby uotjejaodsuest ‘dao)
: 433SLLLOY H M NOILVHOJ¥0D yw3dvd IDIdd .
L
.. P ‘ATnay K1sa sinox ®
3 TONT *USO¥E SIAIN |
1 “uO03ISaTIVRYD URYZ 3JALIS
" “sanok A nay Auap 03 @deTd 103329 OU JO UTY] PINODd I pur shiemIinjpm
4 ay3l jo syidep Sy3z puR STIUURYD OY3I FO hUluoptsm [ ]
f.. *323foad styi uo Juduwod 03 Atunjuoddo ue 403 NOK NueYl 03 YSIM aM SU3 2 pInom STY3 spaemol da3s 1sati oug
.
v T{RALALNS DLW0U0D2 403 AJ1SS3nau e Bulwedag SL apeday ubladoy jeyl saamod AIPPUGD3S B awodnq Ic hIg p
4 MOU 4PaA A43AD 99ubap 433e3ub B 01 3404 BY) uo Juapuadap ade Ipy3 u0ISI[Jey) BUTNUTYI 3Te3S Isnw 's93L3S POITUN BYI UT ‘oM -seou )
3 30 SI[Lw paupuny 30 3|dNod ° ulyjLm sjue(d Bulanidegnues U3aYBL3 awos aaey ap -Tsng Jo Ino sdiys TrRWsS butatip ATmoTs ~ap sison ] !
o PRse3IdUT 2yl eyl ‘Aep o3 fep wolr ‘Hutpury sar . i
3 9(qi5s0d Se u0OS SB POYI3W [PSOdSLPp UPBIO BT YILM paadd oM pue sdTys Jo 39573 umo 5371 sty iadeg notad o
: -0att (1M NOA 3SNa} M *Awouodd 4oy ‘Aepoy A{|e1dadsd ‘pIsu By} pue paAoAuL R -
p S4030P4 |PIUBUUOALAUI BYT 30 S3SAUIUL 3yl ul Ing wdiqoad Syl 03 yoseoadde 3saq L - .
9 3y} 40 uotuido ue Buryew jo 91qeded jou .2 M  A[|EJLUYIF]  "3SBYINOSG DU . . TR 2amE : - @ .
ut Buijeaado satuIsnpul puP U0ISB|JAPY) 4O 404 AU} 404 |PLIUBSSD BJP SULSEQ P3ITAM 03 DU JO SNOTITINAIT G ATUC {TY :
b furuany pue sabeaoysue s, u03sajiey) 40 JudAbUP|UD puP UOLSURIXD paAOJdul By) ST DY eyl HulniiAdoaso yilm osibre .
5 3Pyl A3 L4043y ST404 PUL|OJR) YINOS 3YY 40 Woi3Lsod ayy uoddns £ 6uoals am I PUY PI022T 40 ob 01 YT PTInom T -oa
5 $3I04 9IPIS PULICITD YINOSG DU 19D 103ITATG . .
3 TRUL[0JR) YINOS “U0ISALURY) ‘4l33uibu] fUDTOM *d AW A- ; 5 R GEnE Aaar : '
L, 11a3s1g Awdy s 'n 8yl Aq pauedaud 338loud Buiuadasq Joqey uoisajaey) ayl oTem td W AT URaaTan 2030t © o )
N 6ULu4aIU0D TUIWDIRIS [PIUSWLOULAUI 4Rup BY] 40 1dL334 ABPI(MOUNIR [|IM SLU] ]
3 FUDSTIM [ 0N 1 .o
Y TUOSELIM (3U0(0) Jeag .
TOEGZ THITRIND u ® i
3 20t62 PUL[04P) YINOS ‘u03SI[URY) K |
. 616 x08 "0 °d SIADUT T : - |
g saasuLbul Luwy S SIp fuerpim e . .
) Cap CUOS[IM 'S AadeH [3UO|0) ' !
3 o o
' ‘
. {
y Y61 “8¢ 43G03100 A
' FLOT 0 IDqUALOK ® !
R N A& T IR N N ST TS [EETN R L S T L AT ’ 1
ONI SOME S3IA3aAH 0200 4 N WHOA MIN i
, YZIVid d3INVIIAINDO0On OS
! .
) NCILVHOJHO H3Idv 301y
' NOISIMTD SHIT1108INGS ° N < i
S3ana3d .
. 1
«
1
o .- [ ] o n
ke das - ik i




—w

W
4
P

S

o Ase e e 2
A Bt A

A

-

v

-ug

61

L

P{elod

230> vaav
LOT U oL

ANVIWOI avoy1ivy INIT 1SVOD d¥voavis | ..

RISSULY
-yines 2491 Ul 3101 Teyic 3f cburpaenold
(S5 S CRETT

2
cniiprnes 1ol
1 ope
43 3ENY freasmou

AP iuﬁwn.. R

puade T 10GIFK S TIE NS

oLt ping

1Usda0p IOQIEY Ul PAATCA
*130l01d tuttiedssq 10qIey UCISSTIRYD ayy 110 Hins
sanupiued Auedwo) pECITISH ourT 3ISFO) PIFOREST aul

NIoM iyl o3 31334431 UM pANSL 9SG SE D IUM JUAWIYPIE
t 1P3uswuCltAuR 130Ip AUy ApIeindiided pue j28foxd Butusdenaq
IeH uolnarreu) pacodeid 8yl oy adueIaler Uy 1 S1YL

TUOS TIM TaUCTED IPaQ

COP6C BUTTOIED 4INOS fuolsaTIEUD

616 x0d 0 *d

cIs2uthul 3o S:4I10D ¢321I351Q U03SITILUD
Awzy ay3 jo juswiredaq

sif ‘uosiiy S Alrep 13totol

q - tues-Tm1

pi6HT S Iagoycn

ANNGISING ¥R Loev,
NOS3INDLOM @ 4

ZOZZE #p11014 “Bp1Avos IRl
Jwewssedeq BusiosuiSuz

s

NOILVYHOdHE0D 113M07-02VvVS

Yo ow DA
BULANIIRINULK - JU2APISAa] DIT
xouang M ]
PO P
fSanos ApNay Ay

“1nafoag duruadsag o aogail uolsaavy) PREEY

SA[OUM am tuosPaa Syl aa] csSaue diyy
Ur aq uoasoaraey) 10 11¢d 431 eyl

REATIED B

-UlBIUOD 3q JIim ‘laod
Afojewtxoaddy
ystuedy ano woa3d s310diT yyIm 22gIanoy Golgm tuegaas
BUTWOD N AU wWoxl S1rodwl oyl JO Isol ut .
ALY YT 10 SPAIIISNPUT IR J-9U038 Ay -:J.L.Tiu..
JO UOlIlsINbOE JUAIHI oyl “YIModBd ponuliu
JUST[IDKA YITM - OBe 51004 0m] To VYD 2(gnop - suog
0GCZ 3O pPOOYaOqUETAU AUl Ul Ag O U0ISATARY) YAtadgl s uasd
130dxa aro 132dxa am o hre1 41 o sruandiygs ane o urng FUIst o U
ue pappupy sey ‘Sa08aed PariIOUTRIVODY pur 20(aTI2 300 st
-110e3 JutAcadul ATTENULIUOY 53T YIIM ‘UOISITIRGD 10 33 4]

1
SAP9A S1YY suo) gLy S [ nalioadde

Ut JJudEe ‘suc)

Vil oo
o7 =3 vads

13 .

TSI IFW seasaano Futldopaaal R PRI

aulpueisino 103 3ei1 ards 3, UR SATADIT ¢ WAL UL -

HYINOS puodas Ayl Awedaq am 0FR SIRIA om]  CSdas0TdLe (g 1o

18303 B YiIm pPUTIOAR]) YIlION "paojueg pue euljode) yineg ..).:/r.m

ul sjueqd yItm Lasuryoew A11Ixed Axojeardsaad jo xoamiceinues

umoud-AT1BUOTIBUIAIUT UP Alp AM "UOISATIeY) 10 1dod A4l 10
2ANINT ay)l UL PAISIIAIUT AI[BRITA ST UOTILIOdIO) [[AMOT-0005

123l0a1d Butuadaag aoqaeH uolsaraeyd 3y
IUOSTIM 1900T0D araq

T0%67 EBUITOaR) YInoS ‘uoisajaeyd
616 X08 9211310 1sud
$133UT8uz yo sdan) Away g -3

“af ‘UOSTIM S AdaeH Tauoro)

LIS BT RIS R 1)

B ) ' | J [ J
.?p“} — [ NN P S o

Py




N

e T

e

LA aen ane o

———

e

L et B gon

g

T

v

-~

Y

-

. :
i KU . 1iofand ayy 19 juewaxrTal
Y L { v Ayl oasoricns 1 uoTast Aawssa
s
.
nhivs Suirpury
vhnozuy Ayus st o
-ap nar 519
Kheunes 11 ix
WESPToINg, Ine 103
‘. L ol azeap oya Ky opoaddeoTpary
Do, e Ce FRE . CUDIEATIPYD YIICON IF TIPT DG Y
UOISATIOYS Y 10 23 =
H 1 e
‘ Tt vt
BT T T

MOXOH (ot

SRAML Y e g "oy

*U] SPUILLIZY JYUY §Ino

uoISIAIQ 28UIRIUOD

"ou| ‘saul ulesjeas

vl




m
ﬁ

U IAAAKR.

3l
aout

1wy

Craag

HOT Y

X

1w

tini ‘¢

|

AJAPY

SApOTOUa Y o

$aqueacy

- ateg

[Htopen

“110d TrUcIIEIASIUL UL ST
uelsaIPYy) Jo 350 Ayl yInoayl s1addyys eutlod¥) Yineg 01 s EOBRESE]
a3 01 sP 310dal [OCYDS SSAUTSNE Y WO PAIOU WAIT 1811)

AT{enuTINed aq 3ng d79Yy ouues [ “{I13unod 1no 3O S$101INc Bujddiys Aax Ay o

AU0 OJUT MOIE 03 ANUIIVOD OI SUOITAUI $IT PUT UOIKATIRY) MOTTL [TIm G 1w
yoroaddue ue 1dope 0l P3dU PINJOS(R Ayl 133ISNAW ULD | 3dic] pur FISNYIE SYS
11® Yafm #3LI33}191 ©F UBYI 12430 PIES SBPY YI[3M "IN IBYm ©I L1331 PPULED 1

q pessurdul

Aemlaiem pUBTUT PUE URODO 1O UGTIPZTIAUITIUC) dUI HIjm Ul #p4 o3 8% o

s15Eq paziTrioods ATYITY B uo S180 1Tay) Bujdolanap mou 2ar SIaTIarD
Aoy ulea] 03 aw 103 seadoad Ruruasyldrius A1ySry v ovoeq sey 31 °
pleoquas jJo 103921Iq ¥ sy CHutddrius 3o Adoyoundal a3 uy sadur

‘30 Surdupuly a¥d ur prardrotiavd sey qUEE TIYI 20330W YT L3

3 Buyuurdaq alv am A 0T IAIIO] TUATSD STU LT Golax I S
f31E1§ Ine 3O YI[EAY JTWOUODA AIRING AYL JLTWAAIAP 11TA 1d0g ueisapar

30 AII[TQETA By3 sfem [P0131a0 {ubw Jjeaih @ UT ITNT VDI

XS

Slon o< ST 3%

S1SP1AIUT YITM PAUUEDS BUTARY LG WIGPP UT Fuipe.

J0u 03 IJWPE [ YOTUM AITEIAATUL @Y O JuDBILICdA Gyrarasdy UL
pUE SaULSRg Ayl AQ pelatdued Apjusdal APRIS Syi 3o adeo w =A%)

saRy ] ‘RITI0yIuy 1104 MI 1o Jaodang U 183397 €

v s Loripsed 21 32a3cad o3 Adrcsonau oG Ava s osdaas
Soen W ST SHITIS AL

teasapIng jo uopitiad Ay o artd
«59n@ [ PUE AITIS STUT o UOUTIITY BOSE 1Al N
EouaNbl SARYy | 1E4Y (RAACT [11IM pacaal
2a33ar s3y 30 Adon B oG popItMicy OSTV
PLUILOIRY INCG AU J 0 a0 lweIlg o6

ST JUSWAIEIS [PIUBWUOIIAUN IJEAP ID0L o

1ing S
HERERIELUN

yueg |euoneN
'UIOIR) YINOS

i 9

®
-t

R e e




.

. ol

Ly
o

SR P R

T

LA e e SRt Yty

T -~y TTT T T e -
- — —y ——r—— e S i o alon cus o gns. 4 - g n 4 v - NN A " Chall v Lad
. c ot . J . . .
. Lo S { . ‘ ‘ ' R
'e - e o . " e ° e | )
. ‘ .» ' “ i ' .
o a o L e | - -
[P R . - - s - N ‘-
..,- .
.
. 8yl asNLI2Q UOISITILYD 03 IDTAIIS YSPT ITHYI oNUTIUOISIP O3 pey
i .
' ‘8uUTT TQWOD ‘sTedToutid INO JO BUQ ‘eIIR UT PISLIIOUT 9q sabex
f
: -oydu® sy3 eyl SArT3jeradwr Osye ST IT Inq ‘pouadsap aq saberoysue
. pue sTauueyd ‘sayoeoadde ay3j eyl aatiexadutr 3T st ATuo 3ON
sey/ds
rburyouney A33A9 y3TM I3bier bur33lsb aae sdrys ‘smouy Jueprseig 8oTA
T N
Suokzaad ST ‘pue BOTAXIS uY mou sdIys a9bae] SY3 Jo Auw IdeIIje %03 s
. )
03 atfqeun A13uasaxzd ST UO3ISBTIEYD 3O 3IIOL Y3} ITYJ SUBDW ST VAWU \W
H
*A1ojes I23uUd 03 WYl IOJF IOGIPY SYI UT IIIEM JUSTOTIINSUT Sem 00 EWILI¥VW NNILSYIHLNOS
‘K1a. 1
a13y3l asnedaq sizod burroqubrau o3 sdiys 3sorl aary am Kpeoily 1218durs
. *3UdW33PIS TPIUBWUOITAUT 3IFRIG Y3
stedroutrad Ino jyo sjuswarrnbsx ayj 3sow 03 loqrey UT pPIPUSUMIODDI IBUUBW 3IYJ ul JO pasodsIp dq jerra3ew pabpaap
8yl 3Ieyl pue 83sey [Te yitm pajuadwardwt aq Juswaasocidur 3o
atqeirns e apracad o3 arqe buraq uolsarreys uo Juepusdap ArLaTiul uetd vwwomounuwcu Jeyl puswuiodal ATbuoils ‘21033a9Yy3 ‘am
ST 3In3INg SSIUTSNQ INO SP ‘I0QIPH UCISITIPYD UT 3ISOIIJUT [e3ITA © -35us1531
Apeai 3InoA 103 POYOER3IIP ST 193351 STyl 30 Ados -paiazTeun
2APY 3I03313Y3 M UOISITIABYD 3O ITOJ IY3} woll pue o3 burjeasdo sutewai 19autTbug 35123510 943 03 YIPT AUNL 30 183381 N0
ur Auedwo) SwWi3TIPK U3AISEIYINOS AQ uaNel uotitsod ayl @©
satueduwod driysweais Berd ubTeiog pue uesTIdWY JO ISQUNU © JUIS : -
*sI98utbul jo sdIOl ‘315123STQ UO3ISATIRYD 3Y3 Ag ®
-oxdax sm A37oedes 1933°T STY3I Ul ‘ssautsng Aousby drysweals pue paaedaad 35s8(01g butuadasag 10GITY UOISITIRYD Y3 I0J IIUdW
-23e3s 30eduT [PIUBWUOITAUS IJEIP IY3 PIMITASI 2aPY M
butIopaaals 3yl ur psbebus sy Auedwo) SWI3ITIVN UIDISEOYINOS
{UOSTTIM 13UOTOD Jesq
1usWaTIUID
Zo¥6Z "D s ‘uolisayaeyd
AQNLS NOILVOIAWYN HOSMVH NOLSATYVHD 3 616 X08 "0 °d
saasutbui jo sdixop Away s °f)
Z0r6¢ "D °S ‘uo3isarxeyd "Ir ‘UOSTIM S AXIPH TauOT0)D
616 X098 ‘0O °d
sxa9utbuly jo sdio) ‘3IDT23ISTQ UOISITIRYD
‘UOSTaN ‘D 318qoy T9UOTOD
¥L6T ‘6Z 12Q03dQ
PL6T ‘¥T Bunp
0INIS 20963 YNTIONV) HLIOS ‘NOLSTIEVH) 15¥832L (0ol
0ONIS 309682 YNIFIOMVD HINOS ‘NOLSATHVHD 1S¥8:22L (CO) IR TNV X ORI
WY UMV ANOH4TTEL B HIRYNGR O @
86 HIaVUT O 4 sty Wy 9
wIns wiitd 9 ZH,H!E.-B-:’ OAY SHOLYEIA() ch_’lu.—-
NINTSIONTYY Y| ONY SHOLYNII() TYNTHNT], SIWOATALLE - SHEROMY NNV KANADY AIWSKYILG
SINOGIANG — SUINOYY] QNV SINITY dINSHYILG ‘O U ARILINY : NHALSVAHL sz
‘0D N-a-.—.-u-<: Z:ﬂ.-.t#.”.—:.—.bom *
- L‘r ‘LP e




TvevY

v

A A el e A e By

AZA T AR I 5 MY

b ane o g

e

2 gn gncoe an an e o S o0 Mot Sun A e AN MGG A0 S aus s e an o A 4

o [ ® . . @
i . ... , i ‘ ‘
N i * Ct .
. . .
o
. LA
) [ e e - . i
M/SSL

apisadd

s

TONT “S¥IHLONE &mmx&w
‘L1na3 sanog

*3uwyq a7qyssod 3S9T[4E9 SY3 3B PAA’ITYOe 248 S[BOSZ AIeSSadau
3yl 38U} adoy ATa430UTS aM pPUBR 1333BW JUBJJIOAUT STYY BUTATS ade
uat38zuBdLo Jnof pue nok jeyY} 3I0JJ8 pue BuT} 3y} Ijerossdde am

*MOTTI0J TITM SIBY30 pu® BUTTOJIB) Y3nos
9AL9S 03 9NUTUOD [TIM SJo3BIadO 3sayjl J0QJdeH UO}safdey] ul
sjuawasoxduy AXessa0aU U3 Yj3TM  *acelduowwod ade 338J oATI-A3ATYUD
Jo 833810 A13AT303dsax HyccE PUB 9Ofpy¢ dIB $8FVUUOT 55048 Ayl
pue (ueuwzajep) apTM 3983 Q0T bus FUOT 383J £6g PuUB (leYjuapnid)
9pTM 333J OOT pue BuOT 383J (3Q o€ S[ISSSA 853yl -UOTIBRIOAIO,
dTysweal}S UBWIIIRM puUB SBUTT TET3USPNLS Y30Q 10J S12S82\ HSY] drye
pigoqy J91yB1T 403 sjusde se Furddiys uT sSaduBApeE TEDITBOIOUYDSG
9yl JO 3wos JO UOLJaI0) 3Yl Ul 3q 03 ajeunidoj ale ay

‘635507 OTWOUODd [EBJA9US3 BUTISJINS SL [[aM SB
90IaWWo) JWIFTIBY 3UBIJIOAWT 8SOT O3 UTERRI8D ST BUT[OJIE., {3nog
d0 33w 2q 35w Spa’du 9sayj sdyus pazireldads pue mau YT

c§auuBYyD Japlm pue Jdadaap 407
pue sutseq Jutudny pue sadedoydue Jadasvp J0J pPIAU BUL SSIULIS
Araeinotaded ;. ca9jeTpowul pue JUalin ade SIUIWIACIUWT JOQUE
ue3sataey eyl uotutdo pPILIPTSUCI Ino ST 1Y fomTy JO pojLad
PapUIIX3 UR JIA0 UOISATIBYI Ul ssaursni Jurdatug 3ty ut palesuv
A18AT30® Uaaq Buiae ©308(0dd BUTUIADI JOQJIE; UOYSIJBY,
9Y3 U0 JIa8yjang julawuod o3 Lj1unjtoddo siyj 40 NCA |uey]

SUOSTIH [PUOTO.: JEd

COboe BUTLORS yynor ‘uoysaldey,
ol6 X0 30TJJ7 3s0.1

sda9ulduy jo sdaoc, Luay oo

“ap fuos|Ty 3 Adde: Tauolo.

nL6T 1 J2quanoy

20v6e YNITOYYD HLNOS ‘NOISITAVH.)
1334LS AVE LSVI GEC 1% XOH 40HHIO [sOd
SINADY dIHSWVILS

ote NIuswy.e?

SYIHLOYE 133¥LS

sex/ds

JU3PTSaIg BOTA
‘%04 S

"0D FIWILI¥NVW NHILSYIHINOS
‘sanok Attretpao)d
*sjuawajeys butobaioy ay3z Ino aeveq diay 03 STISSaa yser
$,5UTT TQWoD I03J 3IaadYs UOl3eDTJroads syl burtyoelle 3i1e amM
“®PTI MOT 3IP I93Pm JO 3333 A3103 UT I0Yydue
3J® 8prx ued sdrys 3300J (QG8 OMm3 s13ym se2aar sberoyoue 210w I0 BUO
ap7aoxd o3 A3rsseceu ay3 sT soueizodut tenbs jo  -@Tqissod se uocos
se 3933 (0p) £3I03 3ISPIY IP O3 DPISESIOUT 3Q IOGIPH UOISITIRYD
ut syjdap Tauueys syl Iyl 2arieaadur 9103arayI ST 3T
*sdrys uispow 103 papraoid aq
seale sbeioyoue pue sTauueyd sienbspe 3ryy eduelzcdwl 3Isowin ayl
3O ST 3T ‘sa7da1>d burddrys uiapow ut sousnbasuos Aur jo 3xod e se
O3 Pp21x333x aq 03 3IYbra s3T UTP3I8X ©3 UOISSTIFYD 103 ‘ATIEaTdD
*Joysue 3e pPabieydSTp pue papeoY aq TIIM sabirq aya 3Iryl ostwaad
8y3 uo paseq ST AOmmo>.ma>u|nmm~ 3y 3o srdroutad ayoum ayy

*{TPWS 003 PuP MOTTRYS ©O03 Y3IOQ SBM SPeoy UoITT992y 3¢ abeioysue

PLE6T ‘pT aunp Z# abeg

UOSTaN ‘D 333qouy 13uoTo)

- = AN aan AR Sarinar Sasl el el e ant
YT, ﬂ RS T Vv Aty
. t . .

B-3y

-

PP W . W]




L . v v ‘4-1d1~\-.\,\.. Lahd N

23:9HD

1a8BUBl [B10UB) § JuUIPISalg 2d1p
pa2y "H§ urajed

TR T

‘s1nok £(axanuis

*333fo1d jueltodwl siy3 pulyagq 3zoddns ino moiyl o3 3} pIlnos aiojaiayl
9" pUE JUBULLATAUO AY3 03 waey IuedTjlusts Aue Burop Inoyita paysid
-L03de 3q ued juswanoirdwr pasodoad 8yl eyl Juijesy ino sy 3

"9UBIUBAPESID DTWOUCID UR 1e g Pinom

Fuiddiys uesdo jo osn ey eUf[OXE) YInog Ul L13snpur suf{aep o3 pamolie

913m s2131(1ae) J40d ByYI J1 'u03ISITIBYD JO II0J AYI JO JuswaA0oidwl

PU® UOIJIEZIUIBpOW BY]1 IIM POUIIIUCD DI0JIIDY) IIE 3M PuE SSIUISNG 1O

3O §3jwWou032 oyl 03 Jueirtodwr st RBurddiys paziiaurejuony “s{oo3 puey

S>OIUBYO3W Jiodxa pue sTeTI9)ew 310dwWl 03 UOISA[IBY]) Jo 104 IYyI sasn pue
BUTTOIB) yinog ‘HungaBueln ur psiedof st surdwo) jocl earan ayl

T$3UBUWI0I INO 13JJ0 01 3YI] pynom pue
193u18ug 31211381G Lway s 'p ayl g pazedard 31safoay Huruodaa( ioqaey
UOIEITIRYD 4] YUIUIAIIUOD JUIWAIEIS [BIUALMOILAUI 1JEIP Oy pPamd1asl
PUB P2:13001 A[Iuada1 saey 9y “£3T1[128) 340d s1yl jo Juswaacadur
pue Juowdo[arop pouuerd oyl I§AI3IUT HITA PIMOT O] sey Lueduwoy (ool
BO13] 8yl BUI[OIB) 4INOS ‘U0ISI[IBYD JO IJI04 AYI JO JUIT[D B SY

IUOSTIM [8ucja) seaq

ZO%hT  BUT[OIB) yInog ‘uoisafiey)
vin X0 d213J0 1504

s1oautduy jo sdi. Lway ‘g g
AP fuosTIM s Aixel [auojo)

DVETE SRR Y
60E-LS XTI ' ' WOILYNOGNOS TIONVINL ML 10 Kimiprsang
260L-

010L-PES (€08} INOHETIIL S116L YNNOUVI HLNOS 'SUNSIONVYIO .Qz\ .L!‘Q:QQ NQQ.& ‘Q\h\w

VIN ‘D 'S DUNEIDAVEO .¥IIAN. $EIN0AY 116V ®

TPaO Ny S3a00 9 E
JO1SAIT( IALINDONY

1 aodde

s raddn s

ows e s (e

—aa
pur o
[ESTNIFRHTI

IR TR TR IR I}

e

8LLT
Vet THNANY L v o B L o .

"ONI‘S.19NA0YHd 3134DNO

Co A
. .
® : 4
. ...




T R e ~—y T T Y S —r— o ——— Pr————— Ty ——
. ., - . L c .
{ J e - ® ® ' o ' ® o ® e o o )y
.- R * ' ’ . ' '
N . . ) "
. ] ' P .;
. ! - . R S i
1 . . . .
. B . i 4 . * N O C . ' : ’
- - . - - . el . - - it ' - - . . [ *
3
! .
3 i VY L e a2 NarY KN A e emnR e
_— SYNIVG A wiRe INVESHE  vine.w w0 ponwe i )
v o
-
;. )
b

4 3x0d 03 AT130011p bur3ei woul 3o Aurw
pue Aemybty aspuiaur osoiy  Cpouuntd 1

4
-01d 15Hy3lo snolrownN ‘68671 Aq LL13oTduon
3 [EIPPI [TP YUT[ O3 APM&d1} [eIjiar
f Tedroutad S31 puv 3104 DU UDMION » ‘
. apraocxd slemybru Axewidd Touse pur
r.
S CaaTa.
H3II0N IYI UT poazaTdwcs AT ucy [ERNES

[ O 1AM U TM D0
TUT M

*SA)P3S UIAISOM-pP iy pur R R
I5T140D ID3jow 3O 2
Syl apianid
Jo JIaqunu [Pnba ur
~doraanp Bul pAIETnWTIG FOU LT R R

sdaon v

RN

‘=arguystaad pue ‘syanpoxd pinkbiag
rozrretoads jo uorTIe2TiIGnN
11 ne .»;J.L,r:. ReP ot SN
Y3 1rc pue ut cgelosde
abpInar ur o1

ut

. , Y i1 .
. 0 TOR puw - v
3 T «1;_..?_ . . .
. »
~ . " ’
. ) PR
v . ti IS :
, ~ UG G N @ :
b , . |
b ‘ ’ ]
N i . 4
r -, -
v. : ’ “/,ﬁ. ,. , ,. : .. : . . .. ,
4 : i ol R ; S . J
f .. Rt . e ot 1 : 1
. . H s e . P . v . vl ." Fovrien
: L L o v
coces ) egungey "y
HAMME ISABL SHINNYE el
! L LR A T K
FIAREAE: FHPDONT U I 1
A AR 1)) »
LN franou ‘ 4
. .
»
. _
) | g
; .,
,. . 49
' ’
he
V .
v
.. 4
..~ ® » ]
4
1 A
v q
oo o = - - . »




Al 20w Bt fniiah e d

g
-

~

~Y

v

VAS dTAA = ISTMLSYOD — AVMUIALYM ANV'INT — OJHYH

Buraex *m *3

u:owmmv.—m @OTA BATINDIXTF

.

yoo

NOTIVMOJE0D ONIMOL #OV1S JLIHM

Tauweyd y

‘sanok ATnay Adap

afaiupg

*30a{oad xolem sTYY WO
Jusumod 03 A3Tunigoddo ayl 2aeTOAICHE ATALIDUTS ap

*luaTpadxa oW IA0JC SURPI JMOYDTYM JO
UOTIPZITIIN A woTirluamaTdws ATJeS SIT IUPSJPA O3 SB Lm0
-uoda a3yl 03 IWWRIICAWY TBITA UoNs jo 10aload ayil IIpTSWDO
am ‘sjuTodmela OTWOUDOS puP TEIUMUOLTAUS Yloq woajy Tesod
-sTp pupldn 03 afgedajaucd ST Teraajew patpaap jo Tesodstp
UPaD0 IPYI WOTUTdO $,430) 2yl UT JNIUGO Am UAROYY

“JewTUTE paz@pisuod ATiudsaxd st ,ze jo uidap

*,hE JO LuwdXd Ul £1iPJp Fuliedado axTntaa

03 paledIoTIUR aup AlpTnotiged suolidaioad amin; ayl
U7 pup *ATIUAUND SIDUWPISUI AUBPE LT *SSAYe pue ssaxfur
Joqaey 2UTITRbal [P SCTYS JAUTEIWO. JO 9ZTS PAIRCTIOTIUR
2yl pue sadAl drys Aaey pailedyicrydos ‘saexuey

‘eurtoge]

YInog jo 2IPIS YY) PUR UOISITIFY. O IC: Yl yioq ;o

Juswdotasap DTWOUDDS PINUTIUOD 3, 74 TETIGISES $1 SPUSq
Buysea pue FuyuByIPad ‘sSulsPg JuTwIMi rPutadeTud ‘stauurud
Buruadasp Aq 013JeI] [2SSAA ABJPT @A T1102CSOUS ATIPTADTIIEC
PUP ZUTISIXD JOJ UOTIBTTAPU 33ES ;0 WisTaoad oyl

*309loag Furuedaag Jogavi UCISITJIEYS Ul 3O JUM
~81e31S TPIUSWUOJTAUS 1JEAD 3yl 2uTpavias woritaodros Butmer
MOPIS BITYM JO uwolurdo 3yl setaadxd 01 Furitam we ]

20062

nL6l ‘T Jaquanoy

coLhe oy

YN o od

9Lcy

TUDST1m T8UDTOY JEIQ

PUITOJP UINOT 'WOISITIPUD

€1e x0g #21330 1804
sd@autsul 3¢ sdIo) Away g °n
*ap ‘uosTip ‘s Alaey TawoTOl

SLOUNORA

NOLLYYO4Y0) INIMOL YOVLS SLIA

1
”
q

eata e adatatateta

L 4
-‘.f_‘L.' i a il atiate o




A0 S M Shom Jhen U S St AN Y Ne e v 0 &

b, [ ) PR
| PR T Y RN

SOy \lErErEL e 2 . at . s 2 & A

APPENDIX C
LETTERS OF COMMENT

ON REVISED DRAFT EIS

T

U S S AP S Sl S ¥




w u u nu un mn mu wm

Qo O o o o0 600

U. S. Department of Commerce

U. S. Department of Interior

U. S. Coast Guard

U. S. Environmental Protection Agency

U. S. Department of Health, Education and Welfare

U. S. Department of Agriculture, Forest Service

U. S. Department of Agriculture, Soil Conservation
Service

Honorable James B. Edwards, Governor, State of
South Carolina

c.

Water Resources Commission

Water Resources Commission

Department of Health and Environmental Control
Department of Health and Environmental Control
State Ports Authority

Water Resources Commission

Wildlife and Marine Resources Department

Community Development

C-4

c-5
Cc-5
Cc-6
Cc-6
c-7
c-7
c-8
c-8
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