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Figure 16. Plot depicting change at A.) profile 54 in Zone E and B.) profile 58 in
Zone F.
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Zone F where the limited sand supply has resulted in beach width reduction. 

C. Beach and Nearsh ore Volume Changes 

The amount of material either lost or gained along the shore zone can be 
measured by changes in area and converted to volumes. Subaerial beach volume 
calculations extend from the baseline to ML W whereas nearshore calculations extend 
riverward from MLW. For volume analysis, the shoreline was broken into two 
sections: the southeast facing shoreline of profiles 36-54 and the south facing section 
of beach, profiles 57 and 58, at the point. 

Skrabal ( 1987) discussed volume changes in detail for both the VIMS and 
Gloucester Point beach shorelines. In general, she found that public beach 
experienced accretion as a result of losses along the VIMS shoreline since the littoral 
transport system generally moves sand toward the south. She also detennined that 
seasonal northeasterly and easterly storms were the periods of highest gross transport 
and net losses. Conversely, the non-stom1 periods during the spring and summer 
were characterized by minimal gross transport and net losses of sediment. 

Figure 20A shows the volume change between surveys in cubic yards summed 
along the shoreline between profiles 36 and 54. Gloucester Point beach has 
experienced three major intervals of erosion and one of accretion on the subaerial 
portion of the beach. Between May and August 1983, about 500 cy (382 m3

) were 
eroded from the subaerial beach and 200 ( 153 m3

) from the nearshore region. 
August to September 1983 saw the installation of the Emergency Seawall Project at 
VIMS which included about 10,000 cy (7 ,600 m3

) of renourishment. This accounts 
for the large amount of accretion shown in the data. Skrabal ( 1987) showed that 3 
storms occurred between the September and October 1983 surveys. About 900 cy 
(690m3

) were eroded from profiles 36 through 54; however, about 150 cy (115m3
) 

were deposited in the nearshore region. 

Until November 1985, the public beach experienced episodes of erosion and 
accretion. Skrabal (1987) found that between January and April 1984, about 143 cy 
(I 09 m3

) eroded from VIMS's shoreline and about 214 cy ( 164 m3) accreted along 
the public beach shoreline (not at the Point). A northeaster was docurnented in 
February following survey period (April-May 1984), Gloucester Point 
beach lost about 238 cy ( 182 m3

) which suggested that the material accreted during 
the storm was subsequently lost, presumably as longshore drift southward and cross­
shore transport into the York River channel. In November 1985, a severe northeaster 
occurred eroding the subaerial beach and depositing sand in the nearshore region. 
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The volume data between November 1985 and July 1993 are probably the 
most indicative of long-term shoreline trends. A net of just over 300 cy (230 m3 ) was 
eroded over a seven to eight year period. Very little net change occurred in the 
nearshore region between these dates. Between July 1993 and December 1995, 
volume change was variable; however, between December 1995 and May 1996, the 
subaerial beach accreted. This is due to the end of construction on the Coleman 
Bridge and stacking up of sand along profiles 53 and 54. 

Figure 20B shows the volume changes at the Point utilizing data from profiles 
57 and 58. Volumetric changes were variable between May 1983 and August 1984. 
Between August 1984 and November 1985, profiles 57 and 58 gained about 55 cy 
( 42 m3

) on their subaerial beach 15 cy (I 1 m3
) in the nearshore indicating transport 

to the south around the Point, especially during stonns. Between 1985 and 1993, 
these subaerial beach on these profiles accreted creating a high berm while the 
nearshore underwent very slight erosion. This is probably indicative of long-tenn 
trends along this shoreline. However, between 1993 and 1996, severe erosion along 
these profiles occurred due to bridge constmction and the construction of the new 
boat ramp which limited the sand supply to the Point. 

Figure 21 describes the total volume change between profile 36 and 54 through 
time. In general, the long-tenn trend is slight erosion along the Gloucester Point 
public beach shoreline until the last survey. The last survey shows a slight increase in 
volume. This is probably due to sand accumulating against the boat ramp; however, 
once the limit to how much material can be stored against the boat ramp is reached, 
most of the sand transported into Zone E will be transported offshore and lost to the 
system. 
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Figure 2 1. Total volume of the subaerial beach between profiles 36 and 54 over 
time. 



,..-- V. SUMMARY AND CONCLUSIONS 

In general, Gloucester Point beach is stable with only minor long-term erosion. 
However, several things must be kept in mind. As the shoreline updrift of the public 
beach is hardened, the sand supply becomes more limited. The hardened beaches 
along the shoreline from Sarah Creek to VIMS, have eliminated the sand supply from 
upland erosion and are only naturally maintained by nearshore sources of sand. The 
intermediate width of the nearshore maintains more sand in the littoral transport 
system; the public beach has a narrow nearshore and sand is lost to the York River 
channel. As the updrift beaches disappear, sand supply to Gloucester Point will be 
reduced. However, if VIMS or other property owners updrift renourish their beaches, 
this sand probably will be transported to the public beach. 

Interruptions in the sand supply as well as constntction on the Coleman Bridge 
has caused erosion at the point. When the new boat ramp was built in 1994, the 
sand supply from the public beach around the point was eliminated and sand is now 
accumulating alongside the boat ramp. 

At the northernmost part of the public beach, an embayment has evolved 
between VIMS's revetment and the public pier. Zone A (Profiles 36 and 37) was 
eroding but has not had much change in shoreline position between 1993 and 1996. 
This may indicate that the region just downdrift of the revetment has reached a 
dynamic equilibrium. However, the rest of the shoreline in the embayment is still 
adjusting. 
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VI. RECOMMENDATIONS 

Presently, a bulld1ead is being constructed between the new boat ramp and the 
Coleman Bridge Abutment. This project is intended to protect the parking lot and 
the road to the boat ramp from further erosion. The public pier was destroyed and 
the new boat ramp was damaged during the passage of Hurricane Fran in September 
I 996. These facilities should be repaired as they are a hazard and will continue to 
deteriorate unless cared for. 

In order to stabilize the shore at the border between VIMS and the Gloucester 
Point beach, we recommend a low, rock spur. This would allow the entire shore 
between the VIMS revetment and the public pier to evolve into a state of dynamic 
equilibrium. With the source of sand to the public beach reduced, Gloucester County 
should consider maintaining the existing beach planfonn. A low, reef breakwater at 
the pier and a spur at the boat ramp would stabilize the beach planfonn over the 
long-term. 
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APPENDIX I 

Gloucester Point Public Beach Sediment Data 
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Gloucester Point Sample Analysis RSA results - Sand portion 
Date Number Locat1on %gravel %sand %Slit %clay %mud Mean Med1an I Sort1no Skewness KUrtOSIS 

(phi) (phi) (phi) 
6 Nov87 36-1 0.20 99.20 0.60 1.6727 1.6/19 0.4164 -0.0547 0.4491 
6 Nov87 36-4 0.00 99.00 1.00 1.1030 1.0630 0.5935 0.1112 0.7100 
6 Nov87 43-1 0.40 98.70 0.90 1.4384 1.4500 0.4183 -0.0775 0.4901 
6 Nov87 43-2 0.60 98.80 0.50 1.2550 1.2566 0.4578 -0.0090 0.5438 
6 Nov87 43-3 1.20 93.50 0.70 1.5035 1.6091 0.7211 -0.2243 0.5927 
6 Nov87 43-4 7.90 90.70 1.40 0.8960 0.8396 0.6335 0.1636 1.1220 
6 Nov87 47-1 0.50 98.80 0.70 1.2812 1.3208 0.4947 -0.1559 0.5987 
6 Nov87 47-2 0.90 99.40 0.50 1.2264 1.2591 0.4868 -0.0907 0.5458 - --· ----- ---·-- ----- - - --- ----
6 No~{JE __ 47-3 0.80 98.50 0.60 1.4397 1.3909 0.5269 0.0944 0.6033 - --- -- ------ --- -
6 Nov87 __ 47-4 

~---
10.20 88.70 1.10 0.5621 0.6327 0.8434 -0.0400 0.9992 

6 Nov87 51-1 0.00 99.20 0.80 1.4264 1.3705 0.6271 0.1572 0.7808 
6 Nov87 __ 51-2 0.70 98.70 0.60 0.8779 0.8783 0.6733 0.0270 0.9537 
6 Nov87 51-3 0.30 98.90 0.80 1.2906 1.2609 0.5634 0.1204 0.6469 
6 Nov87 51-4 1.10 97.80 1.00 0.6152 0.6554 0.5322 0.0122 1.1468 
6 Nov87 56-1 0.60 98.80 0.70 1.1395 1.1663 0.6193 -0.0516 0.6876 
6 Nov87 56-2 1.40 98.00 0.60 0.9848 1.0534 0.6628 -0.1695 0.7547 
6 Nov87 56-3 0.00 99.00 1.00 1.3186 1.3862 0.5377 -0.1831 0.5554 
6 Nov87 56-4 5.30 93.70 1.00 
6 Nov87 60-1 0.00 99.10 0.90 1.1793 1.1980 0.3542 -0.1032 0.4970 
6 Nov87 60-2 0.00 99.10 0.90 1.3239 1.3309 0.4847 -0.0458 0.6169 
6 Nov87 60-3 0.20 99.20 0.60 1.4940 1.4941 0.3962 0.0426 0.5131 
6 Nov87 60-4 5.00 94.30 0.70 0.5526 0.5122 0.6376 0.1079 0.8461 



Gloucester Point Sample Analysis RSA results- Sand portion 
Date I Number Location %gravel %sand %silt %clay %mud Mean Median SOrting Skewness KurtOSIS 

(phi} {phO (phi} 
20 Apr94 36-1 BOD 0.00 99.90 0.10 0.00 0.10 1.7213 1.7410 0.4132 -0.2486 0.5096 
20 Apr94 36-2 LHT 0.00 99.94 0.06 0.00 0.06 1.5354 1.5384 0.5611 0.1924 0.8139 
20 Apr94 36-3 MB 4.17 95.83 0.00 0.00 0.00 0.1995 0.2065 0.3428 -0.1209 1.0142 
20 Apr94 36-4 TOE 48.74 51 .26 0.00 0.00 0.00 1.1665 0.7331 1.2981 0.4078 0.6330 
20 Apr94 36-5 OS 0.00 98.96 1.04 0.00 1.04 2.5035 2.5374 0.4776 -0.1121 0.3394 
20 Apr94 36-6 BAR 0.00 99.64 0.36 0.00 0.36 2.2684 2.2807 0.3529 -0.0762 0.3185 
20 Apr94 43-1 EOV 0.00 99.98 0.02 0.00 0.02 1.7166 1.7687 0.5114 -0.1367 0.5639 

~Q.AP.r 94 43-2 LHT 0.00 100.00 0.00 0.00 0.00 1.5322 1.5735 0.6579 -0.0902 0.5885 --- --- - -~- .... ·---- ... ---·-- _.,. _____ - --- ··- --·---
gQ.AP.f~4 43-3 MB 7.95 91.94 0.11 0.00 0.11 1.2069 1.1071 0.8320 0.1685 0.7638 .... ___ --·---- --- - --···- --· - - - --- · ·- --- --· 
go Apr 94_ 43-4 TOE 21 .01 78.84 0.16 0.00 0.16 0.9986 0.9022 0.9218 0.2113 0.7260 - --- -------- ----
20~~ 43-5 OS 0.00 96.60 1.46 1.94 3.40 2.0377 2.0457 0.5051 -0.1425 0.4330 --------- - - --- · -
20 Apr94 43-6 OS 0.00 99.89 0.11 0.00 0.11 2.4240 2.3939 0.4396 0.1353 0.3304 
20 Apr94 47-1 BS 0.00 100.00 0.00 0.00 0.00 1.8030 1.8087 0.3789 -0.0357 0.3997 
go Apr94 47-2 LHT 0.00 100.00 0.00 0.00 0.00 1.8745 1.9164 0.4349 -0.1967 0.4400 
20 Apr94 47-3 MD 9.61 89.26 1.13 0.00 1.13 1.3463 1.3994 0.9434 0.0589 0.8599 
20 Apr94 47-4 TOE 47.02 52.98 0.00 0.00 0.00 1.3975 1.6728 1.2895 -0.2310 0.6544' 
20 Apr94 47-5 OS 2.93 96.31 0.28 0.47 0.76 1.7162 1.7688 0.3062 -0.3384 0.3330 
20 Apr 94 51 -1 BS 5.25 94.75 0.00 0.00 0.00 1.0029 1.3015 0.7930 -0.3953 0.7129 
20 Apr94 51-2 LHT 0.00 99.76 0.24 0.00 0.24 1.1142 1.0876 0.7122 0.1357 0.8959 
20 Apr94 51-3 MB 6.85 93.15 0.00 0.00 0.00 0.9767 0.9493 0.8669 0.1061 0.8355 
20 Apr94 51-4 TOE 14.28 83.63 2.09 0.00 2.09 0.6841 0.6761 0.4149 0.0305 0.9318 
20 Apr94 51-5 OS 0.00 98.86 0.72 0.42 1.14 2.2294 2.2140 0.3617 0.1033 0.3310 
20 Apr94 54-1 LHT 0.00 99.73 0.27 0.00 0.27 1.8945 1.9137 0.3524 -0.0996 0.3775 
20 Apr94 54-2 MB 0.00 99.62 0.38 0.00 0.38 1.6375 1.6391 0.4388 -0.0394 0.4951 
20 Apr94 54-3 TOE 4.23 95.05 0.73 0.00 0.73 0.9493 0.9780 0.7088 -0.0259 0.6935 
20 Apr94 54-4 OS 0.00 98.48 0.85 0.66 1.52 2.2226 2.2176 0.4305 -0.0023 0.4069 
20 Apr94 60-1 BS 0.00 99.44 0.37 0.19 0.56 1.3669 1.3850 0.5624 0.0749 0.7758 
20 Apr94 60-2 LHT 0.00 99.81' 0.19 0.00 0.19 1.9524 1.9568 "().2679 -0.0496 0.2991 
20 Apr94 60-4 TOE 3.47 96.53 0.00 0.00 0.00 1.3364 1.2948 0.5975 0.1205 0.6394 
20 Apr94 60-5 OS 0.00 99.50 0.50 0.00 0.50 1.0515 0.9848 0.7327 0.3251 1.1093 



Gloucester Point Sample Analysis RSA results - Sand portion 
Date Number Locat1on %gravel %sand Yo slit I%Ciay %mud Mean 1 Med1an Sortmg §l<ewness 1 KurtOSIS 

(phij (phi) (phi) 
13 Apr 95 36-1 BOD 0.00 99.98 0.00 0.02 0.02 2.0040 2.0073 0.2802 -0.0608 0.2829 
13 Apr 95 36-2 LHT 0.00 99.33 0.67 0.00 0.67 1.7829 1.7929 0.5389 -0.2097 0.6748 
13 Apr 95 36-3 MB 7.22 92.71 0.07 0.00 0.07 1.2999 1.4877 0.7122 -0.3616 0.6270 
13 Apr 95 36-4 TOE 7.63 92.12 0.25 0.00 0.25 1.5688 1.3413 0.8016 0.3371 0.5541 
13 Apr 95 36-5 OS 0.00 99.50 0.50 0.00 o:5o 2.3799 2.3805 0.4310 -0.0124 0.3247 
13 Apr 95 36-6 BAR 0.00 98.53 0.84 0.63 1.47 2.5225 2.5225 0.3919 -0.0059 0.2988 
13 Apr 95 43-1 EOV 0.00 99.79 0.21 0.00 0.21 1.8227 1.8556 0.4400 -0.0939 0.4514 
13 Apr9~. 43-2 LHT 0.00 97.31 2.69 0.00 2.69 1.7803 1.9388 0.6611 -0.3455 0.6016 -----
13 Apr 95 43-3 MB 15.18 84.82 0.00 0.00 0.00 1.3908 1.5278 1.0612 -0.1493 0.6342 · - ·- - - -- ·---
13 AQr 95 43-4 -~·- 34.99 ~;O_L 0.00 0.00 0.00 1.0525 0.9095 1.0571 0.2274 0.7533 --
13 Apr 95 43-5 OS 7.70 92.30 0.00 0.00 0.00 2.0326 1.9586 0.7879 0.1169 0.6279 
13 Apr95 43-6 BAR 0.00 100.00 0.00 0.00 0.00 2.2048 2.1857 0.4461 0.0660 0.3418 
13 Apr 95 47-1 BS 0.00 100.00 0.00 0.00 0.00 1.7788 1.8521 0.5440 -0.1920 0.5083 
13 Apr 95 47-2 LHT 0.00 100.00 0.00 0.00 0.00 1.7396 1.9657 0.6713 -0.4354 0.4793 
13A~5 47-3 MB 11.56 88.44 0.00 0.00 0.00 1.7013 1.9231 0.8403 -0.3579 0.5615 
13 Apr 95 47-4 TOE 44.58 55.42 0.00 0.00 0.00 1.4316 1.3270 1.1518 0.1166 0.6010 
13 Apr 95 47-5 OS 0.00 100.00 0.00 0.00 0.00 2.4862 2.4727 0.3766 0.1559 0.3292 
13 Apr 95 51-1 BS 0.00 100.00 0.00 0.00 0.00 1.6723 1.6998 0.4278 -0.0858 0.4456 
13 Apr 95 51-2 LHT 0.00 100.00 0.00 0.00 0.00 1.7936 1.9234 0.5430 -0.3549 0.4927 
13Apr95 51-3 MB 0.00 100.00 0.00 0.00 0.00 1.5829 1.8089 0.8775 -0.3186 0.6007 
13 Apr 95 51-4 TOE 65.48 34.52 0.00 0.00 0.00 1.6679 1.9793 1.4225 -0.1858 0.6883 
13 Apr 95 51-5 OS 0.00 98.73 0.00 1.27 1.27 2.1896 2.1439 0.5808 0.1391 0.4293 
13 Apr 95 54-1 BS 0.00 107.04 0.00 0.00 0.00 1.4208 1.5246 0.6569 -0.2813 0.6888 
13 Apr 95 54-2 LHT 0.00 106.22 0.00 0.00 0.00 1.8519 1.8845 0.4678 -0.1633 0.5026 
13 Apr 95 54-3 MB 7.49 98.62 0.00 0.00 0.00 1.7433 1.7954 0.4961 -0.1591 0.5174 
13 Apr 95 54-4 TOE 0.00 106.52 0.00 0.00 0.00 1.2920 1.3531 0.6753 -0.2219 0.7196 . 



\ ) 

Gloucester Point Sample Analysis RSA results - Sand portion 
Date Number Location %gravel %sand %silt lo/oCiay %mud Mean Med1an SOrting ;§Kewness I KUrtOSIS 

(phij (phij (phi) 
14 Dec 95 36-1 BS 0.00 97.88 2.12 0.00 2.12 1.7173 1.6753 0.4127 0.1433 0.4351 
14 Dec 95 36-2 LHT 0.00 98.36 1.64 0.00 1.64 
14 Dec 95 36-3 MB 1.82 96.78 1.40 0.00 1.40 1.3878 1.4102 0.6600 -0.0538 0.8058 
14 Dec 95 36-4 TOE 27.28 70.85 1.87 0.00 1.87 0.8078 0.7641 0.8401 0.1458 0.7967 
14 Dec 95 36-5 OS 0.00 99.56 0.44 0.00 0.44 2.4698 2.4554 0.5354 -0.0127 0.3619 
14 Dec 95 43-1 BS 2.98 95.98 1.04 0.00 1.04 1.3814 1.5992 0.7907 -0.3502 0.6564 
14 Dec 95 43-2 LHT 0.00 99.04 0.96 0.00 0.96 1.4090 1.3608 0.5465 0.1432 0.7557 
14 Dec 95 43-3 MB 0.00 99.26 0.74 0.00 0.74 0.8932 0.8741 0.6022 0.2110 1.1024 _____ ., 

·-- ---- - - ·-- - - ------ . ---- -- - --- - - ---·-- - -
14 Dec 95 43-4 TOE 53.89 45.11 1.00 f--0.00 1.00 0.5080 0.4669 0.6204 0.2443 1.2758 --------- ---- ---- - -- -----
14 Dec 95 43-5 OS 0.00 97.86 2.14 0.00 2.14 1.7073 1.3367 1.6524 0.5878 0.4737 
14 Dec 95 47-1 BS 2.19 97.48 0.16 0.18 0.33 1.8640 1.8964 0.4835 -0.1317 0.4993 
14 Dec 95 47-2 LHT 0.00 99.87 0.13 0.00 0.13 1.6663 1.6557 0.5716 -0.0435 0.6098 ------------- ---- ------·------
!_iD~c 95 47-3 MB 15.24 84.57 , _ _QJj_ 0.09 0.19 0.9823 0.8095 0.7786 0.3445 0.8994 --------- ---- --
14 Dec 95 47-4 TOE 46.08 53.19 0.72 0.00 0.72 2.0679 2.0644 0.7517 -0.0672 0.5405 
14 Dec 95 51-1 BS 5.41 94.57 0.02 0.00 0.02 1.8344 1.8537 0.4989 -0.0655 0.4681 
14 Dec 95 51-2 LHT 17.02 82.68 0.30 0.00 0.30 1.7547 1.7435 0.5985 -0.1176 0.6434 
14 Dec 95 51-3 MB 12.90 86.67 0.04 0.39 0.43 0.5436 0.5534 0.5363 0.1092 1.1237 
14 Dec 95 51-4 TOE 26.05 73.35 0.1 0 0.49 0.59 0.8744 0.5787 0.9779 0.5409 1.2963 
14 Dec 95 51 -5 OS 0.00 97.35 1.21 1.44 2.65 1.5580 1.6004 0.6701 -0.1602 0.6544 
14 Dec 95 54-1 BS 1.62 97.31 1.07 0.00 1.07 1.8955 1.8999 0.9931 0.0820 0.9395 
14 Dec 95 54-2 LHT 1.01 98.88 0.11 0.00 0.11 1.6912 1.6859 0.5449 0.0630 0.5716 
14 Dec 95 54-3 MB 6.57 93.34 0.09 0.00 0.09 1.3527 1.3659 0.9252 0.2000 0.9479 
14 Dec 95 54-4 TOE 14.71 85.27 0.02 0.00 0.02 1.7680 1.7274 0.6356 0.0768 0.5450 



) 

Gloucester Point Sample Analysis RSA results - Sand portion 
!Date I Number Locat1on [%gravel Yo sand %slit l%ctay o/omuct Mean IMedJan I SOrting I Skewness KurtosiS 

(phO (phO (PhO 
31 May96 36-1 EOV 0.00 1.86 98.11 0.01 98.12 2.1693 2.1652 0.3116 0.0386 0.2827 
31 May96 36-2 LHT 0.00 90.19 19.09 0.00 19.09 
31 May96 36-3 MB 0.00 100.34 0.00 0.30 0.30 1.7122 1.7260 0.5157 -0.1026 0.5587 
31 May 96 36-4 TOE 4.13 94.76 0.41 0.34 0.76 1.6779 1.7206 0.6558 -0.0892 0.5269 
31 May96 36-5 OS 0.00 93.29 1.48 2.61 4.10 
31 May96 43-1 EOV 0.00 98.21 0.66 0.56 1.22 
31 May96 43-2 LHT 1.21 96.21 0.89 0.84 1.74 
31 May96 43-3 MB 3.43 94.43 0.85 0.64 1.49 
31 May96 43-4 TOE 7.30 95.00 0.00 0.00 0.00 
31 May96 43-5 OS 0.00 99.09 0.00 0.56 0.56 
31 Ma~~ 47-1 EOV 0.00 98.35 0.80 0.42 1.23 - ------ --~ ·--
~1May96 47-2 LHT 0.00 101.21 0.63 0.00 0.63 ·---·- ---- ---·----· 
31 May 96 47-3 MB 0.00 99.61 0.00 0.71 0.71 
31 May 96 47-4 TOE 0.00 99.95 0.00 0.03 0.03 
31 May96 47-5 OS 0.00 99.69 0.00 0.55 0.55 
31 May96 51-1 EOV 1.54 93.19 0.00 5.27 5.27 
31 May 96 51-2 LHT 0.00 99.98 0.22 0.00 0.22 
31 May96 51-3 MB 3.19 96.67 0.00 0.49 0.49 
31 May 96 51-4 TOE 6.88 92.86 0.00 0.45 0.45 
31 May96 51-5 OS 0.00 68.76 31.61 0.00 31.61 
31 May96 54-1 BS 
31 May96 54-2 LHT 
31 May96 54-3 MB 
31 May96 54-4 TOE 
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