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Former Nansemond Ordnance Depot 

Suffolk, Virginia 

EPA Facility ID: VAD123933426 

Basin: Nansemond River 

HUC: 02080208 

Executive Summary 

The Former Nansemond Ordnance Depot site was used for activities related to explosives and 
ammunitions and is located in Suffolk, Virginia, at the confluence of the Nansemond and James 
rivers.  Surface water and sediment at the site contain concentrations of trace elements, PAHs, and 
pesticides that exceed screening guidelines.  Of particular concern is substantial contamination 
of a beachfront disposal area. This area is subject to erosion into the James River, which provides 
habitat for numerous NOAA trust resources.  Streeters Creek contains concentrations of PAHs 
in sediment that pose a risk to aquatic organisms, although information on specific NOAA trust 
resources in the creek was not available. 

Site Background 

The Former Nansemond Ordnance Depot (FNOD) is located on a decommissioned 430 hectare 
(1,062 acre) U.S. military facility in Suffolk, Virginia (Figure 1). The property is bordered to the west 
by the Nansemond River, to the north by the James River and Hampton Roads, and to the east 
by Streeters Creek. 

The depot was used during World Wars I and II and the intervening years for various activities 
related to the preparation, processing, storage, shipment, salvage, reconditioning, and disposal 
of ammunition.  It was apparently used after World War II in demobilization, including dump-
ing explosives, ammunition, and chemicals.  Numerous areas of concern have been identified at 
the FNOD (Table 1 and Figure 2). The potential waste sources and affected areas that have been 
investigated include landfills and disposal areas, burning grounds, an impregnation kit area, on-site 
water bodies, and offshore areas. The FNOD property is now occupied mostly by Tidewater Com-
munity College (TCC), the General Electric (GE) Company, and Interstate 664 (Gannett Fleming 
1998a). 

Beachfront erosion, surface water runoff, and groundwater migration are the pathways for migra-
tion of contaminants to NOAA trust habitats.  Of particular concern is the debris on the James River 
Beach Front Area, which is subject to continued erosion into the river. Surface water ponds and 
creeks are shown in Figure 2. The majority of stormwater runoff west of I-664 flows through the 
TCC Lake. The upper surface of the water table ranges from several feet to as much as 12 m (39 ft) 
or more below land surface. The permeability of the soil is moderately rapid.  Information on the 
direction of groundwater flow was not available (Gannett Fleming 1998a). 

The FNOD is currently classified as a Formerly Used Defense Site. The U.S. Army Corps of Engineers 
is identifying and remediating areas of concern at the site. The FNOD was placed on the National 
Priorities List in July 1999 (U.S. EPA 2000). 
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Figure 1.  Location of the former Nansemond Ordnance Depot in Suffolk, Virginia. 

NOAA Trust Resources 

Habitats of primary concern to NOAA are surface waters and associated bottom substrates of 
the Nansemond River, the James River, and Hampton Roads, both estuaries of Chesapeake Bay. 
Anadromous fish, estuarine fish, and invertebrates are the resources of concern within the estuaries 
(Table 2).  Estuarine waters of this area range from shallow flats and tidal streams generally less 
than 2 m (6.5 ft) deep to trenches that are 13 m (43 ft) deep (USGS 1986, 1989).  Salinities range 
from 14 to 20 parts per thousand, and sediments range from silts to sands (Majumdar et al. 1987). 
No resource information was available for Streeters Creek, a small tidal stream that traverses the 
edge of the facility (Gillingham personal communication 2000). 

Trawl surveys by the Virginia Institute of Marine Science (VIMS) indicate that the estuary provides 
nursery and adult habitat for numerous estuarine and marine fish.  Estuarine residents include bay 
anchovy, oyster toadfish, sheepshead minnow, killifishes, silversides, Northern pipefish, gobies, and 
hogchoker (VIMS 1989).  All life stages of these species are spent within the estuary and several of 
the species are highly abundant.  Species such as bluefish, mullet, pinfish, butterfish, and the sciae-
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Figure 2.  Detail of the Former Nansemond Ordnance Depot Property. 

nids (croaker, weakfish, spotted seatrout, spot, drum) are coastal spawners; eggs and larval stages 
drift offshore and juvenile stages migrate to the estuary.  Because many of these species are long-
lived, juveniles may spend several years in the estuary.  Adults of several of the species also can be 
found within the estuary seasonally.  Bluefish, spot, and Atlantic croaker are particularly abundant 
in the area (Stone et al. 1994). 

Several anadromous fish use the estuaries as a migratory corridor, juvenile nursery, and adult 
habitat.  Juvenile and adult white perch are abundant; the adults spawn in the Nansemond River 
upstream of the site.  Striped bass, particularly juvenile stages, are common in the estuary.  Adults 
may spend time in the area as well, but many move seaward. Blueback herring and alewife also 
are present in the estuaries, spawning in upper portions of the Nansemond River, upstream of the 
site. The catadromous American eel is found throughout the Chesapeake basin, with juvenile life 
stages near the site (Stone et al. 1994). 

Several invertebrates are present in the estuary including blue crab, grass shrimp, eastern oyster, 
and northern quahog. Juvenile and adult blue crab are abundant; mating and larval stages also are 
observed in the estuary although females usually migrate to coastal waters to brood and release 
eggs.  Grass shrimp, oyster, and quahog spend all life stages in the estuary (Stone et al. 1994). 

Substantial commercial and recreational fisheries are present in the Hampton Roads portion of 
Chesapeake Bay.  Popular species include bluefish, croaker, spot, weakfish, flounder, blue crab, 
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Table 1.  Areas of concern at the Former Nansemond Ordnance Depot (Rust Environment & Infra-
structure 1998; Gannett Fleming 1998a). 

Area of Concern Descriptiona Available Datab 

James River Beach 
Front Area 

TNT Removal Area 

Main Burning 
Ground/Steam-out 
Area 

Impregnation Kit Area 

Horseshoe Pond Dis-
posal Area 

Western Landfill/ 
Demolition Range 

Retention Pond-
Associated Soil Pile 

TCC Lake 

Area J Pond 

Potential Crop Test 
Field 

Tire Pile 

Tracks A & B Possible 
Burning Grounds 

Tracks H, I, J, K Explo-
sive Ground Scars 

Streeters Creek/ 
Lakeview Drive 
Ground Scars 

Track K Explosive 
Magazine Line Landfill 

Track A Explosive 
Magazine Line East 
Disposal Area/Pit 

WW I- and WW II-Era 
Piers 

Brick Vault Area 

GE Pond 

TCC Groundwater 
Contamination 

Nansemond River Cul-
vert Area 

Drum of Tarry Sub-
stance 

Used as a disposal area during WW II.  Approximately 6 ha (15 
acres) of the beach front is littered with miscellaneous debris, 
including metal machinery parts and German artillery shells. 

Approximately 0.8 to 1.2 ha (2 to 3 acres) used as a disposal 
and maintenance area for ordnance-related waste, bulk explo-
sives, propellants, small arms ammunition, and scrap metal from 
about 1917 to 1950.  A removal action for contaminated soils was 
conducted in 1992. 

Used to detonate explosives and clean out TNT from shells 
during and after WW I and WW II.WW II.     

Used as a disposal area for WW I impregnation kits and other 
debris. 

Used as a disposal and burning area for solid waste and ordnance. 

Area is littered with miscellaneous debris. The activities con-
ducted are not known. 

Ordnance and explosive materials were found while excavating a 
retention basin on the TCC Campus. 

Ammunition magazines, a smokeless powder magazine, a primer/ 
fuse magazine, a powder exchange, and a tetryl platform once 
operated around the lake. 

The site contains three former smokeless powder magazines and 
ground scars exist along the edge of the pond. 

Identified as a ground scar and may possibly be a defoliant or 
biological testing area. 

Contains large amounts of stockpiled tires and the area is possibly 
a former solid waste dump. 

TNT and ordnance are suspected to have been burned in this 
area. 

Mounding and ground scars have been observed around the 
former explosive magazines. 

Used for dumping of solid wastes and construction debris. 

Evidence of solid waste has been reported in the area. 

The site is believed to have been a solid waste disposal 
area, and mounding and ground scars have been observed. 

Used for loading and unloading munitions and engineering mate-
rials. 

Contains up to 30 vaults that may have been used for irrigation of 
crops, steam-out of TNT, and management of waste water gener-
ated in the burning ground. 

Several areas of concern surround the pond. 

Groundwater near the TNT disposal area contains explosives and 
trace elements. 

Stormwater runoff flowing through the culvert may be contami-
nated from soil and groundwater in the area. 

A drum filled with a black tarry substance of unknown origin. 

15 soil samples 

7 soil samples (after the removal 
action) 

4 soil samples 

23 soil samples 

2 soil samples, 5 sediment samples, 5 
surface water samples 

One sediment sample, one surface 
water sample 

No data were available 

6 sediment samples, 6 surface water 
samples 

3 sediment samples, 3 surface water 
samples 

No data were available 

One soil sample 

One soil sample 

No data were available 

4 soil samples, 3 sediment samples, 
4 surface water samples 

No data were available 

No data were available 

One sediment sample 

Approx. 48 soil samples, 6 ground-
water samples, 4 sediment samples, 
and 2 surface water samples 

One sediment sample, one surface 
water sample 

102 soil samples, 16 groundwater 
samples 

One sediment sample, one surface 
water sample 

One soil sample 

a: Size of site and dates of operation provided only if the information was available from the documents reviewed. 
b: Data from Gannett Fleming (1998a and 1998b). 
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oyster, and quahog (Majumdar et al. 1987).  Commercial fisheries also occur with the majority of 
the harvest consisting of blue crab. The Virginia Marine Resources Commission did not have any 
information on Streeters Creek; however, the tidal stream is not actively managed and fisheries are 
likely to be limited (Gillingham personal communication 2000).  Bivalve harvests are restricted sur-
rounding the FNOD facility because of industrial runoff (Wright personal communication 2000). 

Site-Related Contamination 

Numerous investigations involving sampling of soils, groundwater, sediment, and surface water 
have been conducted throughout the site (Gannett Fleming 1998a). The number of samples col-
lected, and the type of matrix sampled is presented in Table 1.  Maximum concentrations of con-
taminants detected at the FNOD, compiled from data in Gannett Fleming (1998a and 1998b) are 
presented in Table 3. Trace elements, polynuclear aromatic hydrocarbons (PAHs), and pesticides 
have been detected at concentrations greatly exceeding screening guidelines (Table 3).  Ordnance 
compounds also have been detected, but screening guidelines are not available for these contami-
nants (Table 4). 

The greatest concentrations of arsenic, cadmium, copper, lead, and PAHs found in soil were col-
lected from the James River Beach Front Area, which is subject to erosion into the river.  Concentra-
tions of trace elements exceeded average U.S. concentrations by two to three orders of magnitude. 
Screening guidelines for PAHs in soil are not available, but the PAH concentration exceeded the 
sediment ERL by two orders of magnitude. The highest concentration of zinc was found in soil 
from the Impregnation Kit Area.  Pesticides and ordnance compounds were detected throughout 
the FNOD.  Maximum concentrations of trinitrotoluene (TNT) and dinitrotoluene (DNT) were found 
in the vicinity of the TNT Removal Area. 

Groundwater samples were collected at the TCC Groundwater Contamination Area and the Brick 
Vault Area.  Numerous ordnance compounds were detected, primarily at the TCC Groundwater 
Contamination Area.  Copper detected in groundwater was an order of magnitude greater than 
the ambient water quality criteria (AWQC). 

Sediment and surface water samples were collected from freshwater ponds and creeks on the 
FNOD property, including Horseshoe Pond,TCC Lake, Area J Pond, Streeters Creek, the Steam-out 
Area Pond, a water body near the Brick Vault Area, and a culvert on the western edge of the 
site draining into the Nansemond River.  In addition, four offshore sediment samples have been 
collected in the James River adjacent to the FNOD. 

The maximum sediment concentrations of copper and lead were in samples collected from the 
Nansemond River Culvert Area.  Sediment from Streeters Creek contained total PAH concentrations 
that substantially exceeded the ERL guideline.  Elevated dichlorodiphenyltrichloroethane (DDT) 
and dichlorodiphenyldichloroethylene (DDE) concentrations were found in sediment from Horse-
shoe Pond.  Surface water samples collected from Horseshoe Pond contained the greatest concen-
trations of cadmium, nickel, silver, and zinc.  Concentrations of lead in surface water from the Brick 
Vault Area exceeded the AWQC by four orders of magnitude.  In the offshore areas, sediment from 
one location near the James River Beach Front Area had concentrations of copper, lead, and zinc 
that slightly exceeded their respective screening guidelines. 
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