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LONG-TERM MANAGEMENT STRATEGY FOR DREDGED MATERIAL DISPOSAL 

FOR THE NAVAL WEAPONS STATION, YORKTOWN, YORKTOWN, 

VIRGINIA; NAVAL SUPPLY CENTER, CHEATHAM ANNEX, 

WILLIAMSBURG, VIRGINIA; AND NAVAL AMPHIBIOUS 

BASE, LITTLE CREEK, NORFOLK, VIRGINIA 

PHASE I: EVALUATION OF EXISTING MANAGEMENT OPTIONS AND DATA 

PART I: INTRODUCTION 

Background 

1. In past years, the preponderance of material dredged at the Naval 

Weapons Station, Yorktown (NWS Yorktown), Yorktown, VA, the Naval Supply Cen- 

ter, Cheatham Annex (CAX), Williamsburg, VA, and the Naval Amphibious Base, 

Little Creek (NAVPHIBASE LCREEK), Norfolk, VA, has been placed at the Craney 

Island Facility , operated by the US Army Engineer District, Norfolk. The 

location of these facilities is shown in Figure 1. 

2. Craney Island was authorized by Congress for disposal of material 

dredged from a specific geographic area known as "Hampton Roads." The naval 

facilities aforementioned are physically outside this geographic area; how- 

ever, historically, the placement of materials from these projects at Craney 

Island has been allowed on a case-by-case basis. As a condition of issuing a 

recent permit, the Norfolk District required the development of a long-term 

management solution. 

3. The Atlantic Division, Naval Facilities Engineering Command 

(LANTNAVFACENGCOM), the Norfolk District , and the US Army Engineer Waterways 

Experiment Station (WES) discussed the need for developing a long-range 

dredged material management strategy for NWS Yorktown, CAX, and NAVPHIBASE 

LCREEK. The Navy concluded from these discussions that Norfolk District and 

WES should develop the engineering , economic, and environmental data related 

to formulating and analyzing alternatives for establishing a Long-Term Manage- 

ment Strategy (LTMS) for these naval facilities. These data would be incor- 

porated into appropriate environmental and other documentation needed to 

establish and implement a viable LTMS for the facilities. The LTMS would be 
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defined to accommodate a period of up to 50 years for defining project 

purposes and management options. 

Purpose and Scope 

4. The purpose of this report is to document an evaluation of existing 

ruanagement options and data for disposal of dredged material for NWS Yorktown, 

CAX, and NAVPHIBASE LCREEK. This evaluation includes a review of dredging 

volumes and frequencies, dredging and disposal equipment and techniques, envi- 

ronmental resources, and management options presently available. This evalu- 

ation is Phase I of a more comprehensive approach in developing a workable 

LTMS. 



PART II: LONG-TERM MANAGEMENT STRATEGY APPROACH 

Definition of LTMS 

5. Locating suitable sites for the long-term management of dredged 

material is a major problem for navigation projects (US Congress, Office of 

Technology Assessment 1987). Many dredging projects , and in some cases, the 

project beneficiaries , routinely rely on cycle-to-cycle location of disposal 

sites. This approach often results in significant project delays, increased 

costs, and sometimes, recurring needs to invoke emergency dredging procedures 

for nationally sensitive navigation projects. 

6. In 1978, the US Army Corps of Engineers (USACE) Dredged Material 

Research Program concluded that long-term dredged material management plans 

would offer greater potential for providing required environmental protection 

at reduced project costs, and would meet with greater public acceptance once 

they had been adopted and implemented (Saucier et al. 1978). More recently, a 

number of prominent scientific and engineering groups have strongly recom- 

mended that the USACE develop the concept of a LTMS for navigation projects 

(Klesch 1987). The approach being used in development of the LTMS for NWS 

Yorktown, CAK, and NAVPHIBASE LCREEK is based on the USACE nationwide approach 

to LTMS development (Francingues and Mathis 1989) and is described in the 

following paragraphs. 

7. The purpose of a LTMS is to provide a consistent, logical procedure 

by which alternatives can be identified , evaluated, screened, and recommended 

so that the dredged material placement operations are conducted in a timely 

and cost-effective manner. A workable LTMS for NWS Yorktown, CAK, and 

NAVPHIBASE LCREEK should meet the following criteria: 

a* A SO-year time frame should be the established target or goal, 
while recognizing that project-specific circumstances may, in 
certain projects, dictate a shorter time frame. 

b* Development of the LTMS must include all foreseeable new work 
and maintenance activities. 

c. Unless specifically prohibited by statute, LTMS.development must 
incorporate full and equal consideration of all dredging and 
dredged material management alternatives. No one management 
option can be considered as optimal for dredged material, nor 
can it be ruled out in the initial plan formulation process 
other than for sound economic, environmental, and engineering 4 
reasons. 
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a* The LTMS development must be timely, technically feasible, cost 
effective, and environmentally acceptable, as dictated by 
established standards, criteria, and regulations. 

Conceptual Process for LTMS Development 

8. The conceptual process for LTMS development is an orderly, sequen- 

tial process that (a) identifies project needs and performs a preliminary 

assessment of these dredging needs versus the existing/available site capa- 

city; (b) formulates alternatives, where necessary, to offset project short- 

falls; (c) applies detailed screening procedures based on engineering, 

economic, and environmental considerations to arrive at a preferred alterna- 

tive; (d) d evelops procedural, administrative, and management plans for LTMS 

implementation; and (e) provides for periodic review and updating of the LTMS 

plan to maintain viable long-term project operations. 

9. The conceptual process of developing and implementing a LTMS for 

NWS Yorktown, CAX, and NAVPHIBASE LCREEK is presented in the five phases shown 

in Figure 2. Each phase consists of a series of steps or essential activities 

that lead to a certain level of decision making before progressing to the next 

phase. A description of each phase follows. 

Phase I - evaluation of exist- 
ing management options and data 

10. The Phase I evaluation of existing data and options involves the 

tasks listed below. 

L* Gather and review existing data on dredging equipment, capa- 
bilities, and requirements (volumes, shoaling rate, sediment 
physical characteristics, etc.). Data should also include 
information on water and sediment quality. 

b* Identify all, as appropriate, historically used open-water 
(in-water) and confined disposal facilities (CDFs) and their 
preliminary capacities, and identify potential new sites within 
limits of LTMS boundaries and their general capacities. 

c. Compare future dredging/disposal needs with potential existing 
disposal site capacity(s) and establish shortfall(s). 

d* Gather and review available data/information on physical and 
contaminant characteristics at dredging and potential disposal 
sites and identify data gaps. Relate these data to anticipated 
dredging and disposal equipment to identify potential environ- 
mental effects of a dredging operation. 

8 
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Figure 2. Phases of the Long-Term Management 
Strategy process 

bl 

e. 

f. 

iii* 
h. 

i. 

i* 

Gather and review data/information on existing environmental 
resources at dredging and potential disposal sites. Determine 
temporal and seasonal relation of resource to study area. 

Identify special technical or environmental problems to be con- 
sidered during the dredging or disposal operations. Review 
existing reports and data on endangered species, benthic inver- 
tebrates, and resource agency concerns and positions. 

Identify potential beneficial uses for dredged material. 

Refine study objectives and boundaries (spatial and temporal) 
for the LTMS. 

Define management options. 

Prepare summary report identifying specific recommendations for 
Phase II studies to fill data gaps. 
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11. Phase I for this LTMS has been completed and is documented in this 

report. 

Phase II - Formula- 
tion of alternatives 

12. Activities associated with the formulation of appropriate LTMS 

alternatives are conducted in Phase II. Details regarding the type and scope 

of specific engineering and environmental studies should be developed based 

upon the results of Phase I. The following tasks are envisioned as necessary 

to complete Phase II , although they may require some modifications. (Addi- 

tional recommendations for Phase II of this LTMS are presented in Part VII.) 

a. Develop environmental, engineering, and economic criteria for 
dredging and disposal based on results of Phase I data review. 

b- Coordinate with appropriate resource agencies and local inter- 
est groups to identify their concerns related to proposed 
dredging and disposal operations. As appropriate, incorporate 
their substantiated concerns into the environmental criteria. 

c. Provide central point of coordination/discussion with resource 
agencies to establish means of resolution of environmental and 
technical issues raised prior to and during LTMS process. 

a* Identify alternative dredging techniques and disposal options 
that meet the LTMS study objectives. Those options should be 
prioritized according to projected disposal requirements (both 
volumetrically and temporally). 

e. Determine the need for further investigations such as sediment 
and water quality, hydraulic and sediment transport, and other 
areas of interest relative to selection of dredging methods, 
transportation systems, and disposal options. Prioritize the 
needs based on value to project and costs. 

I* Perform environmental and engineering studies necessary to 
evaluate each dredging and disposal option. 

Phase III - Analysis of alter- 
natives and selection of a LTMS 

13. Alternatives are analyzed and a LTMS is selected in Phase III. 

Specific tasks to be conducted during Phase III should include, but may not be 

limited to, the following: 

s* Develop alternatives by combining appropriate dredging and dis- 
posal options. 

b* Eliminate inappropriate alternatives by comparing them to cri- 
teria developed in Phase II. (Determine potential environmen- 
tal impacts and impacts to' cultural/historic resources and 
recreation use. Conduct engineering and economic analyses of 
alternatives.) d 

10 



c. After initial screening alternatives, hold coordination meet- 
ings with appropriate public and private interest groups to 
solicit input for decision making. 

a- Retain best alternatives and gain concurrence from interested 
and impacted groups. 

e. Perform detailed analysis and screening of viable alternatives 
and prepare a LTMS report. 

14. Actions necessary to acquire necessary permits and other regulatory 

approvals that would be needed to implement the LTMS should also be conducted 

concurrently with preparation of the LTMS documentation. This would make the 

LTMS a complete package ready for implementation. 

Phase IV - LTMS implementation 

15. The purpose of Phase IV is to develop the LTMS operations plan for 

implementing the appropriate portion(s) of the selected LTMS. Considerations 

in developing this implementation plan should include administrative, proce- 

dural, management, and monitoring requirements. Operational considerations 

for implementation would include the following: 

a. Environmental documentation for life of the plan. 

b* Long-term permits. 

c. Regional permits/authorizations. 

a* Formalized regional mitigation strategies. 

e. Special Area Management Plans (e.g., regional plans with estab- 
lished zones favoring development versus resource protection). 

r- Implementation of site management requirements. 

Phase V - Periodic review and update 

16. The final phase in the LTMS process is a periodic reevaluation of 

the LTMS plan, based on changing regulatory, economic, and environmental con- 

ditions and technological advances. This process ensures that decision makers 

will maintain a viable implementation strategy that reflects changing times 

and project conditions, thereby avoiding the pitfalls of "crisis management." 

In the final analysis, the loop is closed, allowing the dredging manager to 

anticipate and accommodate changes in dredged material management needs to 

document the validity of the technical , economic, and environmental long-term 

management decisions. 

17. As part of any innovative approach to developing a long-term solu- 

tion, there is a potential for developing many "lessons learned," which could 

result in significant overall benefits. Potential benefits may include 

11 



a. 

b* 
C. 

a* 

e. 

f. Enhanced potential for long-term dredging and disposal manage- 
ment agreements. 

18. As part of this phase of study, therefore, a record should be kept 

Reduced dredging costs over the time frame of the LTMS. 

Reduced time needed for periodic project maintenance. 

Increased efficiency in regulatory coordination and permitting. 

Improved implementation of environmental quality and potential 
beneficial use project features. 

Improved long-range implementation plans for use by the Navy in 
the scheduling and contracting of dredging. 

to document those initiatives and procedures that were particularly productive 

and those that were not. In addition, all the steps of the study should be 

examined to determine how to streamline procedures to reduce time and cost. 

After completing the LTMS, information relating to lessons learned should be 

synthesized and a separate report prepared containing a critique of the study 

procedures.and recommendations for more efficient procedures for future LTMS 

developmental efforts by the Navy. The report should emphasize useful meth- 

odologies as well as potential pitfalls that result in nonproductive time and 

cost expenditures. 



PART III: PROJECT DESCRIPTIONS 

19. This part of the report describes the characteristics of NWS York- 

town, CAK, and NAVPHIBASE LCREEK as they pertain to dredging and dredged mate- 

rial disposal. 

Naval Weapons Station, Yorktown 

20. The purpose of the NWS Yorktown is to receive, store, and provide 

Naval and Marine Operating Forces with conventional ammunition, missiles, 

underwater weapons , and special weapons. 

21. The NWS Yorktown is located in southeastern Virginia in York and 

James City Counties (see Figure 1). The NWS Yorktown is about 1.5 miles* 

upstream of Yorktown, VA, on the west bank of the York River. The,US Depart- 

ment of the Interior, National Park Service, and the US Navy occupy property 

to the north, and south of NWS Yorktown. The Colonial National History Park 

and CAK are to the north, and the Yorktown Battlefield and Cemetery are to the 

south. The NWS Yorktown's property contains several roadways and buildings, 

as well as wooded areas, ponds, and creeks. Limited portions of NWS York- 

town's property are used for training and recreation. 

22. The Colonial National Historical Parkway runs parallel to the York 

River shoreline and over the entrance to the main loading facility at Pier : 
R-3. Other nearby roadways are Interstate 64 and Virginia State Route 143 to 

the south and Virginia State Route 238 to the east. A layout of NWS Yorktown 

is shown in Figure 3. 

23. Dredging at NWS Yorktown is required to maintain navigable depths 

adjacent to Pier R-3, located in northeast corner of the station. Pier R-3 

extends approximately 2,000 ft into the York River with the outboard side of 

the pier approximately 2,200 ft long. In 1979 and 1980 the outboard side of 

the pier was dredged to a depth of 42 ft below mean low water (mlw), plus a 

2-ft overdepth. In 1987 the inboard side of the pier, or the Barge Basin, was 

dredged to a depth of 18 ft below mlw, plus a.2-ft overdepth. A history of 

dredging at NWS Yorktown is given in Table 1. Access to the Barge Basin is 

* A table of factors for converting non-S1 units of measurement to SI 
(metric) units is presented on page 3. 
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provided through a lift bridge on the northeast side of the pier. The areas 

commonly dredged at NWS Yorktown are shown in Figure 3. 

24. Pier R-l, a recreation pier, is located on the southeast side of 

Pier R-3. Pier R-l extends approximately 1,200 ft into the river at about a 

60-deg angle from the shoreline. In addition, the shoreline adjacent to Piers 

R-l and R-3 is protected by a riprap revetment. 

Naval Supply Center, Cheatham Annex 

25. The purpose of CAX is to maintain and operate a material handling 

stock point for receiving, storing, packing, and shipping of material under 

the cognizance of the Naval Supply Center, Norfolk, VA. 

26. The CAK is located in southeastern Virginia in York County (see 

Figure 1). The CAK is about 4.5 miles upstream of Yorktown, VA, on the west 

bank of the York River. The Colonial National Historical Parkway runs through 

the southwestern part of CAX. 

27. The US Department of the Interior, National Park Service, and the 

US Navy occupy property to the north and south of CAX. Camp Peary is to the 

north, and the Colonial National Historical Park and NWS Yorktown are to the 

south. 

28. The CAX property contains several roadways and buildings, as well 

as wooded areas, ponds, and creeks. Portions of CAX property are used for 

training and recreation. Cheatham and Penniman Lakes, Jones and Hipps Ponds, 

and Queen and King Creeks are all located at CAK. A layout of CAX is shown in 

Figure 4. 

29. Dredging at CAX is required to maintain navigable depths adjacent 

to the supply pier. The pier is located just west of Penniman Spit in the 

northeast corner of CAK. The supply pier extends approximately 2,500 ft into 

the York River with the north side of the pier approximately 1,200 ft long. 

In 1981 the south (Area B) and east (Area C) sides of the pier were dredged to 

a depth of 20 ft below mlw, plus a 2-ft overdepth. In 1988 the north side 

(Area A) of the pier was dredged to a depth of 35 ft below mlw, plus a 2-ft 

overdepth. A history of dredging at CAX is given in Table 2. The areas 

normally,dredged at CAK are shown in Figure 4. 

30. Approximately 1,500 ft downstream of the supply pier is a fuel pier 

that is no longer in use. The fuel pier runs parallel to the supply pier and 
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extends approximately 2,500 ft into the York River. Dredging was last per- 

formed at the fuel pier in 1966. In addition, the shoreline adjacent to the 

supply and fuel piers experiences some erosion; however, rubble and old anti- 

submarine netting provide some protection. 

Naval Amphibious Base, Little Creek 

31. The Naval Amphibious Base at Little Creek is the primary amphibious 

training support base of the US Atlantic Fleet. The NAVPHIBASE LCREEK is 

located in southeastern Virginia (Figure 1). The base is located on the 

southern shore of the Chesapeake Bay , south of Thimble Shoal Channel. The 

NAVPHIBASE LCREEK is situated around Little Creek Inlet, with piers, docking 

facilities, and cargo-loading facilities in the inlet. 

32. The NAVPHIBASE LCREEK is within the city limits of Virginia Beach 

and Norfolk, VA, and is surrounded by commercial and residential properties. 

The NAVPHIBASE LCREEK is located northeast of US Highway 60, and the 

Chesapeake Bay Bridge Tunnel/US Highway 13 is about 3 miles east of the base. 

The NAVPHIBASE LCREEK covers over 12,393 acres, 300 of which are covered by 

water. The NAVPHIBASE LCREEK property contains Chubb and Varian Lakes, Lake 

Bradford, and Lakes 1, 2, 3, and 4. Lakes Whitehurst, Smith, and Lawson are 

located south of the base. Portions of NAVPHIBASE LCREEK property are used 

for training and recreation and contain several roadways and buildings. 

33. The NAVPHIBASE LCREEK property also contains Anzio, Sicily, 

Normandy, and Salerno Beaches along the Chesapeake Bay shoreline. These 

beaches extended from Little Creek Channel's east jetty to north of Chubb 

Lake. Most of the beaches are used for training; however, Sicily and Salerno 

Beaches are used for recreation during the summer months. The layout of 

NAVPHIBASE LCREEK is shown in Figure 5, 

34. Little Creek Inlet provides a sheltered harbor for military, com- 

mercial, and private‘vessels. It is used primarily by NAVPHIBASE LCREEK; 

however, a rail ferry, the US Coast Guard, private marinas, and several indus- 

trial companies make use of the inlet. Little Creek Inlet consists of Little 

Creek Channel flotiing to the north and Fisherman's, Desert, and Little Creek . 
Coves as tributaries. Little Creek Channel contains a main channel that is 

maintained by the Norfolk District. Fisherman's Cove, also known as the west- 

ern branch of Little Creek and Pretty Lake, forms the western tributary, and 

19 
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Desert and Little Creek Coves form the eastern tributaries. Barrier beaches 

are located to the east and west of the Little Creek Channel entrance. Crab 

Point is located on the northern corner of the intersection of Fisherman's 

Cove and Little Creek Channel. 

35. The entrance to Little Creek Inlet is protected by two stone jet- 

ties about 350 yd apart. Timber bulkheads run from the base of the jetties to 

600 ft along the east shore and 1,200 ft along the west shore of Little Creek 

Channel. Other bulkheaded areas in Little Creek Inlet are Desert Cove, north 

Little Creek Cove, Little Creek Channel (south and southwest parts), and 

southeast Fisherman's Cove. A riprap revetment is presently being constructed 

along part of the northwest bank of Little Creek Channel and Crab Point. 

36. The NAVPHIBASE LCREEK occupies Desert and Little Creek Coves, the 

south bank of Fisherman's Cove (about halfway to the US Highway 60 bridge), 

and the majority of Little Creek Channel's banks. The northwestern bank and 

part of the extreme southern bank of Little Creek Channel are not occupied by 

the Navy. 

37. Desert Cove contains Piers 36-55. Little Creek Cove contains an 

ammunition-handling quaywall, Piers 56-61, and a flotilla pier. Southwest 

Little Creek Channel contains Piers l-8, Piers 11-19, and a floating dry dock 

(AFDL). Southeast Fisherman's Cove contains Piers 20-34. 

38. Dredging in Little Creek Inlet is required to maintain navigable 

depths in the inlet. Norfolk District maintains the main Little Creek Channel 

from the Chesapeake Bay to 1 mile into Little Creek Inlet. In 1984, the main 

Little Creek Channel was dredged to a depth of 22 ft below mlw, plus a 1-ft 

overdepth, and a channel width of 500 to 550 ft, plus a turning basin. A his- 

tory of dredging at NAVPHIBASE LCREEK is given in Table 3. 

39. The NAVPHIBASE LCREEK and private interests maintain the remainder 

of the Little Creek Inlet. Desert Cove was dredged to a depth of 10 ft below 

mlw in 1953. The flotilla pier was dredged to a depth ranging from 5 to 20 ft 

below mlw in 1961. In 1965, Piers l-8 were dredged to a depth of 18 ft below 

mlw, plus a 2-ft overdepth, and Pier 9 was dredged to a depth of 10 ft below 

mlw, plus a 2-ft overdepth. In 1975, Piers 56-59 and 14-19 were dredged to a 

depth of 20 ft below mlw, and AFDL was dredged to a depth of 30 ft below mlw. 

In 1976, Piers 11-14 were dredged to a depth of 25 ft below mlw, and Pier 59 

and the quaywall were dredged to a depth of 20 ft below mlw. In 1981, 

Piers 20-35 and their approaches were dredged to a depth of 10 ft below mlw, 
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plus a 1-ft overdepth. In 1982, the Chubb Lake Training Area was dredged to a 

depth of 6 ft below mlw in the channel and 4 ft below mlw at the boathouse. 

In 1984, Little Creek Cove, west of Pier 56, was dredged to a depth of 22 ft 

below mlw, plus a 1-ft overdepth. 
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PART IV: DREDGING REQUIREMENTS AND MATERIAL CHARACTERISTICS 

40. This part of the report describes dredging equipment and techniques 

that have been used at NWS Yorktown, CAX, and NAVPHIBASE LCREEK. Dredged 

volumes and physical and chemical characteristics of the materials dredged are 

also described. Future dredging requirements for the facilities are estimated 

from past dredging histories. 

Previous Dredging and Disposal Operations 

41. Information on previous dredging and disposal operations was 

obtained from available LANTNAVFACENGCOM and Norfolk District dredging 

records. These records included environmental impact statements, before-and- 

after dredging surveys,.public notices, correspondence between interested par- 

ties, and a summary of dredging contracts administered by the Navy. With few 

exceptions, records were not available for work conducted prior to the 1960s. 

Naval Weapons Station, Yorktown 

42. Dredging has been performed on both the inboard (barge basin) and 

outboard sides of Pier R-3 at various times. Records show that previous 

dredging at the NWS Yorktown consisted of maintenance and new work dredging 

the barge basin of Pier R-3 and on the outboard side of Pier R-3 (see Fig- 

ure 3). Table 1 summarizes the dredging history of NWS Yorktown. 

43. Pier R-3 (barge basin). New work dredging was completed in the 

barge basin in 1965. The need for dredging at this location was created by 

the construction of the Pier R-3 extension. The contract required the removal 

of 169,535 cu yd of material by hydraulic pipeline dredge. The dredged mate- 

rial was disposed at the Old Disposal Site (see Figure 3). This contract 

created a barge basin with a depth of 18 ft below mlw, plus a 1-ft overdepth. 

(See Table 1 for information sources.) 

44. Maintenance dredging of the barge basin was completed in 1987. The 

contract required the removal of 168,387 cu yd of material by clamshell 

dredge. The dredged material was disposed at the Craney Island Facility (see 

Figure 1). This contract maintained the barge basin at a depth of 18 ft 

below mlw, plus a 2-ft overdepth. 

45. Pier R-3 (outboard side). New work dredging on the outboard side 

of Pier R-3 was completed in 1966. The need for dredging at this location was 
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created by the construction of the Pier R-3 extension. The contract required 

the removal of 74,860 cu yd of material with disposal of the dredged material 

at the York River open-water site (Figure 1). This contract deepened the out- 

board side of the Pier R-3 to a depth of 36 ft below mlw. 

46. Additional new work on the outboard side of Pier R-3 was conducted 

in 1979 and 1980. The first portion of the contract was completed in 1979 and 

required the removal of 545,500 cu yd of material by hopper dredge. The 

second portion of the contract was completed in 1980 and required the removal 

of 155,040 cu yd of material by clamshell dredge. The material dredged for 

this contract was disposed at the Craney Island Facility (Figure 1). This 

contract deepened the outboard side of Pier R-3 to a depth of 42 ft below mlw, 

plus a 2-ft overdepth. 

Naval Supply Center, Cheatham Annex 

47. Records show that previous dredging at CAX consisted of maintenance 

dredging at the supply and fuel piers (see Figure 4); Dredging was performed 

on the north, south, and east sides of the supply pier at various times. 

Since the fuel pier is currently inactive , only one dredging'contract was com- 

pleted there. There were no available records of new work dredging at the 

supply or fuel piers. (See Table 2 for a history of dredging at the CAX.) 

48. Supply and fuel piers. Maintenance dredging completed in 1966 

required the removal of 99,995 cu yd of material from the supply pier and 

26,325 cu yd of material from the fuel pier by clamshell dredge. The dredged 

material was disposed at the York River open-water site (Figure 1). The 

records did not show the exact location of the dredging, but indicated that 

the depths varied from 20 to 35 ft below mlw. 

49. Supply pier. Maintenance dredging was conducted at the supply pier 

in 1981. The contract required the removal of 33,178 cu yd of material by 

clamshell dredge. The dredged material was disposed at the Craney Island 

Facility (Figure 1). This contract maintained the depth of the south (Area B) 

and east (Area C) sides of the supply pier at 20 ft below mlw, plus a 2-ft 

overdepth, and at 35 ft below mlw, plus a 2-ft overdepth, on the north side 

(Area A) of the supply pier. 

50. Maintenance.dredging was again conducted in 1988. The contract 

required the removal of 24,766 cu yd of material by a clamshell dredge. The 

dredged material was disposed at the Craney Island Facility (Figure 1). This 
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contract maintained the depth on the north side (Area A) of the supply pier at 

35 ft below mlw, plus a 2-ft overdepth. 

Naval Amphibious Base, Little Creek 

51. Previous dredging at NAVPHIBASE LCREEK consisted of both mainte- 

nance and new work dredging. Records show that dredging was performed at the 

main Little Creek Channel, Little Creek and Fisherman's Coves, southwest 

Little Creek Channel, and Chubb Lake. However;-the-majority of dredging 

activity has been in Little Creek Cove and Little Creek Channel.' (See Table 3 

for a history of dredging at NAVPHIBASE LCREEK.) Information about dredging 

at NAVPHIBASE LCREEK before 1974 came primarily from postdredging survey 

plans; therefore , the available information on these contracts is limited. 

52. Little Creek Cove. In 1943, the flotilla pier was dredged to a 

depth ranging from 5 to 17 ft below mlw. In 1961, dredging at the flotilla 

pier required the removal of 112,600 cu yd of material with disposal at a CDF 

on NAVPHIBASE LCREEK. The contract brought the depth adjacent to the flotilla 

pier to a depth ranging from 5 to 20 ft below mlw. Also in 1961, an undeter- 

mined quantity was dredged at the quaywall and Piers 56-59. 

53. In 1965, dredging at the quaywall and Piers 56-59 brought the depth 

at these locations to 20 ft below mlw. Dredging was conducted in 1975 in Lit- 

tle Creek Cove and southwest Little Creek Channel. Work in Little Creek Cove 

consisted of dredging Piers 56-59 to depths ranging from 20 to 30 ft below 

mlw. The contract required the removal of 101,945 cu yd of material from both 

locations by clamshell dredge. The dredged material from both locations was 

disposed at the Craney Island Facility (Figure 1). 

54. In 1976, dredging was conducted in Little Creek Cove, southwest 

Little Creek Channel, and Fisherman's Cove. Work in Little Creek Cove con- 

sisted of dredging Pier 59 and the quaywall to depths ranging from 10 to 25 ft 

below mlw. The contract required the removal of 81,245 cu yd of material from 

the three locations by clamshell dredge. The dredged material from all three 

locations was disposed at the Craney Island Facility. 

55. Southwest Little Creek Channel. Dredging conducted in 1965 at 

-Piers 11-19 required the removal of 277,696 cu yd of material to create pier 

depths ranging from 20 to 25 ft below mlw. Also in 1965, dredging at 

Piers 1-9 required the removal of 126,416 cu yd of material with disposal at 

the Thimble Shoal open-water site (see Figure 1). This contract created pier 

depths ranging from 10 to 18 ft below mlw. 
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56. Dredging was conducted in 1975 in Little Creek Cove and southwest 

Little Creek Channel. Work in southwest Little Creek Channel consisted of 

dredging Piers 14-19 to depths ranging from 20 to 30 ft below mlw. The con- 

tract required the removal of 101,945 cu yd of material from both locations by 

clamshell dredge. The dredged material from both locations was disposed at 

the Craney Island Facility. 

57. Dredging conducted in 1976 included Little Creek Cove, southwest 

Little Creek Channel, and Fisherman's Cove. Work in southwest Little Creek 

Channel consisted of dredging Piers 11-14 to depths ranging from 10 to 25 ft 

below mlw. The contract required the removal of 81,245 cu yd of material from 

the three locations by clamshell dredge. The dredged material from all three 

locations was disposed at the Craney Island Facility. 

58. Fisherman's Cove. Dredging conducted in 1976 included Little Creek 

Cove, southwest Little Creek Channel, and Fisherman's Cove. Work in Fisher- 

man's Cove consisted of dredging Piers 20-34 to depths ranging from 10 to 

25 ft below mlw. The contract required the removal of 81,245 cu yd of mate- 

rial from the three locations by clamshell dredge. The dredged material from 

all three locations was disposed at the Craney Island Facility. 

59. In 1981 dredging was conducted at Piers 20-34, and additional mate- 

rial was removed to widen their approaches. The contract required the removal 

of 12,753 cu yd of material by hydraulic pipeline dredge. The dredged mate- 

rial was disposed at the Desert/Little Creek CDF site (see Figure 5). This 

contract brought the depths of the piers and their approaches to 10 ft below 

mlw. 

60. 

Chubb Lake 

Chubb Lake training area. In 1982, dredging was conducted in the 

training area. The contract required the removal of 3,826 cu yd of 

material by hydraulic pipeline dredge. The dredged material was disposed at 

the Rifle Range CDF site (see Figure 5). The depth in the Chubb Lake training 

area ranged from 4 to 6 ft below mlw, plus a l-ft overdepth, at the completion 

of this contract. 

61. Main Little Creek Channel. Records show that the main Little Creek 

Channel was dred~ged to a depth of 20 ft below mlw in 1943. New work dredging 

completed in 1975 called for the removal of a portion of Crab Point and the 

widening of the main Little Creek Channel. The contract required the removal 

of 803,970 cu yd of material by a hydraulic pipeline dredge. The material was 

used to replenish the NAVPHIBASE LCREEK beach from the Little Creek Channel 
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east jetty to several thousand feet east. This contract made the depth in the 

main Little Creek Channel (from the jetties to the old Crab Point) 20 ft below 

mlw, plus a 2-ft overdepth, and 550 to 600 ft wide. 

62. New work dredging completed in 1984 called for the deepening of the 

main Little Creek Channel. The contract required the removal of 645,882 cu yd 

of material. A hydraulic pipeline dredge removed 260,607 cu yd of material, 

and a clamshell dredge removal 385,275 cu yd of material. Of the 645,882 cu 

yd of dredged material, 260,607 cu yd from part of the channel fairway was 

used to replenish a 600-ft section of beach west of the west jetty and a 

4,120-ft section of beach northwest of Chubb Lake. The remaining 385,275 cu 

yd of dredged material was disposed at the Craney Island Facility. This con- 

tract made the depth in the main Little Creek Channel 22 ft below mlw, plus a 

1-ft overdepth, and 500 to 550 ft wide, plus a turning basin. 

Material Characteristics 

63. This section describes the characteristics of the dredged material 

at NWS Yorktown, CAK, and NAVPHIBASE LCKEEK. Information on the material 

characteristics was obtained from available LANTNAVFACENCCOM and Norfolk Dis- 

trict dredging records and included physical characteristics, sediment chemi- 

cal inventories, and standard elutriate test results. The available records 

did not indicate that reference sediment chemical concentrations were compared 

with the chemical concentrations of sediments from the project dredging areas. 

Similarly, the records did not indicate any comparison of etandard elutriate 

results with standards or criteria. 

64. The physical and chemical properties reported here are an average 

of all the locations sampled at a given time. In some cases, sediment chemi- 

cal concentrations were above the detection limit at some locations and below 

the detection limit at others. In this case, samples found to be below detec- 

tion were considered equal to the detection limit when computing the average 

values. 

Naval Weapons Station, Yorktown 

65. Sampling and testing. In December 1975, sediment borings were 

taken at four locations on the outboard side of Pier R-3 (NWS Yorktown 1977). 

The borings were taken using a gravity corer with a plastic liner. The 

average length of the borings was 1.25 ft. The sediment from the four borings 
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was analyzed for physical and chemical characteristics. In addition, elutri- 

ate tests were conducted on the samples. 

66. In October 1984, sediment borings were taken at five locations on 

the inboard side (barge basin) of Pier R-3 (JTC Environmental Consultants, 

Inc. 1984; McCallum Testing Laboratories, Inc. 1984). The average depth of 

the borings was 6.8 ft. The sediment from the borings was analyzed for physi- 

cal and chemical characteristics. No elutriate tests or biological tests were 

conducted. 

67. Sediment physical characteristics. Physical characteristics of 

sediment samples taken from NWS Yorktown are shown in Table 4. Grain size 

analysis, according to the phi class , was performed on the 1975 sediment sam- 

ples. The sediment was composed of approximately 11 percent sand and 89 per- 

cent silt and clay. The mean particle size of the sediment was 8.48 phi or 

0.0028 mm (one phi equals the negative log, to the base 2, of the particle 

diameter, in millimetres). 

68. Grain size distribution, Atterberg limits , and Unified Soil Classi- 

fication System (USCS) classification were determined for the 1984 sediment 

samples. An average of 97 percent of the sediment passed the No. 200 sieve. 

The average liquid limit of the sediment was 117 percent, and the average 

plasticity index was 88 percent. These analyses resulted in a USCS classifi- 

cation of highly plastic clay (CH) for the sediment from all five borings. 

69. Sediment chemical inventory. The results of the sediment chemical 

inventory of samples taken from the NWS Yorktown are shown in Table 4. The 

sediment samples from the 1975 borings were analyzed for percent moisture, 

percent volatiles, oil and grease , total Kjeldahl nitrogen, total phosphorus, 

mercury, lead, zinc, and cadmium. Cadmium was below the detection limit. 

Sediment from one of the boring locations was analyzed for kepone content, but 

none was detected. Sediment from seven samples was analyzed for trinitrotolu- 

ene (TNT) and cyclonite (RUX), but none was detected. 

70: The sediment samples from the 1984 borings were analyzed for total 

and volatile solids, oil and grease, total Kjeldahl nitrogen, lead, cadmium, 

copper, chromium, zinc, nickel, toxaphene, methoxychlor, endrine, lindane, and 

polychlorinated biphenyls (PCBs). Oil and grease, toxaphene, methoxychlor, 

endrine, lindane, and PCBe were below the detection limit, 

71. Elutriate testing. The results for the elutriates are shown in 

Table 5. Standard elutriate tests were performed on sediment from the 1975 
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Table 4 

Naval tieapons Station, Yorktown, Average Sediment Characteristics 

Parameter 
Sample Value 

December 1975* October 1984** 

Percent sand 10.62 -- t 

Percent silt and clay 89.38 -- 

Percent clay 

Liquid limit 

Plasticity index 

-- -- 

mm 117 

-- 88 

Class (USCS) 

Percent moisture 

Total Kjeldahl 

mm CH 

64.53 -- 

2,698.4 340 
nitrogen, mg/kg 

Total phosphorus, mg/kg 

oil and grease, mg/kg 

Cadmium, mg/kg 

Chromium, mg/kg 

Copper, mg/kg 

Lead, mg/kg 

Mercury, mg/kg 

Nickel, mg/kg 

Zinc, mg/kg 

Kepone, mg/kg 

TNT, ,mg/kg 

RDX, n&kg 

Toxaphene, mg/kg 

Methoxyclor, mg/kg 

Endrine, mg/kq 

Lindane, mg/kg 

PCB, mg/kg 

0.0357 -- 

33.3 <5 

x0.5 1.0 

mm 20.4 

-- 7.2 

20.0 8.2 

11.9 0.11 

-- 8.1 

110.0 86.7 

<O.OOl -- 

<O.Ol mm 

co.01 -- 

-- qo.04 

-- co.02 

-- co.004 

-- <0.002 

-- co.04 

* Average of four cores taken on outboard side of Pier R-3. 
** Average of five cores taken on the inboard side (barge basin) of Pier R-3. 

t Not analyzed. 
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Table 5 

Naval Weapons Station, Yorktown, Elutriate Concentrations 

Parameter 

Nitrates, mg/a 

Total Kjeldahl 
nitrogen, mg/fi 

Total phosphorus, mg/g 

Total suspended 
solids, mg/g 

Oil and grease, mg/& 

Cadmium, mg/k 

Lead, q/t 

Mercury, mg/R 

Zinc, mg/R 

1975 Elutriate Acute Water Quality 
Samples* for Marine Life** 

-- f -- 

-- -- 

-- . -- 

-- we 

2.2 -- 

<O.Ol 0.043 

0.04 0.1400 

0.006 0.0021 

0.05 0.095 

* Average of elutriates using 1975 core samples (see Table 4). 
** US Environmental Protection Agency (1986). 
t Not analyzed. 

borings. Water samples were taken from near-bottom at the same locations as 

the borings in order to perform the elutriate tests. Depth profiles of tem- 

perature, salinity, and dissolved oxygen were also determined at the dredging 

site. 

72. The elutriates were analyzed for mercury, lead, zinc, cadmium, and 

oil and grease. Elutriate contaminant concentrations were below Federal water 

quality criteria for all constituents except mercury. This will require con- 

sideration of, mixing. 

Naval Supply Center, Cheatham Annex 

73. Sampling and testing. Seven sediment borings were taken in October 

1985 in the vicinity of the supply pier (James R.'Reed and Associates, Inc. 

1985). The borings were taken using a 2-in. inside diameter, (ID) ballcheck 

corer equipped with a lexan nose cone and plastic sample tubes. The length of 

the samples varied in depth from 12 to 24 in. Two borings were made on the 

north side (Area A) of the supply pier , two on the south side (Area B), and 

one on the east side (Area C). Two borings were also made between the supply 



and fuel piers, adjacent to the shoreline in an area proposed as a confined 

disposal site. The sediment from the seven borings was analyzed for various 

physical and chemical characteristics. 

74. Sediment physical characteristics. Physical characteristics of 

sediment samples taken from CAK are shown in Table 6. The sediments from all 

seven borings were described based on visual examination and manual tests. 

Sediments on the north, south, and east sides of the supply pier were 

described as medium to highly plastic silts and/or clays with a dark brown to 

black color. One of the borings on the north side of the supply pier had an 

organic odor, and the boring on the east side of the supply pier had a trace 

of very fine shell fragments. The sediment near the shoreline between the 

supply and fuel piers (proposed as a disposal area) was described as brown to 

dark gray, poorly graded sand with 5 to 12 percent silt and a trace of very 

fine to fine shell fragments. The sand particles ranged in size from fine to 

medium. 

75. A washed sieve analysis was performed on the sediment from the 

north and south sides of the supply pier. An average of 73 percent of the 

sediment passed the No. 200 sieve. 

76. Sediment chemical inventory. The sediment from all seven CAK bor- 

ings was analyzed for total solids, volatile solids, oil and grease, total 

Kjeldahl nitrogen, PC,Bs, lead, cadmium, copper , chromium, zinc, nickel, mer- 

cury , endrin, lindane, methoxychlor, toxaphene, 2,4-D, 2,4,5 TP-Silvex, and 

aromatic hydrocarbons. The results shown in Table 6 reflect the average of 

the f,ive borings taken in the area dredged. The levels of PCB, pesticides, 

and aromatic hydrocarbons at all locations were below the detection limit. 

Naval Amphibious Base, Little Creek 

77. Sampling and testing. Sediments from the NAVPHIBASE LCKEEK have 

been sampled on four occasions. Twenty-four borings were taken in April 1974 

at various locations in the main Little Creek Channel (EnviroPlan, Inc. 1974). 

The borings were taken with a Phleger core and were analyzed for various 

physical and chemical characteristics. These borings were associated with the 

widening of Little Creek Channel. Therefore, the majority of the samples were 

taken along the sides of the old channel. The sediment samples were analyzed 

for physical and chemical composition. 

78. In January 1978, three sediment borings were taken in the southeast 

part of Little Creek Cove (Naval Amphibious Base, Little Creek 1979). These 
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Table 6 

Naval Supp'ly Center, Cheatham Annex, Average Sediment Characteristics 

Percent sand 

Percent silt and clay 

Percent clay 

Percent total solids 

Parameter 1985 Borings* 

,a* 

73.0 

-- 

94.28 

8;87 Percent voltitile solids 

Total Kj eldahl 
nitrogen, ag/kg 

Oil and grease, mg/kg 

Cadmium, mg/kg 

Chromium, mg/kg 

Copper, mg/kg 

Lead, mg/kg 

Mercury, me/kg ” 

Nickel, mg/kg 

Zinc, mg/kg 

PCB, rag/kg 

Endrin, mg/kg 
I 

Lindane, mg/kg 

Methoxychlor, mg/kg 

Toxaphene, mg/kg 

2,4-D, mg/kg- 

2,4,5 TP-Silvex, mg/kg 

Aromatic hydrocarbon, mg/kg 

2,377 

1,615 

1.3 

35.3 

23.6 

38.8 

0.16 

29.1 

142.2 

<O.OOl 

<O.OOl 

X0.001 

<0*001 

<O,OOl 

<O.OOl 

<O.OOl 

co.01 

* Average of five borings taken on either side of the supply pier. 
** Not analyzed. 
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borings were associated with the proposed construction of an ammunition han- 

dling wharf. The borings averaged 20.3 ft in depth and were analyzed for 

various physical and chemical properties. Elutriate tests were performed on 

four sediment samples from each of the three borings. 

79. In November 1979, two shallow borings were taken adjacent to 

Piers 16 and 17 in southwest Little Creek Channel (Soils Engineering Analysis, 

Inc. 1979; Jennings Laboratories, Inc. 1979). Samples were taken at the sedi- 

ment surface and at a depth 7 ft below the sediment surface. The'sediment 

from both borings was analyzed for various physical and chemical properties. 

Elutriate tests were performed on two sediment samples from each of the two 

borings. 

80. In August 1982, 26 sediment borings were taken at various locations 

in the Little Creek Channel and Little Creek Cove (Froehling and Robertson, 

Inc. 1982). The borings were taken using a 3-in. ID, 4-ft-long plastic core 

barrel. A scuba diver inserted the plastic core barrel into the bottom to an 

average depth of approximately 2 ft. The borings were then divided into sec- 

tions, about 4 to 6 in. long, and analyzed for various physical characteris- 

tics. The sediment from all 26 borings was analyzed for total solids and 

volatile matter. Borings that were selected for additional chemical analyses 

were split longitudinally, and half of the upper and lower sections was used 

in the analysis. 

81. Sediment physical characteristics. The 1974 and 1978 borings indi- 

cated that the sediments within Little Creek Channel were a mixture of sands, 

silts, and clays. The two 1979 borings indicated a clayey silt at the sedi- 

ment surface underlain by a fine to medium sand. The 1982 cores indicated 

that the surficial sediments were a mixture of sands, silts, and clays. 

82. In general, sediments, in the southern portion of the Little Creek 

Channel and Little Creek Cove are predominantly fine-grained, while the sedi- 

ments near the mouth of the Little Creek Channel out to a distance of approxi- 

mately 10,000 ft are predominantly sands (with from 2 to 20 percent passing 

the No. 200 sieve). Sedimentsin the channel fairway further north are pre- 

dominantly fine-grained. 

83. Sediment chemical inventory. The results of the sediment chemical 

inventory of samples taken from NAVPHIBASE LCREEK are shown in Table 7. The 

sediment from the 1974 borings was analyzed for various chemical characteris- 

tics, such as total solids, volatile solids, chemical oxygen demand, total 

36 



Table 7 

Naval Amphibious Base, Little Creek, Average Sediment Characteristics 

Parameter 1974 Borings* 1978 Borings** 1982 Borings 

Percent sand 
Percent silt 
Percent clay 
Percent total solids 
Percent volatile solids 
Total Kjeldahl 

nitrogen, mg/kg 
Total phosphorus, mg/kg 
Oil and grease, mg/kg 
Cadmium, mg/kg 
Chromium, mg/kg 
Copper, mg/kg 

Lead, mg/kg 
Mercury, mg/kg 
Nickel, mg/kg 
Zinc, mg/kg 
Aldrin, mg/kg 
Dieldrin, mg/kg 
Endrin, mg/kg 
Beptachlor, mg/kg 
Beptachlor-epoxide, mg/kg 
o,p' DDT, mg/kg 
o,p* TDE, mg/kg 
p,p' DDE, mg/kg 
p,p' DDT, mg/kg 
p,p' TDE, w/kg 
PCB, mg/kg 
Kepone, mg/kg 
BHC, mg/kg 
Lindane, mg/kg 

-- 

-- 

WV 

71.5 
1.84 

434 
120 

1,164 
0.19 

17.2 
12.1 

7.25 
0.12 

mm 

35 
VW 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

em 

-- 

mm 

-- 

-- 

mm 

-- 

-- 

-- 
-- 

225.46 
-- 
we 

-- 
-- 
mm 

mm 

-- 

-- 

em 

-- 
-- 

em 

-- 
-- 
-- 
-- 
-- 
-- 

co.01 
-- 
-- 

em 

-- 

-- 

62.23 
. 3.7 

0.09 
-- 

236 
0.005 
0.05 
0.12 
0.05 
0.0007 
0,,045 
2.55 
0.0002 
0.0008 
0.0008 
0.0002 
0.0003 
0.0009 
0.0008 
0.0004 
0.0010 

<o A007 
0.125 

mm 
<0.0001 
<0.0001 

t Average of 24 borings. 
** Average of composite samples from three borings. 

Average of six core samples, except total and volatile solids (average of 
26 cores). 
Not analyzed. 
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Kjeldahl nitrogen, total phosphorus, zinc, copper, lead, cadmium, chromium, 

mercury, and oil and grease. 

84. The sediment samples from the 1978 borings were cornposited and 

analyzed for total Kjeldahl nitrogen and kepone. Kepone was found to be below 

detection. 

85. Sediment samples from the 1979 borings were analyzed for pesticides 

and PCBs, but all were found to be below detection (<O.OOl mg/kg). 

86. The sediment samples from 6 of the 26 1982 cores were analyzed for 

mercury, cadmium, chromium, coppers lead, zinc, nickel, oil and grease, total 

Kjeldahl nitrogen, PCBs, and pesticides such as BHC, iindaxie, heptachlor, 

aldrin, heptachlor-epoxide, p,p' DDE, o,p' TDE, dieldrin, o,p' DDT, endrin, 

p,p' DDT, and p,p' TDE. These cores were all in the southern portion of the 

channel and within the cove. 

87. Elutriate testing. The results for the elutriate tests are shown 

in Table 8. The standard elutriates were analyzed for total phosphorus, total 

Table 8 

Naval Amphibious Base, Little Creek, Elutriate Concentrations 

Parameter 
Total Kjeldahl 

nitrogen, mg/R 
Total organic 

carbon, mg/fi 

1978 1979 
Elutriate Elutriate 

,,** 15.73 

-- 34.0 

Acute Water Quality 
for Marine Life* 

-- 

-- 

Total phosphorus, mg/g -- 

Oil and grease, mg/g 7.32 

Cadmium, mg/fi 0.03 

Chromium, mg/R -- 

Copper, mg/R 0.13 

Lead, mg/fi 0.07 

Mercury, mg/fi 0.000004 

Zinc, mg/R 0.04 

0.11 -- 

Cl.0 -- 

0.05 0.043 

0.01 0.0103 

0.04 0.0029 

0.005 0.140 

0.0584' 0.0021 

0.17 0.095 

* US Environmental Protection Agency (1986). 
** Not analyzed. 
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Kjeldahl nitrogen, oil and grease, mercury, lead, zinc, chromium, copper, and 

cadmium. 

88. The elutriate concentrations for some parameters exceeded the 

Federal acute water quality criteria. Consideration of mixing would be 

required for these parameters. 

Dredging Requirements , 

89. No extensive investigation of shoaling rates has been conducted at 

any of the projects; therefore, a determination of dredging requirements must 

be based on a history of past dredging operations. However, it is difficult 

to determine the future dredging requirements at NWS Yorktown, CAK, and 

NAVPHIBASE LCREEK from the dredging records since the facilities have been 

dredged only a few times and the time interval between dredging has been 

inconsistent. Determining future dredging requirements has been further com- 

plicated by the fact that new work dredging was necessary at some locations 

before any maintenance dredging was undertaken. 

Naval Weapons Station, Yorktown 

90. Records show that four dredging contracts were completed at 

Pier R-3 between 1965 and 1987 (see Table 1). The dredging quantities versus 

time are shown in Figure 6. Two of the contracts were in the barge basin, and 

two were on the outboard side of the pier. 

91. The barge basin had one new work and one maintenance dredging con- 

tract between 1965 and 1987. A quantity of 169,535 cu yd of new work material 

was removed in 1965 and, 22 years later, in 1987, 168,387 cu yd of maintenance 

material was removed. 

92. The outboard side of the pier had two new work contracts between 

1965 and 1987. A quantity of 74,860 cu yd of material was removed in 1966 

and, 13 years later, in 1979 and 1980, 700,540 cu yd of material was removed 

to deepen the outboard side of the pier to 42 ft mlw. Some of this material 

may have been maintenance work. 

93. No definite plans for future new work dredging at NWS Yorktown are 

known. Therefore, considering only the new work contracts in 1965/1966, the 

1970/80 new work contract, and the 1987 maintenance contract, there were 

basically three dredging contracts over the 22yyear period between 1965 and 

1987. Bence, a dredging frequency of approximately 7 years was assumed. The 
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Figure 6. Naval Weapons Station, Yorktown, dredged material quantities 

1965/66 new work quantities and the 1987 maintenance quantities were averaged 

to give a dredging requirement of approximately 200,000 cu yd. Therefore, the 

dredging requirement of NWS Yorktown is assumed to be 200,000 cu yd every 

7 years (see Table 9). 

Naval Supply Center, Cheatham Annex 

94. Records show that three maintenance dredging contracts were com- 

pleted at the supply pier between 1966 and 1988 (see Table 2). The dredging 

quantities versus time are shown in Figure 7. These maintenance dredging con- 

tracts included the removal of 99,995 cu yd of material in 1966, 33,178 cu yd 

in 1981, and 24,766 cu yd‘ in 1988. 

95. Dredging in FY 90 at CAX will include dredging to a 20-ft depth on 

the south (Area B) and east (Area C) sides of the supply pier with disposal at 

Craney Island. Dredging on the south side of the supply pier is necessary to 

free a>large supply ship that presently is sitting on the York River bottom 
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Table 9 

Dredging Requirements -for the Naval Weapons Station, Yorktown, Naval Supply 

Center, Cheatham Annex, and Naval Amphibious Base, Little Creek 

Location Material Quantity, cu yd ' 

NWS Yorktown 200,000 

Dredging 
Frequency 

years 

7 

30,000 5 

NAVPHIBASE LCREEK 140,000 (tributaries) 
j 300,000 (channel) 

4 
10 

600,000 

gr 

5 

g 

f ,=) 400,000 
0 

200,000 

61 SUPPLY PIER 

0 FUEL PIER 

YEAR 
i 

Figure 7: Naval Supply Center, Cheatham Annex, dred$ed i, material quantities 
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(Powell, 1989).* The Navy has plans to build a marina on the northwest bank 

of King Creek to accommodate pleasure crafts. 

96. In a dredging plan dated 1 November 1980, the Navy noted that the 

average dredging requirement at the supply pier was approximately 135,000 cu 

yd of material every 10 years (US Naval Facilities Engineering Command 1980). 

Based on the dredging completed to date , this volume estimated seems high. 

Averaging the three maintenance dredging contracts that have been completed 

and considering potential new work gives a dredging volume requirement of 

approximately 60,000 cu yd every 10 years. However, the Navy has indicated 

that the dredging frequency may accelerate to every 5 to 7 years due to antic- 

ipated increases in the supply pier activity (US Navy, letter, 1989).* There- 

fore, the assumed dredging requirement of the CAK is 30,000 cu yd every 

5 years (see Table 9). 

Naval Amphibious Base, Little Creek 

97. Records show nine dredging contracts with documented quantities 

between 1961 and 1984 (see Table 3). The dredging quantities versus time are 

shown in Figure 8. Additional dredging contracts were completed between 1943 

and 1965; however, information on the quantities involved was unavailable. Of 

the nine dredging contracts with documented quantities, s&x were in the Little 

Creek tributaries, one was in Chubb Lake, and two were In Little Creek 

Channel. Since the quantity of dredging at Chubb Lake is so small and the 

frequency of dredging is unknown, Chubb Lake can be omitted from the dredging 

requirement calculations. Since the main Little Creek Channel is maintained 

by the Norfolk District and the Little Creek tributaries are maintained by the 

US Navy, these dredging requirements will be considered separately. 

98. The six dredging contracts for the Little Creek tributaries in 

23 years results in a dredging frequency of approx$mately 4 years. The docu- 

mented dredging quantities include 112,600 cu yd in 1961, 277,696 and 

126,416 cu yd in 1965, 101,945 cu yd in 1975, 81,245 cu yd in 1976, and 

12,753 cu yd in 1981. Taking the average of these quantities, plus an allow- 

ance for new work, yields a dredging requirement of 140,000 cu yd. Therefore, 

the assumed dredging requirement of the Little Creek tributaries is 140,000 cu 

yd every 4 years (Table 9), 

* See Bibliography. 
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Figure 8. Naval Amphibious Base, Little Creek, dredged 
material quantities 

99. The two dredging contracts for the main Little Creek Channel in 

23 years result in a dredging frequency of approximately 20 years. The aver- 

age quantity of the new work contracts in the Little Creek Channel is 

724,926 cu yd. Due to the fact that all the contracts completed in the main 

Little Creek Channel included new work, it is difficult to determine the /-- 
amount of maintenance dredging necessary in the channel. Considering the two 

previous new work contracts and some potential new work, a conservative dredg- 

ing requirement of 300,000 cu,yd is assumed. Therefore, the assumed dredging 

requirement of Little Creek Channel is 300,000 cu yd every 10 years (Table 9). 
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PART V: DESCRIPTION OF ENVIRONMENTAL RESOURCES 

100. This part of the report provides an overview of the biotic 

resources that may be affected by dredging or disposal operations conducted at 

NWS Yorktown, CAX, and NAVPHIBASE LCREEK. The area of coverage includes the 

lower portion of the York River from just above Yorktown and the lower 

Chesapeake Bay. The information summarized here, unless indicated otherwise, 

is taken from previous draft environmental assessment reports (and references 

cited therein) for the York River (Naval Weapons Station, Yorktown 1977;. 

USAED, Norfolk 1986) and Little Creek area of Chesapeake Bay (EnviroPlan, Inc. 

1974; Naval Amphibious Base, Little Creek 1979). Much of the information 

about major categories of organisms discussed below covers habitats found 

along the lower river and the Immediate area of the bay near its mouth. Addi- 

tional information is given for resources of the open-water habitats of lower 

Chesapeake Bay, which may be affected by open-water disposal activities. 

Discussions of endangered species and temporal/seasonal considerations and 

concerns are also included. 

York River 

Shorelines 

101. Thirty percent of the York County shoreline is under, jurisdiction 

of the Federal Government. The shoreline in this area is high bluff with 

moderate erosion. The public beach, 1.5 miles downstream of NWS Yorktown, has 

undergone extensive erosion in the past, leaving most of the shoreline with 

high narrow beaches, bluffs, and sparse vegetation (Getchell 1989). 

Intertidal wetlands 

102. The vegetated intertidal wetland habitats along the York River and 

lower Chesapeake Bay include low-, middle- , and high-elevation marshes, the 

vegetation characteristics of which are determined by the degree of tidal ' 

inundation. Low marshes, which are flooded daily, are dominated by saltmarsh / 

cordgrass (Spartina alter&flora), sea lavender (Limonium naahii), and salt- 

marsh aster (Aster tenuifotius). Along creek and river banks, this type of 

marsh commonly occurs as narrow bands a few metres wide. Marshes located at 

slightly higher elevations are composed of saltgrass (DistichZia apicata), 

saltmeadow hay (Spa&&a patena), black needlerush (Juncu8 roemerianua), 
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saltmarsh bulrush (S&YJ~US robustus), and, in lower salinity areas, big cord- 

grass (Spartina cynosuroides). High marshes include groundsel bush (Baccharis 

hatimifolia) , marsh elder (Iva frutescens), sea oxeye (Bortichia frutescens), 

saltmarsh fimbristylis (&hbZ%Sty~~S spadicea), and switchgrass (Paniown 

virgatwn) . These habitats serve as major sources of primary and secondary 

productivity for adjacent systems and the estuarine system as a whole. They 

also function as essential habitat for a large array of estuarine-dependent 

organisms, including economically important fish and shellfish. . 

103. The shoreline directly in front of the NWS Yorktown has slight 

erosion and a well-established narrow fringe of saltmarsh. The saltmarsh is a 

mixture of big cordgrass and common reed (Phragdtes comunis) in the upper 

zone and saltmarsh cordgrass, saltgrass , and saltmeadow hay in lower areas. 

The shoreline at CAX is undergoing moderate erosion, and the-Navy has placed 

large piles of antisubmarine netting along the shore to abate the loss of 

land. Small stands of saltmarsh cordgrass inhabit portions of the shore. 

There does not appear to be any submersed aquatic vegetation offshore 

(Getchell 1989). 

104. Unvegetated mud flats, which are regularly exposed at low tide, 

occur along the York River and shallow shoreline areas within the bay. These 

habitats support assemblages of benthic invertebrates, algal mats, and 

diatoms, providing important nursery, spawning, and foraging habitat for 

shellfish, fish, and birds. 

Freshwater wetlands 

105. A previously used disposal site , the Old Disposal Site located on 

the NWS Yorktown (see Figure 3), currently supports a freshwater marsh flora 

domiuated by common reed and cattails (Typha ZatifoZia). The preponderance of 

reed is likely due to the past use of this swale for dredged material disposal 

(Getchell 1989). The drier edges of the site contain marsh elder, groundsel, 

and bayberry (Mytica cerifera) shrubs. Additional description of this site is 

given in Part VI (see paragraph 131). 

106. A ravine site is located just downstream of Pier R-3 at the NWS / 

Yorktown. At its upper reaches, it is composed of a hardwood swamp. American 

sycamore ~Pi?atanus occidentalis) , sweetgum (Liquidambar styraciftua), red 

maple (Acer rubrwnl , and shell bark hickory (Carya raciniosa) dominate. The 

lower reaches transit to a freshwater wetlands (Getchell 1989). 
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Submersed aquatic vegetation 

107. When overboard disposal is considered for any of the projects, 

beds of submersed aquatic vegetation should be avoided. Submersed aquatic 

vegetation is considered a sensitive resource in the Chesapeake Bay and neces- 

sary to the support of much of its recreational and commercial fishery 

(Getchell 1989). 

108. Two species of submersed aquatic plants that form grass beds occur 

within Chesapeake Bay (usually in parts of the bay where salinity.remains 

above 10 ppt): eelgrass (Zostera marina) and widgeon grass (Ruppia maritima). 

While there have been drastic declines in these habitats since the 19708, beds 

still exist along the shorelines of the lower bay in the vicinity of the York 

River (Figure 9). These habitats support considerable assemblages of inver- 

tebrates, which in turn support a large array of natant organisms that fre- 

quent these beds. 

Plankton 

109. The phytoplankton assemblage of the York River consists mainly of 

diatoms and flagellates with diatoms dominating in winter and early spring and 

flagellates in summer. The zooplankton assemblage of the river is dominated 

by the copepods Acartia tonsa and Euytemora affinie, mysid shrimp (Neomyais 

americana), and the amphipods Monocuzodes edward<i and Gamrnarus sp. 

Benthos and shellfish 

110. The macrobenthic assemblages of the lower York River-Chesapeake 

Bay area have been extensively studied to investigate distributions along the 

salinity gradient associated with the river. In general, these assemblages 

are composed primarily of polychaetes and molluscs. Boesch (1971) reported on 

360 species from the area and showed, based on similarity of assemblages, that 

these communities were basically continuous along the estuarine gradient and 

that species were generally distributed independently. Community complexity 

was highest in the high-salinity (polyhaline) zone, decreasing through the 

middle-salinity (mesohaline) and low-salinity (oligohaline) zones. Many of 

the species that comprise these assemblages are characterized by having high 

reproductive rates and great dispersive abilities. Economically important 

members of the benthic assemblages include the American oyster (Craeeostrea -, 

virginica) and the hard clam (Mercenaria mercenaria), extensive beds of which 

occur along the lower York River and Chesapeake Bay (see Figure 10). 

46 



f 

b 
LE

G
E

N
Q

 

19
80

 
D

lS
TR

l6
U

Tl
O

N
 

AN
D

 
H

IS
TO

R
IC

M
 

D
IS

TR
IB

U
TI

O
I 

O
F 

SU
BM

ER
SE

D
 

A
Q

U
A

TI
C

 
V

E
Q

E
TA

TI
O

N
 

Fi
gu

re
 

9.
 

‘H
is

to
ric

al
 

an
d 

19
80

 
di

st
rib

ut
io

n 
of

 
su

bm
er

se
d 

aq
ua

tic
 

ve
ge

ta
tio

n 
im

pa
ct

 
ar

ea
 

(a
fte

r 
U

S
A

E
D

, 
N

sr
fo

lk
 

19
86

) 
/ 

w
ith

in
 

po
te

nt
ia

l 



C
ap

e 

O
Y

S
TE

R
 

G
R

O
U

N
D

S 

C
LA

M
 

G
R

O
U

N
D

S 

Ta
bl

e 
10

. 
Lo

w
er

 
C

he
sa

pe
ak

e 
B

ay
 

an
d 

th
e 

Y
or

k 
an

d 
P

oq
uo

so
n 

R
iv

er
s 

an
d 

M
ob

ja
ck

 
B

ay
, 

in
di

ca
tin

g 
th

e 
di

st
rib

ut
io

n 
of

 
pu

bl
ic

 
an

d 
le

as
ed

 
oy

st
er

 
gr

ou
nd

s 
an

d 
pu

bl
ic

 
cl

am
 

gr
ou

nd
s 

(a
fte

r 
U

S
A

E
D

, 
N

or
fo

lk
 

19
86

) 



Nekton 

111. The York River and adjacent portions of the Chesapeake Bay support 

a large number of resident and transient fish and crustacean species. Studies 

reporting sample data collected over the past 30 years have listed over 

40 species of fishes , many of which occur in these areas year round. As part 

of the Chesapeake estuarine complex , these areas are particularly important as 

nursery grounds for both resident and transient species. Some of the more 

commonly encountered species include the hogchoker (!Z’rinectes macu.Zatus), 

white perch (Morone americana), spot (Leiostomus xanthurw), oyster toadfish 

(Opsanus tau) , striped bass (Morone saxa?%Zis), weakfish (Cynosc&m regatis), 

bay anchovy (Anchoa mitchiZZi), and Atlantic croaker (Micropogonias 

undutatus) . At times during the year , combinations of these common species 

can comprise from 50 to 90 percent of fish abundance or biomass. A number of 

additional ecologically and economically important species also occur sea- 

sonally. Important among these are the anadromous species of herrings and 

shad that migrate upriver to spawn, including the blueback herring (AZosa 

aestivatis) , alewife (AZosa pseudoharengus) , hickory shad (Ai!osa medocris) , 

and American shad (AZosa SapidiSStia). Important commonly encountered 

crustaceans from this area include blue crab (CaZZinectes sapidus) and white 

and brown shrimp (Penaeus setiferus and Penaeus a&ecus), which also use the 

estuary as a nursery area. 

Little Creek 

Beach-dune habitat/intertidal wetlands 

112. The beach habitat in the vicinity of Little Creek Inlet is typical 

of coastal beach-dune systems, grading from an initial community of beach 

grasses and herbaceous vegetation through increasingly dense stands of shrubs 

and small trees to stands of scrub live oak, wax-myrtle, and other shrubs. A 

large proportion of these communities are wetland or transitional areas., d 

Intertidal marshes are also present in the area of Little Creek and are simi- 

.lar to those previously described for the York River. -- 

113. The shoreline extending eastward from the Little Creek entrance 

jetties is characterized by a wide sandy foreshore and seashore with an exten- 

sive system of primary and secondary dunes. The dunes nearest the jetties 

have been modified with paths and other structures and have sparse stands of 
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sea oats (UnioZa paniculata) , American beach grass (AmmophiZa breviligulata) , 

seaside golden rod (SoZidago graminifolia), groundsel bush (Bacoharis 

halimifolia), and loblolly pine (Pinus taeok). These species increase in den- 

sity toward Normandy Beach, where human activity is minimal (Getchell 1989). 

Plankton/benthos and shellfish 

114. The plankton assemblages of the Little Creek area are, in general 

similar to those previously described for the York River. The phytoplankton 

is dominated by diatoms and the zooplankton by copepods (particularly the 

ubiquitous Acartia tonsa). The benthic assemblages within Little Creek itself 

are composed of similar groups of organisms as previously described for the 

York River (polychaetes and molluscs) but have been described as being 

depauperate, limited to the most tolerant species. The heavy use of the chan- 

nels within the Little Creek area acts to disturb the bottom muds and asso- 

ciated organisms. The area of Chesapeake Bay lying offshore of Little Creek 

inlet is a wintering area for blue crab (CaZZoninectus sapidus) and supports 

commercial hard clams (Mercenaria mercenaria). Clamming beds are situated 

offshore at various locations; however, the area approximately 1 mile offshore 

and to the east and west of the Little Creek jetties has been condemned for 

the taking of shellfish (Getchell 1989). 

Nekton 

115. The fish and crustacean assemblage in the vicinity of Little Creek 

is characterized by many of the same species of estuarine-dependent species 

identified for the York River but includes several additional species typical 

of more saline conditions. Some of these include bluefish (Pomatomus 

saltatrix), flounder (ParaZichthys spp.), speckled trout (Cynasoion 

nebulosus) , menhaden (Brevoortia tymnnus) , American eel (AnguiZZa rostrata), 

and sea mullet (&giZ cephatus). 

Chesapeake Bay 

116. The benthic assemblages at the Wolf Trap and Rappahannock Shoals 

area of Chesapeake Bay were studied by Diaz et al. (1985) as part of predis- \ 

posal baseline data collection for the Baltimore Harbor and Channel Project. 

Both sites were numerically dominated by polychaetes (61 to 77 percent), with 

molluscs and crustaceans making up 10 to 27 percent and 6 to 9 percent of the 

assemblages, respectively. At the time samples were collected, the fauna1 
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composition of the Wolf Trap site was indicative of a mature, advanced succes- 

sional stage (i.e., composed of large, long-lived species), while the Rap- 

pahannock site was characterized as an early successional stage community 

(i.e., small, short-lived species). Fauna1 composition of the early stage 

communities at the Rappahannock site varied greatly with sediment type. 

Threatened/Endangered Species 

117. The following threatened or endangered species may be found in the 

vicinity of the York River-Lower Chesapeake Bay area: bald eagle (Haliaeetus 

leucooephatus), green sea turtle (CheZonia mydas), leatherback sea turtle 

(Dermochelys coriacea) , Kemp's Ridley sea turtle (LepidocheZys kempii), log- 

gerhead sea turtle (Caretta caretta), and small whorled pogonia (Isotria 

medeoloides) . The following species are either being considered for Federal 

listing or are listed as of special concern within Virginia: river otter 

(Lutz-a canadensis), piping phVer (charadtius melodus), osprey @andion 

haziaetus), Long's bittercress (Cardamine longii), sensitive jointvetch 

(Aeschenomene virginica) , and ,Nuttall's micranthemum (Micranthemum 

micranthemoides) . 

118. Green, leatherback, Kemp's Ridley, and loggerhead sea turtles have 

been sighted at various locations in the Chesapeake Bay between May and 

October. A bald eagle's nest is located at Camp Peary, just north of CAK. 

Although these species may frequent the area at various times, dredging opera- 

tions should not adversely impact their territory (Getchell 1989). 

Environmental Concerns 

119. Direct burial and/or removal of benthos at either the dredging or 

disposal site and the suspension of sediments into the water column during 

dredging or disposal operations are the most often cited environmental con-' 

terns (National Research Council 1985, Lunz and LaSalle 1986, Barr 1987). The 

effects of sediment suspension can be broadly grouped into two categories: 

water quality alterations and direct effects on organisms by the sediments. 

Water quality concerns center on reductions in dissolved oxygen concentrations 

or on the release of sediment contaminants. Other water quality concerns, 

including the release of naturally occurring sediment compounds (e.g., 
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sulfates, nutrients, etc.) and changes in pH, light transmission, temperature, 

and other water variables, while of potential significance in certain cases, 

are generally unimportant (McCauley, Hancock, and Parr 1976; National Research 

Council 1985; Barr 1987). 

120. Suspended sediments , at concentrations similar to those around 

disposal operations (2500 mg/R), have been shown to affect the health and sur- 

vival of aquatic organisms. Lethal and sublethal effects on all life stages 

of aquatic organisms include burial , clogging of respiratory organ's, membrane 

abrasion, impairment of feeding and other activities, and deleterious effects 

-on survival and growth of critical egg and larval stages (Sherk, O'Connor, and 

Neumann 1975; Peddicord and McFarland 1978; Stern and Stickle 1978; National 

Research Council 1985; Barr 1987; LaSalle et al., in preparation). Effects on 

behavior (mating, feeding, migration) and synergistic effects of two or more 

factors have been suggested to be important but are not established (Gibson 

1987; Manooch 1987; LaSalle et al., in preparation). In the case of submersed 

aquatic vegetation, the effect of shading for long periods of time has been 

cited as a concern. 

Seasonal Considerations 

121. Major seasonal considerations that could minimize environmental 

impacts on biotic resources would include avoidance of the spawning seasons of 

the major nekton species in the system (early spring/summer), although in the 

case of small-scale operations, the degree of impact would be expected to be 

minor for the system as a whole. Site-specific conditions, however, are an 

important consideration. If a major concern is for recovery of benthic assem- 

blages, operations could be scheduled just prior to the spawning period of the 

major benthic species (early spring/summer) , thereby facilitating early 

colonization of the impacted area. 
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PART VI: DISPOSAL RESOURCES AND ALTERNATIVES 

122. This part of the report describes the potential disposal alterna- 

tives that exist for material dredged from NWS Yorktown, CAX, and NAVPHIBASE 

LCREEK. Confined and open-water disposal , as well as beneficial uses of the 

dredged material, are potential disposal alternatives that will be considered. 

Information on the historically used disposal sites was obtained from avail- 

able LANTNAVFACENCCOM and Norfolk District dredging records, as well as field 

inspections conducted by personnel of the Navy, Norfolk District, and WES on 

18 October 1988, 23 February 1989, and 6 July 1989. 

Confined Disposal 

123. Confined disposal facilities are diked areas used to retain 

dredged material solids while allowing the carrier water to be released from 

the site. The two objectives of a CDF are to provide adequate storage capac- 

ity to meet dredging requirements and to attain the highest possible effi- 

ciency in retaining solids during the disposal operation in order to meet 

effluent suspended solids requirements. These considerations are interrelated 

and depend upon the effective design, operation, and management of the CDF 

(US Army Corps of Engineers 1987a). 

124. The use of a CDF for dredged material disposal is limited by vari- 

ous environmental and economic considerations. For example, NWS Yorktown, 

CAX, and NAVPHIBASE LCREEK are located in a historically significant area of 

the Commonwealth of Virginia. The NWS Yorktown and CAX are located on the 

Colonial National Historical Parkway and a few miles from the historic cities 

of Yorktown and Williamsburg, VA. The NAVPHIBASE LCREEK is located within the 

city limits of Virginia Beach and Norfolk, VA. In addition, the use of the 

NWS Yorktown, CAX, and NAVPHIBASE LCREEK properties for base operations and 

training has limited the space available for the construction of CDF sites.' 

125. Considering the relatively small volumes of material dredged from 

NWS Yorktown, CAX, and NAVPHIBASE LCREEK and the likely objection of using 

historical or developed lands adjacent to the facilities, identification of 

potential sites for-new CDFs outside the facility properties was not con- 

sidered necessary. Therefore, only CDF sites that have received previous con- 

sideration and are located on the NWS Yorktown, CAX, and NAVPHIBASE LCREEK 

53 



properties were considered as potential disposal sl.tes. Records show that 

several potential CDF sites exist at NWS Yorktown and NAVPHIBASE LCREEK, and 

one at the CAX. 

126. Because the Craney Island Facility has been used for disposal of 

material dredged from NWS Yorktown, CAX, and NAVPHIBASE LCREEK on several 

occasions in the past , a brief description of the Craney Island site is 

included in the discussion that follows. 

NWS Yorktown sites 

127. General. Records show that five potential CDF sites exist at the 

NWS Yorktown: the Magazine 13/14, Lee Pond, Roosevelt Pond, Old Disposal, and 

Landfill/Forest sites (see Figure 3). In 1978 and 1985, all of these loca- 

tions were considered to be unacceptable disposal sites by either the 

US Environmental Protection Agency (USEPA), the US Fish and Wildlife Service 

(USFWS), the National Marine Fisheries Service, or the US Navy. These 

agencies conducted several investigations of the NWS Yorktown property in an 

attempt to locate additional CDF sites; however , no readily acceptable sites 

were located (US Navy, letter, 1978a,b; US Army Engineer District, Norfolk, 

DF; 1986).* 

128. Magazine 13/14 site. The Magazine 13/14 site is located south of 

Turkey Road between Magazine Groups 13 and 14. The pumping distance from 

Pier R-3 to this site is approximately 4.17 miles. This site has an area of 

21.4 acres. The effluent from this site would flow into Felgates Creek. This 

site was investigated by the USFWS in 1978 and was considered to be an envi- 

ronmentally unacceptable disposal site because of nearby spring-fed streams 

and freshwater wetlands. A review of this site in 1985 indicated that it was 

in the same ecological state as in 1978 (US Naval Facilities Engineering Com- 

mand, 1978; US Navy, letter, 1978a,b; US Navy, letter, 1985).* 

129. Lee Pond site. The Lee Pond site is located south of the inter- 

section of Indian Field and Lee Roads. The pumping distance from Pier R-3 to 

this site is approximately 2.5 miles. This site has an area of 32.7 acres. 

The effluent from this site would flow into Felgates Creek. This site was 

investigated by the USFWS in 1978 and was considered to be an environmentally 

unacceptable disposal site because-of nearby spring-fed streams and freshwater 

wetlands. A review of this site in 1985 indicated that it was in the same 
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ecological state as in 1978 (US Naval Facilities Engineering Command, 1978; 

US Navy, letter, 1978a,b; US Navy, letter, 1985).* 

130. Roosevelt Pond site. The Roosevelt Pond site is located south of 

Pier R-3 near the intersection of Roosevelt Road and Colonial National His- 

torical Parkway. In 1978 this site was considered to be an unacceptable dis- 

posal site by NWS Yorktown due to the nearby weapons storage facilities that 

would be very difficult to relocate, from-both the economic and security 

points of view. In addition, this site was used extensively for recreation, 

although recreation at this site was discontinued in 1988 (Naval Weapons Sta- 

tion, Yorktown 1977) (see also US Naval Facilities Engineering Command, 1978; 

US Navy, letter, 1978a,b; US Navy, letter, 1989*). 

131. Old Disposal Site. The Old Disposal Site is located just west of 

Pier R-3 on the south side of the Colonial National Historical Parkway. The 

pumping distance from Pier R-3 to this site is approximately 4,000 ft. This 

site has an area of approximately 18 acres and contains about 8.5 ft of 

previously dredged material. The effluent from this site would flow into the 

York River. This site was used in 1965 to dispose of material dredged from 

the barge basin of Pier R-3. However, the USEPA investigated this site in 

1978 and considered it to be an environmentally unacceptable disposal site due 

to the presence of freshwater wetlands that developed on the previously dis- 

posed dredged material. A review of this site in 1985 indicated that it was 

in the same ecological state as in 1978 (Naval Weapons Station, Yorktown 1977) 

(see also, US Environmental Protection Agency, letter, 1978*). 

132. Landfill/Forest Site. This site is located on the southern tip of 

Indian Field Creek and consists of two areas. The first area consists of 

7 acres on an old landfill site; the second consists of 13 acres on forested 

land that was harvested and replanted around 1985, As previously discussed, 

five borings were taken in the barge basin of Pier R-3 in 1984, and the sedi- 

ments from all five borings were found to be highly plastic clays with a USCS 

classification of,CH. The Navy considered the development of a CDF at this 

site to be an economic disposal alternative; however, they felt that the 

impermeable characteristics of material from the barge basin would cause the 
\ 

material to remain in a semiliquid state if it were deposited at this site. 

Based on this, the Navy decided not to use this site (US Navy, letter, 1985*). 

* See Bibliography. 
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CAX site 

133. In 1985, the Navy considered disposal of material dredged from the 

supply pier in a CDF to be constructed between the supply and fuel piers at 

CAK (James R. Reed and Associates, Inc. 1985). However, this material was 

eventually disposed at the Craney Island CDF (see Table 2). 

NAVPHIBASE LCREEK sites 

134. General. Records show that there are six potential CDF sites on 

NAVPHIBASE LCREEK: Desert/Little Creek Cove, Rifle Range, New Magazine, Beach 

Drive, Landfill, and Pier 60 (see Figure 5). At least two of these sites have 

been used in recent years; however, records were not available to determine if 

the other four sites' were actually ever used. With NAVPHIBASE LCREEK's wet- 

lands sheltered by environmental concerns, less than 275 acres of land is 

available for base operations and training. This has limited the number of 

potential CDF sites at the NAVPHIBASE LCREEK (US Navy, letter, 1980).* 

135. Desert/Little Creek Cove site. The Desert/Little Creek Cove site 

is located just southwest of Pier 55 on the strip of land between Desert and 

Little Creek Coves. This site has an area of 3.6 acres with a 5-ft earthen 

berm. The effluent from this site would flow into Desert Cove. This site was 

used in 1981 to dispose of material dredged from Piers 20-34 and their 

approaches (US Navy 1981). 

136. Rifle Range site. The Rifle Range site is located northwest of 

the NAVPHIBASE LCREEK rifle range , north of Varian Lake, and west of Salerno 

Beach. This site has an area of approximately 3 acree with a 3-ft earthen 

berm. The effluent from this site would flow into a canal that in turn flows 

into Varian Lake. This site was used in 1982 to dispose of material dredged 

from the Chubb Lake Training Area (see Table 3). 
\ 

137. New Magazine site. The New Magazine site is located west of the 

New Magazine area, north of Niles and Ricker Roads. Records show that use of 

this site was planned in association with the proposed dredging at 

Building T-l (located in southwest Little Creek Cove) in 1986. This disposal 

site was to have an area of 10,000 sq ft surrounded by 2.25-ft-high straw 

bales. The effluent from this site would flow into Little Creek Cove (US Navy 

1986). 

* See Bibliography. 
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138. 

11th Street 

has an area 

Beach Drive site. The Beach Drive site is located north of 

and south of Beach Drive, or northeast of Desert Cove. This site 

of approximately 20 acres. Of this area, 8 acres was used by the 

Hampton Roads Sanitation District for a sewage sludge disposal area; the other 

12 acres is used as a driver training area. Use of this site would require 

the construction af dikes to contain the dredged material (EnviroPlan, Inc. 

1974; Naval Amphibious Base, Little Creek 1979). 

139. This site was proposed as an alternate disposal site on two 

occasions--in 1975 for the widening of the main Little Creek Channel, and in 

1979 for the proposed construction of an ammunition handling wharf in Little 

Creek Cove. However, the prior ‘use of this site for disposal of sewage sludge 

may present complications for its use as a CDF site. 

140. Landfill site. This site is located northwest of the old sanitary 

landfill site or south of Little Creek Cove. A drainage ditch runs under 

US Highway 60, through the proposed disposal site and into Little Creek Cove. 

The proposed disposal site was divided into three sections, one on the west 

side and two on the east side of the drainage ditch. Portions of all three 

sections have been used as dredged material disposal sites, so part of this 

area is diked off. This site contains about 4 acres of marshland. In addi- 

tion, a lOO- to 150-ft-wide marsh, with an area of approximately 6.2 acres, is 

located outside this site on the south bank of Little Creek Cove. In 1979 

this site was the proposed disposal site for the material dredged from the 
) 

construction of an ammunition handling wharf; however, this wharf 'was not con- 

structed (Naval Amphibious Base, Little Creek 1979). 

141. Pier 60 site. The Pier 60 site is located just southeast of 

Pier 60. In 1988 this was the proposed disposal site for material dredged 

from the improvements to be made at Pier 60. The site was to have an area of 

approximately -12,500 sq ft, with a silt fence on the western corner. The 

dredged material was to be deposited to form a 2.5-ft-high mound with 5:l side 

slopes and the effluent flowing into Little Creek Cove (US Navy 1988). ' 

Craney Island Facility 

142. The Craney Island Facility has an area of 2,500 acres and is 

located near Norfolk, VA (see Figure 1). Plans for the site were developed in 

the early 1940s to provide a long-term disposal area for material dredged from 

the channels and ports in the Hampton Roads area. Construction of dikes at 

Craney Island was initiated in &gust 1954 and completed in January 1957. 
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Since then, material has been placed almost continuously into the disposal 

area using both direct pipeline discharge and hopper and barge pumpout 

(Palermo, Shields, and Hayes 1981). 

143. In recent years, the US Navy has been granted special permission 

to use the Craney Island site to dispose of material dredged from NWS York- 

town, CAX, and NAVPHIBASE LCREEK. This use of the Craney Island site was 

allowed because the Navy was unable to locate suitable disposal sites, and 

dredging at these naval bases is necessary for the security of the United 

States. However, concern regarding the amount of capacity remaining at the 

Craney Island Facility has increased in recent years. Therefore, use of the 

Craney Island site by NWS Yorktown, CAX, and NAVPHIBASE LCREEK will be 

prohibited in future years. 

144. The sediment at NWS Yorktown, CAX, and NAVPHIBASE LCREEK has been 

dredged using hopper dredges or clamshell dredges and barges, and then trans- 

ported to the Craney Island rehandling basin or hydraulically pumped into the 

Craney Island Facility, depending on the type of dredge used. The approximate 

haul distances from NWS Yorktown, CAX, and NAVPHIBASE LCREEK to the Craney 

Island rehandling basin are given in Table 10. 

Open-Water Disposal 

145. Open-water disposal consists of placing dredged material into a 

body of water using hopper dredges , or dredge scows or barges, and allowing 

the material to settle into a stable mound on the bottom. The use of an 

open-water site for the disposal of dredged material may be limited by various 

environmental and economic constraints. Open-water disposal of material 

dredged from NWS Yorktown, CAX, and NAVPHIBASE LCREEK has been considered in 

the past; however, due to economic considerations and concerns regarding the 

suitability of the sediments for open-water disposal, this alternative was 

determined to be infeasible. 

146. Considering the difficulty in locating a new open-water disposal 

site and the relatively small volumes of material dredged from NWS Yorktown, 

CAX, and NAVPHIBASE LCREEK, only historically used open-water disposal sites, 

in the vicinity of the lower Chesapeake Bay , were considered as potential 

disposal sites. These sites include the Dam Neck, Norfolk, Thimble Shoal, 

Naval Channel, Wolf Trap, Wolf Trap alternate, Rappahannock Shoal, 
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Rappahannock Shoal alternate , and York River sites (see Figure 1). The 

approximate haul distances from NWS Yorktown, CAX, and NAVPHIBASE LCREEK to 

these sites are given in Table 10. 

Table 10 

Haul Distances* from Naval Weapons Station, Yorktown, Naval 

Supply Center, Cheatham Annex, and Naval Amphibious Base, 

Little Creek, to Open-Water Sites 

Haul Distance Haul Distance from 
Open-Water Disposal 

Site 

Craney Island 
(rehandling basin) 

Dam Neck 

Norfolk 

Thimble Shoal 

Naval Channel 

Wolf Trap 

Wolf Trap 
alternate 

Rappahannock Shoal 

Rappahannock Shoal 
alternate 

51 

41 

York River 8 

Haul Distance 
from NWS Yorktown 

nautical mile6 

54 

41 

47 

24 

16 

28 

23 

from CAX NAVPHIBASE LCREEK 
nautical mile6 nautical miles 

58 16 

45 

51 

28 

20 

31 

27 

55 

45 

11 

19 

25 

6 

11 

34 

30 

58 

47 

38 

Source: Steve Powell, USAED, Norfolk. 
* Distance from NWS Yorktown, CAX, and NAVPHIBASE LCREEK boundary. 

Dam Neck site 

147. The Dam Neck site is an ocean site located approximately 3 nauti- 

cal miles southeast of Virginia Beach, VA, and 7 miles south of the Chesapeake 

Bay mouth. This site is located on the nearshore continental shelf and is 

surrounded by productive marine waters. In addition, this site is located 

within a US Navy firing range. On 31 March 1988 this site was designated by 

the USEPA as an approved open-water disposal site. The site has an area of 

10 square miles and an average water depth of approximately 40 ft mlw. In 



1985 this site was expanded to a length of 30,000 ft and a width that tapers 

from 13,000 to 6,000 ft (US Environmental Protection Agency 1988). 

148. This site was first used in 1967 for the construction of the 

Thimble Shoal channel and has since been used by the Corps of Engineers for 

new work and maintenance dredging from the Thimble Shoal, Cape Henry, and 

Atlantic Ocean channels. Between 1967 and 1985 about 20.4 million cubic yards 

of dredged material was deposited at this site. The material deposited ranged 

in size from silt to coarse sand. Monitoring at this site has indicated that 

no significant environmental effects can be attributed to previous disposal of 

dredged material at this site (US Army Engineer District, Norfolk 1985). 

149. The current capacity of this site is approximately 65 million 

cubic yards , with fill to the 3S-ft contour. This site is expected to last 

SO years, if only material dredged from the Thimble Shoal, Cape Henry, and 

Atlantic Ocean channels is placed at the site. However, this site is expected 

to last only 10 years if the material dredged from'the three channels and the 

Norfolk Harbor Project is placed at this site (Powell, 1989).* 

Norfolk site 

150. The Norfolk site is an ocean site located approximately 17 nauti- 

cal miles east of the mouth 'of the Chesapeake Bay. This site is being studied 

by the USEPA to classify it as a designated open-water disposal site. This 

site is circular in shape and covers an area of approximately 65 square miles 

(radius - 24,000 ft) with an average water depth of 70 ft. This site has a 

capacity of approximately 1.34 billion cubic,yards , assuming a fill elevation 

of SO ft (US Army Engineer District, Norfolk 1985; Maryland Port Administra- 

tion 1988). 

Thimble Shoal site 

151. The Thimble Shoal site is located in the Chesapeake Bay approxi- 

mately 7 miles north of the entrance to Little Creek inlet or just northwest 

of the intersection of the Chesapeake Bay BridgeyTunnel and Thimble Shoal 

channel. The area of this site is approximately 1 square mile. In 196Sqthis 

site was used for the disposal of material dredged from Piers I-9 at the 

NAVPHIBASE LCREEK (see Table 3). 

* See Bibliography. 
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Naval Channel site 

152. The Naval Channel site is located in the Chesapeake Bay on the 

southeast end of the York River entrance channel. This site has an area of 

1,056 acres and is relatively flat, with water depths ranging from 32 to 37 ft 

mlw. In October 1984, 10 sediment samples were taken from this site using a 

Petersen grab sampler. The sediment from this site was generally a sandy soil 

with some clay fines. Seven of the ten samples had a USCS classification of 

SC, two samples had a classification of SP-SC, and one sample had a.classifi- 

cation of CH. 

153. This site was used in 1951-52 during the construction of the York 

River channel. In 1986, this site was the proposed disposal site for-an esti- 

mated 1,780,800 cu yd of material to be dredged from the York River entrance 

channel and an additional 1.2 million cubic yards'of maintenance material 

every 15 years for the next 50 years. 

154. The USFWS reported in a February 1986 Planning Aid Report that 

this site was in one of the productive winter crab harvesting areas of the 

lower Chesapeake Bay. However, this site is only 1,056 acres of the 

296,000 ,acres of productive winter crab harvesting area, and use of this site 

in the past has had no significant long-term environmental effects to the area 

(US Army Engineer District, Norfolk 1986). 

Wolf Trap site 

155. The Wolf Trap site is located in the Chesapeake Bay approximately 

3 nautical miles northwest of the York Spit channel. This site is 10,250 ft 

wide by 17,850 ft long, with an average water depth of 39 ft and a flat bottom 

contour. As of July 1986, this site had a capacity of approximately 61 mil- 

lion cubic yards, with fill to the 30-ft contour. This site and west to 

Mobjack Bay and Rigby and Cwynn Islands is a major production and harvesting 

area for soft and hard-shelled clams, oysters, and blue crab* (see also, 

US Army Engineer District, Baltimore, undated).** 

156. The NWS Yorktown and CAX proposed the use of this site in 1985;. 

however, it was decided not to use this site due to the perceived unsuitabil- 

ity of the sediment for open-water disposal and because the cost of monitoring 

the site was too high. This site was previously used for dredged material 

* Personal Communication, 1989, Steve Powell, Dredged Material Management 
Branch, US Army Engineer District, Norfolk, Norfolk, VA, 

** See Bibliography. 
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disposal; however, postdisposal monitoring of the environmental effects of the 

disposal was limited. Therefore, when the use of the site for the Baltimore 

Harbor and Channels Deepening Project was proposed around 1982, predisposal 

monitoring was necessary. The results of this monitoring suggested that a 

nearby alternate open-water disposal site should be located. This resulted in 

the selection of the Wolf Trap alternate site (US Army Engineer District, 

Baltimore 1974; Batty 1985; Blama 1985) (see also, US Army Engineer District, 

Norfolk, DF, 1986; US Army Engineer District, Baltimore, Memorandum, 1985; 

US Army Engineer District, Norfolk, Statement of Findings, undated).* 

Wolf Trap alternate site 

157. The Wolf Trap alternate site is located in the Chesapeake Bay 

southwest of the Wolf Trap site and slightly overlaps it. The dimensions of 

this site are approximately 2 by 4 nautical miles, with an average water depth 

of 39 ft and a flat bottom contour. As of July 1986, this site had a capacity 

of approximately 64.7 million cubic yards, with fill to the 30-ft contour. 

This site will be used for the disposal of 20.7 million cubic yards of mate- 

rial dredged from the York Spit channel as part of the Baltimore Harbor and 

Channels Deepening Project (Blama 1985, Powell**) (see also, US Army 

District, Baltimore, undated).* 

Rappahannock Shoal site 

158. The Rappahannock Shoal site is located in the Chesapeake 

Engineer 

approximately 2 nautical miles northwest of the Rappahannock Shoal channel and 

east of Bluff Point. This site is 4,861 ft wide by 15,864 ft long with a 

water depth of 55 ft on the southeast end and 95 ft on the northwest end, or 

an average water depth of 80 ft. This site is sloped from both east to west 

and north to south. As of 1986, this site had a capacity of approximately 

137.1 million cubic yards , with fill to the 30-ft contour. Similar to the 

Wolf Trap site, predisposal monitoring for the Baltimore Harbor and Channels 

Deepening Project suggested that an alternate open-water site be located. 

This resulted in the selection of the Rappahannock Shoal alternate site ' 

(US Army Engineer District, Baltimore 1974; Batty 1985; Blama 1985; Powell**) 

(see also, US Army Engineer District, Baltimore, undated).* 

* See Bibliography. 
** Personal Communication, 1989, Steve Powell, Civil Programs Branch, US Army 

Engineer District, Norfolk, Norfolk, VA.. 
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Rappahannock Shoal alternate site 

159. The Rappahannock Shoal alternate site is located in the Chesapeake 

Bay approximately 2 nautical miles south of the Rappahannock Shoal site. It 

measures approximately 1 by 5 nautical miles with an average water depth of 

40 ft. This site is slightly sloping from east to west and relatively flat 

from north to south. As of 1986, this site had a capacity of approximately 

56.6 million cubic yards , with fill to the 30-ft contour. This site will be 

used for the disposal of 8.2 million cubic yards of material dredged from the 

Rappahannock Shoal channel as part of-the Baltimore Harbor and Channels 

Deepening Project (Blama 1985, Powell*) (see also, US Army Engineer District, 

Baltimore, undated).** 

York River site 

160. The York River site is located in the York River just upstream of 

Sandy and Tue Points and the York River mouth. The approximate center of this 

site is located 300 yd southeast of Nun Buoy 24. In 1965, material dredged 

from CAK and NWS Yorktown was disposed at this site (US Navy, letter, 1965; 

US Army Engineer District, Norfolk, letter, 1965).** 

Beneficial Uses 

161. Beneficial uses of the dredged material should always be a prior- 

ity in developing a LTMS. Beneficial uses for material dredged from NWS 

Yorktown, CAK, and NAVPHIBASE LCREEK might include habitat development, uses 

in construction projects, beach nourishment, and shoreline stabilization. In 

recent years, the Navy has proposed that suitable material be used for beach 

nourishment and shoreline stabilization (US Army Corps of Engineers 1987b). 

Beach nourishment 

162. General. The use of dredged material for beach nourishment serves 

two beneficial purposes: disposal of the material and restoration of the 

eroding beach. However, the use of dredged material for beach nourishment is 

limited by various environmental and economic considerations. 

* Personal Communication, 1980, Steve Powell, Dredged Material Management 
Branch, US Army Engineer District, Norfolk, Norfolk, VA. 

** See Bibliography. 
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163. The Commonwealth of Virginia encourages beach nourishment as a 

disposal alternative, provided the material meets applicable environmental 

and engineering criteria. Providing the material is suitable, all proposed 

shoreline disposal sites may have merit since all undergo some erosion 

(Getchell 1989). 

164. Naval Amphibious Base. Beaches to the east and west of the Little 

Creek Inlet jetties have been used for the disposal of material dredged from 

the main Little Creek Channel on two occasions (see Figure 5). In 1975, all 

the material dredged from the main Little Creek Channel was placed on nearby 

beaches. Some of the material dredged from the channel contained silt, and 

this resulted in several complaints regarding the quality of the beach sand 

(US Army Engineer District, Norfolk, 1980).* Therefore, when the Little Creek 

Channel was dredged in 1984, only select material from the channel fairway was 

used for disposal on nearby beaches. Approximately one third of the material 

dredged from the main Little Creek Channel has been used for beach 

nourishment. 

Shoreline stabilization 

'165. General. The use of dredged material for shoreline replenishment 

serves two beneficial purposes: disposal of the material and restoration of 

the eroding shoreline. However, the use for shoreline replenishment is 

limited by various environmental and economic considerations. 

,166. Naval Weapons Station and Naval Supply Center. The use of dredged 

material for shoreline replenishment has been proposed at both NWS Yorktown 

and CAX (Powell, 1989).* The shoreline adjacent to Pier R-3 at NWS Yorktown 

(Figure 3) and the supply and fuel piers at CAX (Figure 4) are potential sites 

for shoreline disposal of material dredged from nearby sites. Shoreline 

replenishment at Pier R-3 may not be possible due to the security requirements 

in this area. However, shoreline replenishment at the supply and fuel piers 

has the potential to alleviate problems this area is experiencing with shore- 

line erosion. 

* See Bibliography. 
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PART VII: SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

167. This part of the report presents a discussion of the findings and 

conclusions made as a result of the Phase I effort. Recommendations for 

Phase 11 are also presented. 

Summary and Conclusions from Phase I Effort 

Geographic limits 
and time frame for LTMS 

168. Dredging is required to maintain navigation at NWS Yorktown, CAX, 

and NAVPHIBASE LCREEK. Most of the dredged material from these Naval facili- 

ties has been placed in the Craney Island Facility in the recent past, but 

this facility will not be available in the long term. Therefore, a Long-Term 

Management Strategy for dredged material disposal is required for these facil- 

ities. Considering the locations of the dredging areas and the potential dis- 

posal areas, the geographic limits for the LTMS should encompass the lower 

York River and lower Chesapeake Bay. A 50-year disposal capacity 

as the time frame for the LTMS. 

Dredging requirements 

169. Dredging required for NWS Yorktown and CAX is limited 

was assumed 

to the 

immediate vicinity of piers located in the York River at each of the respec- 

tive facilities. Dredging is required at the NAVPHIBASE LCREEK in the main 

Little Creek Channel and in the tributaries of Little Creek Inlet. Previous 

dredging for all three'facilities has been conducted, mostly with clamshell 

dredges, with material barged to the Craney Island Facility. 

170. No information was available on shoaling rates for any of the 

facilities; therefore, the dredging volume requirements must be estimated from 

the historical dredging records. However, this is difficult since the 

projects have been dredged only a few times , the time interval between 

dredging has been inconsistent , and new work dredging was performed at some 

locations before maintenance dredging was necessary. 

171. Considering the previous dredging performed at the NWS Yorktown, 

CAX, and NAVPHIBASE LCREEK, the dredging requirements are assumed as follows: 

a. At the NWS Yorktown, 200,000 cu yd of material every 7 years. 

a* At CAX, 30,000 cu yd of material every 5 years. 
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c. At NAVPHIBASE LCREEK, 140,000 cu yd of material every 4 years 
from the tributaries of Little Creek Inlet and 300,000 cu yd 
of material every 10 years from the main Little Creek Channel. 

172. Over the 50-year life of this LTMS, the total dredging requirement 

that must be accommodated is approximately 4,880,OOO cu yd (see Figure 11). 

Material characteristics 

173. Previous physical testing showed that sediment from NWS Yorktown, 

CAK, and the tributaries of NAVPHIBASE LCREEK was primarily fine-grained silt 

or clay, while sediment from the NAPHIBASE LCREEK's main channel was primarily 

sand. Previous chemical analyses performed on the sediments indicated that 

metals and some organic contaminants were present, but concentrations were 

low. Elutriate tests performed with the sediments indicated that some param- 

eters exceeded the Federal acute water quality criteria. Consideration of 

mixing would be required for these parameters. No biological testing was con- 

ducted to determine the acceptability of the materials for open-water 

disposal. 

Environmental resources 

174. Environmental resources of concern for this LTMS are those typical 

of the lower York River and lower Chesapeake Bay. Low-, middle-, and high- 

elevation marshes, areas of submersed aquatic vegetation, and oyster and clam 

grounds are areas of special significance. Several threatened or endangered 

species are found in this area, including the bald eagle, the green, leather- 

back, Kemp's Ridley, and loggerhead sea turtles, and the small whorled 

pogonia. 

175. Environmental concerns most often cited, for dredging and open- 

water disposal in this area are direct burial of aquatic organisms and sus- 

pension of sediment in the water column. Release of contaminants has 

generally not been a major issue. 

Disposal alternatives 

176. Disposal alternatives identified as available options during 

Phase I include confined disposal, open-water disposal, and beneficial uses. 

A summary of the disposal site capacities is shown in Table 11. The following 

constraints on available disposal options or sites were assumed: 

a. Considering the historical and aesthetic significance of 
upland areas located adjacent to the dredging areas and the 
required use of the Naval facilities for base operations, only 
previously identified CDF sites on the Navy facilities prop- 
erty were considered as available options. In addition, it 
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Table 11 

Capacities Remaining at Potential Confined Disp,osal Facilities 

and Open-Water Disposal Sites 

Confined Disposal Open-Water Disposal 
Site Capacity 

cu yd 
Facility Capacity* 

cu yd 

613,,067 

NA 

Site Location 

Naval Weapons Station,- 
Yorktown** 

Naval Supply Center, 
Cheatham Annex 

Naval Amphibious Base, 
Little Creek? 

Dam Neck 

Norfolk 

429,147 

mm 

-- 

Thimble Shoal -- 

Naval Channel -- 

Wolf Trap -- 

Wolf Trap alternate -- 

Rappahannock Shoal --' 

Rappahannock Shoal alternate -- 

York River WV 

Total 1,042,214 1,724,400,000 

. -- 

-.. 

em 

65,000,OOO 

1,340,000,000 

NA 

NA 

61,000,OOO 

64,700,OOO 

137,100,000 

56,600,OOO 

NA 

* Assumed lo-ft disposal height over entire area of the site. 
** Includes Old Disposal and Landfill/Forest sites. 

? Includes Desert/Little Creek Cove, Rifle Range, and Beach Drive sites. 
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was assumed that material dredged from a particular facility 
could only be disposed at a CDF located on that facility. 

b* Considering the relatively small dredging volumes and the dif- 
ficulty in designating or selecting a new-open water site, 
only previously used or presently active open-water sites were 
considered as potential options. 

177. Confined disposal. Several sites at NWS Yorktown, CAX, and 

NAVPHIBASE LCREEK have the potential to function as CDF sites for dredged 

material, as well as the proposed CDF site located between the supply and fuel 

piers at the CAX. 

178. Finding a suitable CDF site on NWS Yorktown or NAPHIBASE LCREEK is 

complicated by various environmental concerns, such as the presence of wet- 

lands and spring-fed streams. The NWS Yorktown, CAX, and NAVPHIBASE LCREEK 

have expressed concern over locating new CDF sites on their property because 

base operations and training activities would be disrupted. 

179. The Old Disposal and Landfill/Forest sites at NWS Yorktown, as 

well as the Desert/Little Creek, Rifle Range, Beach Drive, and Landfill sites 

at NAVPHIBASE LCREEK, have the potential to be suitable CDF sites. The New 

Magazine and Pier 60 sites at NAVPHIBASE LCREEK also have the potential to 

function as CDF sites; however, these sites are of insufficient area to handle 

significant volumes of dredged material. 

180. Assuming that each of the above sites can handle an additional 

10 ft of fill over their entire area , the maximum.capacity of these sites 

would be approximately 1,042,OOO cu yd (Table 11). Since the surface area of 

the Landfill site was unavailable, the capacity of this site was not included. 

181. Open-water disposal. Five open-water sites offer potential for 

use by NWS Yorktown, CAX, and NAVPHIBASE LCREEK. These include the Dam Neck 

and Norfolk ocean sites and the Naval Channel, Wolf Trap alternate, and Rap- 

pahannock Shoal alternate sites. 

182. Two potential problems associated with disposal at these sites are 

the cost of monitoring the potential environmental effects of disposal and* 

potential,conflicts with the disposal plans for the Norfolk and Baltimore Har- 

bors and Channels Deepening Projects. 

183. The Thimble Shoal and York River sites may have the potential to 

serve as disposal sites; however , they have not been used since 1965. In 

addition, some sites in the York River may be available for disposal of mate- 

rial dredged from NWS Yorktown and CAX. 
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184. The haul distances from each of the facilities to one or more of 

the available disposal sites is comparable to the haul distance to the Craney 

Island Facility. Considering the fact that rehandling of the material would 

not be required for open-water disposal at any of the identified sites, the 

transportation costs should be lower for open-water disposal than for place- 

ment at Craney Island. 

185. While approximately 1.72 billion cubic yards of disposal capacity 

is remaining in the Dam Neck, Norfolk, Naval Channel, Wolf Trap afternate, and 

Rappahannock alternate disposal sites , much of the remaining capacity at these 

sites will be used by the Baltimore and Norfolk Harbors and Channels Deepening 

Projects (see Table 11). However, considering the relatively low volumes of 

material dredged from NWS Yorktown, CAX, and NAVPHIBASE LCREEK over the 

50-year life of this LTMS, there would appear to be a sufficient amount of 

capacity remaining at these sites to allow the disposal of the material from 

NWS Yorktown, CAX, and NAVPHIBASE LCREEK. 

186. Beneficial uses. Beach nourishment has been used in the past for 

the disposal of material dredged from the main Little Creek Channel. However, 

only about one third of the material dredged from NAVPHIBASE LCREEK's main 

channel is suitable for beach nourishment. 

187. Shoreline replenishment has been considered at NWS Yorktown and 

CAX in the past. Assuming that some of the material dredged from either NWS 

Yorktown or CAX would be suitable for shoreline stabilization, this form of 

disposal should be considered. 

Comparison of dredging 
requirements and disposal resources 

188. The total dredging requirement for all three facilities for a 

50-year period is approximately 4,880,OOO cu yd. This exceeds the maximum 

total available volumetric capacity of 1,042,OOO cu yd of all the prime candi- 

date confined disposal sites (Table 11). Only a portion of the material at 

NAPHIBASE LCREEK is suitable for beach nourishment. Based on these considera- 

tions, placement of a significant fraction of the materials from these facill- 

ties at open-water disposal sites must be considered for the long term. 

Several historically used or active open-water disposal sites are located 

within haul distances equivalent to those for previous disposal at the Craney 

Island Facility. Although some of these sites are serving other Federal 
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navigation projects in the area , the available volumetric capacity of the 

sites should not be a constraint. 

189. The LTMS for these facilities will likely involve a combination of 

open-water disposal, confined disposal, and beneficial uses. Beneficial uses 

should be considered as a high priority for any material that meets the eco- 

nomic, engineering, and environmental criteria for the given use. Open-water 

disposal should be considered as the prime option for disposal of materials 

found to be acceptable for such disposal. Confined disposal should be con- 

sidered as the prime option for materials found to be unacceptable for open- 

water disposal because of environmental constraints. 

Recommendations for Phase ,I1 Activities 

190. Phase II activities for the LTMS process are associated with the 

formulation of appropriate alternatives. The requirements for specific engi- 

neering and environmental studies should be determined. Based on the results 

of this Phase I effort, the following specific activities are recommended for 

Phase 11: 

a. Determine environmental, engineering, and economic criteria 
for dredging and disposal. Acceptability of material for 
open-water disposal is especially critical to this LTMS. 
Other environmental criteria would include those for spatial 
and temporal proximity to ecologically sensitive areas or 
endangered species, acceptability of material for beach 
nourishment or other beneficial uses, and decision points for 
implementation of control measures for contaminated materials. 
The criteria previously used for delineation of wetland areas 
on Naval property should be reassessed in light of the newly 
developed delineation criteria adopted by concerned Federal 
agencies. Engineering criteria would include those regarding 
operational limitations on dredging equipment (pumping/haul 
distances), physical behavior of dredged material at disposal 
sites, and potential for contaminant transport. An economic 
analysis should be conducted to compare costs of available 
alternatives with previous practices. 

b. Determine an appropriate forum and a central point of contact 
for coordination of the LAMS process with appropriate resource 

( agencies and local interest groups. Solicit their comments on 
the results of the Phase I effort, and identify any additional 
concerns related to proposed dredging and disposal options. 
Incorporate, as appropriate, their substantiated concerns into 
the LTMS. The process used by the Norfolk District for 
coordination of Federal projects should be considered as a 
vehicle for this coordination effort; 
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C. 

e. 

Identify alternative dredging techniques and disposal options 
that meet the LTMS study objectives. Those options should be 
prioritized according to projected disposal requirements for 
each of the facilities. 

Determine the need for further investigations such as sediment 
and water quality, hydraulic and sediment transport, and other 
areas of interest relative to selection of dredging methods, 
transportation systems, and disposal options. Prioritize the 
needs based on value to project and costs. 

Perform appropriate environmental and engineering.studies 
necessary to evaluate each dredging and disposal option. For 
example, obtain additional data on sediment and water samples 
and assess characteristics and disposal needs, more cultural/ 
historic resource data based upon identified management 
options, and data related to dredged material physical proper- 
ties for evaluation of the range of dredging-induced environ- 
mental alternatives, beneficial uses, or other options. 
Conduct site studies for hydraulic analyses, upland surface 
and ground-water evaluations , and environmental impact of 
dredged material disposal. The Management Strategy outlined 
by the Corps of Engineers (Francingues and Mathis 1989) should 
be used as a guide to the types of testing/evaluation that may 
be required based on a site-specific evaluation conducted in 
Phase I. Testing requirements for dredged material evaluation 
should be consistent with the Corps' Regulatory Guidance* and 
the Federal standard (33 CFR 335-338) (see Engler et al. 
1988). 

* RG Peter Offringa, Deputy Director of Civil Works, 19 August 1987, "Testing 
Requirements for Dredged Material Evaluations," Regulatory Guidance Letter, ' 
Washington, DC. 
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