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SUMMARY 

Murrell s Inl e t Navigation Project. Georgetown County, Soi.th Carolina 

( ) Draft (X) Final Environmental Statement 

Re s pon s ibl e Of fice: U. S. Army Engineer District 
P. 0. Box 919 
Charleston, South Carolina 29402 
Telephone: 803-577-4171, Ext. 229 

Name of Action: ....\At) ,Admi istrative 
-- ___,., / (, 1 5 .f\ , , ' / t\ 

2. Description of Action : ~The recommen e pan o 
of the following: dredging an entrance channel, 300 feet wide and 10 
feet deep through the offshore bar, a distance of approximately 3,000 
feet; dredging an inne r channel, 200 feet wide and 10 feet deep for 
,, distance of 1,850 feet then, 90 feet wide and 8 feet deep to the 
major be rthing area a t old Army crash boat dock, a distance of 13,590 
feet where it would t e rminate in a turning basin 300 feet long and 150 
feet wide; dredging a deposition basin 18 feet deep adjacent to the 
we ir section of the north jetty; constructing a north jetty 3,455 feet 
long with a low weir ~ection for sand bypassing; constructing a south 
j e tty 3,330 feet long , constructing a fishing walkway on top of the 
south jetty; and constructing sand dikes on both sides o~ the ,}nlet to ~ 
tie the jet ie s to the existing dune line. _. .. __..- .. ;f, 0 ,, l C~f4 1J.or 
0-r V o rp f' ~ H f ,' 11 !. r5.J • l J (t ro / / 11 L- , C:----
3. a . Environmental Impact~ : Short-term increase in turbidity; altera­
tion of existing vegetation in upland disposal area; temporary frightening 
of birds and mammals in the area; destruction of some benthic organisms 
by dredge cutterhead; smothering of invertebrates under jetty stone and 
in beach disposal areas; possible temporary increase in local mosquito 
population; improvement of navigation with associated benefits to local 
economy, charter and commercial fishing industries, and recreational 
boaters; and increase in recreational opportunities as a result of the 
fish i ng walkway. 

b. Adve rse Environmental Effects: Temporary increase in turbidity; 
alteration of exi st ing vegetation in upland disposal areas; temporary 
frightening of birds and mammals in the area; destruction of some benthic 
organisms by dredge cutterhead; smothering of invertebrates under jetty 
stone and in beach disposal area; possible displacement of wildlife 
species; and poss , .. 'e increase in local mosquito population. 

4. Alt e rnatives. Alternatives to the proposed action include no action; 
channel improvement without structural control; and modified structural 
cont ro 1 s. 

5. Comments rece ived f rom : 

U. S. Department of Interior 
U. S. Envir ~nment a l Protection Agency 



Conments received from (cont'd) 

U. S. Department of Commerce 
Forest Service, USDA 
U. S. Coast Guard 
Department of Health, Education, and Welfare 
Soil Conservation Service, USDA 
Federal Power Comnission 
Department of Housing and Urban Development 
S. C. Department of Parks, Recreation, and Tourism 
S. C. Department of Archives and History 
S. C. Department of Health and Environmental Control (Bureau of 

Wa~tewater and Stream Quality Control) 
S. C. Department of Health and Environmental Control (Division 

of Vector Control) 
G. C. Merchant, Jr. (Litchf ield Beaches Property Owner's Asso-

ciation) 
Or. and Mrs. C. R. Hay, Ill 
;homas L. Dulin, H.D. 
Hrs. Josephine H. Bostick 
Hrs. Samuel F. Ervin, Jr. 
Lois A. and James D. McArthur 
Hrs. James Judd Green 
Henry 8. Powell 
J. H. Gasque 
Hrs. J. H. Carmichael 
William S. Carmichael 
W. Willson Powell 
Nicholas H. Beasley 
P. I . Bost i ck , Jr. 
Betty G. Carmichael 
J. H. Carmichael, Jr. 
Hiss Willouise Carmichael 
John A. Stedman 
Geoffrey I. Scott 
Hrs. Anne 8. Powell 
Frederick J. Cole 
David H. Michaux 
Walter I. Guy 
Catherine W. Crumbley 
J. L. Brown 
John G. Conway 
C . H . Ho I I and 
T. M. West, Sr. 
L. C. McArthur, Jr. 
G. E. Shopbe I l 
Howard Walters 
Mrs. Jollaine Dulin 
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1.0. Project Description. 

1.01 Project authorizati n. The Hurrells Inlet 
navigation project was authorized byte Congress of the United 
States on 18 November 1971 under Secti n 201 of Public Law 298, 
89th Congress (House Document 92-137, 92nd Congress, 1st Session). 

1.02 Project purpose. ~ he purpose of this project 
is to provide safe navigation for existing and prospective vessel 
traffic by establishing and maintaining a safe navigation channel 
'rom the 12-foot contour in the open ocean to the village of r::--~ 
Murrells Inl e t, and constructing a turning basin and jettles,(See 
Plate 1) . The benefit-to-cost ratio of the proposed project is 
1.4:1. A summary of project economic data Is presented In Appen-
dix A. 

1.03 Description of the proposed plan of improvement. 

1.03.01 General. The proposed plan (Plate 1) provides 
for the construction of a north Jetty with a low weir section, 
south jetty, sand dikes, littoral drift deposition basin, entrance, 
inner and auxiliary channels, and recreation facilities (parking 
area, comfort station and fishing walkway on south Jetty). The 
north and south jetties, sand dikes, deposition basin, and entrance 
channel are shown on Plate 2. Inner channel alignment Is shown on 
Plate 3. The proposed jetty alignment Is based on preliminary model 
testing at the U. S. Army, Corps of Engineers, Waterways Experiment 
Station, Vicksburg, Mississippi. Further testing of this plan Is 
presently underway and If modifications are found to be necessary, 
they are planned to be made in the contract plans prior to approval. 

1.03.02 North jetty. The proposed jetty would be con-
structed entirely of quarrystone from the shoreward end of an exist­
ing dune line at el~vation 9.0 feet mean low water (mlw) to the -10.0-
foot mlw ocean contour as shown on Plate 2. Total length of the north 
jetty would be 3,455 feet. Seaward of the weir section, the jetty 
would consist of a head section and two trunk sections. The Jetty 
head consists of the outer 150 feet of the jetty; this section would 
have two armor layers of 6-10 ton stones, a maximum crest width of 18 
feet and side slopes of one vertical on two horizontal. The Jetty 
trunk from the head to the -6 foot contour would have two armor layers 
of 4-7 ton stones, a maximum crest width of 15 feet and side slopes 
of one vertical on two horizontal. The jetty trunk from the -6.0 
foot contour to the weir would have a single armor layer of 4-7 ton 
stones, a maximum crest width of 15 feet and side slopes of one 
vertical on two horizontal. The weir section would be 1,315 feet 
long and would allow the passage of littoral drift traveling es­
sentially between the shoreline and the -4 . 0-foot ocean contour . . 



The weir sect ion would have a single armor layer of 0.56 to 0.94 ton 
s tones, a maximum cres t width of 12 feet and side slopes of one verti­
cal on two horizontal. The shoreward portion of the jetty trunk would 
have a single armor laye r of 1-2 ton stones, a maximum crest width of 
15 f eet and s ide slopes of one ve rtical on two horizontal. 

1.03.03 South jetty. The proposed jetty wo,rld be construc-
ted from a new sand dike (terminating at the -2-foot contour) to the 
-10-foot ocean contour. The j etty would be constructed entirely of 

quarrystone for a distance of 3,330 feet. The top elevation of the 
jet t y would be 9.0 feet mlw. The jetty would consist of three sections: 

a 1,ead section nnd two trunk sections. The crest widths, armor !>tone 
s;zes and side s lopes for these south jetty sections are the same as 
described for the north jetty on the ocean side of the weir. 

1 . 03. 04 Sand dikes. Sand dikes would be constructed from 
the s hor ewa rd ends of the stone jetties to the existing dune line at 

+10 feet e levation. The sand dikes would connect the jetties to the 
existing high land. The south dike would extend from an existing dune 

I ine to -2-foot ocean contour, a length of about 2,850 feet. The north 

dike would consist of strengthening (by widening) an existing sand dune 

for a distance of 500 feet. The dikes would have a crest width of 100 
feet and side slopes of 1 vertical on 10 horizontal for north dike and 1 

vertical on 25 horizontal for south dike. The dikes would be construc­
ted of hydraulically placed, granular fill dredged from the proposed 

channels and deposition basin and placed by the discharge line of a 
dredge. Upon completion of construction, the sand dikes would be 
planted with sea oat s , wiregrass, or other salt-tolerant plant species 
to aid in erosion control. Profiles and typical sections of the jetties 

and sand ciikes are shown on Plates 4 and 5. 

1 .03.05 Deposition basin. Following the construction of 
the jetties, a deposition basin wouid be dredged with a pipeline dredge 

between the south jetty and northern limit of the entrance channel to 
trap 1 ittoral material moving southward over the weir section. The 
basin would be dredged to a depth of -18 feet and would have a capacity 

of 600,000 cubic yards. The side of the basin adjacent to the weir 
would be 1,300 feet long; the other dimensions are commensurate with the 

required basin capacity. The capacity of the deposition basin would be 

large enough to hold a three year amount of the estimated southward 
I ittoral drift of 200,000 cubic yards per year. 

1.03.06 Entrance channel. The entrance channel would extend 

from the -10-foot ocean contour to a point within the jetties, a length 

of 3,000 feet. The entrance channel would be 300 feet wide and 10 
feet deep. An allowable overdepth of 2 feet would be permitted to com­
pensate for dredging inaccuraci es . Initially, approximately 320 ,000 

cubic yards of material would be removed from the entrance channel. 

Side slopes of 1 vertical on 4 horizont a l are expected initially after 

the box-cut dredging of the channel. Due to the wave action in the 
entrance channel, the ultimate side slope would probably be 1 vertical 

2 



on 10 horizontal. The distance between the edge of the channel and the 
jetty toe is sufficient to allow the ultimate side slope of 1 vertical 
on 10 horizontal. 

1.03.07 Inner channel. The inner channel (consisting 
of Inner Channel A and Inner Channel B) would extend trom the entrance 
channel through Main Creek to the old Army crash boat dock, a length of 
15,440 feet, where it will terminate with a turning basin 300 feet long 
and 150 feet wide . Inner Channel A starting at the entrance channel 
and extending 1,850 feet would be 200 feet wide and would have a bottom 
elevation of -10 feet mlw. Inner Channel B would be 13,590 feet long, 
90 feet wide and would have a bottom elevation of -8 feet 111lw. An 
allowable overdepth of 2 feet would be permitted to compensate for 
dredging inaccuracies. Sid ·, slopes of 1 vertical on 4 horizontal are 
expected after the box-cut dredging of the channel. Since there would 
be little or no wave action in the inner channel, it is believed that 
this slope would be stable and easily maintained. Approximately 200,000 
cubic yards would be removed from this section during initial dredging. 

1 .03.08 Auxiliary channel. The auxiliary channel would 
extend from the entrance channel to the -10-foot contour at the mouth of 
Oaks Creek, a length of 670 feet. The auxiliary channel would be 200 
feet wide and /I feet deep. An allowable overdepth of 2 feet would be 
permitted to compensate for dredging inaccuracies. Approximately 
64,000 cubic yards would be dredged initially; there would be no annual 
maintenance. This channel was recommended by the Waterways Experiment 
Station to allow better tidal flow into and out of Oaks Creek. 

1 .03.09 Recreation facilities. The main recreational 
feature in the authorized project is an 8-foot wide fishing walkway of 
asphaltic concrete which would be located on the crest of the south 
jetty. The walkway would extend from the sand dike to the jetty head, 
for a length of about 3,330 feet. Access to the walkway would be 
accomplished by the use of existing developed roads in the park which 
end at a parking area approximately one mile from the walkway. From the 
parking lot, access would be by foot traffic only along the beach in 
accordance with the current Master Plan for Huntington Beach State Park 
prepared by the South Carolina Department of Parks, Recreation, and 
Tourism. A parking area for 100 vehicles would be located adjacent to 
the existing parking area in Huntington Beach State Park. A comfort 
station would also be provided adjacent to the parking lot. Recreation 
facilities are shown on Plate 6. 

1 .04 Proposed dredged materials quantities and 
placement plan. The initial amount of material to be dredged from the 
various reaches is as follows: 

Entrance channel 
Auxiliary channel 
Inner Channel A 
Inner Channel Band turning basin 
Deposition basin 

Total dredging 

3 

Cubic yards 
320,000 
64,000 

177,000 
23,000 

600,000 

1, 184,000 

. . -



1.04.01 Entrance channel. Initial dredging quantities 
for the entrance channel are estimated to be 320,000 cubic yards. 
This material would be used to construct the sand dikes, and one-half 
will be used for beach nourishment. 

1.04.02 Inner channel. The initial amount of dredging 
required for construction of the inner channel qnd turning basin is 
estimated to be about 200,000 cubic yards. (177,000 cubic yards from 
Inner Channel A and 23,000 cubic yards from Inner Channel B.) Most of 
this material (about 194,000 cubic yards) is suitable for beach nour­
ishment and would be pumped by pipe line dredge to nearby Garden City 
Beach. The remaining 6,000 cubic yards is mostly fine sand with 36 
percent silt or clay and is not considered suitable for beach n,our­
ishment. Thi s unsuitabl e mate rial will be dredged from Inner Channel 
Band pumped by pipeline dredge to a nearby 5-acre diked upland dis­
posal area (See Plate 1) . 

1.04.03 Deposition basin. The deposition basin would 
be located be tween the j e tty weir and navigation channels to intercept 
and hold materials crossing the weir. Initial construction would re­
quire the removal of 600,000 cubic yards of sand of which approximately 
one-fourth would be used to construct the sand dikes and the remainder 
would be used for beach nourishment. 

1.04.04 Auxiliary channel. Initial dredging quantities 
for the auxiliary channel are estimated to be 64,000 cubic yards of sand 
and she ll. This material would be used for sand dike construction. 

1.05 Diked disposal area. As discussed above, about 
6,000 cubic yards of material would be placed in a 5-acre diked disposal 
area during ir,itial con s t ~uc tion and approximat e ly 1,000 cubic yards a 
year for ma,ntenance during the 50-year li fe of the project. Thi5 upland 
d; sp.r a l area wi 11 be provided by Georgetown County, the project sponsor. 

1.06 Operation and maintenance 

1.06.01 Dredging. The most significant aspect of 
operation and mai~tenance for this project is maintenance dredging that 
would be accomplished about every three years. Such dredging would 
average about 203,000 cubic yards of material annually at a cost of 
about $335,000 including the cost for mobi 1 ization and demobi 1 ization. 
These annual quantiti es include sand bypassing of 200,000 cubic yards 
and inne r channe l maintenance dredging of 3,000 cubic yards. Because of 
the flow restriction created by the jetties, the entrance channel would 
have suffici ent tidal currents to be self-maintained and, therefore, no 
maintenance dredging would be needed for that channel. Disposal material 
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from the inner channel would be pumped by pipeline dredge to the same 
general area as for the initial construction. About 2,000 cubic yards 
would b.e used for beach nourishment and 1,000 cubic yards would be 
pumped to the upland disposal area used for initial construction. The 
I ittoral drift that has passed over the jetty-weir and into the depo­
sition basin will be used to stabilize the adjacent shoreline. Sand 
bypassing will be done by pipeline dredge with the sand being used to 
nourish the adjacent shoreline downdrift of the inlet in Huntington 
Beach State Park, or upcoast if required. 

1.06.02 Jetties. Included under this project 
feature are the two jetties and sand dikes . No major rehabilitation of 
these structures should be required since toe protection will be pro­
vided for t he j et ties where scour is most likely co occur. As scour 
occurs, this apron of toe protection stone drapes the sand slope thereby 
holding foundation sands in place, preventing set t lement of the rubble 
structure. It is estimated that jetty maintenance should not exceed an 
average of one percent of the construction cost each year. 

1.06.03 Recreational facilities. Maintenance 
of the walkway to be constructed on the south jetty is expected to be 
relatively high since it has been estimated that the pavement would have 
to be replaced about every 25 years due to storm waves breaking on the 
jetty which may cause some shifting of the stones under the asphalt 
pavement, thereby breaking up the pavement. It was determined that 
maintenance of the comfort station would be less if it were located in 
the vicinity of an existing parking area instead of at the jetty since 
there would be better access for maintaining the facility and vandall~m 
would be reduced. The South Carolina Department of Parks, Recreation, 
and Tourism will be responsible for maintaining all the recreational 
facilities including the walkway, the comfort station, and a parking 
area for walkway users. 

1 .07 Special studies. Under the aforementioned 
authorization, the following studies were conducted: 

1.07.01 Environmental studies. Environmental studies 
were accomplished under a contract with the South Carolina Wildlife and 
Marine Resources Department. The study was designed to: 

a. Provide an estimate of the biological 
productivity of the area with a view to preventing or minimizing any 
adverse project effects on biological systems. 

b. Provide a basis for an assessment of changes 
in biological communities during and following construction of this and 
other similar projects. 
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c. Provide the basic information needed for the preparation of this environmental Impact statement. 

1.07.02 Model study. A physical model of Murrells Inlet and estuary was constructed at the Waterways Experiment Station (WES) in Vicksburg, Mississippi to examine the effects of currents and wave conditions on different arrangements of project appurtenances under simulated prototype conditions. WES presented seven jetty alignments 
for preliminary testing using surface current photographs taken every 
hour (prototype) for one tidal cycle. From the seven alignments pre­sented, Charleston District selected five for preliminary testinQ. A brief description of these plans and the results of the preliminary 
testing follows: 

a . Plan 1. Same as project pidn presented in survey report with the following change: deposition basin ;~ larqer and a dredged channel into the basin is provided. This plan blocks flow 
into and out of O~ks Creek. As a result, flow into and out of Oaks 
Creek is very circiJitous and could cause scour at the south jetty and sand dike. Surface ~~rrents are also strong toward the left side of entrance channel and could cause migration of the channel. 

b. Plan 1A. This is a modification of Plan 1; a 300-foot connecting channel between Oaks Creek and the entrance channel was added to help flow into and 011 t of Oaks Creek. Photographs show that this channel does help the Oaks Creek flow. A comparison of hour 2 for Plans 1 and 1A shows that the Oaks Creek auxiliary channel lessens the possibility of scour at the south sand dike. 

c. Plan 1B. This ls a modification of Plan 1A, which reduces the width of the auxiliary channel into Oaks Creek 
from 300 feet to 200 feet, and extends the south jetty. 

d. Plan 2. This is the same as Plan 1 without the low weir section on the north jetty. Photographs show that Oaks 
Creek flow is still very difficult. Flow impinges on left side of 
channel. Velocities past end of jetties are lower at ebb with this plan than with Plan 1 which may cause a shoal. Hour 5 photograph shows eddy currents between Oaks Creek and Woodland Creek; this would indicate the start of new shoal. This ls not seen on Plans 1 and 1A. 

e. Plan 4. Direction of jetties with respect to the coastline is different than Plans 1, 1A and 2. The jetties in 
Plans 1, 1A and 2 are angled downcoast while, with this plan, the jetties appear more normal to the coastline. The north and south jetty lengths are equal in this plan. Plan 4 also provides a connecting channel to Oaks Creek . Plans 1, 1A and 2 have the north jetty longer than the south jetty. Velocities in the interior channel appeared high which could 
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cause some problems with small boat navigation. The interior channel 
could be widened from 90 to 150 feet for some distance from the inlet. 
This would probably lower velocities. Hour 6 photograph shows a problem 
with flow around the ends of the jetties; however it is less than in 
Plans 1, 1A and 2. This plan would probably have less problems with 
scour at jetty ends. The lessening of scour at the jetty ends could 
also be accomplished with Plans 1, 1A and 2 by lengthening the Jetties. 

f. Plan 6. Same as Plan 4 without the low weir 
section. Flow through the jetties appears to be centered more in this 
plan than in Plan 4. This is probably due to the absence of the low 
we i r sect ion. 

g. Plan 7. Similar jetty alignment as Plans 1, 1A 
and 2 except with Plan 7 jetties are moved downcoast toward Huntington 
Beach. This takes better advantage of the existing channel through the 
inlet. North and south jetties are longer than in Plans 1, IA and 2. 
Hour 9 photograph shows flows very close to the south jetty. A connection 
to Oaks Creek is provided without dredging a special channel. Hour 6 
and 7 photographs show flows around south jetty end that could cause 
scour problems. 

1 .07.02. 1 A review of the photographs by WES showed that Plans 
1A and 7 appear to be the best. As discussed earlier, Plan 1A will be 
modified and the modified plan, designated as Plan 18, is being 
tested further. Tests will consist of generating a progressive 15-day 
tide for eight constituents and compa: ison of prototype constituents at 
each tiJe station to model data; wave tests consisting of 5 and 8-second 
waves with wave heights of 3 and 6 feet generated from the east, south­
east and sou t h; and shoaling tests. The complete results of the model 
tests are not available for this report. However, Plan 18 is the 
selected plan pending the outcome of the detailed model testing. 

I .07.02.2 Additional testing. During the period im-
mediately following coordination of the draft EIS, model testing 
activities were confined to minor modification of Plan 1B to Plan 
IC and evaluation of testing of Plans 7A and 78 on a comparative 
f eature basis with Plans 1B and lC. A discussion of additional tests 
which have occurr ed since coordination of the draft EIS follows: 

a. Plan 1C. This plan was a variation of Plan 
I B to provide an increased width of from 200 to 300 feet in · the 
auxiliary channel from Oaks Creek to the entrance channel. This 
was done in an effort to reduce excessively high ebb velocities in 
the auxi I iary channel during testing of Plan 1B. However, this 
modification produced only a slight reduction of the ebb velocities. 
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b. Plans 7A, 7B. Plan 7 was scheduled for test-
ing after Plan IC. To better evaluate the effects of velocity in the 
auxiliary channel, Plan 7A and Plan 78 were developed. Plan 7A was con­
structed with a 200-foot wide auxiliary channel having an invert elevation 
of ·o.0 feet mlw. A 300-foot wide auxiliary channel was proposed for 
Plan 78 . 

c . Plan 1D. As a result of testing and evaluation 
of Plan IC and in recognition of the channel depth In the GDM plan, 
the following major revisions were made to develop Plan 1D: 

(I) The jetty spacing was reduced from 900 
feet to 600 feet wide to enhance the flushing action by increasing 
the velocity in the entrance channel. 

(2) The proposed entrance channel was reduced 
in depth from -12 feet mlw to -10 feet mlw in order to increase the ebb 
velocities so that the probability of channel shoaling would be reduced. 

(3) The depth of the proposed auxiliary channel 
leading to Oaks Creek was increased from -6 feet mlw to -10 feet mlw 
and the width was established at 200 feet to reduce the high velocities 
that could cause scouring and navigation hazards to smaller boats. 

(4) The width of the initial section (Inner 
Channel A) of the proposed inner channel was Increased from 90 to 200 
feet; and, the depth was increased from -8 feet mlw to -10 feet mlw . 

d. Surface current photography showed a pronounced 
tendency for ebb currents in this plan to migrate toward the north 
causing concern of a threat to the deposition basin and the north jetty. 

f. Plan IE. Plan IE was developed in an attempt to 
alleviate concerns about the ebb current that arose during testing of 
Plan 1D. This scheme extended the north· jetty 500 feet landward 
(parallel to the entrance channel) and moved the deposition basin access 
channel more seaward. Unfortunately, Plan IE did not effectively elimi­
nate the potential current migrati on problem. 
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g. Plan IF. Because of undesirable results with 
the previous configuration, Plan IF was developed. This scheme elimi­
nated the 500-foot jetty extension; and, was merely the same as Plan 
ID but with the areas around the deposition basin and the weir filled 
to -2 feet mlw. Surface current photographs showed the same pronounced 
tendency of current migration as did Plan 10. 

h. Plan IG. This plan was essentially the same as 
Plan ID but with a 1,300 foot deflector <like added to extend from the 
Garden City peninsula around the north side of the deposition basin. 
Its crest elevation ranged from 9.0 feet mlw starting at the dune line 
to 4.0 feet mlw at the outer end. Surface current photography showed 
that the ebb currents were effectively deflected and remained within 
the dredged channels. This plan is currently the adopted project plan 
discussed in this EIS. However, the deflec tor dike will not be con­
structed unless post-construction studies of currents indicate that the 
deflector dike is needed to protect the deposition basin. 

2.0 Environmental Setting Without the Project. 

2.01 General. Murrells Inlet is a shallow coastal 
inlet located about 19 miles northeast of the city of Georgetown and 13 
miles southwest of the City of Myrtle Beach (Plate 1). The inlet is 
formed by the confluence of numerous tidal streams and is a natural 
opening through the barrier beach. Murrells Inlet is a comparatively 
small system of abo~t 3,330 acres and is characterized by sandy ocean 
beaches, sand and n,ud flats, intertidal shellfish beds, and a large 
expanse of tidal marsh intersected by numerous tidal streams. The inlet 
channel is constantly shifting due to ocean currents and wave action, 
and the tidal creeks inside the inlet mouth have shoaled due to sand 
deposition. 

2.02 History of Murrells Inlet shoaling problem. 
The channel leading to the migrating inlet frequently becomes obstructed 
by a shifting offshore bar and the inlet throat becomes obstructed by 
the extensive sand shoals attending migration of the inlet. This 
condition has created an unstable channel without adequate depths to 
oermit unrestricted navigation through the inlet and offshore bar. 
Channel alignment shifts so rapidly and so often that it is difficult 
for the U. S. Coast Guard to maintain channel markers in proper posi­
tion. During periods of low tide or high seas or swell, the bars are 
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extremely hazardous to navigate. To help alleviate this condition, 
emergency dredging under the Rivers and Harbor Act of 1945 was performed 
at Murrells Inlet during the periods July-August 1966; April-May 1967; 
July-August 1968; and April-May 1973. In May of 1973, the ocean bar 
was dredged to 8 feet below mean low water and the inner channel to 
6 feet below mean low water with a bottom width of 100 feet in both 
areas. User complaints were received almost inrnediately after this 
dredging. 

2.02.01 In 1974, the authorized Murrells Inlet Project 
was modified by P. L.93-251 to direct the Corps of Engineers to perform 
the emergency dredging operations needed to maintain channel depths 
sufficient to permit free and safe movement of vessels as an interim 
measure until the authorized project is constructed. Emergency dredging 
under this authority has been accomplished during the following periods: 
May-June, 1974; March-April, 1975; and in September, 1975. 

2. 02. 02 This emergency dredging is. accomp 1 i shed by 
the only practicable equipment capable of working in such shallow 
inlets without damage to itself--the Corps-owned sidecaster dredge 
MERRITT. Moreover. such available equipment is inefficient in obtaining 
desirable depths, and complaints of inadequate depth are received within 
a week or two of its departure. Also, from an environmental standpoint, 
this equipment has been undesirable for dredging interior channels. In 
short, the emergency dredging is recognized to be an inadequate alterna­
tive to stabilizing the inlet channel by jetties. 

2.03 Other Federal projects. There are no existing 
Federal projects in the immediate area. The nearest Federally improved 
harbor is Georgetown Harbor, South Carolina about 22 miles to the south 
by highway and Cape Fear River, North Carolina about 66 miles to the 
north. Little River Inlet, a Federally approved project presently in 
the preconstruction stage of planning, is located about 34 miles northeast 
of Murrells Inlet at the North Carolina-South Carolina state line. The 
Federally maintained Atlantic lntracoastal Waterway project is located a 
short distance inland from Murrells Inlet. 

2.04 Regional physiography and geology. The Murrells Inlet 
area lies along the eastern margin of the Atlantic Coastal Plain Physiographic 
Province. This province is underlain by sedimentary deposits varying in 
geologic age from Cretaceous to Recent. These deposits are thickest near 
the coast and thin out toward the Fall Line in a northwesterly direction. 
The eastern marqJn of the coastal plain is characterized by its Pleistocene 
Age marine cut terraces. These terraces were formed during the transgression 
and regressin of the sea during the interglacial and glacial periods. 
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These terraces extend inland for about 90 miles and range in altitude 
from sea level to 270 feet above sea level. Seven of these terraces are 
generally recognized (See Plate 7). The youngest of these, the Pamlico, 
includes the land from the recent ~horeline to an abandoned shoreline 25 
feet above sea level. This terrace and recent deposits form the topography 
in the vicinity of Murrells Inlet. The surface deposits are sands and 
si Its derived from erosion of older sediments. 

2.04.01 Site topography. The topography in the vicinity of 
the inlet is characterized by the recent barrier beaches, northeast 
trending low islands and ridges and back beach tidal creeks. The north 
jetty will tie into the southern point of Garden City Beach while the 
south jetty will tie into the northern most point of Huntington Beach 
State Park. The south abutment was indicated on the Brookgreen Quadrangle 
of 1947 to be an island, however, the inlet which separated this abutment 
fro~ the main part of Huntington Beach has since been filled. There 
appear, to be very rapid erosion and deposition on both sides of Murrells 
Inlet, with much dredging and filling taking place on the northern 
abutment. The inlet is separated from the mainland by a wide salt marsh 
and tiddl creek area. 

2.04.02 Site geology. The Murrells Inlet area is 
underlain by sands of the Pamlico of the Pleistocene Epoch. These sands 
overlie older deposits of similar composition of possible Pliocene Age. 
These older sands in turn overlie a complex series of interbedded shales, 
limestones, and sandstones of Paleocene Age. These are believed to be 
the Black Mingo formation. Other Tertiary period formations which lie 
between the Pliocene and Paleocene have been removed by erosion. The 
surface sediments are of recent origin and at the inlet, are composed 
primarily of fine sands. 

2.04.02. 1 Paleontology. A shale sample collected during 
geological investigations contained Ostracoda, Haplacytheridea stuckeyi, 
roraminifera, Robulus midwayensis, Siphogenerinoides eleganta, Guttulina 
problema, Nodosaria affinis, and an abundance of Globigerina sp. The 
presence of the fossils listed above Indicates that this shale sample 
belongs to the Black Mingo Formation of Paleocene Age. The fine-grained 
matrix and abundance of Globigerina suggest offshore deposition. 

2.05 Soils. The materials forming the beaches in the 
project area consist c~iefly of silica sand, but locally, shell frag­
ments are abundant. On most beaches a thin bed of peaty clay or sand 
crops out near mean sea level. This layer is commonly covered except 
immediately after storms and is more resistant to erosion than the beach 
sands. In Horry County, coquina is exposed at several places along the 
beach. Soils in the Murrells Inlet area belong to the Capers and Wando­
coastal beach associations (Craddock and Ellerbee). 

2.05.01 Capers association. Capers soils are deep, poorly 
drained, nearly level soils on tidal flats and are flooded almost daily 
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by salt-water tides. These soils have very dark grayish-brown to dark 
gray silt loam to clay surface layers and gray to greenish-gray silt 
clay loam to clay subsoils. Soils in this association contain a high 
percentage of organic material and are not suitable for dry land agri­
culture . 

2.05.02 Wanda-coastal beach association. This association 
contains deep, excessively to well-drained, gently sloping to nearly 
level soils which have developed in thin beds of sands. These soils 
occur as a broad, nearly level area between the Waccamaw River and the 
ocean and as sand dunes and beaches bordering the ocean. Wando soils 
and coastal beach make up 55 and 35 percent of this association, re­
spectively. The remaining 10 pe rcent is made up of Lakeland, Rutlege, 
and Capers soils. 

2.05.02.1 Wa~do soils are excessively drained and occupy a 
long narrow strip of lan~ paralleling the coast just behind the sand 
dunes along the beaches. They have dark grayish-brown f i ne sand surface 
layers and strong brow~ fine sand subsoils. Coastal beach consists of 
sands and sand dunes occupying a narrow strip of land bordering the 
Atlantic Ocean. 

2.05.03 Murrells Inlet sediments. Sediment samples col-
lected in Murrells Inlet were predominately sandy with varying per­
centages of shel I except for the uppermost station which contained 
poorly graded silty sand. Grain size analysis data are presented In 
Appendix B. The chemical analysis of sediments by the U. S.Army, Corps 
of Engineers Division Laboratory revealed that mercury levels were high 
in four of the six samples collected. As shown in Table 1 values from 
stations Hl03, Ml05, MI07 and the Huntington Beach (see Plate 9) sample 
exceeds the limits set by the Environmental Protection Agency for the 
acceptability of dredged material disposal to the nations waters. The 
source of this mercury is unknown. 

2.05.04 Littoral drift. Breaking waves create a long-
shore or littoral current. This current is predominately southwestward 
at Murrells Inlet, and is more visible in the breaker zone than in 
deeper water. This current or movement carries the beach sand, which is 
in suspens ion due to turbulence of the breaking waves, along the shore 
parallel to the beach. The sand moved in this manner is known as littoral 
drift . The movement of littoral drift contributes to changes in the 
inlet as well as the shoreline. As sand enters the inlet, spits are 
formed caus lng a contraction of the inlet throat, erosion of the opposite 
shore, and migration of the inlet. The predominant direction of littoral 
movement is southerly, therefore, most of the inlet migration has been 
in that direction. Average annual recession of the shoreline in the 
near vicinity of Murrells Inlet has been 1.3 feet or approximately 7,000 
cubic yards per mile during the 94 year period 1872 to 1966. Shoreline 
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changes which have occurred during this period are shown in Plate 
14. Based on available data, estimates of littoral drift rates for the 
Murrells Inlet area are as follows: 

2.06 

Southward moving material 
Northward moving material 

Net (southward) material 
Total littoral drift 

Hydrology 

186,000 cy/year 
54,000 cy/year 

132,000 cy/year 
240,000 cy/year 

2.06.01 Ground water. There are three geologic for-
mations in the area which serve as ground water aquifers, the Tusca­
loosa, Black Creek, and Peedee (Cooke, 1936). Host of the well water 
along the Grand Strand comes from the Black Creek and Peedee formations. 

2.06.01. 1 The Black Creek formation consists chiefly of 
dark-gray laminated clay and sand. Water drawn from this formation is 
soft, highly mineralized, and contains considerable sodium bicarbonate. 
Many flowing wells in Georgetown and Horry Counties draw their water 
from this formation. 

2.CS.01.2 The Peedee formation consists of gray sandy 
marl interbedded with thin ledges of marlstone. Waters In this for­
mation are soft and contain considerable sodium bicarbonate. 

2.06.01.3 The Tuscaloosa formation contains a great deal 
of sand through which water can circulate freely and as a result is one 
of the most productive water bearing formations in the Coastal Plain of 
South Carolina. Water derived from the Tuscaloosa formation is soft and 
ordy moderately mineral I zed. 

2.06.02 Surface water. The Hurrells Inlet drainage 
system consists primarily of Oaks Creek and Hain Creek, their tributary 
creeks and associated tidal marsh. Fresh water Inflow into the system 
is negligible and is almost exclusively by surface runoff. Source 
salinities outside the inlet range from abgut 31.1 to 31,3°/oo. Salinity 
ranges in the system are from 29.9 to 31.5 loo with values from surface 
to bottom not varying greater than 1°/oo. Circulation in the inlet is 
accomplished primarily as a result of tidal action. Waters In the inlet 
are generally less than 16 feet in depth and mixing processes preclude 
the development of a significant thermocllne or halocline. 

2.06.02.1 Since there is little upland discharge or 
freshwater inflow, currents in the inner channel are primarily generated 
by tides. The mean tide range at Hurrells Inlet is 4.5 feet and spring 
tide range is 5.3 feet ( the spring tide is the tide which rises highest 
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and falls lowest and occurs when the earth, sun, and moon are aligned). 

Maximum surface currents are about 2.3 feet/second and occur about one 

hour into the ebb tide. The maximum flood tide current as determined by 

the model at the Waterways Experiment Station is about 2.0 feet/second . 

2.07 Water Quality . Water quality in the study area is 

considered to be fair to good. Recent water quality data collected and 

analyzed by the S. C. Marine Resources Center as part of a contract with 

the U. S. Army Corps of Engineers is presented in Table 2. Since there 

is no industrial pollution in the area, pollution problems are mainly 

related to bacterial contamination from improperly treated domestic 

wastes. This pollution problem appears to be due primarily to improper 

operation of septic tanks. As a result of this problem, a portion of 

the upper part of the estuary has been closed to shellfishing by the S. 

C. Department of Health and Environmental Control. As shown in Plate 8, 
the closed area starts at the government dock and includes all of Par­

sonage Creek to its junction with Allston Creek at Weston Flat. 

2. 08 Climatology. The climate of the area is temperate 

and is moderated by the nearness of the ocean and the Gulf Stream. 

Although summers ~re warm and humid, temperatures of 100° For higher 

occur on the average of less than once a year. The mean annual tem­

perature is about 63° F. The frostfree growing season averages about 

230 days. The first freeze generally occurs around the first part of 

December and the last freeze near the end of March. Precipitation is 

well distributed throughout the year with an average of about 50 inches. 

Percentage of precipitation by seasons is as follows: 18% winter; 20% 

spring; 41 Z summer; and 21 % fall. Low pressure areas moving northeast 

along the coast bring heavy amounts of rain but rarely snow during the 

winter months. 

2.08.01 During the late summer or fall months, hurricants 

oc~asionally reach the South Carolina coast. Available records indicate 

that from 1700 through the present, over 70 storms and/or hurricanes 

have struck the South Carolina coast. The highest hurricane surge tide 

of record at Myrtle Beach was 15.5 feet above mean sea level during 

hurricane Hazel in 1954. The possibility of such a storm occurring again 

is about one in 100. Heavy precipitation usually occurs during these 

storms, i .e., more than eight inches of rainfall associated with the 

hurricanes of September 1924 and October 1964 were recorded at the 

Georgetown weather station located about 22 miles southwest of the project. 

2. 09 Biological resources. 

2.09.01 General. For the purposes of this report, bio-

logical resources will be separated into distinct assemblages of plants 

and animals called biotic communities. In general, biotic conwnunities 

may be identified on the basis of their dominant vegetation or, in the 
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absence of dominant vegetation, by physiography. Twelve major biotic 
communities have been determined as being present within 1 or 2 miles of 
the project. These are: 

Coastal fringe communities 
Beach 
Dune 
Har it ime forest 

Coastal plain communities 
Inland marshes · 
Lakes and ponds 
Oak-pine forest 

Estuarine communities 
Open water 
Tl da 1 marshes 
Sand and/or mud flats 
Dredged material Islands 

Other communities 
Urbanized 
Agricultural lands 

2.09.01.1 Each of the biotic communities described in the 
following sections contains a description and/or list of characteristic 
plants and animals. References used to compile these are as follows: 

Plants - Radford et al. 1968; S. C. Wildlife and Marine 
Resources Department 1975; S. C. Department of 
Parks, Recreation, and Tourism 1974, Teal and 
Teal 1969. 

Birds - Robins et al. 1966; Pough 1951; S. C. Department 
of Parks, Recreation, and Tourism 1974. 

Mammals - Burt and Grossenheider 1964; Palmer 1954; S. C. 
Department of Parks, Recreation, and Tourism 1974. 

Rept i I es and 
amphibians - Conant 1958; Carr and Goin 19551 I, C, Dep1rtment 

of Parks, Recreation, and Tourism 1974. 

Fish - Breder 1948; Carr and Goin 1955; American Fisheries 
Society 1970; Cupka, 1972. 

Invertebrates - Morris 1951; Gosner 1971; Miner 1950; S. C. 
Wildlife and Marine Resources Department 1975. 

2.09.02 Coas t ,1 l fringe communities. 

2.09.02.1 Beach. Beach communities in the area are found 
along Garden City Beach northeast of the inlet and Huntington Beach to 
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the southwest. The beach community is comprised of a dry berm zone 
located beyond the high tide line, an intertidal zone that is alter­
nately covered and exposed by tidal action, and a subtidal zone that 
occurs below the low tide line and extends seaward, merging with the 
ocean surf. Beaches, in general, are gently-sloping communities that 
serve as transi t ional a reas be tween open water and upland terrestrial 
communities. 

2.09.02.1.1 The beach community is a harsh environment charac-
terized by rapid changes in most of its physical environmental para­
meters. Thi s is particularly true of the upper surface layers. Vascular 
plants are typically absent from these communities primarily because of 
instability of the substrata, high salinity, and extreme fluctuation of 
moisture. Seaweeds, and SP.eds of Caribbean and European plants carried 
by the Gulf Stream are som ~times tossed up on the beach following the 
passage of storms . Sediments on the beach are stratified by wind and 
wave energy regimes according to particle size. Sediment composition 
consists of coarse to fine grained quartz sands and shells and shell 
fragments. 

2.09.02. 1.2 Macroinvertebrates are the predominant fauna! 
organisms inhabiting t he beach region and most live beneath the sand 
surface where saliniti es and temperature!; are most constant. Organisms 
in these areas are continually subjected to strong wave and current 
action, the rise and fall of tides, shifting sediments, heavy predation, 
and wide fluctuations of temperature and salinity. Under such rigorous 
environmental conditions, the fauna is specialized and highly adapted 
for survival. A considerabl e portion of these organisms are filter or 
deposit feeders and a great diversity occurs in the intertidal zones 
where there is a concentration of particulate organic matter brought in 
by the tides or supplied by the decomposition of animals on the beach. 

2.09.02. 1.3 Relatively few species inhabit sandy beaches, but 
those present frequently occur in large numbers. Consequently, high 
energy beaches are far from being biological deserts, and together with 
the associated fauna they act as extensive food-filtering systems (Riedl 
and McMahan, 1974). Typical beach inhabitants are beach fleas and ghost 
crabs in the beach berm; Florida conquinas, mole crabs and various 
burrowing worm s in the beach intertidal zone and blue crabs, horseshoe 
crabs, sand doll a rs and numerous clams and gastropod mollusks in the 
beach subtidal ar eas. In addition, several species of fish are commonly 
observed in the surf zone along th~ beach, many of which are of iMportance 
to the sport and comme rcial fisheries of the state. The Atlantic silver­
side, bay anchovy, Florida pompano, Gulf Kingfish, striped mullet, rough 
silverside, striped killifish, s triped anchovy, permit, bluefish, red 
drum, and planehead fi lefi sh are the most common. These species are 
also con s ide red to be pa rt of the open water community discussed in 
Section 2.09.04. 

2.09.02. 1.4 The beac h zone is also utilized by many species of 
shorebirds for nes ting and feeding . Species commonly observed are the 
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American oystercatcher, plovers, willet, sandpipers, lesser and greater 
yellowlegs, gulls, and terns. Atlantic loggerhead sea turtles utilize 
South Carolina beaches for nesting purposes during the summer months. 

2.09.02.1.5 In ~ay, 1975, the S. C. Wildlife Marine Resources 
Department (SCWMRD) under a contract with the U. S. Army . Corps of 
Engineers, conducted studies of the macroinvertebrate r:onlllunities in the 
project vicinity, including those in the intertidal beach zone. Samples 
of the intertidal macrofauna on Huntington Beach and Garden City Beach 
adjacent to the inlet were collected at stations located at high tide, 
mid-tide and low tide levels along a transect (Plate 9) on each of the 
two beaches. Analysis of these samples by SCWMRD showed that the 
existing communities are typical of those found along high energy beaches. 
A total of 12 species of invertebrates were found in the samples from 
each of the two beaches studied . The number of individuals present was 
moderately high, particularly on Huntington Beach. Although fewer animals 
were coll ected from Garden"City Beach, no particular cause for this was 
evident. As shown in Table 3, the most abundant organisms collected 
were the haustoriid amphipods, Nerinides unidentata (a polychaete worm) 
and wedge shells. 

2.09.02.2 Dune. Dunes are located landward and run parallel 
to beach communities . They are composed of drifting sand and their 
height and direction of movement . is determined by wind direction and 
intensity. Few species of plants are capable of tolerating the harsh 
environment of the dune ( ommunity. As a result, vegetative cover is 
usually sparse and consists predominantly of salt-tolerant perennial 
grasses. Typical species include Russian thistle, seabeach orach, 
bitter panic grass, saltmeadow cordgrass, sea oats, and broomsedges. 
All of these plants depend on the constant influx of nutrients because 
leaching in the dune community is very rapid. Likewise, all of the 
above species derive nutrients from particulate matter attached to the 
sands and precipitation. As they accumulate sand at t heir base, the 
plants increase the vertical height of the dunes and their creeping 
rhizome systems act as sand binders thus stablizing the dunes. Occasion­
ally interspersed among the dune grasses are scattered individuals of 
sea rocket, sandspur, seaside croton, beach spurge, evening ~rimrose, 
seaside elder, bP.ach pea, and purple sandgrass. 

2.09.02.2. 1 The lack of vegetative cover and an insufficient 
food supply limits the dune community as important wildlife habitat. 
Ghost crabs, tiger beetles, dragonflies, song sparrows, sava~nah spar­
rows, barn swallows, six-lined racerunners, Eastern glass lizards and 
Eastern slender glass lizards are characteristic fauna! inhabitants. 
Black skimmers and species of terns occasionally utilize the dune com­
munities for nesting purposes during the spring and summer. One such 
species is the least tern. Nesting colonies 0f least terns are located 
in the dunes about half-way between the north access road and the 
inlet proper in Huntington Beach State Park and just north of the dunes 
on the north side of the inlet. 

2.09.02.2 . 2 Least terns are common residents along the South 
Carolina coast from mid-March to late October (Sprunt and Chamberlain, 
1970) and are generally found along the beach and in the ponds and 
streams of the salt marsh. According to Pough (1951), nesting least 
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terns do not require an isolated area like other terns and are frequently 
found on mainland beaches, land fills, and other man-made sites . He 
also stated that it is the least tern's tolerance of disturbance and 
ability to adapt to civilization which enables it to thrive in areas 
where island nesters such as the conwnon tern are declining. Sprunt and 
Chamberlain report that sea islands, beach resorts, waterways, spoil banks, 
and even the mainland are colonized by least terns. They also state that 
"Small colonies are frequently found a few yards from heavily travelled 
highways." In this regard, the Corps has also observed the recent colo­
nization of a dredged material disposal area in Charleston bordering the 
Ashley River and the junction of S. C. Highway 61 and U. S. Highway 17, 
which ls a heavily travelled multi-lane thoroughfare. 

2.09.02.2.3 Although some concern has been expressed over the 
effect of the proposed project on nes~ing least terns, It should be 
noted that it is currently not listed on the Fish and Wildlife Service's 
list of Endangered and Threatened Wildlife and Plants. In addition, 
at this writing, officials of the U. S. Department of Interior's Office 
of Endangered Species and International Activities have informed us that 
the least tern cO!llTlonly found along the Atlantic coast has not been 
nominated for nor is it being considered for classification as an endan­
gered species. 

2.09.02.3 Maritime forest. Maritime forests occur landward of 
the dune community. In the project area, this conwnunlty is generally 
confined to the Huntington Beach State Park area. Trees in the maritime 
forest are closely spaced and usually dominated by live oak. Many shrub 
species occur here as well and the undergrowth In many areas is dense 
and jungle-like. The maritime forest Is subject to the shearing effect 
of wind-borne salt spray on its seaward side. This effect ts particularly 
evident in the trees on the backside of the dunes In the state park but 
diminishes with increasing distance Inland. 

2.10.02.3.1 Trees and shrubs found in these habitats, In addition 
to the dominant live oaks, are red bay, red cedar, cabbage palmetto, 
holly, loblolly pine, yaupon, turkey oak, laurel oak, water oak, rattle 
vine, trumpet vine, blueberry, hercules club, and wax myrtle. Herbaceous 
plants include asters, dog fennel, American beautyberry, panic grass, 
resurrection fern, cinnamon fern, solidago, and green briar. 

2.09.02.3.2 Birds are the most conspicuous fauna! inhabitants of 
the maritime forest. This is particularly true during the spring and 
fall when numerous migratory species are present. Representative verte­
brate species found in these cO!llTlunities are as follows: 

Bl rds 
Sharp-shinned hawk 
Red-shouldered hawk 
Mourn i ng dove 
Yellow-billed cuckoo 
Ruby-throated hummingbird 
Yellow-bellied sapsucker 
Red-bellied woodpecker 

F 1 i cker 
White-eyed vireo 
Solitary Vireo 
Red-eyed vireo 
Parula warbler 
Prairie warbler 
Palm warbler 
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Pileated woodpecker 
Downy woodpecker 
Blue jay 
Caro Ii na wren 
Mockingbird 
Gray ca t bird 
Brown thrasher 
Robin 
Hermit thrush 
Ruby-crowned kinglet 

Manwnals 
Virginia opossum 
Eastern mole 
Gray squirrel 
Raccoon 

Reptiles and Amphibians 
Green anole 
Eastern glass lizard 
Southeastern five-lined sklnk 
Eastern coachwhip 
Rough green snake 
Scarlet kingsnake 
Southern copperhead 

Ovenbird 
Ye 1 lowthroat 
Baltimore oriole 
Boat-tailed grackle 
Cardinal 
Indigo bunting 
Rufus-sided towhee 
White-throated sparrow 
Cedar waxwing 
Wood pewee 

Cotton mouse 
White-tailed deer 
Marsh rabbit 

Scarlet snake 
Yellow rat snake 
Southern toad 
Oak toad 
Green treefrog 
Squirrel treefrog 

2.09.03 Coastal plain communities . 

2.09.03.1 Inland marshes. Inland marshes occur In low, poorly 
drained areas and along the shallow margins of ponds. Standing water Is 
present throughout t he growing season and vegetatlonal growth Is dense 
and often dominated by emergent herbaceous grasses, rushes, and sedges. 
Plant species present in these marshes include: 

Trees 
Smooth alder 
Water ash 
Sweet bay 

Shrubs 
Buttonbush 
Bush huckleberry 
Swamp rosemallow 

Herbaceous plants 
Carex 
Marsh heather flower 
Dichondra 
Waterweed 
Fimbristyl is 
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Water tupelo 
Cottonwood 
Black willow 

American elder 
American wisteria 

Pickerelweed 
Horned rush 
Arrowhead 
lizard's tai 1 
Wool-grass 



Marsh pennywort 
Juncus 
Watei" 1 i ly 

Duckweed 
Narrow-leaved cattail 
Swollen bladderwort 

2.09.03. 1. 1 Substrates in the marshes generally consist of soft 
muck which is rich in partially decomposed organic matter and mixed with 
mineral soi ls. Inland marshes serve many of the same ecological functions 
as tidal marshes and are a source of valuable nutrients and detritus, 
much of which is either consumed in situ by small animals, or is eventually 
washed into deeper waters where itcoii'tributes to the food supply of 
larger pelagic and benthic animals. These communities are often closely 
associated with swamp forests, and like these forests are rich in animal 
life. Characteristic species include: 

Birds 
American bittern 
Least bittern 
Great blue heron 
Common egret 
Green heron 
Black-crowned night heron 
Little blue heron 
Glossy ibis 
White ibis 
American widgeon 
Gadwa 11 
Green-winged teal 
Blue-winged teal 
Ma 11 ard 
Black duck 
Pinta i 1 
Shoveler 

Reptiles and Amphibians 
Eastern mud turtle 
Yellow-bellied turtle 
Spotted turtle 
Banded water snake 
Eastern garter snake 
Eastern ribbon snake 
Eastern kingsnake 
Red-bellied water snake 
Eastern c~achwhip 
Brown water snake 
Southern ringneck snake 
Eastern mud snake 

MaJllllals 
Marsh Rabbit 
Rice rat 
Muskrat 
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Marsh hawk 
American woodcock 
Common snipe 
Spotted sandpiper 
Virginia rai 1 
Sora 
Greater yellowlegs 
Lesser yellowlegs 
Solitary sandpiper 
Long-billed marsh wren 
Short-billed marsh wren 
Boat-tailed grackle 
Red-winged blackbird 
Yellowthroat 
Sharp-tailed sparrow 
Swamp sparrow 
Song sparrow 

Carolina black swamp snake 
Rough green snake 
Eastern cottonmouth 
Canebrake rattlesnake 
Southern cricket frog 
Ornate chorus frog 
Southern chorus frog 
Carpenter frog 
Southern leopard frog 
Bronze frog 
Rainbow snake 

River otter 
Raccoon 
Mink 
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2. 09.03.2 Lakes and ponds. These biotic communities occur a 
short distance from Murrells Inlet at several locations. Lakes and 
ponds occur in low, depressional areas where the water table reaches the 
surface or where the ground substrate is underlain by impermeable 
materials. In general, ponds are shallow enough to permit growth of 
rooted plants over most of their bottoms and may dry up during periods 
of drought whereas lakes are filled with water throughout the year and 
have a central deep area that is usually devoid of rooted vegetation~ 

2.09.03.2. 1 Most of the lakes and ponds in the immediate project 
area are artificial and were created during the construction of residential 
developments. The pond in Huntington Beach State Park is fed by fresh­
water streams and was created when the access causeway was built across 
the salt marsh. 

2.09.03.2.2 The vascular flora present in ponds and lakes is 
generally divided into three zones: Submerged, floating, and emergent. 
Submerged plants include bladderworts, waterweeds, water-nymph, pondweeds 
and egeria in fresh water to slightly brackish situations. Floating 
plants include white waterlily, spatterdock, water shield, duckweeds and 
all igatorweed. The emergent zone is dominated by rushes, sedges, and 
grasses previously described in the discussion on inland marshes. 

2.09.03.2.3 The presence of water and abundant plant growth in 
many of the ponds and lakes in the area provides attractive habitat for 
a variety of fish, waterfowl, and other aquatic and semi-aquatic verte­
brate species. Characteristics inhabitants are: 

Birds 
Pied-billed grebe 
American widgeon 
Gadwall 
Green-winged teal 
Blue-winged teal 
Mallard 
Black duck 
Pinta i 1 
American coot 

Mammals 
River otter 

Reptiles and Amphibians 
American alligator 
Common Snapping Turtle 
Eastern mud turtle 
Brown water snake 
Red-bellied water snake 
Banded water snake 
Eastern mud snake 
Rainbow snake 
Eastern cottonmouth 
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Shoveler 
Ring-necked duck 
Lesser scaup 
Bufflehead 
Ruddy duck 
Hooded merganser 
Osprey 
Ring-billed gul 1 
Belted kingfisher 

Muskrat 

Greater Siren 
Amphiuma 
Southern leopard frog 
Bronze frog 
Bullfrog 



Fish 
Bowfin 
Chain pickerel 
Ye 11 ow Bu 11 head 
Channel catfish 
Bluegill 

Starhead topminnow 
Sheepshead minnow 
Largemouth bass 
Warmouth 

2.09.03.3 Oa k-pine forest. The oak-pine forest communities 
occupy the higher sites and are generally found a short distance inland 
of the inlet. Soi Is in these areas are excessively well drained and are 
sub ject to severe leaching. A thin layer of leaves and pine needles and 
cones is often intermittently present on the ground surface. 

2.09.03.3. 1 Live oak, water oak, and loblolly pine are the 
dominant tree species in these communities . The short tree or shrub 
region generally is a mixture of turkey oak, overcup oak, scrubby post 
oak, blackjack oak, and wax myrtle. Other trees present in this associa­
tion are dogwood, magnolia, black wi I low, mockernut hickory, yellow 
poplar, and sweetgum. The understory includes such species as wi Id black 
cherry , sassafras, persimmon, various blueberries, laurel cherry, and 
he rbs such as wiregrass , broomsedge, goldenrod, aster, partridge berry, 
Spanish moss, mistletoe, poison ivy, and catbrier. 

2.09.03.3.2 Animal species found in this association include: 

Birds 
Cooper I s hawk 
Red-tailed hawk 
Turkey vulture 
Black vulture 
Bobwhite 
Mourning dove 
Screech owl 
Chuck-will's widow 
Common f Ii cker 
Red-headed woodpecker 
Eastern kingbird 
Eas tern phoebe 

Mammals 
Virginia opossum 
Least shrew 
Ea s t e rn Mo 1 e 
Eastern cottontail 
Southern flying squirrel 
Raccoon 

Reptiles and Amphibians 
Northern fence lizard 
Six-lined racerunner 
Southeastern five-lined skink 
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Blue jay 
Common crow 
Fish crow 
Carolina chickadee 
Brown-headed nuthatch 
Mockingbird 
Eastern b 1 ueb i rd 
Loggerhead shrike 
Pine warbler 
Yellow-throated warbler 
Summer tanager 
Rufous-sided towhee 

Eastern gray squirrel 
Eastern fox squirrel 
Gray fox 
Striped skunk 
White-tailed deer 

Southeastern crowned snake 
Eastern diamondback rattlesnake 
Southern toad 
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Eastern slender glass lizard 
Eastern hognose snake 
Eastern coachwhip 

Oak toad 
Pine woods treefrog 
Barking treefrog 
Carolina gopher frog 

2.09.04 Estuarine communities. 

2.09.04 . 1 Open water. The open water community, as defined 
here, includes all marine and estuarine waters together with all under­
lying bott,Jms below the intertidal zone. The open water biota includes 
the plankton and nekton inhabiting the water column and the benthos 
living on or in the substrata. 

2.09.04.'. 1 The plankton is mainly composed of unicellular 
algae, larval stages of many fish and invertebrates and the adult stages 
of several microscopic invertebrates. Adult stage of several macro­
invertebrates such as jellyfish (Chrysaora, Cyanea, Stomolophus, 
Rhopi lema,) and comb-jellies (Mnemiopsis) which are carried by current 
and tides are also an important part of the plankton community. 

2.09.04. 1.2 Nekton. Fish are the principal nektonic species 
although some crustaceans such as portunid crabs, amphipods and isopods 
and some mollusks, such as the squid spend at least a portion of their 
life as nekton. A number of the fish species including many of impor­
tance to t he sport and commercial fishery are considered to be estuarine 
dependent and utilize the coastal estuaries for at least a portion of 
their life cycle. 

2.09.04. 1.3 B~nthos. The benthic environment includes a number 
of communities correlat~d largely with substratum type. Multicellular 
green, red, and brown algae, and unicellular algae (especially diatoms), 
are the primary producers within the photic zone of the benthic environment. 

2.09.04. 1.3. 1 The benthic fauna is divided into two groups: 
epifauna, living on the substratum; and infauna, living within the 
substratum. Infauna! communities are dominated by a great diversity of 
burrowing and tube dwelling crustaceans (e.g. amphipods), polychaete 
worms, and by burrowing bivalve mollusks. Some infauna! invertebrates, 
especially among the crustaceans, are capable of a high degree of lateral 
mobility, but the majority are essentially sedentary. The infauna is, 
with rare exception, comprised of filter and detritus feeding inverte­
brates. 

2.09.04. 1 . 3. 2 The epifauna contains a diversity of animal groups 
associated with a diverse flora. Hard substrata, such as rocks, shel I 
and gravel surfaces, and artificial surfaces, such as pilings, wrecks, 
and weirs support a rich assortment of attached plants and invertebrates. 
Typically, these communities contain red, green, and brown algae, bar­
nacles, attached bivalves, anemones, corals, sea fans, bryozoans, tuni­
cates, sponges, and foraminiferans. The communities formed by these 
attached organisms host a number of both transient and permanent fish 
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species, and motile invertebrates, including gastropod mollusks, star­
fish, sea urchins, crabs , and shrimp. Attached epifaunal invertebrates 
are principally filter and de tritus feeders, but some of the more motile 
organisms are carnivores. 

2.09.04. 1.3.3 The epifauna and flora of muddy and sandy 
bottoms tend to be much lowe r in diversity, and most inhabitants are 
micro scopic . The se surfaces are unsuitable for attachment by sessile 
inv e rtebrat es. In addition, sand bottoms such as those found in the 
inl et are depositional and the continual rain of sediment quickly buries 
attached animals. Thus, thes e substrata support diatoms, other uni-
eel lular algae, proti stans, and attached multicellular algae. Inverte­
brates primarily include motile deposit feeders, such as polychaete 
worms, sea cucumbers, and sand dollars. Some fish and crabs also graze 
on the bottom. Attached organisms are restricted largely to the occa­
sional bit of shell or small rock lying on the surface. The development 
of oy s t er ree f s on muddy intertidal bottoms, for example, is dependent 
on the prese nce of bits of shell or rock for'initial larval attachment. 

2 . 09. 04. 1 . 3. 4 Benthic macroinvertebrate studies. The most 
extensive study of the benthic macroinvertebrate communities in the 
project ar ea was recently completed by the South Carolina Wildlife and 
Marine Resour ces Department under the previously discussed contract with 
the Corps of Engineers. Field samples for this study were collected at 
18 stations within the Murrells Inlet system (Plate 9) during the period 
27-29 May 1975. Sampling equipment utilized included a modified Pe­
tersen grab sampl e r and a modified oyster dredge. Station depths are 
shown in the fol lowing text table. A discussion of the findings of this 
study i s presented in the following paragraphs. 

Station Depth (Feet) Station pep th (Feet) 

MIOl 20 Ml 10 10 
MI02 13 Ml 11 13 
Ml03 10 Ml 12 10 
MI04 10 Ml 13 13 
MI05 10 Ml 14 10 
MI06 3 M 115 10 
MIO? 16 Ml 16 10 
Ml08 7- Ml17 10 
Ml09 10 Ml 18 10 

2.09.04. 1.3.4. 1 Entrance channel. Sediments collected in grab 
sampl es from the entrance channel were primarily sand with a small 
amount of shel I. As a result, most of the animals in these samples were 
motile and infauna I . As shown in Table 4, the fewest number of species 
(11) and individual~ pe r square meter was found at the entrance of the 
inlet in an area which was shallow and turbulent. Species diversity 
(Plat e 10) was highest at the most seaward station (MIOl) and lowest at 
the entrance (M102). 
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2.09.04.1.J.4.1 . 1 As might be expected, relatively few species were 
captured at these stations during the five-minute tows with the modified 
oyster dredge (Table 5) . The sand dollar was the dominant organism 
captured at stations MIOl and MI02. Only one species, a bryozoan, was 
coll ected at station MIO). The brown shrimp was the only species of 
comme rcial valu collected at any of the entrance channel stations 
although sampling at other times of the year would no doubt reveal the 
presence of othe r motile species such as the blue crab and the white 
shrimp. 

2.09.04. 1 .J . 4.2 Inner channel. The inner channel stations, MI04 
through MllO, covered the area from just inside the inlet to the region 
of the fishing pi e r adjacent to Captain Dick's Marina at the town of 
Murrcl ls Inlet. The bottom at stations MI04 and Ml05 was well-scoured 
and the bi o ta of these two stations was sparse. Only six species and 
141 individuals (mostly haustori id amphipods) were present in grab 
samples from station MI04. At station Ml05, five species and 150 inji­
viduals, again mostly haustoriid amphipods, were collected. Species 
div e rsity at these two stations (Plate 10) was extremely low, with H' 
values of 0.53 bits/individual at station MI04 and 1.08 bits/individual 
at Ml05. Oyster dredge samples I ikewise yielded few specimens at any of 
these stations, and none of those captured were of commercial impor­
tance. 

2 . 09.04. 1.3.4.2. 1 Species diversity (Plate 10), the number of species 
in both dredge and grab samples (Plate 11), and biomass began to increase 
at station MI06, and a very "live-bottom" area was encountered at station 
Ml07 (Tables 6,7). Although the waterdepth at this station was 16 feet, 
the bottom community here was the richest of any area sampled in the 
inlet. The high standing crop of benthic organisms at this station was 
mainly attributed to the amount of available shell in the area, which 
provided substrate for a rich epibenthic community. Sponges, bryozoans, 
and bivalves were dominant members of this community as indicated by 
dredge samples. ~he cross-barred venus clam at an estimated 160 
individuals per square meter was the most abundant of the 46 species 
taken in grab samples at this station. The number of spec!es and diver­
sity (H') fluctuated somewhat from stations Ml08 through Ml 10 (Plates 
10, l 1), but both remained fairly high. Several commercially important 
species were found at stations MI06 through Ml 10, including the American 
oyster, the hard clam, and the stone crab. Although it is not a com­
mercially-exploited species, the edible cross-barred venus clam appeared 
in large numbers at station Ml09 as well as MI07. A few small rock shrimp 
were also collected in the dredge along this stretch of the inner channel. 

2.09.04. 1 .J.4.3 Adjacent waterways. In addition to stations in the 
entrance channel and inner channel, a series of stations (Mill through 
Ml 18) were selected in adjacent waterways within the inlet. The first 
of these stations (Ml 11) was located in an altered area near a develop­
me nt at the southwestern end of Garden City. The bottom type in this 
area was black, s ilty mud, and relatively few animals were present in 
either dredge or grab samples (Plate 11). With the exception of Ml 16, 
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the remaining s t a tion s in the adjacent waterways were all relatively 
11 1 ive-bottom11 a reas (Tables 8,9). Species of commercial significance in 
thes e sampl es included the American oyster, the hard clam, and the stone 
crab. A f ew s pecimens of the brown shrimp, and the blue crab wer e al so 
prese nt in the sampl es. As with several stations in the inner channel, 
the cross -ba r red venu s c lam was common to abundant in samples from thes e 
stations. The ha rd cl am wa s particularly well-r epresented in coll ections 
from the Par sonage Creek area (stations Ml 16-MI 18) : 

2.09.04. 1.3.4.4 Oy s t e r ree fs. Intertidal oyster reefs within the 
S. C. Wildli fe and Marine Resources Department's study area totaled 
approximat e ly 22 acres. This included shoreline reefs along tidal 
creeks and i so la t ed ree fs located in shoal and flat areas. The attached 
map (Plate 12) s hows the location and size of the intertidal oyster 
reef s within 0.5 mil es of the centerline of the proposed channel. 
Subtidal (be low mean low water) oyst e r ree fs are not pr esent to any 
extent in the Murre ll s Inlet area, and are limited to small area s im­
mediately adj acent t o int e rtidal reefs and in the headwater s of sma ll e r 
creek s. No s ignifi cant subtidal reefs were located within the study 
area. 

2.09.04. 1 .4 Other animal s . The open water community is also 
unti lized by wat e rfowl and shorebirds particularly during the winter 
months. Many waterfowl ar e surface feeders and dabblers, and ar e com­
monly found along the shallow water zones where they feed on submerged 
or emergent vegetation. Other vertebrates (i.e. mammals, reptil es, and 
amphibians) are poorly represented in the open water community. Many of 
these ar e semi-aquatic and, thus, are temporary residents of the com­
munity. The following is a list of typical floral and faunal inhabitants, 
with the exception of benthic macroinvertebrates which are listed in 
Tables 4 through 9, of communities associated with open water habitats: 

Plankton ia tom s 
Diatoms 
Dinoflage l la t es 
Chlorophytes 
Jelly fish 
Arrow worms 

Animals with Planktonic 
Fish 
Crabs 
Barnacles 
Mo 11 usk s 
Polychae t e worm s 

Nekton 
Amphipod s 
lsopods 
Portunid cra bs 

Comb-jellies 
Cryptophytes 
Xanthophytes 
Copepods 

Larval Stages 
Echinoderms 
Jelly fish 
Comb j e 1 l i es 
Copepods 

Silver perch 
Star drum 
Spot 



Squid 
Alewife 
Atlantic menhaden 
Gizzard shad 
Bay anchovy 
Mummichog 
Striped killifish 
Rainwater ki llifish 
Sheepshead 
Litt I e tunny 
Spadefish 
Toadf i sh 
Whiffs 
Pigfish 
Tonguefish 
Shrimps 

Birds 
Convnon loon 
Brown pelican 
Double-crested cormorant 
Osprey 
Merganser 
Laughing gull 

Manvnals 
Bottle-nosed dolphin 

Reptiles and amphibians 
Atlantic loggerhead 

Atlantic croaker 
Bluefish 
Spotted seatrout 
Weakfish 
Red drum 
St r i ped mu 1 l et 
Summer flounder 
Tidewater silverside 
Atlantic silverside 
Pinfish 
Atlantic needlefish 
Naked goby 
Creval le jack 
Spanish mackerel 
Black drum 

Ring-bi I led gull 
Herring gull 
Black skimmer 
Royal tern 
Least tern 
Belted kingfisher 

2.09.04 . 2 Tidal marsh. Murrells Inlet, as previously men-
tioned, is a highly saline system with limited freshwater inflow. 
The vegetation of the attendant wetlands reflects these hydrologic 
conditions and is generally dominated by emergent, narrow-leaved 
rushes, sedges, and grasses. The Murrells Inlet system contains 
approximately 1,700 acres of these tidal marshlands (Plate 13). 

2. 09.04.2. 1 In a 1975 study, the Marine Resources Division 
of the South Carolina Wildlife and Marine Resources Department under 
contract to the lJ. S. Army, Corps of Engineers inventoried the marsh­
land vegetation of the Murrells Inlet area. A discussion of the 
pertinent aspects of this study is presented in the following 
paragraphs. 

2.09.04.2.2 For the purpose of this study, the tidal marshes 
were divided into two categories based upon elevation and vegetative 
composition: (1) high marsh and (2) .low marsh. The low marsh is 
the lowest, topographically, and occurs from the mean low water 
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mark to approximate ly the mean high water level, a region which is 
regularly flood ed by lunar tides. A monospecific association characterized 
by smooth cordgras s repr esents the low marsh vegetation. In contrast, the 
high mar sh flor a is much more diverse than that of the low marsh. A list 
of plant speci es obse rved during the Marine Resources Division's study is 
present ed in Tabl e 10. 

2.09 . 04.2.3 As mentioned above, the Murrells Inlet system contains 
approximately 1, 700 acres of tidal marshland. Of this amount, about 
1,520 acr es or 90 pe rcent of the total is low marsh acreage dominated by 
a singl e pl ant s pec ies , smooth cordgrass. Where it occurs along the 
tidal cree ks , t hi s pl ant grows vigorously to its maximum height of six 
f ee t. Howeve r , when found in the high marsh, its form is typically 
s tunted , with pl ant he ights averaging about 0.5 to 1 .0 foot. 

2.09.04.2.4 High marsh covers about 170 acres or 10 percent of 
t he t idal mar shl and acreage . In areas where the high mar sh is fringed 
with low mar sh, ma rg inal band s of wiregrass and sea ox-eye are usually 
present. Sea oats, typically associated with sand dunes are quite 
common in these ma rshes. These areas also have a dense ground cover of 
dropseed, sea lavender, fimbristylis, seaside goldenrod, sedge, and 
cactu s. Othe r plants commonly observed are glasswort, water-hyssop, 
croton, needlerush, high tide bush, and wild ryegrass. 

2.09.04.2.5 In areas where the high marsh is fringed py sand 
and/or mud flats, marginal vegetation consists of stunted growths of 
glasswort, smooth cordgrass, and sea lavender. Proceeding toward the 
highland from the se flats, the vegetative zone is characterized by sea 
ox-eye, spike gras s , and sea lavender. Fimbristylis and high tide bush 
are found in this zone near the edge of the maritime forest. Needlerush 
is also common and occurs as either isolated clumps among the other high 
marsh plant s or marginal bands adjacent to the upland. 

2.09.04.2.6 Marsh communities have been well documented in terms 
of productivity, animal diversity , and importance to the marine system 
(and to man). The basis of the importance of these marsh communities 
involves the basic high productivity of the marsh itself and its func-
ti on of trapping nutrients. The detritus deposited each year when the 
Spartina di es and decomposes provides a food base upon which the estuarine 
organisms thrive . The dense plant growth in the marsh provides excellent 
cover for many s peci es of birds, aquatic and semi-aquatic mammals, 
reptiles and amphibians . Substrates in these communities are inhabited 
by a myriad of foraminiferans, nematodes, annelids, arthropods, and 
mollusks . The marsh commmunity provides a nursery ground for the prin­
cipal comme rcial marine organisms of the state; white and brown shrimp 
and blue crabs. The se and the young of many other sport and commercial 
specie s move in and out with the tide to feed around the stems of the 
mar s h gras s . 

2.09.04 . 2.7 Throughout these marsh communities numerous shore-
birds, waterfowl, gull s , he rons, and egrets will be found. Birds such as 
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plove rs, dowitchers and sandpipers thrive on the benthic invertebrate 
population around the shoreline and on open f 1ats. In the open water 
bordering these communiti es , waterfowl wi 11 be found feeding on vegetation 
or sma l I ma rine fishes and free swimming invertebrates. Another game 
bird to be found is the clapper rai I, a permanent resident of these 
mar s h s . The he rons and eg rets feed on fish, invertebrates , repti Jes , 
amp hibian s , and sma l I mamma ls in the m~rsh. They al so Gre found nesti ng 
a nd roosting during the s ummer months. Many gul Is wi I I be found the 
yea r around uti I i zing these communities for resting and scavenging. 
Oth e r bird s s uch as the r ed -winged blackbird, common and boat-tailed 
grack les , s parrows , and warblers wi II be found nesting and feeding on 
ins ec t s and grai ns . Bird s of prey such as the osprey and marsh hawk 
wi I I a l so be foun d uti I izing these communities to some degree. 

2.09.04.2 . 8 Mammals of the marsh~s typically include the raccoon, 
ott e r, ri ce rat, opossum and marsh rabbit. The raccoon and opossum are 
ubiquitou s a nimal s and opportunistic feeders. The otter thrives on 
c ru staceans and fish whil e the rice rat and marsh rabbit are herbivores. 
On occas ion, other mammals such as the bobcat and fox will visit these 
communities. 

2.09.04.3 Sand and/or mud flats. Sand and/Jr mud flats occupy 
about 660 of the total 3,330 acres encompassed by the Murrells Inlet 
tidal system (Plate 13). In most areas they lie below the mean high 
wat er line and are alternately covered and exposed by wind-driven or 
lunar tides and are typically devoid of vascular plants but are fre­
quently inhabited by numerous species of diatoms, bacteria, oysters, 
and infauna! invertebrates. These flats are usually fringed with stands 
of vigorou s ly growing and highly productivE smooth cordgrass and open 
water. In a few areas in the inlet, the flats are associated with the 
high marsh, above the mean high water mark and are subject to irregular 
tida l fl ooding. In these instances, the flats are generally fringed 
with stunted growths of glasswort, smooth cordgrass, and sea lavender. 
Proceeding toward the highland from these flats, the vegetative zone is 
charact e rized by the occurrence of sea ox-eye, spike grass, and sea 
lav ender. 

2 .09.04.3. 1 Tidal action provides a constant influx of particu-
late organ ic matter to these habitats creating a rich ~utrient supply 
for fi lt er -f eeding benthic invertebrates. When the tidal flats are 
covered by wat e r, these animals and nutrients constitute an important 
food source for a variety of fish species. When the flats are exposed, 
the benthic animals are f ed upon by numerous wading birds and shore­
bird s . A representative faunal list is as follows: 

Bird s 
Gr eat blue he ron 
American egret 
Snowy egret 
Loui s iana he ron 
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Long-billed dowitcher 
Dun 1 in 
Semipalmated sandpiper 
Herring gull 



Black-crowned night heron 
Yellow-crowned night heron 
Glossy ibis 
White ibis 
American oystercatcher 
Semipalmated plover 
Wilson's plover 
Willet 
Greater yellowlegs 

Reptiles and Amphibians 
Carolina diamondback terrapin 

Invertebrates 
Atlantic jacknife clam 
Purplish tagelus 
Stout tagelus 
Eastern oyster 
Blue crab 

Ring-billed gull 
Laughing gull 
Least tern 
Royal tern 
Gull-billed tern 
Short-billed dowitcher 
Caspian tern 
Black skimmer 
Lesser yellowlegs 

Sunray venus 
Cross-barred venus 
Quahog 
Lettered olive 

2.09.04.4 Dredged material islands. Dredged 
material islands comprise about 30 acres or less than one percent of the 
total wetland type habitat associated with the Murrells Inlet system 
(Plate 13). These islands occur where dr .~ged sediments have been dis­
charged into shallow water zones or on marshlands. The original biotic 
corrrnunities that were present on these sites prior to disposal have been 
obliterated. Upon revegetation, these areas usually contain several 
biotic communities that are similar in appearance and composition to 
those which naturally occur in the surrounding environment. Old dredged 
material disposal areas in the Murrells Inlet system are sparsely 
vegetated with smooth cordgrass, glasswort, sea lavender, sea-blite, and 
sea ox-eye. Wildlife species corrrnonly observed in these areas include 
black skimmers, American oystercatchers, terns, gulls, herons, egrets, 
several species of dickeys, raccoon, and rodents. 

2.09.05 Other communities. 

2.09.05. 1 Urbanized. Urbanized areas in the vicinity of the 
project include . the villages of Murrells Inlet and ~arden City Beach. 
Live oaks and pines are the most abundant trees in the Murrells Inlet 
area and many varieties of domesticated plants are cultivated. Garden 
City Beach, on the other hand, is mainly vegetated with salt tolerant 
grasses and herbs. 

2.09.05. 1. 1 The man-dominated community provides habitat to 
those animals that easily adapt to man's habits and habitations. The 
gray squirrel, flying squirrel, opossum, and many birds easily adapt to 
man's presence. The black rat, Norway rat and house mouse live in close 
association with man. Lizards and amphibians which are capable of using 
habitats with either natural and/or introduced vegetation are also 
found. Beach areas along the heavily developed Garden City Beach offer 
habitat for many wading birds, terns, and gulls. 

30 



2.09.05.2 Agricultural lands. In a few areas inland of the 
project area the natural communities have been converted to croplands 
and pasturelands. In creating these habitats, most of the natural 
vegetation has been destroyed and replaced by shrub or herbaceous growth. 
Fields that are left fallow after harvest provide habitat for small 
marmtals, birds, reptiles and amphibians, and hunting grounds for birds 
of prey. 

2.09.06 Endangered species. There are six endangered species 
which occur or possibly occur in the vicinity of Murrells Inlet. En­
dangered species are "those species in danger of extinction throughout 
all or a significant portion of their range. 11 Endangered species which 
occur or could possibly occur in the project area are: 

Reptiles and Amphibians 
American alligator 

Birds 
Eastern brown pelican 

Southern bald eagle 
Peregrine falcon 
Kirtland's warbler 
Eskimo curlew 

Alligator mississipiensis 

Pelecanus occidental is 
carolinensis 
Haliaeetus .!.:_ leucocephalus 
Falco peregrinus 
0endroica kirtlandii 
Numenius borealis 

The alligator is commonly observed in freshwater rivers and lakes and 
several reside in nearby Brookgreen Gardens and Huntington Beach State 
Park. The brown pelican is a commonly observed resident of coastal 
South Carolina and nests in many areas along the coast. The bald eagle 
is a permanent resident of the state and individuals have recently been 
sighted near Georgetown and on Kiawah Island. No known recent sightings 
have been made in the Murrells Inlet area. The peregrine falcon, Kirt­
land's warbler and the Eskimo curlew are transient species. 

2.09.07. Sport and co1TVT1ercial fisheries. 

2.09.07.01 Sport fisheries. Murrells Inlet harbor and adjacent 
inshore and offshore waters support an intense sport fishery. Principal 
species caught in inshore waters by surf, pier, and small boat fishermen 
include but are not limited to red and black drum, 6heepshead, kingfish, 
bluefish, seatrout, spot, croaker, cobia, flounder, pompano, toadfish, 
black sea bass, gafftopsail catfish, sea catfish, and Spanish mackerel. 

2.09.07. 1. 1 Although inshore fishing is good in the area, 
Murrells Inlet is perhaps better known for its offshore sport fishing 
fleet. In 1974, there were 24 charter boats and numerous private boats 
utilizing Murrells Inlet as a home port. Principal species fished for 
on these boats are king and Spanish mackerel, bluefish, dolphin, white 
and blue marlin, sailfish, wahoo, cobia, crevalle jack, barracuda, 
little tunny, amberjack, black sea bass, groupers, snapper, porgy, 
and triggerfish. 
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2.09.07.1 . 2 She llfi shing fo r oy s t e rs and shrimp is also a 
popular sport in the est ua ry. The re a re three public shellfish gathering 
areas located at (1) t he nor t he rn end of the estuary; (2) in Allston 
Creek; and (3) on the Cl am Bank Fl a t s. As mentioned previously however, 
bacterial contaminati on has been a probl em in the area and as a result, 
Parsonage Creek from t h gover nmen t dock to All s ton Cree k is closed to 
she I lf i sh i ng . 

2.09.07.2 Comme r c ia l f ishe ri es . Difficulties in navi-
gating Murr e ll s In let have li mi t .ed t he deve lopment of commercial fishing 
to essentially an of f-season ope ration of t he recreational fleet. Other 
commercial in te res t s hav e made repea ted at t empt s to ope rate during 
recent year s but have i n a l l cas es abort ed the ir endeavors due to costly 
damages and de lays . Un li ke ma ny port s , ca tches made by t he fl eet at 
Murrells Inl et ar e consumed fo r t he mos t part in the more than 100 
restaurant s a long the Grand St rand. As a result of thi s method of 
sales, it i s extreme ly di ff i cult to ma ke an ac cura te de t e rmination of 
the total annual catch landed a t Murrells Inlet. Available data on 
annual commercial f i she ri es landing s are pre sented in Table 11 . Data 
presented in thi s tabl e we re compil ed from the records of licensed fish 
dealers by the Department of Comme rce in cooperation with South Carolina 
Wildlife and Marine Re sources Depa rtment. As shown in Table 11, the 
principal fish speci es ma rke ted in the northe rn district (Georgetown, 
Horry, and Marion Coun t ies ) in 1974 were mullet, spot and grouper. 
Shrimp and oysters we re t he mos t important shellfish species landed. 

2.09.07.2. 1 Murre ll s Inlet i s a significant shellfish 
growing area, having abundant resources of intertidal oysters and hard 
clams. At pre sent, approximately 365 acres of bottoms are under lease 
by the State to commerci a l oystermen in the area. 

2. 10 Recrea tion. Murr e ll s Inlet is part of what is 
known as the Grand Strand, South Ca rolina's most popular vacation area. 
The 11 strand 11

, famou s for i ts gent ly sloping-fine white sand beaches, is 
a 50-mi le seashore vacat ionland and recreational area extending from 
Little Rive r In let at t he North Carolina-South Ca rolina state line to 
Winyah Bay near Georg e town. In addition to its famous beaches, the 
strand off e r s abunda nt ho te l, mote l , and camping facilities, 13 ocean 
fishing pi e r s , numerous champi onship go lf courses, minature golf courses, 
amusement pa rk s , an~ two s t a te pa rks , Huntington Beach State Park and 
Myrtle Beach St ate Pa rk. 

2. 10 .01 Recrea tion activities available in the Murrells 
Inlet area include boating, swimming, surfing, sailing, sunbathing, 
golfing, beachcorn bing, camping, and fi shing . There are five marinas and 
numerous priva te docks located a bout the Murr e ll s Inl e t harbor. Much of 
the offshore charter boat f ish i ng along the grand strand, originates from 
the docks at Mu rr e ll s Inl e t . Hunt i ng ton Beach State Park is located on 
the south side of Murr e ll s Inl e t . Thi s park has two camping areas, 
picnic area s , pa rking lots , pl ayg rounds , a con ces sion stand, a trading 
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post, restroom facilities and a minature golf course. The park was 
recommended as a potential natural landmark in the Atlantic Coastal 
Plain Natural Region Study conducted by the Smithsonian Institute under 
contract to the National Park Service in 1974. However, no action has 
been taken on this proposal to date. 

2.11 Historical and archaeological sites. The latest 
edition of the National Register of Historic Places (February 4, 1975) 
lists nine sites in Georgetown County. Three of these sites, the George­
town County Rice Museum, Prince George Wtnyah Church and Cemetery, and 
the Georgetown Historic District are located in Georgetown. Other sites 
include Hopsewee (Thomas Lynch House), located 12 miles south of George­
town on Hig~way 17; the Pawleys Island Historic District located southeast 
of the project area on Pawleys Island; the Chicora Wood Plantation 
located west of Murrells Inlet along the Waccamaw River flood plain; 
Annandale Plantation located about 14 miles south of Georgetown; the 
Georgetown Lighthouse located about 12 miles southeast of Georgetown on 
North Island; and Prince Frederick's Chapel ruins located southeast of 
Plantersville. Although not listed on the Natural Register, there are 
two properties of historical significance located near the project. 
These are: Brookgreen Gardens located on the west side of U. S. Highway 
17 across from the entrance to Huntington Beach State Park and Atalaya, 
the Huntington Mansion, located inside the park. 

2. 12 Economic indicators. 

2. 12.01 General. The standard indicators and others 
found to be related to the Murrells Inlet area are keyed to the State of 
South Carolina and U. S. Department of Commerce, Bureau of Economic 
Analysis (BEA) Economic Area No. 30. This economic area has been de­
lineated by the BEA and the Economic Research Service (ERS), Department 
of Agriculture, who have made national and area economic projections to 
2020 for the Water Resources Council. The Series E projections dated 
April, 1974 have been adopted as the current appraisal of the long-range 
national trends for planning purposes. These projections are designated 
as 11 0BERS Projections 11

• BEA Area 30 consists of nine South Carolina 
counties: Georgetown, Horry, Marion, Williamsburg, Dillon, Florence, 
Darlington, Chesterfield, and Marlboro. Projections have been made by a 
process of successive disaggregation of projections from the national 
level to the two-county level which would be most affected by a project 
at Murrells Inlet (Georgetown and Horry Counties). 

2. 12.02 Population. The 1970 population of the State 
of Suuth Carolina was 2,596,000, an increase of 8.6 percent over its 
1960 population and a decrease from the 10.96 percent increase regis-
tered during the 1950-1960 decade. BEA Economic Area 30 had a 1970 
population of 401,600, a change of -1.5 percent from the 1960 population 
of 407,800. Georgetown and Horry Counties had a 1970 population of 
103,500, an increase of 0.48 percent over their 1960 population of 
103,000. The projected annual growth rate for this two county area is 
0.8 percer,t through 1990; 0.4 percent from 1990 to 2000; and 0.2 percent 
from 2000 to 2020. 
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2.12.03 Income. The total personal income of residents 
living in the State of South Carolina amounted to $6,790 million in 1970 
and avera~ed $2,616 per capita or 75 percent of the national average. 
This represents an increase of about 67 percent in real per capita 
income over 1960 as compared with 39 percent for the nation as a whole, 
81 percent for BEA Area 30 and 76 percent for Georgetown and Horry 
Counties. The average per capita income in BEA Area 30 in 1970 was 
$2,211. 

2. 12.03. 1 Earnings from wholesale and retail trade are 
closely related to disposable lnco111e and dre considered to be the sum 
of wages and salari es, other labor income, and proprietors' incomes. In 
1970, they were about 13 percent of total personal income for the 
United States and it is proj ec ted that they will account for about 10 
percent of total personal income in 2020. In South Carolina, earnings 
from wholesale and retai I trade amounted to about 11 percent of the 
state's total personal income in 1970 and have been projected to be 
about 9 percent of the state's total personal i~come in 2020. Earnings 
from wholesale and retai I trade in Georgetown and Horry Counties amounted 
to about 29 percent of the total for BEA Area 30 in 1970 and have been 
projected to remain at this level through the year 2020. 

2.12.04 Employment. The average annual employment in 
the state in 1972 totaled 1,131,500 with 4.3 percent of the labor force 
unemployed (S. C. Employment Security Commission, 1974). About 354,600 
persons or 31.3 percent were employed in agriculture; 165,600 or about 
14.6 percent were employed in government; 159,900 or 14. 1 percent were 
employed in wholesale and retail trade, and the remainder were either 
self-employed or in contract construction, transportation, comnunlca­
tion, utilities, finance, insurance, real estate, unpaid family workers, 
or domestics. 

2.12.04. 1 Georgetown County. The average annual employ-
ment in r.eorgetown County in 1972 was 12,850 persons with 6.9 percent of 
the labor force unemployed. Approximately 4,800 persons or 37.4 percent 
were employed in manufacturing; 1,550 or about 12 percent in wholesale 
and retail trade; 1,400 or 10.9 percent in government; 1,050 or 8.2 
percent in services; and about 750 or 6 percent in agriculture. 

2. 12.04.2 Horry County. The average annual employment in 
Horry County in 1972 was L~,400 with 4.9 percent of the civilian labor 
force unemployed. About 5,100 persons or 17.3 percent were employed in 
wholesale and retail trade; 4,250 or 14.5 percent in manufacturing; 
4,150 or 14.1 percent in ·services, 3,800 or 12.9 percent in government; 
and 1,850 or 6.3 percent in contract construction. 

2. 12.05 Recreation industry. The recreation industry 
is of major importance in the proj ec t area. The "Grand Strand", which 
includes the Murrells Inlet area, is regarded as South Carolina's most 
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popular vacation spot and has experienced tremendous growth over the 
past few years. Based on data collected by the S. C. Department of 
Parks, Recreation, and Tourism, the total tourist expenditures for the 
Strand increase~ from $48.5 million in 1963 to $125 million in 1969 for 
an average annual growth rate of about 17 percent for this six-year 
period . The Gr eat e r Myrtle Beach Chamber of Commerce has estimated that 
tourist expenditures for 1975 will be about $170 million. 

2.12.05. 1 Commercial recreation. As might be expected, 
commercial recreation has expanded rapidly during the last few years. 
South Carolina receipts for 1968 were about $32 million or about seven 
times the 1948 stale receipts. National receipts, which totalled 
$5,980 mill ion in 1968, increased about three and one-half times over 
this same period. Based on these trends and projections of other 
related parameters, the growth rate of commercial recreation in George­
town and Horry County is expected to average about five percent annually 
until the year 2020. 

2. 12.05.2 Amusement and recreation services. Amusement 
and recreation services include services which charge fees for amusement 
and recreation, except motion pictures. In 1940, employment in these 
services was 0.38 percent of the total employment in South Carolina; in 
1960, 0.44 percent; and is projected to be 0.67 percent in the year 
1580. This trend of an increasing share of the total employment by 
amusement and recreation services Is found throughout the smaller economic 
areas. After 1980 annual growth rates are expected to decline with all 
economic areas showing less than one percent growth for each 10-year 
period. 

2. 12.05.2. 1 While employment growth in amusement and 
recreation services is expected to be minor in the years to come, the 
growth of earnings from these services is exp~cted to have a brighter 
future. These earnings in the United States are projected at an annual 
growth rate of about three percent while employment for the same area 
was projected at less than one percent. The difference in the rates in 
BEA Area 030 is 2.9 percent for earnings and 0.4 percent for employment . 
The annual growth rate of earnings in Georgetown and Horry Counties is 
expected to be about three percent. 

2. 13 Transportation. The only land access to the 
project area i s by way of U. S. Highway 17 which parallels the coast 
along the entire grand strand area. Commercial air, rail and bus 
service is available in nearby Georgetown and Myrtle Beach. U. S. 
Highways 378, 501, and 521 provide connections to west, mid-west, and 
southwest localiti es. 

2. 14 Future environmental setting without the 
project. Popul a tion centers are expected to expand to accomodate a 
growing population and new industries. This expansion will be achieved 
at the expense of undeveloped lands. Acreage currently devoted to 
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cropland and forestry will continue to decrease as lands of this type 
yield to the pressures of urban development. The population in the 
project area (BEA Economic Area 30) was 401,600 or about 15 percent of 
the 2,596,000 population of the State of South Carolina. This repre­
sents a 1.5 percent decrease in population over 1960 for the BEA Eco­
nomic Area and an 8.6 percent increase for the state as compared to an 
increase of 13 percent for the United States as a whole. The state 
and area populations are both projected to increase at an average annual 
rate of about one percent through the year 2020. The labor force for 
BEA Area 30 was about 35 percent of its population in 1970, compared to 
39 percent for the state. These ratios are expected to continue through 
2020. The annual growth rate of personal per capita income for BEA Area 
30 is expected to average 5.8 percent and will increase from the 63 
percent recorded in 1970 to 77 percent of the United States average per 
capita income by 2020. Development in the area is expected to continue 
to concentrate and intensify along the Atlantic coastline in Horry and 
Georgetown counties with or without the project. 

3,0 Relationship of the Proposed Action to Land 
Use Plans 

The proposed project does not offer any potential for conflicting with 
any existing or proposed larduse plans in the Murrells Inlet area. The 
proposed jetty and fishing walkway in Huntington Beach State Park are 
compatible with the master plan for the development of the park. The 
project has been and will continue to be coordinated with state and 
local planning agencies. 

4.0 The Probable Impact of the Proposed Action on 
the Environment 

4.01 General. The proposed plan of improvement 
involves the construction of jetties, sand dikes, a fishing walkway and 
a parking lot and the dredging of entrance, auxilliary, and inner channels 
and a deposition basin. The project will require the removal of about 
1,134,000 cubic yards of material by hydraulic pipeline dredge. Approxi­
mately 1,178,000 cubic yards of this material is sand and shell and will 
be used for construction of sand dikes and beach nourishment. The 
remaining 6,000 cubic yards is silty sand and will be disposed of in an 
upland disposal area. The major adverse effects of this project relate 
to effects on water quality and on the ecosystems in the disposal areas, 
channel areas, and other areas within the inlet which will be disturbed 
by construction activities. Beneficial effects relate to the provision 
of a navigation channel for the safe operation of charter, recreational, 
and commercial fishing boats. 

4.02 Water quality. The proposed project is not 
expected to create any long-term or large scale adverse impacts or 
detrimental effects on the water quality of the Murrells Inlet system. 
As is characteristic of any hydraulic dredging operation, water tur­
bidity in the vicinity of the dredge will increase as a result of the 
mechanical action of the dredge cutterhead. Turbidities will also 
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increase somewhat in the immediate vicinity of beach disposal areas . 
Sediment resuspended in the water will reduce light needed for marine 
flora and fauna and any organic sediment resuspended will result in a 
heavier demand for oxygen from the immediate surrounding waters and thus 
a decrease in available dissolved oxygen (0.0.) may occur. However, 
since al 1 but a small portion (6 ,000 cubic yards) of the 1,184,000 
cubic yard s of material to be removed during construction of the Murrells 
Inlet project is a mixture of sand and shell with a rapid settling rate, 
increases in turbidities are expected to be insignificant and short-term 
and wi 11 no t aff ec t the long-term productivity of the Murrells Inlet 
system. Maintenance dredging will have similar effects but they wi 11 be 
of a lesser magnitude . 

4.02.01 Preliminary model studies at the U. S. Army, 
Corps of Engineers, Waterways Experiment Station indicate that low tide 
levels may be up to as much as 0.5 feet lower in parts of Main Creek. 
This phenomenon applies to Main Creek only and water levels in other 
parts of the Murrells Inlet estuarine system should not be affected. 
This possibl e lowering of low tide levels in Main Creek is due to the 
deepening of the entrance channel in the ocean and the inner channel 
in Main Creek which would provide at a slightly lower elevation the 
same approximate channel cross section now available to drain the 
Murrells Inlet estuarine system. The net effect of this deepening of 
Main Creek is that it would be carrying approximately the same volume 
of water during low tide stages, but because of channel deepening, the 
surface elevation would be slightly lower. The total volume of water 
leaving Murrells Inlet on ebb tides or entering on flood tide s should 
not be altered enough to produce any detectable change in any water 
quality parameter of any part of the Murrells Inlet system . 

4.02.02 As discussed in Section 2.05, chemical analysis 
of sediment samples from the inlet indicate that levels of mercury in 
four of the six samples analyzed exceeded limits set by the Environ­
mental Protection Agency for the acceptability of dredged material 
disposal to the nations waters. The source of the mercury is unknown 
since no industr ies utilizing or discharging mercury occur in the 
area. As shown in Table 1, the mercury levels were highest in beach 
sediments from Huntington Beach and in sandy sediments at three stations 
i~ the lower channel area. Although there is a possibility that mercury 
may be released into the water column during dredging, recent research 
by Windom (1974) indicates that this probably will not be the case. 
For example, Windom found that sediments with metal concentrations 
above preliminary EPA cr i teria do not pr< duce significant metal increases 
in the water column when dredged. Based on this study and the fact that 
the highest concentrations of mercury are found in areas with the low-
est concentrations of benthic invertebrates, we feel that the effects 
of dredgin~ in these areas wil 1 be insignificant. 

4. 03 Biological resources. Of the twelve biotic 
communities discussed in Section 2.09, there are only four which wil 1 
be affected by construction of the proposed project. These are: 
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(1) Open ~,ater, (2) Tidal marsh , (3) Beach , and (4) Oak-pine forest. 
The following i s a d i sc uss ion of the pot enti a l impacts of the proj ~ct 
on these communi t ies. 

4. 03 .01. Ope n wate r convnunity . 

4. 03.01.1 Dent hi c in ve r t ebra t es. Out of the g roups of 
organisms in ha bitat i ng t he open wate r community, it is the benthic 
invertebrate communi t y which will be adve rse ly affected to the greatest 
degree during cons truct ion of t he proposed project. As di scussed in 
Section 1 .0 , dr edg i ng of project channe l s and deposition basin will 
be accomplished by hydrau l ic pipe ! ine dredge. As is the case in most 
dredging pro jec t s of thi s type , some of the benthic inve rtebrates in 
the path of t he dredge cu tte rhead will be destroyed. This gross 
effect has been we ! I doc ume nted in many s tudie s and field investigations 
conducted along both the Atlantic and Gulf coasts (Chesapeake Biolog­
ical Labordtory, 1970; She r k, 1971; and May, 1973) and can be expected 
to occur to some ext ent du ring the proposed dredging. 
4.03.01. 1. 1 St udi es conducted by the S . C. Wildlife 
and Marine Resources Depar t ment (discussed in Section 2.09) show that 
the greatest concentrations of benthi c macroinvertebrates in the area 
of project influence occur in the portions of Inner Channe l B between 
Stations M106 and MllO (See Plate 9). Dredging in thes e areas may re­
sult in the destruction of some benthic organisms, however, since only 
23,000 cubic yards of mat e ri a l will be removed from this 13,590-foot 
reach, this loss is expected to be in s ignificant. Many impact 
assessments have assumed that t hi s destruction eliminates the re­
latively immobil e membe rs of the benthic invertebrate community in 
the dredged area for an extended period of time, however, recent 
research indicate s that thi s may not be a valid assumption. For 
example, in a 1973 study, the Skidaway Institute of Oceanography 
found tha t although the numbe r of species and individuals per unit 
area were greatly reduced following dredging, several species were 
still present in some quantity. Recovery to levels approaching those 
at control stations appeared to be rapid. In conclusion they stated: 
i;While th i s study su f fe r s fr or11 lack of replication of sampling methods, 
it doe s provide an indication t hat the benthic community is able to 
quickly recover followin g dr edg ing, and remains as a viable community 
both during and immediat e ly af te r dredging operations are undertaken." 
As a result of the finding s of the above study and other similar 
studies, it is expected that the d i s ruption or destruction of benthic 
inve rt ebrates wi 11 be a short -te rm impact since recolonization by 
organisms disturbed by the cutte rhead and recruitment from adjacent 
areas wi 11 begin almost immedi a t e l y after dredging is completed. 

4.03 . 01. 1 .2 The suit ability of newly dredged areas for 
recoloniza t ion wil I, of cour se, be dependen t on the interaction of 
factors such as bo t tom topography , bo ttom sub s trat es and habitats, 
water velocity and cur re nt pa tte rns, and future sediment distribu­
t ion pa t t e rns. However , s ince t he compos it ion of bottom sediments 
is not expec t ed to change appreci ab l y as a result of the proposed 
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dredging it i s expec t ed that the populations which eventually become 
established wi 11 be similar to those presently found in deeper channel 
areas. 

4.03 . 01. l .3 Benthic invertebrate populations at the other 
inne r channe l sta tions (MIO4 and MlO5, Plat e 9) were found to be low, 
proLa bly due to the well scoured bottom in these areas. As a result, it i s felt thdt the impact of dredging in these areas will be insignif­
icant and of a short-term nature. With recruitment from adjacent areas, populations should return to predredging levels within a few months 
after construction is completed. 

4.03.01. 1.4 Most of the animals collected by SCWMRO at the entrance channe l stations are adapted to a sandy substrate which is 
continually shifting due to natural processes. Although some of these 
organisms may be destroyed during the dredging of the entrance channel and deposition basin or covered by placement of jetty stone, the long­
term productivity of the area should not be affected to any significant 
degree. Repopulation of channel areas will commence shortly after con­struc tion i s con1pleted and species composition should be similar to 
that which existed prior to construction. Construction of the jetties 
will provide a substrate for the development of epifaunal communities 
which a re current ly non-existent in the area thus increasing the areas 
productivity. Due to the continual movement of sand into the deposition basin afte r construction is completed, this area will likely provide 
little habitat for benthic organisms. 

4.03.01.2 Oysters. Main Creek is the only tributary in 
which dredging will be accomplished, and as shown in Plate 12, all 
intertidal oyster beds in this creek occur along the edge well away from 
the proposed channel alignment. Dredging will not be done in such close proximity to these reefs as to result in physical damage to these 
communities. Although no oyster reefs will be physically damaged by the 
dredge, some minor silting of uyster reefs may occur as a result of the 
dredge cutterhead stirring up fines in the sediments. However, due to 
the sandy nature of a majority of the sediments, any silting is not 
expect ed to b~ great enough to cause oyster mortality. The project will have no affect on either the public or commercial shellfishing areas. 

4.O3.Cl.3 Fish. Available data indicate that fish 
populations , unlike benthic invertebrates which are relatively immobile and may undergo population reductions that may be locally severe, are 
lej s likely to be adversely affected by dredging operations. For 
examrle, Stickney (197 3) in his study of the Atlantic lntracoastal 
Wat e rway in Georgi a found no indication of fishes bei~g killed during 
dredg ing 0perd , ions. In some areas, dredging could be considered to be 
beneficial to certain species of fish, especially those which prey on 
the larger benthic organisms. As a dredge works its way along a chan­
nel, benthic animals which would normally be buried in the sediments are 

39 



dislodged and become susceptible to predation. This sudden availability 

of food quite often results in higher than normal concentrations of 
fishes near the dredge. Asimilar situation will occur in beach disposal 

areas. As organisms are dislodged from sandy sediments being deposited 
on the beach, they become subject to predation by fishes inhabiting the 

surf zone. 

4.03.01.3. 1 Although it would appear that fish are re-

latively unaffected by dredging, there has been some concern recently 

over the possible effects of increased turbidities and siltation gen­
erally associated with dredging. As a dredge moves along the channel, 
it invariably creates some type of turbidity plume, the size of which 
will vary considerably depending on the type of sediment being dredged, 
strength of currents and other factors. The magnitude of the impact of 

these suspended particles on fishes will, in most cases, be dependent on 

the concentration, composition, absorbed minerals or toxins and the 
tolerance of particular species. In general, bottom-dwelling species 
are the most tolerant of suspended solids, filter feeders are most 
sensitive and juvenile forms are more sensitive than adults. Under 
normal circumstances, fish can generally avoid turbid waters and have 
the ability to clear gill membranes of accumulated silt upon entering 
undisturbed water (Sherk and Cronin, 1970). However, not all species are 

equally susceptible to suspended solids and different suspended solids 
vary in their effect. As a general rule, it has been found that fish 

can tolerate high turbidities except when they are accompanied by low 
levels of dissolved oxygen, acids, alkalies, or other substances which 
interfere with respiration, injure gills or prevent their normal func­

tion, and they are quite capable of leaving the immediate dredging area. 

4.03.01 .3.2 Due to the sandy nature of the substrate 
in most of the areas to be dredged, turbidity plumes created by the 

dredge cutterhead will primarily be restricted to the immediate dredging 

area. Fish species which would have the highest probability of being 

affected are the filter feeders (primarily menhaden, herring, and shad) 

and juvenile forms. Estimates of the relative abundance of these species 

in the area at any given time varies so that it is not practical to 

attempt a quantitative determination of the impact on these species. In 

addition, some larval fishes may be destroyed as a result of the mechan­
ical action of the dredge cutterhead. However, based on research which 

has been accomplished in other areas and available information on the 
effects of current dredging practices in the area, it is felt that any 

impact resulting from the proposed dredging will be of a short-term, 
localized nature and will not significantly affect the fish stocks in 
the Murrells Inlet system. Similar temporary adverse and beneficial 
impacts will occur during periodic maintenance dredging but will be of a 

lessened nature due to the lesser amounts of material involved. 

4.03.01.3.3 The construction of the jetties will 
provide substrate for new epifaunal communit.ies of invertebrates and 
provide habitat for numerous fish species. The combination of a deep­
ened channel flanked by two jetties will concentrate fish food organisms 
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and thereby attract large numbers of marine sport fishes. A jetty 
related sport fishery will develop shortly after the project is com­
pleted and the fishing walkway on the south jetty will provide access to 
to this newly developed fishery. Fish species which will be avai I-
able to anglers on the jetty during various times of the year are 
sheepshead, black drum, red drum, flounder, bluefish, seatrout, 
croaker, spot, and whiting. 

4.03.02 Tidal marsh. Constructing the south sand 
dike as shown in Plate 1 may destroy a small area of tidal marsh. This 
tidal marsh is located in an area where existing marsh is being destroyed 
at a rapid rate by the large amounts of sand being deposited on it under 
natural conditions. As a result of this problem, it is difficult to 
determine the exact amount of marsh, if any, which wi II be affected by 
the proposed construction. On the plus side, the construction of the 
sand dike would prevent further migration of the inlet and should help 
alleviate the problem of shifting sands thus reducing the potential for 
additional marsh destruction. 

4.03.03 Beach community. As discussed in Section 
1 .0, all but about 6,000 cubic yards of material removed during initial 
dredging operations will be used for beach ·nourishment and construction 
of sand dikes. Organisms inhabiting this beach fill zone will be covered 
as material Is pumped onto the beach. When considered in terms of 
numbers of organisms which may be potentially destroyed, the short-term 
adverse impact will be significant. Because animals from high energy 
beaches are motile and adapted to shifting sediments, rapid recovery of 
the fauna on these beach areas following the deposition of dredged 
materials is likely. This is particularly true if the dredged material 
is similar to that of the original beach in grain size and other charac­
teristics (Thompson, 1973). The long-term impact on invertebrates in 
the beach community is therefore expected to be Insignificant. 

4.03.03. 1 As discussed in Section 2.09.02.2. 1, a 
least tern nesting area is located in the dunes of Huntington Beach 
State Park between the north access road and the inlet proper. Dur­
ing construction, trucks will be 1riving to and from the inlet by 
way of the beach near this dune. tiowever, since least terns are very 
tolerant of disturbance from human activity (Pough, 1951, and Sprunt 
and Chamberlain, 1949), it appears very· likely that this colony would 
not be disturbed by the proposed construction or by the subsequent 
increase in human activity which could be attributed to project fea­
tures. However, in the unlikely event that the terns find project 
associated human activity disturbing, there are many miles of similar 
dunes bordering ocean beaches plus many other areas of the type listed 
in Section 2.09.02.2.2 as suitable for colonization which the dis­
placed birds could move to. Although this determination that the 
project should have no significant effect on terns is contrary to the 
unsupported state~ents of the USDI, it appears consonant with the 
works of Pough and Sprunt and Chamberlain who are recognized author­
itie c: on birds. The comnents of USDI are discussed in greater detail 
in . he responses to its letter beginning on page 47. 
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4.03 . 03.2 Although least terns will probably not 
be disturbed by the proposed project, other birds may avoid the area 
during construction bec du ie of the noise while o t hers, especially 
shorebirds, will be at 7r dcted to the beach fill areas to feed on 
marine organisms in dredged sediments. These ~ffects will be of n 
short-term nature and will end when the work is completed. 

4.03.03.3 Similar temporary adverse and beneficial 
impacts will occur during periodic maintenance dredging but wi 11 be of a 
lessened nature due to the lesser amount of material involved. 

4.03 .04 Oak- pine forest community. A 5-acre 
tract of wooded upland will be provided by the local sponsor for the 
disposal of unsuitable materials from both initial and maintenance 
dredging. Prior to the use of this area, the owner will probably remove 
merchantahle timber. ln any event, dense stands of trees will be 
removed to permit a more even distribution of the hydraulically dredged 
material. To buffer the disposal area from adjoining properties, a 25-
foot wide band of trees and understory vegetation wi 11 be left around 
the perimeter of the dike. Any trees not removed and all understory 
vegetation inside the diked area will be killed when their roots become 
covered to a sufficient depth. 

4.03.04.1 Host animal life except for some small 
birds will be displaced during and shortly after each use of the dis­
posal area. The 25-foot wide buffer area will provide some habitat for 
these displaced species. Raccoons, opossum, some small rodents, and 
some birds will continue to forage without interruption in the disposal 
area. As vegetative regrowth begins, foraging by the other species that 
were displaced during the preparation and clearing and subsequent use of 
this diked disposal area will increase. Plant and animal life inside 
the disposal area will fluctuate from a low during dnd shortly after 
deposition of dredged material to a high just before a dredging opera­
tion. 

4. 03.05 Endangered species . The endangered 
species frequently observed in the area, the brown pelican and American 
alligator, will not be adversely affected by the proposed project. 

4.03.06 ~osquitoes. The use of a diked upland 
disposal area to avoid adverse effects on estuarine values has an 
adverse effect in that diking in the coastal zone creates ideal habitat 
for mosquitoes, particularly the salt marsh mosquito , Aedes sollicitans. 
Characteristics of diked disposal areas that make such areas productive 
of mosquitoes are the temporary ponding of wate r due :o 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 ~~ter 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 arens and material 
to be dredged from the upper portion of the inner channel and also 
because of operational requirements of disposal areas . However, 
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the Corps of Engineers will contribute to the cost of the county 
comprehensive mosquito control program if it is determined that 
the Murrells Inlet disposal area provides a mosquito breeding 
site. The Federal cost will be proportionate to the contribution 
of the disposal area to the mosquito problem. The most commonly 
used insecticide is Flit M.L.O., an oil larvicide which dissipates 
quickly and will have no effect on aquatic life in the Murrells Inlet 
system. Since Flit has no residual effect, a control program utilizing 
oil larvicides requires frequent inspection and respraying. The use of 
the upland disposal area for disposal of dredged material will be in­
frequent, therefore the mosquito control problem is considered to be 
minimal. 

4.04 Archaeological and historical sites. The 
National Register of Historic Places has been consulted and it has been 
determined that no existing or potential register properties will be 
affected by the construction of the proposed project. The project will 
be coordinated with the State Historic Preservation Officer and State 
Archaeologist to minimize potential damage to sites of historical or 
archaeological interest in the area. 

4.05 Recreation. The effects of the proposed action 
on the areas recreational resources will vary from temporary minor in­
conveniences to visitors to Huntington Beach State Park to enhancement 
of the areas boating and fishing opportunities. Access for construction 
of the south jetty will likely be via the main entrance ·to the park and 
the existing developed roads which end at the north parking lot. Using 
these roads for access may cause some visitors to be inconvenienced as 
construction equipment and materials are moved to the construction site. 
In order to keep inconvenience to a minimum, every effort will be made 
to time these activities in such a manner that they will not interfere 
with the normal flow of traffic to and from the park. Since the ma­
jority of park facilities are located south of the construction area, 
the project will not interfere with normal uses of the park. Sight­
seeing activities may increase both during and after construction. 

4.05. 1 The jetties will provide a protected entrance 
to Murrell, Inlet which will benefit all boaters using the inlet for 
passage to and from the ocean. In addition, the jetties will provide 
habitat for the development of a new jetty-related flshery which is 
currently not available in the Murrells Inlet area. The provision of 
a fishing walkway on the south jetty wil 1 assure that this fishery 
will be available to non-boaters as well as boaters. It is currently 
estimated that about 20,000 fishermen and 6,000 sightseers will use 
the fishing walkway annually. 

4.06 Aesthetics. Prior to actual dredging the dikes 
inclosing the upland disposal area must be constructed and the area 
cleared of large trees. Dikes will consist of barren earth and wi 11 
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contrast in an unfa vorab le ma nner wi t h surround ing areas which are fully 
vegetated. This impact wil I be l es sened cons iderably by the provision 
of a 25-foot wide buff e r zone of exi s ting trees and understory plants 
around the pe rimet e r of the di ke . Natural vegetative regrowth on the 
dikes and within the di sposal ar ea wi 11 commence soon after each dredging 
is completed and a re la t ive ly full vegetative cover of grasses and herbs 
may be ac hi eved wi th in a few mont hs . The prese nce of the dredge boat 
and pipelines and other assorted cons truc t ion equipment in the area will 
represent a t empo rary in tr us ion upon the view of boaters and from some 
of the dwelling s a long Ma in Cree k. The phy s ical presence of the jetties 
and sand dikes ma y be aes t het ically displ ea s ing to some individuals. 

4.07 Noi se and air quality. Operating dredges are 
generally qui e t and cont ribu te less t o ambient no i se levels than normal 
motor and speedboat t raffi c. Noi se gene rated by heavy trucks moving to 
and from the j e tty cons tructi on sites wi 11 prove to be displeasing to 
many individual s , es pecially to those re siding along the access road to 
the north jetty . Thi s will, hO\vever, be a temporary impact and will 
only occur during ini t ial con s truction. Air pollution derived from the 
dredge and othe r co nstr uc t ion equipment s houl d be negligible during both 
construction and maint enance of the project. 

4.08 Economic impact. The proposed project will 
have a favorable economic impact on the study area since it will provide 
direct and indirec t benefits to the commercial charter boat industry, 
comercial fishermen, sport fishermen, recreational boaters, and marinas 
serving the area. Murrells Inlet, because of the shifting sands at the 
entrance to the inlet, is unstable. Present controlling depth of the 
waterway is about two to three fee t above mean low water. This depth is 
inadequate for operation of the existing and projected fleet of com­
mercial and recreational bodts which require about -10 feet mean low 
water depth at the ocean entrance and in Inner Channel A and -8 feet 
mean low water de pth in Inne r Channel B for safe navigation. Construc­
tion of the proposed proj ect will result in tangible navigation benefits 
of $1,902,100 per year derived from enhanced recreational boating and 
commercial charter boat ope rations, increased commercial seafood land­
ings, reductions in ve sse l damag e , and provision of an all-tlde harbor 
of refuge during storms. In addition, the fishing walkway will provide 
an estimated annual benefit of $34,500 based on an annual visitation of 
20,000 fishermen and 6,000 sightseers . Redevelopment benefits will 
amount to $88,000 and cons i s t of labor income accruing to those who 
would be unemployed in such ar eas, except for the construction of the 
project. 

4.08.01 The proposed project, by offering better access 
and safer conditi ons t o all vesse l s, would result in some increase in 
bu s iness fo r ma rin as and o t he r sa t e lli te services and businesses located 
in the Murr e ll s In le t a rea . The proj ect might a lso stimulate the 
establishment of new businesses and sat e llite services in the area, 
especially in a reas re l ated t o conffle rcial charte r and seafood indus­
tries. 
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4.09 Maintenance dredging. Maintenance dredging 
wi 11 be accomplished about every three years and will be required in the 
inner channel and deposition basin. Inner channel dredging will amount 
to about 9,000 cubic yards every Lhree years with 6,000 cubic yards 
being used for beach nourishment and 3,000 cubic yards being pumped to 
the diked upland disposal area used for initial construction. Approxi­
mately 600,000 cubic yards of material will be removed from the de­
position basin every three years and placed on adjacent beaches. The 
impacts of maintenance dredging will be similar to those of initial 
construction but will be of different order of magnitude. 

4. 10 Maintenance of existing littoral drift 
regimen. The construction of jetties from the shoreline to beyond 
the normal surf zone could interupt the long-shore (littoral drift) 
movement of sand, which in the vicinity of Murrells Inlet is appar­
ently predominately southward. Such an interruption of littoral 
drift material could result in erosion of beaches south of the jet­
ties since these beaches could be deprived of some of the sand pre­
sently passing across Murrells Inlet. To prevent this from occurring, 
provisions for bypassing sand are included in the construction and 
operation of the project. Project features to accomplish sand by­
passing include a low weir section in the north jetty to permit the 
movement of sand across the jetty and a deposition basin to retain 
the sand which has moved across the jetty. The accumulated sand in 
the deposition basin would be periodically removed by hydraulic dredge 
and deposited on the beach south of Murrells Inlet during normal 
maintenance dredging operations. Concern has been expressed that 
the operation of the sand bypassing features might be neglected in 
the future because the prevention of beach erosion benefltted a rela­
tive few. Although the purpose of sand bypassing is to avoid down­
coast erosion problems, once the project is constructed, the continued 
operation of these features would be essential to the maintenance of 
the navigation channel. If sand bypassing were to be neglected, the 
sand moving' over the low weir section of the north jetty would soon 
fill the deposition basin and then create an obstruction in the navi­
gation channel, therefore in order to maintain the navigation channel, 
it is essential that the accumulated material be periodically dredged 
from the basin and deposited on the downdrift beach. Because of the 
sand bypassing features of the project which are designed to maintain 
the existing littoral drift regimen at Murrells Inlet, the Murrells 
Inlet Project should not contribute in any way to beach erosion. 

5.0 ~ny Probable Adverse Effects Which 
Cannot Be Avoided 

5.01 The principal adverse effects of constructing 
the proposed project are related to the dredging of channels and disposal 
of dredged materials. The dredging wi 11 temporarily increase turbidities 
in the immediate vicinity of the dredge and beach disposal areas during 
initial construction and periodic maintenance. This increase in tur­
bidity could cause a decrease in primary productivity due to turbid 
waters reducing the euphotic zone. Additionally, a possible reduction 
in dissolved oxygen levels in the immediate vicinity of the dredge could 
occur if organic sediments undergoing anaerobic decomposition are dis­
turbed by the dredge. 
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5.02 In addition, some benthlc organisms may be 
destroyed ~I the dredge cutterhead. Disposal of all suitable material 
on adjacent beaches during initial and maintenance dredging operations 
will smother some beach inhabitants. Some macroinvertebrates will also 
be covered by placement of stone during jetty construction. 

5. 03 Wildlife species inhabiting the upland disposal 
area will be displaced by clearing and deposition of dredged material. 
Existing vegetation in the disposal area will either be removed during 
initial construction or wi II be covered with dredged materials each time 
the area is used for disposal. Diking in the coastal area creates ideal 
habitat for salt marsh mosquitoes. Some visitors to Huntington Beach 
State Park may be slightly inconvenienced by construction activities. 

6.0 Alternatives to the Proposed Action 

6.01 General. Several possible solutions to the 
problem of providing a stablized channel of sufficient depth and width 
for regular use by commercial and recreational fishing vessels were 
considered. Experience has shown that it is not economically or phy­
sically feasible to maintain the channel by dredging alone. Therefore, 
it was decided that a proper solution must also include structural 
controls with provisions for sand bypassing. Structural controls 
considered include jetties, offshore breakwaters, and conventional and 
special facilities for sand bypassing. An optimum project was selected 
by maximizing benefits through comparison of cost and benefits for 
incremental project requirements related to variations in project 
depth5. Five different plans were tested with physical models to 
determine the best location and arrangement of structural control 
appurtenances. 

• 
6.02 Non-structural alternatives. One plan of 
improvement that was considered was a program of dredging without 
structural controls. Emergency dredging operations at the inlet with 
the Corps-owned side casting dredge MERRITT proved this approach to be 
inefficient in obtaining desired depths. This plan was also considered 
more undesirable to the environmental quality of the inlet than plans 
with structural controls since the more frequent dredgings required 
would cause more disruption of benthic populations. In addition, the 
non-structural alternative would not provide any sheltered water for 
small boats navigating the entrance channel because of the absence 
of a jetty system. Social wel I-being of the local people and other 
users of the project would benefit less with non-structural control 
because an undependable entrance channel to the ocean would discourage 
growth of the commercial fishing and charter-boat operations, and 
associated businesses in the area. It was ther.efore concluded that some 
type of structural control would be required. 
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6.03 Structural alternatives. Structural alter-
natives considered included provisions for (1) intercepting, trapping 

and bypassing sands moving alongshore (2) sheltering using vessels from 

wave action, and (3) maintaining stable channel dimensions and align­
ments. Single jetti es and double jetties with and without offshore 
breakwaters and-sand bypas sing facilities were considered in form­
ulating the best plan. Since each of these alternatives would accomp­
lish the desired results with about the same environmental impacts, the 

selection of the best project became a matter of dettrmining which plan 
maximized be~Pfit s . Either jetties or offshore breakwaters would improve 

economic development and social well-being in the Grand Strand area by 

providing adequate access to the ocean for the existing and projected 
fleet. The principal structural alternatives considered were therefore 
related to the various me thods which could be utilized in intercepting 
and trapping 1 ittoral dri f t. Plans studied included (a) making the 
updrift jetty a compl e te littoral barrier causing the sand to form 
against it, and (b) providing a weir in the updrift jetty over which 
sands could flow into a deposition basin. In the first plan, sands 
forming the fillet again s t the impermeable jetty would be exposed to 
ocean forces and would have to be bypassed using a permanently installed 
hydraulic plant, a conventional hydraulic dredge requiring offshore 
breakwater protection, or a submarine type, jet educator system (not yet 

perfected). The second plan would require periodic employment of a 
conventional hydraulic dredge operating within the protected jetty 
system to remove entrapped sands from the deposition basin to downdrift 

beaches. The best project arrangement was found to be the construction 

of jetties extending from the barrier beaches on each side of a dredged 

inlet channel and sand-bypassing by means of an overflow weir and 
deposition basin. 

6.04 Alternative depths. Various alternative depths 
for the entrance and inner channel were considered during project formu­

lation. Entrance channel depths that were considered ranged from eight 
feet to 14 feet mean low water and inner channel depths were two feet 
less for each level of improvement. The additional two feet in the 
entrance channel is necessary to allow for the effects of pitch and roll 

in the ocean. The sel ection of inner channel depths was based on the 

loaded draft of the vessel plus an allowance of one-half foot for drag 
(the designed difference between the draft forward and aft when a vessel 
is down by the ste rn), one-half foot for squat (depression of water 
surface about the hull resulting from the bow and stern wave systems) 
and two-foot minimum bottom clearance. Using these criteria, boats with 
drafts up to 3.0 feet could safely negotiate a six-foot inner channel 

during all tidal stages and boats with up to 5.0 feet of draft could use 
the 8-foot channel which would be provided under the recommended plan 
of improvement. 

6.04. 1 The optimum navigation project was determined 
through maximizati on of benefits. Maximum benefits are achieved by 

incrementally adding higher levels of improvement until the incremental 

cost of the addition equals th e incremental benefits received. Recrea­
tional boating and commercial fishing operations, which are now regulated 
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by the tidal cycles, would realize increasing benefits due to greater channel depths until these depths reach a level that would be adequate for the deepest draft vessels expected to use the inlet. Annual benefits from reduction of vessel maintenance also varies with channel project depth as do the jetty lengths which are based upon entrance channel length which is a function of depth. Cost and benefit analysis data for the various alternatives are presented in Table 12. As shown in this table, Plan B offers the optimum navigation facilities and therefore is the selected plan of improvement. 

6.05 Alternate disposal area. The original dredged material disposal plan for the Hurrells Inlet project included the use of beach for disposal of sandy materials and a 16-acre marsh area for the disposal of unsuitable materials removed from the U'.,per portion of the inner channel. Due to the high premium now placed ,~n marsh preser­vation, an alternate upland site was selected for disposa 1 of unsuitable materials. 

6.06 No action. The alternative of no action would leave the project area unchanged and would eventually result in abandon­ment of Hurrells Inlet for all boating except small craft which could negotiate the shallow outer bar during favorable weather and tidal conditions. The recreation and navigation benefits to be derived from the proposed project would be foregone. 

7.0 The Relationship Between Local Short-term 
Uses of Han's Environment and the Maintenance 
and Enhancement of Long-term Productivity. 

7.01 The proposed project would serve both the short-term and long-term Interests of the local economy by providing Immediate and continuing relief from annual boat damages and delays, allowing more efficient operation of the charter boat fleet, Insuring safer navigational conditions, and enhancing the economic growth of the area by attracting additional charter and commercial fishing interests to locate in the area. 

7.02 The dredging and beach disposal process is expected to produce a temporary increase in turbidities and a short-term disruption of benthic macroinvertebrate populations which are expected to recover rapidly. The construction of the jetties will result in long-term gains to the sport fishery In the inlet as fishes will be attracted to these structures to prey on food organisms concentrated by the jetties. The disposal of dredged materials on the public beach will help prevent and alleviate erosion and contribute to the maintenance and enhancement of environmental quality in the area. 
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8.o Any Irreversible and Irretrievable Committments 
of Resources Which Would Be Involved in the 
Proposed Action Should It Be Implemented 

8.01 The project will not cause any known significant 
curtailment of the diver s ity and range of beneficial uses of the local 
environment. The proj ect would cause the loss of some fauna inhabiting 
the proposed channe l, jetty, and deposition basin alignments and beach 
disposal areas. The labor, fuel, and material associated with the 
construction will be irreversibly and irretrievably committed. 

9.0 Coordination and Comment and Response 

9.01 A final EIS for this proj ect was filed with the 
Council on Env i ronmental Quality (CEQ) in 1970, the year the National 
Environmental Policy Act wa s signed. This EIS was representative of 
EIS's prepared during that period and consisted of a very brief presen­
tation in general terms of the environmental impacts. No objections to 
this EIS were ever received and it was accepted by CEQ. However, in the 
intervening period, the concept of what an EIS should be has expanded 
considerably and the EIS filed in 1970 is no longer considered to be 
adequaterly responsive to CEQ's guidelines. Consequently, after the 
project was authorized and funds were received for pre-construction 
planning in FY74, the decision was made to prepare this new EIS. 

9.02 A public meeting was held on 16 February 1967 
to obtain the views of the public regarding the proposed navigation Im­
provements in Murrells Inlet. About 500 persons attended, including 
representatives of Federal and State agencies, and local interests from 
nearby counties and towns. All statements emphasized the need for a 
safe, stable and unobstructed navigation channel through the inlet. 

9.03 
5 March 1970 to 
navigability of 
ity for review. 
representatives 

A second, late-stage public meeting was held on 
present the District Engineer's plan for Improving the 
Murrells Inlet befori it was submitted to higher author­

About 230 persons attended this meeting including 
from other agencies and local interests. 

9.04 A third, post-authorization meeting was held on 
29 May 1975. The purpose of this meeting was to furnish information to 
interested agencies and individuals as to the nature of the planned 
improvements and the status of the planning effort, and to solicit the 
views of all concerned regarding the project. The attendance at this 
meeting was about 90. 

9.05 Throughout the study, the majority of those 
attending the meeting s have been in favor of the proposed project. 
The major concern expressed relates to the possibility of increased 
beach erosion south of the ietties. 
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9.06 A draft EIS was distributed for review on 
6 November 1975. All letters of comment received in response to 
this review are attached as Appendix C of this EIS. A circled num­
ber precedes each comment which requires a response and a correspond­
ing number has been assigned to the appropriate response. Responses 
to these letters of comment are contained in the following section. 
Subsequent to coordination of the draft EIS, a re-evaluation of proj­

ect benefits and costs revealed benefits would be maximized with a 
10-foot project (10-foot entrance channel, 10-foot Inner Channel A 
and 8-foot Inner Channel B) instead of the previously recommended 12-
foot project. Section 1.0 and other appropriate s~ctions of this 
final EIS, including the responses to the letters of comment on the 
draft EIS reflect this change in recommended project depths. 

9.06.1 Responses to Government Agencies. 

U. S. Department of the Interior 

I. A statement to this effect has been included in Section 2. 10.01 of 
this final EIS. 

2. Additional informati0n on the least tern nesting area has been 
included in Section 2.09.02.2 of this final EIS. Also see response 
4 below. Additional material has been included in Section 4.05 of 
this final EIS. 

3. Information on flooding has been added to Section 2.08 of this 
f i na 1 EIS. 
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4. Additional information has been added to this EIS which will 
facilitate an eva luation by reviewers of the significance of the 
least tern colony on Huntington Beach. In its letter of comment on 
the draft EIS, the USDI states that the EIS should explain the . . .. 
"critical natur e of this nest site and its importance to the dwindling 
least tern population . . . . 11 and also that .. . . "Least tern populations 
have decreased dra st ically .. . due to human encroachment resulting in 
loss of ne s tin9 habitat. 11 The USDI also states that .... "lt is pro­
b;ihle that ... . conc.t r uction . .. wl 11 eliminate the colony completely. 11 

The USDI does not present any information or c ite any literature in 
suppor t of the~ e ~tn t ements. The USDI comments relate to three 
question s which wi I I be addressed in detail in the following paragraphs: 
(1) what is the re lative abundance of the least tern in South Carolina; 
(2) what is the probable impact of the proposed work on the colony 
located at Huntington Beach; and, (3) what is the significance of a 
possible disruption of the least tern colony on Huntington Beach . 

• 
The first question relates to the relative abundance of the least 

tern. The Corps has searched the recent literature for references to 
the leas t tern but has not found anything to indicate that they are in 
a serious decline. The Corps contacted the USDI 's Office of Endangered 
Species and International Activities and was informed that the variety 
of least tern found in South Carolina was not on the Fish and Wildlife 
Service's List of Endangered and Threatened Wildlife and Plants. The 
Corps was also informed that this tern was neither being considered for 
inclusi on on the list nor had it been nominated for consideration. The 
Corps believes tha t the dearth of literature on the least tern and the 
failure of the USDI to even consider classifying it as a threatened 
species indicate that the USDI may have overstated the scarcity of least 
terns in their le tter of comment on the draft EIS. 

The second question relates to the probable impact of the proposed 
project on the colony located at Huntington Beach. According to Pough, 
an internationally known ornighologist, and Sprunt and Chamberlain, 
writers of the definitive work on the birds of South Carolina, the least 
tern wil I colonize a variety of habitats and Is very tolerant of human 
activity. Sprunt and Chamberlain state that "Small colonies are fre­
quently found a few yards from heavily travelled highways." Pough 
attributes its abi I ity to thrive in regions where island-nesters are 
declining to its tolerance of disturbance and ability to adapt to 
civilization. The Corps, therefore, believes that the increased human 
activity anticipated to result from the project would probably not dis­
turb the tern colony, and that the USDI comments to the contrary are 
inva 1 id . 

The third question relates to the significance of the possible 
disruption of the tern colony. Although material has been added to 
this EIS which indicates that the tern colony will not be disrupted, 
the possibi I ity of disruption, nevertheless, does exist. Sprunt and 
Chamberlain report that the least tern colonizes a wide variety of 
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habitats in South Carolina. (See Section 2.09.02.2.2). Counter­
posed to this report is the statement of USOI that "Once disturbed 
these colonial nesters do not necessarily find alternative sites 
providing adequate ecological requirements; this is why populations 
have decreased in recent years . 11 The Corps believes it only logical 
to conclude that a bird which colonizes such a variety of habitats 
would have no difficulty in finding another nesting site if needed. 
Stated different!~~ there are probably a great abundance of sites 
having "adequate ecological requirements" for the least tern. The 
Corps, therefore, believes that the concern of USDI on this point is 
unwarranted. 

S. See revised Section 2.11. 

6. As discussed in Section 3.0 the proposed facilities are in concert 
with the recommended plan of development for Huntington Beach State 
Park. Also see letter of comment on the draft EIS from S. C. Depart­
ment of Parks, Recreation, and Tourism . Every effort will be made to 
time beach nourishment so as to reduce possible disturbance to nesting 
wildlife such as terns or sea turtles. 

]. Model studies conducted at the Waterways Experiment Station indicate 
that provision of an auxi lliary channel connecting Oaks Creek to the 
entrance channel will insure that tidal flow and mixing will not be re­
duced. Ongoing model studies will determine the exact dimensions of 
this channel. The model studies also show that tidal fluctuations in 
Oaks Creek will be comparable to presently existing natural conditions 
after the project is completed. 

8. The subject section of the draft EIS discussed the fact that the 
jetty system may be aesthetically displeasing to some individuals. Due 
to its location at the extreme northern end of the park it does not seem 
that the presence of the jetty would jeopardize designation of the park 
as a natural landmark any more so than do the existing park facilities. 
This conclusion is reinforced by the fact that the S. C. Department of 
Parks, Recreation, and Tourism, in their letter of comment on the draft 
EIS, st~ted: "Our Department is in favor of and fully endorses the pro­
posed jetty project to provide safe passage for boats to and from the 
ocean and to further stabilize the location of Murrells Inlet". 

9. The alternative of stabilizing the inlet two miles north of the 
existing inlet was not discussed in detai I in· the EIS because it is 
not a feasible alternative. Historical records show that the inlet 
has remained in the same approximate location for the past 100 years. 
Even with strong hurricane surges, there has been no indication that 
Garden City Beach would be breached in the area discussed in this 
comment. Although the ecological impacts might be lessened by this 
alternative, USDI has apparently overlooked the fact that an inlet at 
the northern location would have great social and economic impactswhich 
would more than outweigh the slight lessening of environmental and 
ecological impacts. The area two miles north of the inlet is heavily 
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developed and construct ion of an inlet at this location would necessi­
tate the construction, at considerable cost, of a hi~h level bridge 
over the inlet in addition to relocation of numerous private resi­
dences. 

10. Construction methods have not been finalized as yet and therefore 
cannot be discussed in the final EIS. However, every effort wilt be 
made to assure that park visitors are not inconvenienced to a signifi­
cant degree and to keep impacts on the park to a minimum. 

U. S. Envi ronme nt a l Protection Agency 

Once the project is completed, all maintenance dredging wilt be accom­
plished with a hydraulic pipeline dredge. 

U. S. Department of ColTITlerce 

1. The project wi II not affect any tidal benchmarks in the area. 

2. The majority of the eggs and larvae moving into the estuary are 
carried by tidal currents. Since the proposed project wilt not signi­
ficantly change the volume of water moving into the inlet from the 
ocean it is unlikely that the movement of these organisms would be 
restricted by the presence of the jetties. 

Forest Service, USDA 

Every effort will be made to place merchantable timber in conmerce. 

U. S. Coast Guard 

No response required. 

Department of Health, Education, and Welfare 

No response required. 

Soi 1 Conservation Service, USDA 

No response required. 

Federal Power Commission 

No response required. 

Department of Housing and Urban Development 

No response required . 
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S. C. Wildlife and Marine Resources Department 

1. Although construction schedules have not been finalized as yet, 
every effort will be made to schedule construction during periods of 
lowest biological activity . 

2. Concur . This information has been included in the subject section 
of the EIS. 

3. We agree but this is stated in the subject paragraph. 

4. The suggested addition s and corrections have been made in this 
final EIS. 

5. The nomination of t hese species for inclusion in the list of native 
threatened species is noted. Every effort wi II be made to keep the 
impact on these species to a minimum. 

S. C. Department of Parks, Recreation, and Tourism 

No response required. 

S. C. Department of Archives and History 

The information provided has been included in Section 2.11 in this final 
EIS. 

S. C. De artment of Health and Environmental Control Bureau of Waste­
water and Stream Quality Control 

I. The sand-bypassing capabilities designed into this project will 
provide a means by which southerly moving littoral drift intercepted 
by the deposition basin can be returned to the system south of the 
jetties, or north if needed. Since the projec t will not permanently 
remove sand from the system we do not feel the costs involved in 
building a moveable bed model to model littoral drift would be justi­
fied. It should be noted t hat the project will be closely monitored 
after completion and modifications can be made if a need develops. 

2. The schedule for beach nourishment operations has not been finalized 
as yet; however, th .; suggestion offered in this comment will be taken 
into consideration when schedules are developed. 

3. See revision to Section 4.02.01. Since the only expected change 
in hydrologic conditions is as described in this section, there is no 
reason to expect any detectable changes in any of the specific factors 
cited in this corrmeht. Model studies are continuing and will be des­
cribed in a detailed report to be prepared by the Waterways Experiment 
Station upon completion of their study. 

54 



4. Although this is a possibility, it would not create any new impacts. 
As discussed in the EIS, Parsonage Creek is closed to shellfishing be­
cause of bacterial contamination due to improper operation of septic 
tanks and not as a result of boat traffic. 

5. Since the project should not dffect mercury levels, it is not con­
sidered necessary to determine their source. 

6. The Waterways Experiment Station of the Corps of Engineers is 
currently conducting research on this method of dewaterlng. At this 
writing, results are not available; however, if the DHEC wishes to 
suggest possible species which might be used for this purpose, con­
sideration will be given to such plantings. 

7. As discussed in the draft EIS, biological studies were conducted 
during 1975 by the S. C. Wildlife and Marine Resources Department. It 
is envisioned that a followup study will be made after construction is 
completed. 

S. C. Department of Health and Environmental Control (Division of Vector 
Control) 

Section 4.0J.06 of the EIS has been revised to show the assumption by 
the Charleston District of a proportionate cost of mosquito control 
on disposal areas when sue~ areas are included In a county compre· 
htrns i ve IIKJS(.jU i to cont ro I program. 

9.06.2 Responses to Citizens and Citizen Groups 

G. C. Merchant, Jr. (Litchfield Beaches Property Owner's Association) 

I. Current erosion problems are discussed in Section 2:05.04 of the 
draft EIS. The purpose of the sand-bypassing facility Is to assure 
that littoral drift wi 11 be kept in the system. Therefore, we do not 
expect that beaches north and south of the inlet would be adversely 
affected by the project. See Section 4.10 of this EIS. 

2. The model studies involve a wave generator which produces waves 
from all relevant directions. In addition, refraction diagrams are 
computer-plotted, for waves of various heights, periods, and directions, 
as these are influenced by the offshore hydrography in the vicinity of 
the inlet. As stated in the EIS, the jetties would reduce the hazards 
of operating small boats. 

3. The referenced sediments come from littoral drift. See Section 
2.05.04 of the draft EIS. 
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4. The prov1s1on of sand bypassing will prevent any project-caused 
beach erosion. See Section ~.10 in this EIS. 

5. As discussed in Section 1.06.01 and Section 4.08, maintenance 
dredging, including removal of sand from the deposition basin to be 
used for beach nourishment, is an integral part of the project and 
will be accomplished about every three years or as needed. 

6. A review of the record of the Public Hearing indicates that only 
two people expressed concern over the erosional impact south of the 
project. As discussed in response I to this letter and in Section 
4. 10, the purpose of the deposition basin is to provide a means by 
which littoral drift can be kept in the system. 

7. !t is stated that the draft Impact Statement is biased in favor 
of commercial boat operators of Murrells Inlet, and neglects the 
~ffects on other interests. It is true that the impact statement 
addresses itself to a definite proposal for jetties at Hurrells Inlet, 
and these jetties serve mainly the needs of party and charter boat 
operators. But the impact statement, as well as the project studies 
on which it is based, give due consideration to all economic and 
environmental effects. The project proposal includes measures to 
obviate any shoreline erosion that might affect those north and 
south of the jetties. The generally southward moving littoral sands 
will pass over a jetty weir into a deposition basin. A pipeline 
dredge can operate in this area because of the sheltering jetties, 
and will pump the accumulated sand, at convenient intervals to the 
beaches north or south of the jetties, as indicated by frequent 
surveys, so as to make good any sand deficits that might otherwise 
cause beach erosion. 

8. The Murrells Inlet Project cannot logically be compared to jetty 
projects along the Pacific coast of California. 

Dr. and Mrs. C. R. May, II I 

I. A similar comment is discussed in responses I and 7 to letter 
from G. C. Merchant. Data generated during model studies, show 
that the smaller creeks and sloughs inland of the proposed inner 
channel will be little affected by the proposed project. 

2. A review of the shoreline changes (see plate 14) around the 
inlet shows that they are typical of an inlet under the influence 
of a predominantly southward volume of sand moving in the littoral 
zone; that is, the generally southward growth of the northern lip 
of the inlet, accompanieJ by a somewhat seaward displacement so as 
to produce a slight overhang of the north lip, and a general re­
cession of the shore I ine on the less distinctly formed south lip. 
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As discussed in Section 2.05.0~ of the final EIS, the shoreline on 
either side of the inlet has undtrgone considerable fluctuation -
generally recession - within the Jast 100 or so years and i~ not 
a recent phenomenon associated with emergency dredging which began 
in 1966. 

Thomas L. Dulin, MD 

1. The recorrrnended project is congressionally authorized and was 
developed in response to numerous requests from area residents. 
As discussed in Section 4.0 of the EIS, the impacts of the proposed 
project on the area's marine life will be of a temporary, localized 
nature and wi 11 not affect the area's l'ong-term product iv I ty. Con­
sequent I y, the quality of fishing, shrimping, crabbing, and clam­
ming should not be noticeably reduced as a result of the proposed 
project. 

2. As discussed in Section 2.02, negotiating the inlet Is extremely 
hazardous at times for both conmercial and recreational boat traffic. 
Construction of the jetties, the major cost item, would help stabilize 
the inlet thereby providing a safe navigation channel to all boaters 
utilizing the Inlet, not just the large fishing boats. 

Mrs. Josephine H. Bostick 

The Murrells Inlet area Is already "commercialized" to a certain 
extent and present trends indicate that it will continue to be that 
way with or without the project. As stated In Section 4.0 of the EIS, 
most project Impacts will be temporary and will not affect the areas 
marshlands or long-term productivity. 

Mrs. Samuel F. Ervin, Jr. 

I. The proposed plan is compatible with the master plan for Hunt­
ington Beach State Park developed by the S. C. Department of Parks, 
Recreation, and Tour.Ism. Additional Information on least terns has 
been included in Section 2.09 of this final EIS. Also see response 
4 to letter of corrrnent from the U. S. Department of Interior. 

2. See revised Table 12 and Appendix A of this final EIS. Most 
boaters using Murrells Inlet would derive some benefits from the 
jetty system, not just conrnercial fishermen as alluded to In this 
comment. The party and charter boat fishermen would, of course, 
obtain the greatest benefit due to the greater size of their boats. 

Lois A. and James D. McArthur 

1. The EIS acknovdedges the fact that the area is important to the 
recreating pullic. 

2. Hazards to small boat navigation Inside the inlet will not change 
appreciably with construction of the project. Problems related to 
damage from boat wakes should be reported to the appropriate state or 
local officials, since they do not come under the jurisdiction of the 
Corps of Engineers. 
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3. As shown in Table 12 of the draft EIS, commercial fishery bene­
fits are only a small part of the total benefits to be realized as 
a result of this project. Our projections indicate that as many as 
three commercial shrimp trawlers will locate in the Inlet if a safe 
navigation channel is provided. 

4. The majority of vessels currently using the Inlet draw up to 5 feet .. 
An 8-foot Inner channel will safely accomnodate vessels with drafts up 
to 5,0 feet during all tidal stages. See revised Section 6.04 for dis­
cussion of alternate depths considered. 

5, As discussed in Section 4.0 of the EIS, the impacts of the .pro­
posed project on the Inlet's marine life will be of a temporary, 
localized nature and will not effect the area's long-term productivity. 
Consequently. the quality of fishing, shrimping. crabbing. and clam­
ming should not be significantly reduced as a result of the project. 
Since the impacts of the recommended plan of development are not con­
sidered significant, the adoption of Plan A (6-foot Inner channel) 
would not result In a significant benefit to the area's marine life. 

6. A similar comment is discussed In response to the letters of 
cooment at the end of this section which request adoption of Plan A. 

Hrs. James Judd Green 

1. A similar conment is discussed in response 5 to letter from Lois 
A. and James O. McArthur. 

2. The Notice of Public Meeting was sent to both the Sun News· and 
the Georgetown Times and all local radio and TV stations. Also see 
response II to letter of comment from Henry 8. Powell. 

3. The project will benefit all boaters using the inlet not Just 
the commercial interests. 

4. Pollution control is the responsibility of the State of South 
Carolina . The project will have little effect on existing pollution 
problems within the inlet. Also see letter of comment from the U. S. 
Environmental Protection Agency. 

5, A similar cooment is discussed in response to the letters of 
convnent at the end of this section which recommend that Plan A be 
adopted. 

Henry 8. Powell 

1. See revised paragraph 4.02 .01. Also see letter of comment from 
U. S. Environmental Protection Agency . 
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2. The EIS does not consider the sport fishing industry to be the 
major drawing force of the tourist trade along the Grand Strand. 
However, the sport fishing industry does make a significant contri­
bution to the economy of the Murrells Inlet area. Data gathered 
during our study show that many of the party and charter boats as 
well as numerous private craft have been damaged trying to negotiate 
the inlet, not just 6 or 7 boats as alleged in this corrment. 

3. Information presented in the subject section was based on data 
supplied by charter and party boat operators. In 1967, six trawlers 
used the inlet until they were forced to cease operations because of 
navigation difficulties. 

4. A majority of the benefits to be derived from the project are 
attributable to the marinas in Murrells Inlet. The fact that the 
Garden City Marina wi II not benefit from all of the project was 
taken into consideration during the calculation of benefits. 

5. The cost of capping the south jetty so that it may be used as a 
fishing pier is but a small increment of the total project cost. As 
stated in the EIS, the purpose of the project is to improve naviga­
tion in Murrells Inlet. 
6. The project will also benefit private sport fishing and recrea­
tional boaters. There are no data which indicate that the natural 
quality of the inlet will be significantly affected or that there 
will be a noticeable decline in the abundance of fish and shellfish 
in the inlet as a result of project construction. 
7. See revised Section 4.02.02. 
8. See revised Section 4.03.06. Fl it MLO is a highly refined mineral 
oil which leaves no residues and is non-toxic to non-target organisms. 
The control of mosquitoes will be the responsibility of the project 
sponsor, Georgetown County, however, the Corps of Engineers will con­
tribute to the County comprehensive mosquito control program if it is 
determined that the Murrells Inlet disposal area provides a mosquito 
breedinq site. 

9. Our studies indicate that marina business can increase a signifi­
cant amount without increasing the number of marinas. Any new docks 
or marinas proposed in the area would require a Corps of Engineers 
permit before they could be constructed. 

10. Although the diversity values for stations Ml 10 and Ml 16 are 
slightly lower than those at Ml 06, 07, 08, 09, 12, 13, 14, and 15 
they are still indicative of a healthy environment. In addition, 
several colTVTlercially important species were captured at these two 
stations. The diversity at Ml 11 is typical of what is found in 
dead-end canals with little circulation and bottom materials con­
sisting of black-silty mud. Station Ml 11 is in no way indicative 
of what conditions in the benthic environs will be like if an 8-foot 
channel is constructed. As discussed in Section 1 of the EIS, only 
23,000 cubic yards of material will be removed from the 13,590-foot 
section designated as Inner Channel A on Plate 2. It is unlikely 
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that the limited amount of dredging required to remove this material 
will have much effect on the benthic invertebrate populations in 
this reach. 

11. The current B/C ratio is 1.4 :I. See revised Table 12 and Appen­
dix A. As stated in the draft EIS, three public meetings have been 
held for this project, the latest on 29 May 1975. The purpose of the 
first meeting was to obtain input from the public concerning the need 
for a navigation project at Murrells l.1let. The second meeting was 
a late-stage public meeting and was held to apprise interested in­
dividuals of the District Engineer's plan for improving the inlet. 
The purpose of the third meeting, a post-authorization meeting, was 
to furnish information on the nature of the planned improvements and 
the status of the planning effort, and to solicit the views of all 
concerned regarding the project. 

Contrary to the assertion made in this comment, notice of each of 
these meetings was widely publicized as is indicated by the attendance 
at the 1967 meeting. The announcement for the 1975 public meeting was 
mailed to over 200 interested individuals, all interested state and 
Federal agencies, state and Federal Senators, and Representatives, 
eight area postmasters, area Mayors, six local area radio stations, 
four television stations, and nine state newspapers. The fact that 
even with such wide publicity only 90 individuals, most of whom were 
proponents of the project, attended this hearing suggests that there 
was very little objection to the project. 

12. See revised Section 2.02. 

13. The control of pollution in the inlet is a state responsibility. 
Also see response 5 to letter of comment from Lois A. and James D. 
McArthur. 

J. H. Gasque 

1. Previous dredging in the inlet was accomplished with a sidecaster 
dredge. In this type of dredging operation, dredged materials are 
simply picked up by a cutterhead and ejected into the water a short 
distance from the dredge thus creating high turbidities and possible 
siltation of shellfish beds. The dredging proposed for this project 
will be accomplished with a hydraulic pipeline dredge and dredged 
material'.; will either be pumped to nearby beaches or into an upland 
disposal site. Turbidities generated by this type of dredge are 
generally restricted to the immediate vicinity of the cutterhead and 
as such will have little effect on the inlets shellfish and fishery 
resources. 

2. A similar comment is discussed in response to the letters of 
comment at the end of this section which recommend adoption of 
Plan A. 
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Mrs. J.M. ~armichael 

I. A similar comment is discussed in response to letters of comment 
at the end of this section which request that Plan A be adopted. 

2. A similar comment is discus sed in response 5 to letters from Lois 
A. and James D. McArthur. 

3. A simi Jar comment is discussed in response 11 to letter from Henry 
B. Powell. 

William S. Carmichael 

1. A similar comment is discussed in response to letters of cooment 
at the end of this section which recommend adoption of Plan A. 
2. The depth being considered for the inner channel was originally 10 
feet, not 12 feet as alleged in this comment. As discussed in Section 
1.0 of this EIS, inner channel depth is now 10 feet in Inner Channel A 
and has been reduced to 8 feet in Inner Channel B (see Plates 2 and 3). 
Hazards to small boat navigation will not change ap~reciably in the 
inner harbor with the recommended channel. Also see response 2 to 
letter of comment from Lois A. and James D. McArthur. 
3. See Table 12 and Appendix A for revised cost and benefit analysis. 
As shown in Table 12, total annual benefits for Plan B will exceed 
annual costs by $568,100 as compared to $275,000 for Plan A. 

4. As discussed in Section 4.03.01.2 the project will 
on either the public or commercial shellfishing areas. 
of comment from the Environmental Protection Agency. 

W. Willson Powel I 

have no effect 
Also see letter 

1. Annual maintenance costs will be about S468.000 while annual bene­
fits will exceed $2 million. See revised Appendix A. 

2. As discussed in the EIS, impacts on fish and wildlif~ resources 
wil I be temporary and localized and wi II not affect the area's long­
term productivity. 

3. As is shown in Appendix A, commercial interests are not the sole 
beneficiaries of the project. 

4. See revised Section 2.02 of this final EIS. 

5. The recommended project is congressionally authorized and was 
developed in response to the requests of area residents. As dis­
cussed in the EIS, the effects of project construction will be tem­
porary. Small boat usage of waters inside the inlet will be little 
affected by the project. 

6. A similar comment is discussed in response II to letter from 
Henry B. Powell . 
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7, A detailed discussion of all project impacts is presented in 
Section 4.0 of the EIS. Also see response 5 to letter of conment 
from Lois A. and James D. McArthur. 

Nicholas H. Beasley 

1. A similar comment is discussed in response 5 to letter from Lois 
A. and James D. McArthur. As discussed in Section 4.0 of the EIS, 
project impacts will be of a temporary nature. 

2. A similar comment is discussed in response 11 to letter from 
Henry B. Powell. 

P. I. Bostick, Jr. 

I. Although a majority of the benefits are attributable to the 
charter and party boat fleet, private recreational and sport fish­
ing boats will also benefit. The impact statement, as well as the 
project document, gives due consideration to all economic and en­
vironmental effects. 

2. As discussed in Section 4.0 of the EIS, the Impacts of the pro­
posed project on the area's marine life will be of a temporary, 
localized nature and will not affect the area's long-term producti­
vity. Consequently, the quality of fishing, shrimping, crabbing, 
and clamming should not be noticeably reduced as a result of the 
project. 

Betty G. Carmichael 

1. A similar conJ11ent is discussed in response 5 to letter from Lois 
A. and James D. McArthur. As discussed in Section 4.0 of the EIS, 
project impacts will be of a temporary nature and will not affect 
the inlet's long-term productivity. 

2. A similar conrnent is discussed in response 2 to letter of 
comment from Willouise Carmichael. 

3, See revised Section 4.03. Experience in other similar areas has 
shown that recolonization begins almost immediately after dredging 
is completed. 

4. As stated in Section 1.04.02 of the EIS, the disposal area for 
unsuitable materials will be located in an upland area a short dis­
tance inland. No marsh areas will be used for the disposal of 
dredged materials. 

5. The recommended project is congressionally authorized and was 
developed in response to numerous requests from area residents. As 
shown in Appendix A, the commercial interests are not the sole 
beneficiaries of the project. 
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6. A similar comment is discussed in response to letters of conrnent 
at the end of this section which request the adoption of Plan A. 

J.M. Carmichael, Jr. 

1. The well scoured bottom at stations Ml 04 and Ml 05 is caused 
by tidal currents, not maintenance dredging ope~ations. It should 
also be noted that the ceepest inner channel station sampled (Ml 07) 
had the highest diversity (see Section 2.09.04. 1.3.4). Sample sta­
tions referred to in this comment (Ml 13, 14, and 15) had depths 
greater than proposed project depths. 

2. A simi Jar comment is discussed in response to letters at the 
end of this section which request the adoption of Plan A. 

3. A majority of the benefits to be derived from the proposed pro­
ject are attributable to the charter and party boat fleet operating 
out of the inlet, not commercial fisheries . Benefits attributable 
to commercial fishing were derived from landings at Murrells Inlet 
not the entire Grand Strand from the North Carolina line to George­
town as inferred in this comment . 

4. See revised Section 4.03.01. Sediments uncovered by dredging 
will be similar to those currently found in the Inlet, mostly a 
mixture of sand and shell . 

5. The local sponsor is Georgetown County. The project would bene­
fit all those who use the inlet for passage to and from the ocean. 

6. Asimilar convnent is discussed in response 5 to letter from 
Lois A. and James D. McArthur. 

Miss Willouise Carmichael 

I. A similar comment is discussed in response 5 to letter from 
Lois A. and James D. McArthur. 

2. The proposed project should have little effect on this problem. 
However, since all boat operators are legally responsible for any 
damage caused by their wakes, problems of this nature should be re­
ported to the appropriate state or local authorities. They do not 
come under the purview of the Corps of Engineers. 

3. A similar comment is discussed in response 11 to letter from 
Henry 8. Powell. 

4. Asimilar comment is discussed in response 1 to letter from 
J. H. Gasque. 
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5. As shown in Plate 1 and discussed in Section 1.04.02 of the 
draft EIS, the disposal area for this project will be located in 
uplands a short distance inland, not in marsh. 

6. The impacts of the proposed dredging are discussed in Section 
4.0 of the EIS. Environmental conditions which will exist in the 
channel after construction is completed will in no way be compar­
able to existing conditions in the dead-end finger canals at Garden 
City Beach which receive little tidal flushing. Also see response 
5 to letter of comment from Lois A. and James D. McArthur and res­
ponse 10 to letter of convnent from Henry B: Powell. Maintenance 
dredging requirements are discussed in Section 1.06 of the EIS. 
As discussed in this section of the EIS, very little dredging will 
be required to maintain the inner channel and it will be accomplished 
at about 3-year intervals. 

7, A similar comment is discussed in response 1 to letter from 
Thomas L. Dulin, M.D. 

John A. Stedman 

1. We acknowledge the fact that the recommended plan will create 
some opportunity for expansion of the commercial and recreational 
fleet; however, we have seen no evidence to indicate that the pro­
ject will result in further destruction of the areas valuable marsh­
lands. Also see response 9 to letter from Henry B. Powell and res­
ponse 5 to letter from Lois A. and James D. McArthur. 

2. A similar comment is discussed in response to letters at the 
end of this section which request the adoption of Plan A. 

Geoffrey I. Scott 

1. The effect of the jetties on wave refraction was not evaluated in 
the model, but it is believed to be negligible. It is generally be­
lieved that the refraction effects of jetties tends to reinforce the 
accumulation of sand fillets on both outer sides of the jetties. The 
erosion that has been noted downdrift of jetties where sand-bypassing 
has not been practiced, or has been inadequate in volume, is due to 
the interception of sand by the updrift jetty, and the fact that the 
littoral drift stream re-establishes its sand content just below the 
downdrift jetty at the expense of the adjacent beach. This effect 
is to be precluded at Murrells Inlet by sand-bypassing. 

2. The jetties are designed to withstand storm wave~ and should not 
be significantly affected by hurricanes. Similar jetties at Charleston 
and Georgetown Harbors have withstood many storms without significant 
damage. 

64 



I 

·i 
•' 

3. The jetty wi II not be in serious competition with existing fish­
ing piers. The main reason being a kind of market separatioL; the 
users seek different kinds of fishing experience. For example, other 
piers along the Grand Strand have concessions which sell such items 
as food, beverages, bait, and tackle. None of these items will be 
available at the proposed walkway. In addition, the walkway w:11 be 
on the south jetty, and there are no commercial piers on that side 
for some distance. There wi 11 be no access to the north jetty except 
by boat; therefore, the north jetty will not affect use of the Garden 
City Pier. 

4. Sand will be bypassed downdrift of the jetties or updraft if needed. 

5. A similar comment is discussed in response to letters requesting 
adoption of Plan A. Also see revised cost estimates in Table 12. 

6. Although it is true that adoption of Plan A would probably limit 
the number of charter and party boats with drafts greater than 3.0 
feet which could operate out of the inlet, the total number of boats 
berthed in the inlet will likely increase under either plan. Current 
pollution problems in the inlet are related to bacterial contamination 
from improperly .treated domestic wastes and not waterway traffic. 

7. Although construction schedules have not been established as yet, 
every effort will be made to schedule dredging during periods of low 
biological activity. As discussed in Section 4.02 of the EIS all but 
a small portion (6,000 cubic yards) of the 1,184,000 cubic yards of 
material to be aredged during construction of the project is a mixture 
of sand and shell with a rapid settling rate. As a result, turbidities 
will not become great enough to adversely affect oyster beds. Also 
see Section 4.03.01.2 and 4.03.01.3 of the EIS. 

Mrs. Anne B. Powel I 

1. A similar comment is discussed in response 2 to letter from P. I. 
Bostick, Jr. Also see revised Section 4.02 and 4.03 of this final EIS. 

2. A sirni lar comment is discussed in response I to letter from John 
A Stedman and response 1 to Jetter from P. I. Bostick, Jr. It should 
be remembered that the Congress of the United States, as representa­
tives of the people, approved of and authorized the proposed project 
at Murrells Inlet after a thorough review of the benefits and costs 
outlined in the project document. 

3. We see no reason to believe that use of the inlet by small craft 
will cease if the project is constructed, in fact, our projections of 
use of the inlet indicate that small boat use will increase signifi­
cantly in the future. 

4. A similar comment is discussed in response 11 to letter from 
Henry B. Powe 11 . 
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5. A similar comment is discussed in response to letters at ~he end 
of this section which recommend adoption of Plan A. 

6. See revised Section 2.02 concerning current maintenance operations. 
The Corps of Engineers is cognizant of the constantly changing nature 
of Murrells Inlet. A jetty system was included in the proposed pro­
ject to help stabilize the inlet and provide a safe navigation channel 
for all boats using the inlet. 

Frederick J. Cole 

1. The project provides for the interception of southerly moving 
littoral drift material by means of a jetty weir and a deposition 
basin. The intercepted sand will, at convenient intervals, be by­
passed to the beaches south of the jetty, or if the need develops, 
to the beaches north. 

2. The limitations of physical models are well understood by the 
Corps of Engineers' Waterways Experiment Station and the use of the 
Murrel ls Inlet Model is wel 1 within these 1 imitations. 

Comment: Numerous letters (listed below)have been received from 
interested citizens requesting adoption of Alternate Plan A (8-foot 
entrance channel and 6-foot inner channel). Reasons given In sup­
port of Plan A are: it would reduce the amount of dredging required 
thus saving the food chain and ecology of the inlet and preserve 
future fishing, shrimping, clallYlling, and crabbing; and It would $ave 
tax dollars and still provide a usable channel for party and charter 
boat interests. 

David M. Michaux 
Walter I. Guy 
Catherine W. Crumbley 
J. L. Brown 
John G. Conway 
C. H. Holland 
T . H. West , Sr . 
L. C. McArthur, Jr. 
G. E. Shopbe 11 
Howard Walters 
Hrs. Jollaine Dulin 
H. B. Risher 
J. -c 1 yde Simmons 
Hrs. Leroy Dulin 
Mrs. W. Ellerbe Rogers 
Hrs. Paul Ingle 
R. W. Doepner, Jr. 
John 0. Gasque, Jr. and 
John 0. Gasque, II I 
Jord H. Jordan 
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Frank R. Thies, Jr. 
E . C r a I ~ Wa 11 , J r . 
Mrs. W. L. Kinney 
B. P. t'\cArthur 
J. A. McArthur 
T. J. Perritt 
William H. Smith 
John W. Wi 11 iams 
Mrs. W. Z. Betts 
Mrs. D. H. Campbell 
Hr. & Hrs. Warren H. Eaddy 
Hrs. James D. McArthur, Jr. 
James D. McArthur, Jr. 
Hr. & Mrs. Kenneth C. Hanson, Sr. 
Mrs. A. T. Quartz 
Hrs. H. E. Teague 
Mary P. McArthur 
Hr. & Hrs. J. F. McBride, Jr. 
Hr. & Hrs. J. F. McBride, 111 
Gladys H. Sachs 
Rose M. Roseberry 



Response: As discussed in Section o.O of the EIS, several possible 
solutions to the probl~m of providing a stabilized channel of suffi­
cent depth and width for regular safe use by commercial party and 
charter boats and private recreational and fishing boats were con­
sidered during project formulation. Table 12 presents a breakdown 
of the costs and benefits associated with the four most feasible 
alternatives. Each of these plans included an entrance channel 300 
feet wide and an inner channel with considered deoths of six. 
eight, ten and twelve feet. 

Based on the criteria utilized for selecting inner channel depths 
(see revised Section 6.02 of this final EIS), implementation of Plan 
A (6-foot inner channe I) wou Id mean that boats with drafts in excess 
of 3.0 feet would not be able to safely negotiate the inner channel 
during all tidal stages. All of the party boats and several charter 
boats currently operating out of Murrells Inlet have drafts in excess 
of 3.0 feet. We also know of at least seven party and charter boats 
with drafts of 4.0 to 5.0 feet which were forced to cease operation 
in Murrells Inlet because of navigation problems. In addition, there 
are several large private boats with drafts greater than 3.0 feet 
which are berthed inside the inlet. 

As can be seen in Table 12, there is little difference in the annual 
costs of the various plans with a majority of the costs being allo­
cated to jetty construction. Jetty lengths vary only slightly between 
the four plans. Annual maintenance dredging also does not vary signi­
ficantly between the four plans since about 95 percent of the dredging 
is for sand-bypassing which does not change with the plans. 

Annual benefits, however, vary considerably with the different plans 
of improvement. This is primarily due to the fact that about 90 per­
cent of the total navigation benefits are attributable to party, 
charter, and cormiercial fishing vessels. About 10 percent of the 
benefits accruing to the project are to the ; ecreational fleet of 
smaller boats. 

It was determined through maximization of the above benefits that 
the plan with described in Section I and shown on Plates 2 and 3 
provides the optimum navigation faclllty. The.Murrells Inlet Project 
was authorized by Congress and as presently proposed will safely accom­
modate vessels with drafts of up to five feet. A majority of the vessels 
currently operating out of the inlet have drafts of up to 5 feet. 

With reference to concerns over the projects effect on the area's fish 
and wildlife resources, the reviewers are apparently unaware of the 
project modifications and biological studies which have been made in an 
effort to reduce the adverse effects on these resources. For example, 
it was concern for these resources which prompted us to require that 
the disposal area for silty materials, initially located in produc-
tive marshlands, be moved to an upland site some distance inland thus 
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eliminating the possibility of the project adversely affecting marsh­lands. The use of a hydraulic pipeline dredge for all dredging In­stead of the currently used sidecaster dredge will reduce the high turbidities and siltation and smothering of bottom-dwelling animals which has been experienced during previous maintenance dredging opera­tions. 

With reference to concerns about the destruction of the food chain in Murrells Inlet, we contracted with the South Carolina Wildlife and Marine Resources Department to make a study of the area's biological resources so that potential project impacts could be more accurately assessed. As discussed in Section 4. 0 of the draft EIS, the findings of this study indicate that the impacts of the proposed project on marine life in the inlet will be of a temporary, localized nature and will not affect the area's long-term productivity. 

Consequently, the quality of fishing, shrimping, crabbing, and clamming should not be significantly reduced as a result of the pr~Ject. Since the Impacts of the reconmended pian of development are not considered significant, the adoption of Plan A (6-foot Inner channel) would not result In a significant benefit to the area's marine llfe. 

The following individuals wrote letters in support of the project that do not require a specific response. 

I. N. Livingston 
J. Givens Young 
Jack S. Tyler 
Herman W. Martin (Hurrells Inlet Fishermen's & Merchants Asso.) 

The following individuals objected to the project but did not offer any conments requiring detailed response. 

Miss Eleanor McCall 
Hrs. Obbie Carter 
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GLOSSARY 

algae - any of a group of chiefly marine or freshwater aquatic 
plants with no true leaves, stems, or roots ranging In size 
from microscopic single-cell organisms or colonies to large 
macroscopic seaweeds. 

Amphipoda - large order of malacostracan Crustacea; includes the 
sideswimmers, sand hoppers, etc.; body compressed; first 
thoracic segment fused with head; no true carapace; mostly 
scavengers; most spp. marine, burrowing or moving about on 
the bottom and debris. 

anaerobic - refers to life or processes that occur In the absence 
of oxygen. 

Annelida - phylum consisting of elongated, segmented worms; In­
cludes earthworms, leeches, and many kinds of marine forms. 

aquifer - an underground bed or stratum of earth, gravel or 
porous stone that contains water. 

Arthropoda - 1argest phylum; characterized by a segmented body, 
segmented appendages, chitinous exoskeleton, and an exten­
sive hemocoel; includes crustaceans, insects, spiders and 
their relatives, centipedes, millipedes, etc.; In all types 
of habitats. 

association - in an ecological sense, a subunit of community 
organization identified by its major organisms. 

benthic region - the bottom of a body of water. This region 
supports the benthos, a type of life that not only lives 
upon, but contributes to the character of the bottom. 

benthos - the plant and animal life whose habitat Is the bottom 
of a sea, lake or river. 

biota - all the species of plants and animals occurring within a 
certain area. 

biotic - of/life. 

bivalve - any member of the molluscan Class Pelecypoda. Having 
a shell of two parts ~ich are joined by hinge, as in pelecypods. 

bloom - to flower; of algae, to appear or occur suddenly or in 
large quantity or degree. 

Bryozoa - ectoprocta; phylum which includes the ''moss animalcules"; 
small tufted or branched marine and freshwater organisms a few 
nm. high; attached to substrates. 
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GLOSSARY 
(Cont'd) 

canopy - topmost layer of leaves, twigs, and branches of forest trees, or 
of other woody plants. 

carnivore - a flesh eater. The highest trdiic level(s) at the top of most 
food cha i n s . 

coliform organism - any of a number of organisms common tottie intestinal 
tract of man and animals whose presence in waste water is an indica­
tor of pollution and of potentially dangerous bacterial contamination. 

colonize - to es t ablish a colony in or on. 

community - collectively, all of the organisms inhabiting a corrmon 
environment and interacting with each other. 

detritus - in the ecological sense, any fine particulate debris of organic 
or inorganic origin. 

diatom - a unicellular form of algae with walls impregnated with silica. 

dissolved oxygen - the oxygen dissolved in water or sewage. Adequately 
dissolved oxygen is necessary for the life of fish and other aquatic 
organisms and for the prevention of offensive odors. Low dissolved 
oxygen concentrations generally are due to discharge of excessive 
organic solids having high BOD, the result of inadequate waste treat­
ment. 

diurnal - activity by daylight ; opposite of nocturnal. Occuring every day . 

diversity - refers to the number of different kinds of species in an area. 

dominant - a species or group of species which largely control the energy 
flow and strongly affect the environment within a community or 
association. 

ecotone - transition or interdigitated area between two adjacent communities, 
as the merging zone or adjacent forest and grassland. 

environment - sum of all physical, chemical, and biological factors to which 
an organism is subjected. One of the major habitat types, such as: 
marine, terrestrial, ra in forest, desert, lake, etc. 

epifauna - that fauna living on the surface of the bottom deposits in the 
sea. 

erosion - the process of wearing away by the acti on of water, wind, or 
glacial ice. 

estuary - area where the fresh water meets salt water. For example, bays, 
mouths of rivers, salt marshes and lagoons. Estuaries are delicate 
ecosystems; they serve as nurseries, spawing and feeding grounds for a 
large group of marine life and provide shelter and food for birds and 
wi Id 1 i fe. 
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GLOSSARY 
(Cont'd) 

fauna - collectively, the animal life of any particular area or 
of any particular past time. A list of animal species and 
descriptions for a particular area or time. 

filter feeder - any animal that obtains its food (usually small 
particles) by filtering it from water; e.g. Daphnia, clams, 
and tunicates. 

flora - the plants peculiar to a country, area, specified environment, 
or period. 

Foraminifera - one of the orders of the Class Sarcodina; main bulk 
of the cell is enclosed within a simple or chambered and/or 
coiled shell or test composed of secreted calcium carbonate 
(usually), silicon dioxide, or bits of foreign material 
cemented together with an organic secretion. 

formation - any sedimentary bed or consecutive series of beds 
sufficiently homogeneous or distinctive -to be a unit. 

fossiliferous - containing fossils. 

habitat - the specific place where a particular plant or animal 
lives; usually used in a much more restricted sense than 
environment, and refers to a smaller area; e.g. spring 
brook, treetop, weedy pond, and sandy beach. 

hal~cl ine - boundary between w~ter layers of differing salinities. 

hydroperiod - rainy season. 

In situ - in plac~. 

infauna - fauna consisting of burrowers in the bottom deposits 

intertidal zone - that portion of the sea bottom between high 
c ,d low tide lines; depending on tidal amplitude and slope 
of the bottom, the intertidal zone may be narrow or very wide. 

invertebrate - collectively, all animals without a vertebral 
column. 

lsopoda - order of malacostracan Crustacea; includes pill bugs, 
sow bugs, and wood lice; body depressed; first thor~cic 
segment fused with head; abdomen short, some or all segments 
fused; 3100 spp.; in bottom debris of salt and fresh waters. 

larva - general term for any independent, active, lnwnature stage 
of an animal which is morphologically quite unlike the adult; 
by a complicated metamorphosis in most cases. 
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GLOSSARY 
(Cont'd) 

1 ittoral - that shallow portion of the bottom extending from the shoreline 
to a depth of 200 m.; the term is also used to include both the 
bottom and the water above the bottom at the depths indicated. 

microscopic - Indistinguishable without the use of a microscope. 

Mol luska - Mollusk; any member of the Phylum Mollusca; Phylum including 
soft-bodied animals usually partly or wholly enclosed within a 
calcium carbonate shell and having a muscular "foot" for locomotion. 

nekton - collectively, the macroscopic animals suspended In the water of 
ponds, lakes. rivers, and seas; they move about independently of 
currents and include such forms as fishes and whales. 

Nematoda - Phylum which includes all the true roundworms; body slender, 
cylindrical, often tapered near ends, and covered with a cuticle; 
100 microns to 1 m. long; marine, freshwater, terrestrial, and 
parasites of plants and animals. 

nursery area - an area where animals congregate for giving birth or where 
the early life history stages develop. e.g. estuaries for shrimp 

pelagic. - of or pertaining to the open waters of the sea and lakes, 
espec i a 11 v where the water is more than 20 m. deep. 

photic zone - the region of aquatic enviornments in ~,hich the irtensity 
of light is sufficient for photosynthesis. 

photosynthesis - synthesis of carbohydrates from carbon dioxide and 
water w:th chlorophyl 1 as a mediator using light as energy with 
oxygen as a by-product. 

physiography - a description of nature or natural phenomena in general. 

phytoplankton - small, mostly microscopic, plants floating in the water 
column. 

pioneer - any early occupant of an open or disturbed area of ground. 

plankton - collectively, al 1 those organisms suspended in the 1-1ater of 
an aquatic habitat which are not independent of currents and other 
water movements; most such organisms are microscopic and conmonly 
include bacteria, algae, protozoans, rotifers, larvae, and small 
crustaceans. 

population - a group of organisms of the same species. 

producer - any organisms able to synthesize organic compounds from simple 
inorganic substances, e.g. green plants. 
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GLOSSARY 
(Cont'd) 

productivity - the rate at which energy is stored by anabolic processes in organisms. 

Protista - acellular organisms having a nucleus, chromosomes and mitotic cell division (e.g., protozoans, most algae, slime molds and fungi}. 

rhizome - a thick horizontal stem partly along and partly under ground, sending out shoots above and roots below. 

sedentary - sessile; permanently attached to a substrate. such as a barnacle or sponge. 

sere - series of communities which follow one another In slow but definite sequenr,e, ending in a climax typical of a particular climate and geo~raphic area; such series may be completed In a hundred years or up to thousands of years. 

~essile - attached to a substrate; not motile. Without a stalk. 
substratum -the ground or any other solid object to which an animal may be attached, on which it moves about, or with which it is otherwise associated. 

succession - the replacement of one COl1ll1l.lnlty by another; the de­finition includes the (controversial or hypothetical) poss i bi Ii ty of II retrog rade11 success I on. 

terrace - a raised embankment with the top leveled. A level ordinarily narrow plain usu. with steep front bordering a river, lake, or sea. 

Tunicata - subphylum in the Phylum Chordata; Includes the tunlcates, ascidians, salps, and sea squirts; highly modified marine chordates having a more or less cylindrical or globular shape; body wall covered with a secreted cutlcular tunic; sessile, free-swinming, or suspended at surface; solitary or colonial. 
turbidity - condition of water resulting from suspended matter; water is turbid when its load of suspended material Is conspicuous. 

vascular - consisting of or containing vessels adapted for trans­mission or circulation of fluid. 

xeric - characterized by or pertaining to conditions of scanty moisture supply. 
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2. Hydrographic data collected during benthic studies in Uurrells Inlet. 

Depth (m) 
Temp. (C) 
Salinity (°loo) 
D.O. (mg/1) 
N03 (µg/1) 
N02 (µg/1) 
P04 (µg/1) 
Si02 (µg/1) 
Turbidity (FTU) 
Suspended Solidc (mg/1) 
Settleable Solids (rng/1) 

Depth (m) 
Temp. (C) 
Salinity (0/oo) 
D,O, (mg/1) 
~3 (µg/1) . 
~2 (µg/1) 
P04 (µg/1) 
Si02 (µg/1) 
Turbidity (FTIJ) 
Suspended Solids (mg/1) 
Settleable Solids (mg/1) 

MI0l· 

27-V-75 

o.s 
25.4 
33.1 
7.1 

19.2 
0.4 
o.o 

224.8 
1.0 

6.0 
24.2 
33.9 
8.1 
s.2 
0.4 
o.o 

105.4 
3.2 

87.6 
26.0 

Mil0 

27-V-75 

0.5 
28.4 
33.6 
6.8 
6.4 
1.0 

19.0 
9-27.3 
14.0 

3.0 
28.3 
33,S 
6.8 
4.1 
1.·1 

30.S 

16,0 

S. C. 1: : t t:1 ·re and Marine Resource~ Department . 
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MI04 

29-V-75 

0.5 
26.5 
34.0 
6.7 
1.6 
0.8 
o.o 

337.2 
3.8 

66.0 
18.0 

3.0 
26.6 
34.0 
6.7 

12.0 
1.0 
o.o 

498.8 
5.1 

MI16 

29-V-75 

0.5 
27.2 
34.0 
6.6 

17.8 
1.1 
o.o 

695.5 
S.5 

68.8 
21.2 

3.0 
27.9 
34.0 
6.3 

17.S 
1.4 

60.0 
800.8 
13.0 



Table 3. Species of macroinvertebratea collected on luntington 
Beach and Garden

2
City Beach and their eat_imated densities 

in numbers perm. Estimates are based on two o.10m2 
samples at each of three stations, one at high tide, 
one at mid-tide and one at low tide. 

Huntington Beach 

Species 

Neohaustorius schmitzi 

Parahaustorius longimerus 

Donax variabilis 

Mysidacea 

Nerinides unidentata 

Chiridotea sp. 

Nephtys sp. 

Syllis sp. 

Caprella equilibra 

Caprella sp. 

Lepidopa websteri 

Pinnixa cristata 

High Tide 

2000 

770 

325 

5 

10 

Garden City Beach 

Nerinides unidentata 

Donax variablilis 

Caprella sp. 

Gamma ru_! sp. 

Neohaustorius schmitzi 

Parahaustorius longimerus 

Bugula neritina 

Eteone heteropoda 

Mitrella launata 

Mysidacea 

Amphiporeia virginiana 

Pagurus brevidactylus 

5 

Mid-Tide 

205 

1150 

80 

5 

5 

5 

65 

60 

25 

5 

5 

Low Tide 

220 

65 

90 

175 

45 

5 

5 

5 

1280 

5 

30 

30 

5 

Source: S. C. Wildlife and Marine Resources Department. 
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Table 4. Species of macroinvertebrates collected in the Entrance Channel, and 
their estimated densities in numbers .-2. Estimates are based on two 
0.13m2 Petersen Grab samples at each of three stations (MIOl, MI02, 
MI03). 

Species 

Acanthohaustorius intermedius 

Pseudoplatyischnopus floridanus 

Clymenella torguata 

Polychaeta (undet.) 

Tellina sp. 

Parahaustorius longimerus 

Nemertina (undet.) 

Travisia parva 

Magelona sp. 

Tellina alternata 

Pelecypoda (undet.) 

Dissodactylus mellitae 

Nephtys picta 

Dosinia discus 

Pagurus brevidactylus 

Tharyx setigera 

Nephtys bucera 

Onuphis eremita 

Spiophanes bombyx 

Donax variabilis 

Chiridotea stenops 

Amphipoda (undet.) 

Euceramus praelongus 

Glycera dibranchiata 

Axiothella catenata 

Terebra dislocata 

Oxyurostylus smithi 

Mellita guinguesperforata 

80 

MIOl 

39 

15 

4 

8 

23 

8 

12 

8 

8 

8 

8 

8 

MI02 

381 

54 

54 

31 

58 

4 

46 

39 

8 

19 

16 

8 

15 

12 

4 

12 

4 

4 

12 

4 

8 

MI03 

39 

4 

12 

54 

4 

12 

8 

23 

8 

12 

4 



Table 4. (cont.) 

Species KIOl KI02 KIOJ 

Renilla reniformis 4 

Nepht):S sp. 4 

Nereis sp. 4 

Owenia fusiformis 4 

Oweniidae (undet.) 4 

Aricidea sp. 4 

Sabellaria wlgaris 4 

Dentalium eboreum 4 

Mercenaria mercenaria 4 

Olivella floralia 4 

Terebra concava 4 

Turbonilla curta 4 

Turbonilla dalli 4 

Solen viridis 4 

Ostracoda (undet.) 4 
Mysidacea (undet.) 4 

Edotea aiontoaa 4 

Isopoda (undet.) 4 

Ampelisca holmesi 4 

Erichthonius braailienaia 4 

Ophiuroidea (undet.) 4 

Branchiostoma ap. 4 

Source : S. C. Wildlife and Marine Resou1·ces Department. 
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Table 5. Benthic invertebrates from oyster dredge collections made at three 
stations (MIOl, MI02, MI03) in the Entrance Channel. 

Species 

Phylum Bryozoa 
Membranipora tenuis 

Phylum Sipunculida 
Siphonosoma cumanense 

Phylum Echiurida 
Thalassema hartmani 

Phylum Annelida 
Glycera dibranchiata 
Clymenella torquata 
Sabellaria vulgaris 

Phylum Mollusca 
Sinum perspectiwm 
Oliva sayana 
Abra lioica 
Dentalium eboreum 

Phylum Arthropoda 
Unciola serrata 
Penaeus a. aztecus 
Euceramus praelongus 
Pagurus pollicaris 
Hepatus epheliticus 
Ovalipes ocellatus 
Portunus spinimanus 

Phylum Echinodermata 
Asterias forbesi 
Luidia clathrata 
Astropecten articulatus 
Hemipholis elongata 
Mellita quinquesperforata 
Spatangoidea (undet.) 

MIOl 

+ 

+ 

+ 

+ 
+ 

+ 
+ 

Source: S. C. Wildlife and Marine Resources Oepartment. 
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MI02 

+ 

+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

MI03 

+ 



Table 6. Species of macroinvertebrates collected in the lnne!
2 Channel, and their estimated densities in numbers m . 

Estimates are based on two 0.13 m Petersen Grab samples 
at each of seven stations (MI04, M105, MI06, M107, MI08, 
MI09, Mil0). 

Species MI04 MI05 MI06 Ml07 MI08 MI09 Mil0 

Parahaustorius longimerus 
Tellina sp. 

Chione cancellata 
Polychaeta (undet.) 
Acanthohaustorius intermedius 
Clymenella torguata 
Nephtys bucer!_ 

Tharyx setigera 
Nereis succinea 

Nuc11la proxima 

Capitellidae A (undet.) 
Glycera dibranchiata 
Balanus amphitrite niveus 
Spiophanes bombyx 

Magelona sp. 

Paracaprella tenuis 
Arabella iricolor 

Pelecypoda A (undet.l 
Ampelisca vadorum 

Ophiuroidea (undet.) 

Batea catharinensis 
Glycera americana 
Onuphis eremita 
Brachidontes exustus 
Donax variabilis 

Isopoda (undet.) 

Syllidae (undet.) 

Ampelisca holmesi 

501 

4 

27 

4 

4 

83 

439 

8 

100 

27 

4 

27 

4 

8 

4 

4 

4 

54 

4 

4 

31 

4 

4 

8 

4 

8 

19 

4 

166 

23 

19 

15 

4 

19 

50 

15 

4 

19 

27 

19 

4 

19 

23 

4 

15 

39 135 

46 

12 

8 

4 

8 

39 

4 

4 

4 

8 

4 

19 

19 

19 

39 

4 

54 

8 

35 

· a 
27 

15 

4 

19 

15 

4 

4 

15 

8 

135 

35 

15 

39 

35 

4 

4 

8 

8 

4 

15 

4 



Table 6. (cont.) 

Species MI04 . MIOS MI06 MI07 MI08 MI09 MilO 

Erichthonius brasiliensis 19 

Unciola sp. 19 

Podarke obscura 8 8 
Sigambra sp. 8 8 

Lepidonotus sublevis 12 4 

Sabella microphthalma 12 4 
Amphipoda (undet.) 8 4 4 

Hemipholis elongata 15 

Capitellidae B (undet.) 4 8 

Molgula manhattensis 12 

Actiniaria (undet.) 8 
Nemertina (u~det.) 4 4 
Drilonereis longa 8 
Heteromastus filifomis 8 

Pectinaria gouldii 4 4 
Sabellaria vulgaris 8 

Hydroides dianthus 8 

Sthenelais boa 4 4 
Polydora sp. 8 

Trachycardium t111ricatum 8 

Oosinia discus 8 

Pelecypoda B (undet.) 4 4 
Gammarus sp. 8 

Stenothoe sp. 8 

Lysianopsis alba 4 4 

Pinnixa sayana 8 

Arabella iricolor 4 

Glycera asymmetrica 4 

Axiothella catenata 4 

Nephtys sp. 4 

Diopatra cuprea 4 

Scoloplos sp. 4 
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Table 6. (cont.) 

Species MI04 MIOS MI06 MI07 !!108 MI09 MUO 

Phyllodoce arenae 4 

Phyllodocidae (undet.) 4 

Orbiniidae (undet.) 4 

Autolytus fasciatus 4 

Syllis gracilis 4 

Modiolus sp. 4 

Mulinia lateralis 4 
Lyonsia hyalina 4 
Pelecypoda C (undet.) 4 

Cerithiopsis sp • 4 

Seila adamsi 4 

Terebra concava 4 

Terebra protexta 4 

Elasmo2us laevis 4 
Leucothoe spinica!l?a 4 

Trichophoxus epistomus 4 

Lembos websterl 4 

Corophium sp. 4 

Euceramus praelongus 4 

Pagurus defensus 4 

Pagurus pollicaris 4 

Cancer irroratus 4 

Arbacia punctulata 4 

Ophiothrix angulata 4 

Source: S. C. Wildlife and Marine Resources Department. 



table 7. Benthic invertebrates from oyster dredge collections made at aeven atationa 
(MI04, MIOS, MI06, MI07, MI08, MI09, MllO) in the Inner Channel. 

Species M104 MIOS MI06 Ml07 M108 M109 

Phylum PorHera 
Halicl.ona canaliculata + 
Haliclona loosanoffi + 
Lissodcndoryx ca·rolinensis + + 
Axinella pol.ycapella + 
Homaxinclla rudis + 
Halichondria~rbanki + + + 
Hymeni.acidon heliophila + + 
Cliona celata + + + + 

Phylum Cnidaria 
Ectopleura dumorticri 
.!!!!££.~ sp. + + 
Campanulina. sp. + 
Lovenella sp. + + 
Obclia bicuspidata 
Dynal"lena cornicina + + 
Schizotrjcha tenella + + 
Leptogorgia virgulata + + 
Renilla reniform:f.s + + 
Astrangia ~ + + + 

Phylum Entoprocta 
Ped1cPllina cernua + 
Barentsia gracilis + + 
Barentsia laxa + + 

Phylum Bryozoa 
Alcyonidium hauffi + 
Arachnidium sp. + 
~1!£.!1.! sibogae + 
Nol el.la §._tipa ta + + 
Anguiuella pall!l.'.lta + + + 
Amathia convoluta + 
Amathia distans + 
Bowerbnnkia grac:1.lis + 
Aeverrillia an,ata + 
Aeverri llin seti~cra + + 
Membranipo.E.! arborcscens + 
Memhrn_nipora tenuis + . + + + 
Electra ~onostnchx_s + + 
Bugul.n_ neritina + + + + 
Bugu la 1, t c loni ft! ra + 
Schi?:~cny.lla errata + + + 
Hipp•.'.J.:2.Q.~~ .Y..£!_!111 i + + + 
lli!".£l"ll"c·1)a c Ufa~ + 
Parai;mittina 11itid;1 , A-type + + + 
PAr.i~;m.lrt i n:1 nit i d.,, n-type + + + + --r.-
C IX pl!::':' 11 1 :i £!'.!) l: 1 s icl na + + + 
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MilO 

+ 

+ 

+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 



Table 7. (cont.) 

Species MI04 KI05 MI06 Ml07 M108 MI09 HllO 

Phylum Sipunculida 
Themiste alutacea + 

Phylum Annelida 
Nercis succinca + 
Lepidonotu~ eublevia + + 
~.lli .!!!.£!2~ thal.ma + 
Hydro :f.dcs dianthus + ·+ 

Phylum Mollusca 
Diodora cayenensia + 
Crepidula plana + 
Urosalpinx cinerea + + 
!!!£Ii!.!!!. .22!1-1.! + 
~1.!!. ponderosa + 
Hodiolus modiolus aguaaoaua + 
Anomia simplex + 
Atrina aerrata + 
Crassostrea virginica + + . + 
Ostrea eguestria + + 
Hercenaria mercenaria + 
Chione canccllata + + 

Phylum Arthropoda 
Anoplodactylus lentua + + 
Tanys tylum orbiculare + 
!!.!£.~\.!! amphitrite niveua + + + + 
Bahtnus improvisus + + + 
~ catharincnsia + 
Sicyonia laevigata + 
Alpheus normanni + 
Pagurus longicarpua + + 
Pagurus polli~ + + + + 
Clib:f.n.ii::f.us vittatua + 
Neopanop"cs'ayi + 
Panopeus hcrbstii + + + 
Hcnip.P.,£ !!!!:!.£_~ + + + 
Libinla ~ + 

Phylum Echinodermata 
Asterias for~ + 
Sc lcrodac ty la briareua + + 
Opldoclenn., brevispinum + 
01,!hiothrix an&ulnta + + + 
Arhncia punctulata + + 
Mcllita quinqucnperforata + 

Phylum Ch0rdata 
~ ._! r ':'1~dum cons t ellatum + + 
Di d~-;.!':'!~ sp. + + 
~<21:l 1.£!!_'1_ ,ti~ + + 

Sourc e : s. ,. Wi ldlife and Marine Resources Department. ,· .... \·· i'I" .,. ., 
87 I -;,. ~-
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1'ablc 8. Species of macroi nver t ebra tes coll ected in the adjacent waterways, and their 
estima ted dcn&ities in num~ers . ~2. Estimates are based on two 0.13 m2 Petersen 
Crab samp l es a t each of eight sta t ions (Mill, HI 12 , MI13, MI14, MUS, MI16, HI17, 
M118 ). 

Sour s. C. l~i ld l ife and tlar :i ne Resources Department. 

Species MIU MI12 Mill Hll4 MI15 HI16 MI17 MUS 

Capitellidac A (undet.) 4 185 19 12 8 

Lembos webs t cri 85 19 8 69 

Streblos pio benedicti 85 23 4 31 8 

Chione cancella t a 8 6:. 4 31 27 

Prionos Eio pi.nna t a 96 8 23 4 

Pol ychae t a (und e t .) 4 27 ·s 8 46 4 31 

Ophiuro i dea (unde t.) 92 19 15 

Climc nella torguata 4 4 4 69 19 4 

Glicera di br anchi ata 4 4 19 15 19 12 i'· . . 
Ampeli sca vad~ 4 so 4 12 

Arabella iricolor 4 42 8 8 

Nucula .P.~ 4 15 12 19 8 

Notomastus sp . 54 

Mc1ita fres ncli 42 12 - --
Tcllina sp . 19 8 12 4 8 

Ner cio succi nea 12 8 31 

Sylli dae A (undet .) 31 19 

Panopcus hcrbs tii 35 15 

Nemertina (undet. ) 12 4 12 4 8 8 

Thary_x setigcra 4 4 31 

Cor bu]a sp . 8 8 8 15 

Pis ta qund riJ(lba.!2_ 12 4 19 

HC' i·r enar ia rwrr •11.i ria 4 4 8 4 15 · - - - -- --
l'cl ecypod.i A (undc t. ) 35 
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Table 8 . (cont.) 

• 
S2ccf Cl'I Hill Klli MllJ MI!4 MI15 HI16 HI17 MI18 

Amphipoda (unde t . ) lS 4 lS 

Oph :l.othrix an&ul11 t a 35 

Sipunculida (undc t.) 19 8 - 4 

Mulinia la t ernlis 4 4 15 4 

Unciola Rerra t a 4 8 12 

Snhella microl!hthalma ~ 4 12 

Holothuroidea (undet.) 19 4 

Cirra tulidae 12 8 

Potami lla reniformis 8 12 

Syll i dae B (undet.) 12 8 

~ lioi ca 8 4 4 4 

Paraca12rella t anuis 12 8 

Sthenela i s boa 4 8 4 

Stauronereis r udol2hi 12 4 

Nereis sp . lS 

Syllidae C (undet.) 15 

Trachrcardium 111uricatum 1S 

~ sp . 15 

Orbiniida e 8 4 

Pectinar ia goul dii '4 8 · 

Pi nnixa s p. ,, 4 

Hcmipholis c l ont nta 4 t 

Capitcl lidae R (undet,) 8 

Gl~•cc ,-~ nmeri.cnnn 4 ·4 

Po<larkc obscur11 4 4 

Axi ot hel l n mucor;u 8 -----
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Table 8 . (cont.) ..,• ,.. ""'f .. ~ 

• .r . \. . . . ·.:--.:-· . . 
s2ccics Mlll Hll2 MllJ MI14 Mll5 HI16 Mll7 Mll8 

. .... . 

Phyllodocidae (undet.) 4 4 

. Polydora sp. 8 

Spionidae (undet.) 8 

Syllidac D (unde t.) 8 

~ a dams i 8 

Fas ciolaria tulipa 8 
.. . . 

Bullidac (undct.) 4 4 .. . - .. . . . ... ' .. .. .. .. ... . 
Ostrea eguestris . 4 4 

. .. . ... .., ... 

Cras sostrea virginica 4 4 
~ 

Trachycardium egmontianum 4 4 

Semc)e proficua 8 

Martes ia sp. 8 

Pelecypoda B (undet.) 4 4 
. . 

~ .. . . 
,:·\ : .C 

Oxyurostylus smi thi 4 4 •. ·. ·i . ' . 
• ~· -i .. -'· ·' ,., 

~ catharincnsis 4 4 1t., · ... -.. 

Melita nitida R 

Gammaridae (undet.) 4 4 

• Leucothoc spinicarpa 4 4 

Neol!anope sayi 8 

Eudcndrium sp. 4· ... -.·.·.-.· . .... ~ ... _ '\,. 

Driloncreis ).onga 4 
:::-:::..::: 
• ... .. . . ' . 
• ... · :"' -.. ~ 

Harphysa sanguinca 4 • .. :·:-.: ..... · 
• Glycera sp, 4 

Maldani dae (undc t.) 4 

.fil2_p,1t r~ cuprcn 4 

L<'piclamc t r:I a S2_11!!11cnsalis 4 
r--,-
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Table 8 , (cont.) 

--------------------------------- - -------------------' 
Species 

Sabell a r i a vulgaris 

Spiophanes bombyx 

Eusyll:l.s lamelligera 

Nucula sp. 

Solemya velum r 

Barba tia candida 

~ . sp. 

Dosinia discus 

Lyonsia hyalina 

Pelecypoda C (undet.) 

C~llipallene brevirostris 

Cumacea (undet.) 

Trich•Jphoxus epistomus 

Ampelisca holmesi 

Lysianopsis alba 

Erichthonius brasiliensis 

Corophium acherusicum 

Corophium sp. 

Alpheus armillatus 

Pagurus annulipes 

Pagurus defcnsu• 

Pagurus pollicaris 

Por t 11n11 !'; gibbesl 

~~~ chaetop t r.rana 

Decapod juv. (undct,) 

L<:!pt·osy_n:1pta tenuic 

... ... • 

Hlll MI12 Mll3 

4 

4 

4 

·4 

I-

4 

4 

4 

• 4 

4 ' 

'• 
4 
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Table 9. Benthic invertebrntes from oyster dredge ·collections ude at eight stations 
(Mlll, HI12, HI13-14, Hll5, MI16, KI17-l8) in the adjacent waterways. 

SpecieR 

Phylum Porifera 
Haliclona canaliculata 
Lissodendorvx ca rolinensis 
Microc i ona pr.olifera 
Halichondria bowerbanki 
llymeniacidon }1 eliophila 
Cliona celata 

Phylum Cnidai-ia 
Ectopleura dumortieri 
Halocordyle disticha 
Eudendrium carneum 
Halecium sp. 
Campanulina sp. 
Lovenella sp. 
Dynamena cornicina 
Schizotricha tcnella 
Leptogorgia virgulota 
Renilla reniformis 

Phylum Entoprocta 
Loxosomella cricketae 
Pedicellina cernua 
Barentsia gracilis 
Barentsia ~ 

Phylum Eryozoa 
Alcyonidium hau(fi 
Arachnidium sp. 
Anguinella palmata 
Amathia distans 
Zoobotryon verticillatum 
Bowerbankia gracilis 
Aevcrrillia armata 
Aeverrillia sctlgera 
Hembranipora nrborcs~ens 
Membraniporn tcnuis 
BuEula neritina 
Bugula stolonifera 
Schizoporell~ errata 
Hippoporina vc rr i lli 
MicroporelJn c iliata 
Parnsmittin.i nitlda, A-type 
Parasmittina ni.tida, B-typc 
Cryptos uJa l?_a llasiana 

Phylum Annelida 
Prclinnria rouldli 
SabPlJ arin -~~~ 

Mill 

+ 

MI12 

+ 

+ 

·+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

92 

KI13-14 

+ 
·+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 

KUS 

+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 

KI16 

+ 

+ 

+ 
+ 

+ 
+ 
+ 

+ 

KI17-18 

+ . 

+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 

+ 

+ 

• • • • 



Table ( ont.) 

_ _ ___ ....a...Sp'-=c=i~s ________ >_1I .... 1 ... l __ H_Il ..... 2 ___ >""""1J=l..c..3-.... 1 __ 4 _______ H_l __ l--5 __ H __ l __ l __ 6 ____ ..a.M=ll7-18 

,. b ]) a mkrophthaJma 
!l..)·d ro Jd , .. . di ,1lhus 

Phylum Mollu:,ca 
Cha •lopl ura apicula ta 
Diod ora cayanensis 
Cr pjdul a plana 
Urosalpl nx c lnerea 
Pl urop)oca gigantea 
Anadara ov lis 
Noe t i po derosa 
Brach id ontes exus tus 
Anomia simplex 
Pter f:i colymbus 
Crasc 0s tr a virginica 
Os tr ~ gucs tris 
Merccn r ia mercenaria 
Chion cancellata 

Phylum Arthropoda 
Callipall ne brevirostris 
Anopl odac tylus l~ 
Tanys ylu!:)_ orbi ulare 
Balanus amphitr i te nive,1s 
Balanus improvisus 
Melj t a resn li 
p na Cll S !!_ , ~~ 
Palaemonetes s p. 
Pagurus pol l icaris 
Hepa t us cpheli ticus 
Callinec t es sapidus 
Ovalipcs occllatus 
Hexapunopeus angustifrons 
Panopcus he rbs tii 
Menipp e mcrccnaria 
Pilumn11s sayi 
Libinja marginata 

Phylum Echinodenna ta 
Ast rj as forbe i 
Echiu~s er s crp nta r ius 
Sclcr ocl ac yla briarcus 
_Ophio<l <' r ma brevis pi.nurn 
0 hiot·hr ix angulilta 
Arbac i a ~ c tu l a ta 

Phylum Chord a t a 
Ama ro11r ium conslcJl a tum -- -----
_!)j_clC' I' ll_ll_l~ f; p , 

l ' f' r o1,!1\l r n \' l idis 
- -• - -· .. - . . 
~tyPJ :1 ~p . 

Hol uJ ~ 111,1nhat t n~l :; 

+ 
+ 

+ 

+ 

+ 

+ 

· + 

+ 

+ 

+ 

+ 

+ 

+. 

Source: s. C. \ ild lifc and la rine Resources Deoartment. 
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, ··1 . . . . . 

Table 10, List of observed marsh plants in Murrells Inlet, July 1975. 

SCIENTIFIC NAME 

Spart i nn a l terni f l ora 

Spartinn patens 

Sporobol u. virgini cus 

Borri chia f r utcscens 

Limonium ca rolini anum 

Uniola paniculata 

Hydror.otyle s p. 

Croto~ punctatus 

Solidago s~mpervir ens 

Suaeda linearis 

Salicornia virginica 

Distichlis spicata 

Juncus roeme rianus 

Iva frut escens 

Fimbris tyli s spadicea 

Sabatia ~tellaris 

Cyperus £_VUJ J r1., 

~~ vi r ginicus 

Bacopa monni~ri 

• 

COMMON NAME 

Smooth cordgrass 

Wiregrass 

Dropseed 

Sea ox-eye 

Sea lavender 

Sea oats 

Pennywort 

Seaside goldenrod 

Sea-blite 

Glasswort 

Spike grass 

Needlerush 

High tide t,u'sh 

Sea pink 

Sedge 

Wild rycgrass 

Cactus 

ourcc: S. C. Wi ld ! i fe and Marine Resources Department. 
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LOCATION 

Low £, high rnnrs hes 

H:i gh marsh 

111.£,h marsh 

High marsh 

High marsh 

High marsh 

High marsh 

High marsh 

High marsh 

High marsh(spoil area) 

ll:igh marsh (iipoil area) 

High marsh 

High marsh 

Hlgh marr.h 

High marsh 

High marsh 

High marsh 

High marsh 

Hir,h marsh 

High marsh 

• • 
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-..... ' ... . ~ . 
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Table 12 

CONSIDERFD LF.VELS OF IMP\\OVEMENT 
FOR NAVIGATION FACl tlTIES 

Pla.nis of Improvement 
ITEM 

A 

PERTINENT DATA 

Entrance channel depth 8 feet 
Inner channel depth 6 feet 
Initial dredging (C.Y.) 970,000 

Deposition basin 600,000 
Entrance channel 240,000 
Auxilliary channel 30,000 
Inner channel & turning 

basin 100,000 
Annual mai ntenance 

dredging (C. Y.) 202,000 
North Jetty length (ft) 2,945 
South jetty length (ft) 2,750 

PROJECT FIRST COSTS $10,347,000 

AVERAGE ANNUAL COSTS 

Interest & arnoritization $ 668,000 
Maintenance Costs 431,000 

TOTAL $ 1,099,000 

BENEFITS 

Party hoating $ 619,700 
Charter boating 182,800 
Recreational boating 219,800 
Commercial fishing 294,600 
Elim~nation of vessel 

da'llage 41,100 
Harbor of refuge 13,000 

TOTAL ANNUAL BENEFITS $ 1,371,000 
(Navigation Facilities) 

Excess of benefits over 
costs $ 275,000 

Benefit-to-cost ratios 1.2:1 

1,' Recommended plan of improvement 
2/ Inner Channel A 

s!.I C D 

10 feet 12 feet 14 feet 
s feetY 10 feet 12 feet 

1,140,000 1, .370, 000 1,640,000 
600,000 600,000 600,000 
320,000 410,000 510,000 

64,000 30,000 30,000 

200,000 330,000 500,000 

203,000 212,000 218,000 
3,455 3,685 3,825 
3,330 3,610 3,750 

$13,972,000 $16,046,000 $17,558,000 

$ 877,000 $ 1,036,000 $ 1,133,000 
460,000 490,000 507,000 

$ 1,337,000 $ 1,526,000 $ 1,640,000 

t 966,600 t 1,019,200 C' 1,019,2'.'fl .,, ., ... 
212,300 212,300 212,300 
232,500 250,100 250,100 
430,900 464,100 465,500 

46,800 52,000 52,000 
13,000 13,000 13,000 

$ 1,902,100 $ 2,010,700 $ 2,012,100 

$ 568,100 $ 487,700 $ 375,100 

1.4:1 1.3:1 1. 2: 1 

96 . .. 



\ 

\ 

I 

PI! ! 
1 II ii i@ 

I ~ 
r 8 

I r· r' I I • , 
, . i • 
~ .. , 
Q ' • 

,. 
J 
r 
g ' 

! r 
R 





?■
i

I
B



--•"fl1'1"tlonu1.11r, AT 88♦ 1! .. NMt ln PWl'l!N!II! ---- - - ------------- -,,---.----

·" r ... 

~ ~ 0 ~ ~ 

lat. . ... 

tl 

I 
§ ~ , 

' ~ 
8 ~ 

t; 
:x 

8 ~ 
i 

,., .. ... I 

; 
<d•K 

8 -' 8 :II 
0 ::i . 

~ .• 
0 

t-.~ -- i !i I; 
·I 1 .. 

I ,~ ! 
i 

,a 
w• ~ ~ 
Mr 

I Kr I ... 

I 

.__ _ _ ...._ __ __._ __ __,J...._ _ __, § 

~· 
a 1 fl U)I Ht Sft011'Al1 J 



l ---' 
9 ~ 

L 

• • 

.. 
C 

• u 
.: ,.. ,.. 

Il l PH > lJ I D AT GOVE RNMENT. EXPENSE 

,d :I 
z .., .., 

.. u: o. ,- ,.. 

; 

' ' 

0 • 

• • ~ 
► 

• u .. .. .. 
" ;; 

• 0 
.,, ► 

u ... .. .. 
:!: 

• i 

0 . 
ll 

. 
' 

g 
! ~ ... .. .. 

!: 

~_ ...... _ _, _ __, , 
I 

a 

• i 



, I 

~ 
I 

( 
1'\ 

'-

◄ :i: 
u 
< 
Ill 
a:a 

z 
0 .... 
t) 

' z 

q .. 
i 



• • 

LEGEND 

..f!fSFL 

QUATERfJAR'l' FORMATIONS ArJD TERRACES 
OF ,4 POHTION OF 

--- .. -~ ---~---~-----·---·• . ·- ·-- ·--·--·· •• 
Plate 7 

• • • • • • • 
'·-: { } { } . ::~ ~):\\)"\/: >=/ /))/-:::.:-: :·. ---~ : •• <=\: 

.. 
.:..: 

J" . • '\. ' ._ ,., ...... ,. . .• .......... 

. -:~·: :: :•:, ...... .... . ,,, 
. · ...... . .. ... -~, ... .. 

·.' 

• • 



' & & 
0 

23 

20 

20 
21 

21 

2 

ARF.A 4 

Re: C. & G. S. 1835-SC 
CLOSED ARF.A 

MURRELLS INLET. 
GEORGETOWN COUNTY 

S. C. Departme.nt of Heaith and 
Environment~l Control 

Bureau of Water Hygiene and 
Special Services 

Shellfish Section 
February 1971 

Plate 8. 

ALL OF THE Bl.ACK-BCRDERED AREA STARTING AT THE GOVERNMENT DOCK AND INCltJDING 
ALL OF PARSO!' GE C Ea : T ns CONJ UNCTION HI TH AI.LI SON CREEK AT WESTON FLAT. 
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a:,,,:;..._,1-__ MI 01 

M 116 _____ ,_. ..._.,.._,~+---,1----M I 09 

M117---• ~-~--+-"'--Ml 07 

A+---'"---- MI 01 

• --GARDEN CITY BEACH 
TRANSECT 

• MI02 • ee MIOI 

~ 
HUNTINGTON BEACH 

TIIANSECT 

SOURCE: S.C. WILDLIFE fa MARINE 
RESOURCES DEPARTMENT 

LOCATATION OF S.C. WILDLIFE AN·o MARINE RESOURCES 
BENTHIC SAMPLING STATIONS 

PLATE 9 
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APPENDIX A 

ECONOMI C DATA, EXTRACTED FROM U. S. ARMY, CORPS OF ENG INEE RS GE NERAL 
OES IGN MEMORANDUM, ~RRELLS INLET. SOOTH CAROLINA. COMPLETE DOCUMENT 
IS AVAILABLE AT U. S. ARMY ENGI NEE R DISTRICT, CHARLESTON, SOUTH CAROLINA 

SU~IARY OF ESTI MATED ANNUAL BENEFITS 

rt em Annual Benefits 

AV IGATIO FAC ILITIES 
Party boating 
Charter boating 
Re reational boating 
Commercial fis hi ng 
Elimi nation of vessel· damage 
Harbor of refuge 

TOTAL ANNUAL BENEFITS (Navigation Project) 

RECREATION FISIII G WALKWAY 
REDEVELOPMENT 

TOTAL PROJECT ANNUAL BENEFITS 

AP PORTIONMENT OF FIRST COSTS 

NAVIGATION FACI LJTIES 

Feder al 
Non-Federal 

TOTAL 

RECREATI ON FISHING WAL!~WAY 

Federal 
No n- Federal 

TOT/\L 

TOTAL PROJECT FIRST COST 

APPORTIONMENT OF AVERAGE ANNUAL COSTS 

AVIGATION FACILITIES 

F cdera l 
Non -Federal 

TOTAL 

RECREATIO FISHI NG WALKWAY 

Federa l 
No n- Fede ra l 

·:·oTAL 

Benefit-Cost Ratio 

• • 

$ 966,600 
212,300 
232,500 
430,900 

46,800 
13,000 

$1,902,100 

34,500 
88,000 

$ 2,024,600 

~11. 994,100 
1,977,900 

$13,972,000 

$ 

$ 

$ 

$ 

i 

$ 

130,500 
130,500 
:.:!61,000 

1,227,900 
109,100 

1,337,000 

9,200 
17,200 

26,400 

1.4: l 

• • 



APPENDIX n 

Grain Size Analysis Data 
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APPENDIX C 

Letters of Comnent 

Government Agencies 

U. S. Department of Interior 
U. S. Environmental Protection Agency 
U. S. Department of Corrmerce 
Forest Service, USDA 
U. S. Coast Guard 
Department of Health, Education, and Welfare 
Soil Conservation Service, USDA 
Federal Power Commission 
Department of Housing and Urban Development 
S. C. Wildlife and Marine Resources Department 
S. C. Department of Parks, Recreation, and Tourism 
S. C. Department of Archives and History 
S. C. Department of Health and Environmental Control 

{Bureau of Wastewater and Stream Quality Control) 
S. C. Department of Health and Environmental Control 

{Division of Vector Control) 

Citizens and Citizen Groups 

G. D. Merchant, Jr. {Litchfield Beaches Property 
Owner's Association) 

Dr. and Mr ~. C. R. May, 111 
Thomas L. Dulin, M. D. 
Mrs. Josephine H. Bostick 
Mrs. Samuel F. Ervin, Jr. 
Lois A. and James D. McArthur 
Mrs. James Judd Green 
Henry B. Powe 11 
J. H. Gasque 
Mrs. J. M. Carmichael 
William S. Carmichael 
W. Willson Powell 
Nicholas H. Beasley 
P. I . Bostick, Jr. 
Betty G. Carmichael 
J . M. Carmichael, Jr. 
Miss Willouise Carmichael 
John A. Stedman 
Geoffrey I. Scott 
Mrs. Anne B. Powell 
Frederick J. Cole 
David M. Michaux 
Walter I . Guy 
Catherine W. Crumbley 
J . L. Brown 
John G. Conway 

C-i 

Page No. 

C-1 
C-5 
C-6 
c-a 
c-8 
c-9 
c-9 
C-10 
C-10 
C-1 I 
c-13 
c-13 
C-14 

C-16 

c-17 

C-18 
C-18 
c-19 
c-19 
C-20 
C-21 
C-24 
C-28 
c-29 
c-29 
c-31 
c-33 
C-34 
C-34 
c-36 
c-37 
C-40 
c-41 
C-42 
c-43 
c-43 
C-44 
C-44 
C-45 
c-45 



Citizens and Citizen Groups (cont'd) 

C . H . Ho l l and 
T. M. West, Sr. 
L. C. McArthur, Jr. 
G. E. Shop be 11 
Howard Walters 
Mrs. Jollaine Dulin 
H. B. Risher 
J. Clyde Simmons 
Mrs. Leroy Dulin 
Mr s . W. Ellerbe Rogers 
Mrs . P au l I ng l e 
R. W. Doepner, Jr. 
John 0. Gasque, Jr. and 
John 0. Gasque, II I 
Jord H. Jordan 
Frank R. Thies, Jr. 
E. Craig Wall, Jr. 
Mrs. W. L. Kinney 
B. P. McArthur 
J. A. McArthur 
T. J. Perritt 
William H. Smith 
John W. Williams 
Mrs. W. Z. Betts 
Mrs. D. M. Campbell 
Mr. & Mrs . Warren H. Eaddy 
Mrs. James D. McArthur, Jr. 
James D. McArthur, Jr. 
Mr. & Mrs. Kenneth C. Hanson, Sr. 
Mrs. A. T. Quartz 
Mrs . M. E. Teague 
Mary P. McArthur 
Mr. & Mrs. J. F. McBride, Jr. 
Mr . & Mrs. J. F. McBride, Ill 
G 1 adys M. S.:ichs 
Rose M. Roseberry 
I. N. Livingston 
J . Givens Young 
Jack S. Tyler 
Herman W. Martin (Murrells Inlet Fishermen's and 

Merchants Association) 
Miss Eleanor McCall 
Mrs. Obbie Carter 

C-i i 

Page No. 

c-46 
C-46 
C-47 
C-47 
C-48 
c-48 
c-49 
C-50 
C-50 
C-50 
C-51 
c-51 
C-52 

c-52 
c-53 
c-53 
C-54 
C-54 
c-55 
C-56 
C-56 
c-57 
c-57 
c-57 
C-58 
C-58 
c-59 
c-59 
c-60 
C-60 
C-61 
c-61 
C-62 
c-62 
C-63 
C-63 
c-64 
C-64 
C-65 

C-66 
C-67 
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