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Introduction

Jamestown Island, Virginia, became the site of the first permanent English colony in North America in 1607.  In 1893, 22.5 acres of the island were donated to the Association for the Preservation of Virginia Antiquities (APVA). The National Park Service (NPS), Colonial National Historical Park (COLO), acquired the remaining 1,500 acres in 1934. Collectively, the APVA and the NPS have unearthed and studied many artifacts on the island so that they can provide an improved understanding of the history of the colony to visitors. To better present this history, the NPS intends to improve existing and construct additional facilities by 2007 to celebrate the 400th anniversary of the settling of Jamestown.
Jamestown Island is located south of the York-James Peninsula in the James River Estuary. The island is bounded to the southwest and southeast by the James River Estuary and to the north by the Back River and the Thorofare, an estuary that connects the Back River to the James River Estuary. Powhatan Creek flows from the uplands of the peninsula into Sandy Bay, northwest of the island. Sandy Bay primarily drains southeast into Back River but can also drain southwest directly into the James River Estuary under a bridge along Colonial National Historical Parkway. Because of their location near the mouth of the Chesapeake Bay, the James River, the Thorofare, the Back River, Sandy Bay, and lower Powhatan Creek are tidal and contain brackish water.
Unlike other tributaries of the Chesapeake Bay in which water clarity is limited primarily by suspended phytoplankton, clarity in the James River Estuary and its tributaries is limited primarily by suspended sediment. Furthermore, the section of the James River in the vicinity of Jamestown Island is the most turbid part of the estuary because of the possible combined effects of transport of sediment into the estuary from the ocean, re-suspension of bottom sediment, and flocculation of the silt and clay transported from throughout the James River basin estuary (Robert Diaz, 2003, Virginia Institute of Marine Science, oral commun.) Ongoing development in the Powhatan Creek watershed likely contributes substantial loads of sediment to this estuarine system. As a result of the high sediment load and rate of sediment deposition in the area, benthic communities appear to be highly stressed.

Construction on Jamestown Island will contribute additional sediment to the surrounding estuarine systems, the amount of which will depend on the effectiveness of the best management practices (BMPs) constructed to trap sediment derived from the construction. Because sediment loads and flows from other sources are so much greater than those likely to come from Jamestown Island, effects from the construction likely will be very small. The parts of the estuarine system affected by this construction are highly uncertain. If the discharge becomes well mixed with other water, effects of the sediment load will become distributed throughout the system and likely will be negligible. If the discharge does not mix well, the location and extent of affected areas would be small and would depend on when the timing of runoff from the construction occurs relative to the tidal cycle, flows from Powhatan Creek, and winds. 
A reconnaissance in the vicinity of Jamestown Island on Monday, August 11, 2003, substantiated that the effects of sediment and turbidity from the island likely would be small and difficult to identify. Extremely heavy rains fell across the Powhatan Creek Watershed and Jamestown Island the preceding Friday night/Saturday morning and the morning of August 11. Freshwater flow from Powhatan Creek was quite turbid and reduced the salinity of the estuary. Specific conductance where Colonial Parkway crosses Powhatan Creek previously ranged from 1,650 to 9,630 S/cm during monthly monitoring from July 1, 1997 through June 30, 1998, by the Virginia Department of Environmental Quality (DEQ). During the reconnaissance, the specific conductance was only 199 S/cm. Runoff from around the parking lot at the visitor center flowed into a hardwood wetland before it flowed under the tour road and discharged into the Back River. This discharging water had a distinct “tea” color and little sediment as is typical of such Coastal Plain wetlands. Although the sediment content of the discharge from Powhatan Creek is substantially greater than that from the parking-lot runoff largely because of the large difference in the drainage areas and the resulting difference in hydrologic response, the concentration of sediment in the Powhatan Creek runoff water is likely greater due to the large amount of construction in the Powhatan Creek Watershed. During the reconnaissance, creeks crossed by the tour road that drain the island were turbid. It could not be determined at that time whether the turbidity was from erosion from the island caused by the morning rain, the re-suspension of creek-bed sediment, or sediment from the adjacent estuaries that was tidally introduced into the creeks. 
Although the above indicates that construction likely will have little other than local effects on the estuary, a study is needed to investigate the validity of this conclusion. By collecting initial background information, an appropriate follow-up, and likely more involved, investigation can be designed and implemented. 
Objective and Scope
The objective of the project is to determine the likely effects of construction near Jamestown Island on the water quality, specifically the turbidity and suspended sediment, and bottom-sediment quality of the Back River and the Thorofare.  The project will consist of two phases. An initial phase will collect background water-quality and bottom sediment-quality information prior to, and just after the beginning of construction and will be used to develop a strategy for monitoring water and sediment quality during and after construction. In Phase 2, additional data will be collected during and after construction to determine the effects of the construction on the water and sediment quality. The data and other observations will be used to provide recommendations for reducing sediment contributions during construction and documenting possible effects of construction on turbidity and sediment deposition in the estuary.
Approach
The study will consist of 2 phases: Phase 1 will consist of a reconnaissance to collect background information used to assist in an initial assessment of the effects of the construction and in designing Phase 2: Phase 2 will consist of monitoring and an evaluation of the effects of runoff on the estuary during and after construction. 
· Phase 1 Study Approach
Although the approach to a study such as this typically is to collect background data prior to construction and then collect data during and after construction, such an approach likely will be of limited value at Jamestown. Information collected prior to construction will, at best, help to better understand the complexity of the system and design a monitoring program for the construction period but is of limited value in establishing baseline effects. This is because of (1) the short time period for data collection prior to construction, (2) the large difference between the local drainage systems on the island before and after construction is initiated, (3) the large effects of the other sediment sources, (4) the large effects of tide and wind, and (5) the large differences in the response of any hydrologic system among different storm events. The following are the components of the Phase 1 study approach:
1. The quality of runoff from the parking lot on Jamestown Island will be sampled during one storm event. The sample-collection site will be located after runoff passes through wooded wetland but before it discharges into the Back River. Suspended sediment of selected samples will be measured. Field-determined parameters (specific conductance, dissolved-oxygen concentration, water temperature, pH, and turbidity) will be measured continuously during the storm event. Only one storm event will be sampled because of the limited time available and because the sediment concentration of this runoff is likely so much less than derived from the construction and other sources. 
2.   Selected sites will be sampled in Powhatan Creek, Sandy Bay, Back River, and the Thorofare during one storm event and one period not significantly affected by storms. Field-determined parameters (specific conductance, dissolved-oxygen concentration, water temperature, pH, and turbidity) will be measured. Selected samples will be analyzed for suspended sediment. The period not affected by storms will provide a base line for sediment concentrations for these times. The storm period will be to provide information on sediment concentrations largely derived from Powhatan Creek during such periods.
3. Bottom sediment will be collected and analyzed for heavy metals (Schedule 1631) and semi-volatile organic compounds (Schedule 2502) to determine the base-line sediment quality should Jamestown be determined to substantially affect the sediment load to the estuaries. If the Jamestown construction substantially affects the sediment load, the affect on sediment quality likely will be investigated in Phase 2. Sites will include
· One site in the wetland through which runoff flows from the parking lots before discharging into the Back River. This site is expected to contain sediment that settles from the runoff before being discharged to the Back River.
· One site in Back River in the vicinity of the outfall. This will be the site in which the greatest concentration of sediment will most likely settle from runoff. Such settling will most likely occur during high and low slack water.
· One site in Sandy Bay will be sampled as a “background” site upstream of the outfall during outgoing tide.
· One site in the Thorofare will be sampled as a “background” site downstream of the outfall during outgoing tide.

4.  Digital photographs will document sampling sites and conditions. All sampling sites will be located with a global positioning system (GPS).

5. An initial estimate of the contribution of sediment derived from construction relative to the contribution contributed by the Powhatan Creek Watershed will be calculated by estimating the loads from the two sources. Relative runoff from the Jamestown site and from the Powhatan Creek Watershed will be used for computing relative sediment loads. Runoff from each area will be determined by use of a runoff calculation or simple runoff model. Sediment concentrations will be assumed from the literature for construction sites and BMPs similar to those at Jamestown Island and will be measured values for Powhatan Creek. The measured values will be used for Powhatan Creek because part of the sediment derived from the watershed will settle as water velocities decrease in the marshes and estuaries. This method of calculating relative sediment loads may be the only way the effects of construction near Jamestown Island can be determined because the tidal influences and large contributing areas for other sources would make load determination through full data collection extremely expensive.

6. Although identification of effects of appreciable sediment contribution may not be possible, suggestions will be developed and provided, as appropriate, during the course of the study on ways to reduce sediment contribution from the construction site to the estuary.

7. The plan for sampling during Phase 2 will be developed in coordination with the NPS. The nature of the plan will be determined from data and other information obtained during Phase 1.
Deliverables

1. All digital information including sampling-site information and water and sediment-quality data will be provided to the NPS on a CD as an excel spreadsheet.
2. All digital photographs will be provided with the location, date, and description of each photograph.

3. A plan for continued Phase 2 monitoring of runoff from the construction site.
4. Suggestions will be provided to the NPS on ways to reduce the effects of sediment contributed from the construction site.
5. An interpretive report that incorporates information from Phase 1 will be written as a part of the Phase 2 part of the study.
Data Management and Archiving

All water-quality data, bottom-sediment-quality data, and sampling-site information will be stored in the USGS National Water Information System (NWIS). This will make the data available to the public and other researchers on NWIS Web.

Phase 1  Cost:
$30,000-$35,000
Phase 1 Timing

Phase 1 of the project will be completed 9 months after the start of the project.
· Phase 2 Study Approach
The Phase 2 study approach will be planned during Phase 1. Several likely components include 

1. Conduct tracer test under different conditions of tide, wind, and runoff to determine the mixing patterns of water discharged from the construction site.
2. Sampling runoff from the Jamestown construction site during runoff periods to determine the sediment contribution from the site.

3. Sampling the estuarine system during runoff and non-runoff periods to determine sediment distribution form other sources.
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