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Mr. Charles Edwin Freese, IV 
Contracting Officer 
Coastal Engineering Research Center 
U.S. Anny Corps of Engineers 
Kingman Building 
Fort Belvoir, Virginia 22060 

Dear Mr. Freese: 

September 1, 1976 

c... I 

Enclosed is our Ninth Quarterly Report and associated 
data. This is being sent to you promptly in order to expedite 
CERC's volume calculations as per our letter of July 22, 1976. 

Included are the Hurricane Belle post-stonn profile 
data and observations, which completes our required eight stonn 
profile sets. The stonn effects varied considerably between 
profile locations with some locations eroding and some accreting. 
In general, there was minimal effect to the beach because the 
peak of the stonn (peak wind gusts of 71 mph recorded at Corolla 
Light House) passed this area two hours before the time of low 
tide (as discussed in the report) and rapidly moved north. 

Also included are the ''historical" profile comparisons, 
at locations 1-5, between the last Fausak-Harrison profiles 
(1960 1s) and the oldest VIMS-CERC profiles (1974). These data, 
together with other historical profile comparison data reported 
in previous quarterly reports, complete these comparisons, as 
stated in the contract. 

VG:cbo 

Sincerely yours, 

V +i� C � -= I - �"-L 
Victor Goldsmith 
Principal Investigator 

Ci 1• c 

\. 

\J l't'Y\ 
B 

4 ,4 



COASTAL DATA ACQUISITION, COMPILATION AND ANALYSIS: 

VIRGINIA BEACH COASTAL COMPARTMENT, SOUTHEASTERN VIRGINIA 

DACW 72-74-C-0008 

COASTAL ENGINEERING RESEARCH CENTER 

U.S. ARMY CORPS OF ENGINEERS 

KINGMAN BUILDING 

FORT BELVOIR, VIRGINIA 22060 

June 1 to August 31, 1976 

from 

Victor Goldsmith, Principal Investigator 

Susan Sturm 
George Thomas 

Virginia Institute of Marine Science 

Gloucester Point, Virginia 23062 

September 1, 1976 



1.0 

NINTH QUARTERLY REPORT 

1 June - 31 August, 1976 

Scope of this Status Report 

All required monthly profiles, one post-hurricane 

profile, four flights over the study area, one recon­

naissance trip to Currituck County, North Carolina, and 

associated data processing and photography have been 

successfully accomplished and will be reported and dis­

cussed. This discussion is also based on several extra 

trips to the study area during this quarter. On one 

of these trips (August 20, 1976) significant obser­

vations were made, and will be reported. 

2.0 Sununary of Work Performed 

2.1 Beach Profiles 

2.2 

2.2.1 

· All 18 beach profile locations (Figure 1) were

measured each month in this ninth quarter: June 9; 

July 6; August 2, 1976. Numerous color slides were 

taken on each monthly profile trip in this quarter. 

Storm Profile 

One post-hurricane profile was measured on August 10, 

1976, one day after the passage of Hurricane Belle. 

NOAA's Daily Weather Maps of August 9-10, 1976 (Figure 2) 

show the path of Belle as she passed by the study area on 

the Virginia-North Carolina coast. Wind and sea conditions 

1 
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2.2.2 

2.2.3 

2.3 

2.4 

2.4.1 

at Chesapeake Light, Virginia (15 nautical miles north­

east of the study area) are not included in this report 

because it was unmanned during the passage of Belle, and 

no automatic recording device is available at the light 

tower. 

At 1150 E.D.T. on August 9, 1976, peak wind gusts 

of 71 MPH from the northwest were automatically recorded 

at the VIMS anemometer at Currituck Beach Lighthouse, 

Corolla, North Carolina (Figure 3). These peak winds 

came about two hours before predicted low tide at False 

Cape, Virginia. Table 1 has more details on predicted 

tides and wind conditions in the study area. 

The effect of this storm on the study beaches is 

described in paragraph 3.4 in the Data Analysis Section 

of this Report. 

Aerial Photography 

Flights in connection with the monthly profiles, as 

well as the post-storm profile, were made on June 14, 

July 8, August 4, and August 11, 1976. Numerous oblique 

35mm color slides were taken on each flight, and are 

being cataloged. 

Ground Reconnaissance in Currituck County 

A data collecting trip was made July 22, 1976 (Table 2). 

The back beaches were generally flat behind a new berm. 

At some of the stations this new high berm had trapped 

water, forming a runnel system. 
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TABLE 1. Passage of Hurricane Belle August 9, 1976 

Predicted tides at False Cape, Virginia from 
NOAA Tide Tables 

Wind Conditions at Currituck Beach Lighthouse, 
Corolla, North Carolina 

TIME (EDT) Predicted Tide Wind Wind 
Height ( feet) Direction (true) Speed (MPH) 

0748 3.8 high 

0800 N 24 

0900 N 32 

1000 NNW 36 

1100 NW 40 

1150 NW 71 

1200 NW 51 

1240 NW 66 

1300 NW 48 

1353 -0.1 low

1400 WNW 40 

1500 w 36 

1600 w 34 

1700 WSW 29 

1800 SW 21 

2009 4.1 high 
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2.4.2 

2.4.3 

2.4.4 

Comparisons between the beachface slope angles 

measured last quarter, those measured one year ago, and 

those measured this quarter (Figure 4) indicate a steepen­

ing of the beachface slopes from some accretion, from 

the Virginia-North Carolina State Line (mile 0.0) to 

Corolla, North Carolina (mile 12.0). South of Corolla 

the slopes were approximately the same. The beaches have

yet to obtain slopes as steep as those which were present 

in August 1975 due to very accretional conditions at 

that time. 

The same comparison dates were used for the mean 

sand grain size of the beachface (Figure 5). The sand 

size has greatly increased since both last quarter and 

a year ago. 

The change in sand size is most noticeable in the 

driving characteristics of the beachface. In April 1976, 

the beachface at low tide was hard packed; the need for 

low pressure tires and 4-wheel drive was minimal. The 

trip in July 1976 was a different story with difficult 

driving on the steeper, coarser (softer) beachface. 

The beachface in July 1976 contained a fresh ac­

cretional berm of coarse sand. 

In summary, the three comparisons indicate that the 

steepest beach face slopes (August 1975) are not associated 

with the coarsest sand (July 1976), contrary to popular 

belief. Observations made over three years indicate 

8 
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2.5 

2.5.1 

2.5.2 

3.0 

that the coarsening of sand in northern Currituck County 

is due to drift to the north of the coarse red sand from 

its source (southern Currituck County always has coarse 

red sand). These northern fluctuations occur without a 

direct apparent relationship with accretional beach con­

ditions in northern Currituck County. It is these two 

events - accretional conditions (represented by steeper 

beach face angles) and northern fluctuations of the 

coarse red sand - which account for the observed measure­

ments. 

Wave Observations 

A graphic representation of the dates that wave ob­

servations were made by all the wave observers may be 

found in Figure 6. Wave data for June and July of this 

past quarter is contained in Appendix C. August data, 

which will not be received before the mailing time of 

this report, will be included in our next report. 

This past quarter has been fairly uneventful as far 

as problems with wave observers have been concerned. 

We are again receiving data from Robin Fields in Back 

Bay, and while she is now sending data from only one 

site instead of her usual two, we are grateful for her 

data, as she is an extremely busy Fish and Wildlife 

official. 

Data Analysis 

Three regular profiles and one storm profile were 
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measured during the quarter. Generally the beaches were 

in a stable to accretional state; showing very little 

erosional activity. 

3.2 At the time of the June profile, numerous cusps 

3.3 

(representative of accretional conditions) were observed 

in the vicinity of Profile 14 (Back Bay). The only 

beaches showing any erosional tendencies were locations 

2 (Virginia Beach); 13 and 15 (Back Bay); and 18 (state 

line). 

In July the two sections of stumps in False Cape 

at the lower part of the beachface were covered with sand 

and at the upper beachface, a 1\ foot scarp was continuous, 

between the northern and southern stump areas (between 

profiles 16 and 15). At the north stump area the scarp 

was oblique to the shoreline, and a ridge was cut by the 

wat�r flowing out the runnel system, which was open to 

the north. Ponding in the back beach was observed between 

profiles 15 and 16, and at profiles 1 and 3. This pond­

ing was probably due to mid-afternoon thunderstorms and 

a heavy rain in the area. 

3.4 The first set of 18 profiles in August indicated that 

the beaches were the same as in July. The second set of 

profiles in August was a storm profile resulting from 

the passing of Hurricane Belle through the area. The 

only strong erosional tendencies were observed at profiles 

S, 11, 12, 16 and 18. Profile 1 (Fort Story); 7 (Dam Neck); 
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3.5 

-

9 and 10 (Sandbridge); and 14 (Back Bay) showed overall 

accretional tendencies. Profiles 2 (Virginia Beach); 

6 (Dam Neck); and 13 (Back Bay) remained virtually un­

changed. From the profile data it appeared that sand 

from below the berm area was washed up onshore with the

high water and deposited on the upper beach area . A 

ranger at Back Bay who observed the hurricane told us 

that the hurricane hit there at low tide and that damage

at Back Bay was only minimal. Ponding was observed at 

Profiles 1 and 14. 

In a trip to Corolla, Light House to change the

anemometer paper on August 20th, observations were made

of the beach between Back Bay and Corolla following three 

days of steady northeast winds at 20-30 kts., with a 

maximum recorded wind velocity of 36 MPH. There was 

essentially no low tide on August 20th, and the high 

tide, which was approximately 2 ft. above normal spring 

high tide, reached the base of the dunes in Back Bay. 

Despite breaker wave heights of about 4-5 ft. and wave

periods of approximately 5-6 sec., there was no apparent

beach erosion in the form of scarps. The beach was flat

and planar to the north in Virginia, but contained beach 

cusps to the south in North Carolina. Most tree stumps 

in the False Cape area were covered, indicating the high­

est sand level since last November, when many new stumps 

had been uncovered via sand removal at the lower beachface . 
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3.6 Table 3 is an updated summary of� areal beach

changes (i.e., accretion and erosion) between times of 

beach profiling, in square feet of sand. See Table 5 

(Paragraph 3.0) in the Fifth Quarterly Report for de­

scription. Figure 7 is a graphic representation of 

cumulative beach area change from September 11, 1974 

to August 10, 1976, in square feet of sand. 

4.0 Older Profile Data 

4.1 Older profile data from Lee Fausak (Profile Number 1 

4.2 

in Fort Story) and from Wyman Harrison (profiles 2-5 in

Virginia Beach) has been computerized in a format com­

patible with the present VIMS-CERC data. After extensive

research into the locations of the reference points used 

by Fausak and Harrison, Figures 8-12 compare graphically 

their profiles with the first VIMS-CERC profiles of 

Sep_tember 11, 1974. 

Please note that none of the older reference points 

coincide exactly with our No. 1 pipe. Each beginning 

point of Fausak and Harrison profiles were placed on the

graphs where we could reasonably expect to locate them 

in the field, if their profile markers had been still in

existence . Our location of Harrison's and Fausak's 

original profiles were based on photographs, their pub­

lications,and personal communications (letters and phone

calls) between us and Wyman Harrison and Lee Fausak. 

None of these original profile markers, unfortunately, 
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4.3 

4.4 

s.o

had been surveyed. 

Table 4 shows the net areal beach changes (i.e., 

accretion and erosion) between the last Harrison-Fausak 

profiles and the first VIMS-CERC profiles at locations 

1-5. Note that the north end of the drift area (profiles

1-2) accreted dramatically . This is especially true

for #2 which, despite being located in front of a street 

of houses, grew upwards approximately 8 ft., or an average 

dune growth of O. 5 ft/yr. The ''historical" changes at 

profiles 3 and 4 are considered non-significant because 

of the extensive sand nourishment during this period 

(reported previously). Profile 5 is located on the updrift 

side of the Rudee Inlet jetties, which essentially has a 

groin-like influence (i.e., an accumulation shadow) at 

this location. 

These data, together with data reported in previous 

quarterly reports, complete the comparisons of all older 

profile data to the present. 

Analysis of Work 

The required profile data collections, one storm 

profile, trip to Currituck County, North Carolina, aerial 

overflights, and wave observations have been accomplished. 

The ''historical" profile comparisons with the VIMS-CERC 

profiles have been completed, with the enclosure of the 

data in this and previous quarterly reports. 
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6.0 Conformance to Schedule 

All work required in the ninth quarter of the con­

tract has been accomplished. The profiling of Hurricane 

Belle August 10, 1976, was the eighth storm event measured; 

this fulfilled the eight storm profiles as required by 

the contract. 

7.0 Work Planned for Next Quarter 

8.0 

Beach profile measurements and other data collection 

will be accomplished as required for the tenth quarter, 

the last quarter of profile measurements. 

Appendices A, B, C 
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APPENDIX A 

BEACH PROFILE DATA (1976) 

June 9 
July 6 

August 2 
August 10 

Report To 

Coastal Engineering Research Center 

U.S. Army Corps of Engineers 

Kingman Building 

Fort Belvoir,  Virginia 22060 

from 

Victor Goldsmith (Principal Investigator) 

Susan Sturm 

George Thomas 

(DACW 72-74-C-0008) 

Virginia Institute of Marine Science 
Gloucester Point, Virginia 23062 

September 1, 1976 



APPENDIX B 

ORIGINAL FIELD DATA (1976) 

June 9 
July 6 

August 2 
August 10 

Report To 

Coastal Engineering Research Center 

U.S. Army Corps of Engineers 

Kingman Building 

Fort Belvoir, Virginia 22060 

from 

Victor Goldsmith (Principal Investigator) 

Susan Sturm 

George Thomas 

(DACW 72-74-C-0008) 

Virginia Institute of Marine Science 

Gloucester Point, Virginia 23062 

September 1, 1976 

- -------= - - = ---- ~ --~-



APPENDIX C 

WAVE OBSERVATION DATA 

June, Juiy, 1976 

Report To 

Coastal Engineering Research Center 

U.S. Army Corps of Engineers 

Kingman Building 

Fort Belvoir, Virginia 22060 

from 

Victor Goldsmith (Principal Investigator) 

Susan Sturm 

George Thomas 

(DACW 72-74-C-0008) 

Virginia Institute of Marine Science 

Gloucester Point, Virginia 23062 

September 1, 1976 
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