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ON THE COVER 

All images are from Richmond National Battlefield Park. Clockwise from left, a warm-season grass meadow at Gainesô Mill , 

marbled salamander (Ambystoma opacum), and prescribed fire activity for grassland/cultural meadow management. 
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Executive Summary 

The goal of this assessment is to provide an overview of natural resource condition status to 

allow Richmond National Battlefield Park (NBP) to effectively manage National Park Service 

(NPS) trust resources through Resource Stewardship Strategies (RSS) and General Management 

Plans. An ancillary benefit is that it will aid the park in meeting government reporting 

requirements, such as the land health goals under the Government Performance Results Act 

(GPRA).  

This assessment is based on existing data and information from natural resource managers at 

Richmond NBP and the Mid-Atlantic Inventory and Monitoring Network. A natural resource 

assessment should provide a concise, understandable, and accurate summary of the condition of 

the ecological system. Reporting on this ecological condition will provide for better decision-

making at the park level. Thus, collaborating with decision-makers was an important part of this 

project.  

The natural resources evaluated in this assessment were landscape dynamics, vegetation 

communities, wetland and riparian resources, biological integrity, water resources, and park-

wide resources such as soils, air quality, visitor use, viewscape, and soundscape. Precise 

measurements and objective analysis are preferred for assessing the condition of natural 

resources. Wherever possible, we used quantitative data and established thresholds, but in some 

cases only qualitative measures were available to rate important categories. Rather than remove 

these categories all together, we simply reported on the type of data that was available and the 

methods used to compare these data to a desired condition. In all cases, straightforward tables, 

charts, maps, and geospatial data are provided to summarize findings. 

Based on available data, the majority of resources at Richmond NBP appear to be in good 

condition. One exception is the amount of exotic plant species detected at established forest 

monitoring plots. Recent and consistent water quality data within the park is the most striking 

data gap. Though data were not available for this assessment, MIDN I&M network began 

monthly water quality monitoring in 2010. Current data gaps also include soil chemistry and 

acidity, impact of visitor use on natural resources, and population trends of faunal species. The 

MIDN network began assessing forest soil chemistry and acidity in the forest vegetation 

monitoring plots in 2011, although data was not available for this assessement. 

In-park threats and stressors include habitat degradation by exotic plant species. Outside park 

stressors include high density residential and commercial development, industrial and 

agricultural runoff, and concerns regarding air quality, particularly atmospheric deposition. 

 

Publisherôs Note:  Some or all of the work done for this project preceded the revised guidance 

issued for this project series in 2009/2010. See Prologue (p.16) for more information. 
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Prologue 

Publisherôs Note:  This was one of several projects used to demonstrate a variety of study 

approaches and reporting products for a new series of natural resource condition assessments in 

national park units. Projects such as this one, undertaken during initial development phases for 

the new series, contributed to revised project standards and guidelines issued in 2009 and 2010 

(applicable to projects started in 2009 or later years). Some or all of the work done for this 

project preceded those revisions. Consequently, aspects of this projectôs study approach and 

some report format and/or content details may not be consistent with the revised guidance, and 

may differ in comparison to what is found in more recently published reports from this series. 
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1.0 NRCA Background Information 

Natural Resource Condition Assessments (NRCAs) evaluate current conditions for a subset of 

natural resources and resource indicators in national park units, hereafter ñparks.ò For these 

condition analyses they also report on trends (as possible), critical data gaps, and general level of 

confidence for study findings. The resources and indicators emphasized in the project work 

depend on a parkôs resource setting, status of resource stewardship planning and science in 

identifying high-priority indicators for that park, and availability of data and expertise to assess 

current conditions for the things identified on a list of potential study resources and indicators. 

NRCAs represent a relatively new approach to 

assessing and reporting on park resource conditions. 

They are meant to complement, not replace, 

traditional issue and threat-based resource 

assessments. As distinguishing characteristics, all 

NRCAs: 

 are multi-disciplinary in scope
1
  

 employ hierarchical indicator frameworks
2
 

 identify or develop logical reference 

conditions/values to compare current condition 

data against
3,4

 

 emphasize spatial evaluation of conditions and 

GIS (map) products
5
 

 summarize key findings by park areas
6
 

 follow national NRCA guidelines and standards for study design and reporting products  

 

Although current condition reporting relative to logical forms of reference conditions and values 

is the primary objective, NRCAs also report on trends for any study indicators where the 

                                                 
1 However, the breadth of natural resources and number/type of indicators evaluated will vary by park 
2 Frameworks help guide a multi-disciplinary selection of indicators and subsequent ñroll upò and reporting of data 

for measures ] conditions for indicators ] condition summaries by broader topics and park areas 
3 NRCAs must consider ecologically-based reference conditions, must also consider applicable legal and regulatory 

standards, and can consider other management-specified condition objectives or targets; each study indicator can be 

evaluated against one or more types of logical reference conditions 
4 Reference values can be expressed in qualitative to quantitative terms, as a single value or range of values; they 

represent desirable resource conditions or, alternatively, condition states that we wish to avoid or that require a 

follow-on response (e.g., ecological thresholds or management ñtriggersò) 
5 As possible and appropriate, NRCAs describe condition gradients or differences across the park for important 

natural resources and study indicators through a set of GIS coverages and map products 
6 In addition to reporting on indicator-level conditions, investigators are asked to take a bigger picture (more 

holistic) view and summarize overall findings and provide suggestions to managers on a area-by-area basis: 1) by 

park ecosystem/habitat types or watersheds, and 2) for other park areas as requested 

NRCAs Strive to Provideé 

 

Credible condition reporting for 

a subset of important park 

natural resources and indicators 

 

Useful condition summaries by 

broader resource categories or 

topics, and by park areas 

Publisherôs Note:  Some or all of the work done for this project preceded the revised guidance 

issued for this project series in 2009/2010; see Prologue for more information. 
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underlying data and methods support it. Resource condition influences are also addressed. This 

can include past activities or conditions that provide a helpful context for understanding current 

park resource conditions. It also includes present-day condition influences (threats and stressors) 

that are best interpreted at park, watershed, or landscape scales, though NRCAs do not judge or 

report on condition status, per se, for land areas and natural resources beyond the parkôs 

boundaries. Intensive cause and effect analyses of threats and stressors or development of 

detailed treatment options is outside the project scope. 

Credibility for study findings derives from the data, methods, and reference values used in the 

project workðare they appropriate for the stated purpose and adequately documented? For each 

study indicator where current condition or trend is reported, it is important to identify critical 

data gaps and describe level of confidence in at least qualitative terms. Involvement of park staff 

and National Park Service (NPS) subject matter experts at critical points during the project 

timeline is also important: 1) to assist in selection of study indicators; 2) to recommend study 

data sets, methods, and reference conditions and values to use; and 3) to help provide a  

multi-disciplinary review of draft study findings and products. 

NRCAs provide a useful 

complement to more 

rigorous NPS science 

support programs such as 

the NPS Inventory and 

Monitoring Program. For 

example, NRCAs can 

provide current condition 

estimates and help 

establish reference 

conditions or baseline 

values for some of a parkôs 

ñvital signsò monitoring 

indicators. They can also 

bring in relevant non-NPS 

data to help evaluate 

current conditions for 

those same vital signs. In 

some cases, NPS inventory 

data sets are also 

incorporated into NRCA 

analyses and reporting products. 

In-depth analysis of climate change effects on park natural resources is outside the project scope. 

However, existing condition analyses and data sets developed by a NRCA will be useful for 

subsequent park-level climate change studies and planning efforts. 

NRCAs do not establish management targets for study indicators. Decisions about management 

targets must be made through sanctioned park planning and management processes. NRCAs do 

provide science-based information that will help park managers with an ongoing, longer term 

 

Important NRCA Success Factors é 

 

Obtaining good input from park and other NPS 

subjective matter experts at critical points in the project 

timeline  

 

Using study frameworks that accommodate meaningful 

condition reporting at multiple levels (measures ]  

indicators ]  broader resource topics and park areas) 

 

Building credibility by clearly documenting the data 

and methods used, critical data gaps, and level of 

confidence for indicator-level condition findings 
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effort to describe and quantify their parkôs desired resource conditions and management targets. 

In the near term, NRCA findings assist strategic park resource planning
7
 and help parks report to 

government accountability measures.
8
 

Due to their modest funding, relatively quick timeframe for completion, and reliance on existing 

data and information, NRCAs are not intended to be exhaustive. Study methods typically involve 

an informal synthesis of scientific data and information from multiple and diverse sources. Level 

of rigor and statistical repeatability will vary by resource or indicator, reflecting differences in 

our present data and knowledge bases across these varied study components. 

NRCAs can yield new insights about current park resource conditions but in many cases their 

greatest value may be the development of useful documentation regarding known or suspected 

resource conditions within parks. Reporting products can help park managers as they think about 

near-term workload priorities, frame data and study needs for important park resources, and 

communicate messages about current park resource conditions to various audiences. A 

successful NRCA delivers science-based information that is credible and has practical uses for a 

variety of park decision making, planning, and partnership activities. 

Over the next several years, the NPS plans to fund an NRCA project for each of the ~270 parks 

served by the NPS Inventory and Monitoring Program. Additional NRCA Program information 

is posted at:  http://www.nature.nps.gov/water/NRCondition_Assessment_Program/Index.cfm. 

Resource Stewardship Planning and Science 
Richmond NBP is part of the NPS Mid-Atlantic Network Inventory and Monitoring (I&M) 

Program. The Inventory and Monitoring program was established in 1992 to complete biological 

inventories for all parks with significant natural resources and establish ongoing monitoring 

programs in select parks. In 1998, the program grew and 32 networks were established to 

investigate ñlong-term trends in the condition of National Park System resourcesò (National Park 

Service 2009a). The Mid-Atlantic Network has completed basic inventories of major vertebrate 

taxa and plant communities. In consultation with park staff and their Science Advisory board, the 

Mid-Atlantic Network chose 43 ñvital signsò as indicators of overall health of park resources 

(Comiskey and Callahan 2008). The 43 vital signs were ranked and 20 are being implemented in 

a priority order, beginning with 16 that will be implemented in the next three to five years. These 

vital signs are: 

Air and Climate 

Ozone 

Wet and dry deposition 

Visibility and particulate matter 

Air contaminants (mercury) 

Weather and Climate 

 

                                                 
7 NRCAs are an especially useful lead-in to working on a park Resource Stewardship Strategy(RSS) but study scope 

can be tailored to also work well as a post-RSS project 
8 While accountability reporting measures are subject to change, the spatial and reference-based condition data 

provided by NRCAs will be useful for most forms of ñresource condition statusò reporting as may be required by the 

NPS, the Department of the Interior, or the Office of Management and Budget 

http://www.nature.nps.gov/water/NRCondition_Assessment_Program/Index.cfm
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Geology and Soils 

Stream / river channel characteristics 

Soil structure and composition 

 

Water 

Stream and river water dynamics 

Water chemistry 

Aquatic macroinvertebrates 

 

Biological Integrity 

Invasive exotic plants 

Native forest pests 

Exotic diseases / pathogens ï plants 

Forest plant communities 

White tailed deer (herbivory) 

Breeding birds 

 

Study Approach 
Richmond NBP personnel, NPS Northeast Region scientists, and Mid-Atlantic Inventory and 

Monitoring Network scientists were involved at the early stages of this assessment. A 

preliminary scoping meeting took place at Richmond NBP on March 17, 2010. At this meeting, 

we introduced the Natural Resource Condition Assessment program as a whole. The main 

portion of the meeting was dedicated to the discussion of significant natural resources, threats 

and stressors to the resources, ongoing programs, issues, conflicts, concerns, and specific 

indicators and measures of natural resource health (i.e. I&M vital signs). We followed this with a 

discussion of regional setting and study areas (spatial levels, hydrologic units, and ecological 

communities). Ideas and discussions from this meeting were then further refined and shared via 

e-mail. We integrated comments and began analysis and report formulation. A draft report was 

available in July. Input from reviews by NPS staff will be integrated into a final draft. 

The National Park Service (NPS) monitors their natural resources using an ecological monitoring 

framework that has been widely used among other agencies (Fancy et al. 2009). There are six 

basic level 1 categories: 1) air and climate; 2) geology and soils; 3) water; 4) biological integrity; 

5) human use; and 6) ecosystem pattern and processes. We found the NPS categories to be 

uncomplicated and intuitive. This framework is also familiar to NPS personnel and will allow the 

users to compare current vital sign monitoring plans to this assessment. We have organized this 

assessment by ecosystem resource to be most useful for park personnel. 

Each section contains a brief description of the resources, past and current inventory and 

monitoring efforts, and threats and stressors. We identified the major threats and stressors in each 

section to help guide us in developing a framework and choosing appropriate indicators for the 

assessment. For each category assessed, we identified indicators and measures from our 

preliminary scoping meeting with NPS personnel and follow-up communication.  

The current value of each measure was recorded and compared to documented reference values. 

Reference values were obtained from the NPS, federal standards (e.g. EPA, USGS), state 

standards (e.g. VA DEQ, DNR), primary research, or our scoping meeting (Table 1). These  
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Table 1. Data sources for indicators and measures. 

Level 1 
Category Attribute Vital Sign/Indicator Data Source 

Landscape Dynamics 

 Land Cover Percent forested riparian 
buffer within park 

NPS vegetation map (Patterson 2008), RICH 
data 

Percent total forest cover 
within park 

RICH data 

Natural vegetation within park 
comparison to other 
conservation areas within 
subbasin 

2001 NLCD (USGS 2001) 

Land Use Impervious surface within park 2001 NLCD 

 Housing density NPScape 

Converted land cover NPScape 

Population density NPScape 

Vegetation Communities 

 Forest Health Species Composition MIDN I&M data 

 Land cover Patterson 2008; 2001 NLCD (USGS 2001) 

 Key forest bird species Bradshaw (2007) 

 Native forest pests MIDN I&M data 

 Invasive exotic plants MIDN I&M data, RICH data (2005), Forder 
(2011) 

 Soil structure and composition Ecological Integrity Reporting SOP NETN 
(Version 3.09) 

 White-tailed deer density RICH data 

 Grassland Integrity Species Composition Forder (2011) 

 Proportion of plot cover Forder (2011) 

 Species count  Forder (2011) 

 Key grassland bird species Bradshaw (2007) 

 Soil structure and composition Ecological Integrity Reporting SOP NETN 
(Version 3.09) 

Wetland/Riparian Resources 

  Extent of wetlands 2001 NLCD (USGS 2001) 

 Surrounding land use index 2002 NPS vegetation map; 2001 NLCD 
(USGS 2001); Faber-Langendoen (2009) 

 Landscape connectivity 2002 NPS vegetation map; 2001 NLCD 
(USGS 2001); Faber-Langendoen  (2009) 

 Buffer index 2002 NPS vegetation map; 2001 NLCD 
(USGS 2001); Faber-Langendoen (2009) 

Air and Climate 

Air Quality Ozone 8-hour average O3 
concentration 

Clean Air Status and Trends Network 
(CASTNet) and Gaseous Pollutant 
Monitoring (GPMN); NPS (2009) 

Atmospheric 
Deposition 

Sulfur deposition National Atmospheric Deposition Program 
(NADP) 

Nitrogen deposition NADP (University of Illinois at Urbana-
Champaign 2009); NPS (2009) 

Visibility Haze index (deciviews) Interagency Monitoring of Protected Visual 
Environments (IMPROVE) (Colorado State 
University 2009); NPS (2009) 

Mercury Total mercury in precipitation Mercury Deposition Network (MDN), a NADP 
Network (NADP 2009) 



 

6 

Level 1 
Category Attribute Vital Sign/Indicator Data Source 

Water 

Hydrology Hydrology Flow USGS (2009c) 

Water Quality Stream Condition Dissolved oxygen RICH data, USGS (2009c), VA DEQ (2008, 
2009) 

pH RICH data, USGS (2009c), VA DEQ (2008, 
2009) 

Temperature RICH data, USGS (2009c), VA DEQ (2008, 
2009) 

Bacterial (fecal coliform) RICH data, USGS (2009c), VA DEQ (2008, 
2009) 

Bacterial (E. coli) RICH data, USGS (2009c), VA DEQ (2008, 
2009) 

Conductivity RICH data, USGS (2009c), VA DEQ (2008, 
2009) 

Turbidity RICH data, USGS (2009c), VA DEQ (2008, 
2009) 

Macroinvertebrates CPMI RICH data (2003-2009) 

Biological Integrity 

Focal Taxa Fish Jaccardôs Index of Similarity RICH species list (NPS 2010), Atkinson (2008) 

Amphibians Jaccardôs Index of Similarity RICH species list (NPS 2010), reference list 
from Mitchell (2007) 

Reptiles Jaccardôs Index of Similarity RICH species list, reference list from Mitchell 
(2007) 

Birds Jaccardôs Index of Similarity RICH species list (NPS 2010), BBS data for 
Coastal Plain (USGS 2009b) 

Community trends BBS data for Coastal Plain 

Mammals Jaccardôs Index of Similarity RICH species list (NPS 2010), reference list 
from Barry and Sareen (2008) 

 
 

 

values were then used in determining the overall condition status for the category) by assigning a 

midpoint to each indicator based on the condition status rating. The midpoints were then 

averaged to provide an overall condition status for each level 1 category. Summary tables are 

provided at the conclusion of each chapter. 

In addition, we provided a data quality rating based on three categories, thematic, spatial, and 

temporal (). We gave thematic a 1 or 0 (yes or no) based on whether these data were from the 

best available source. Ratings for thematic data varied by each case and are explained in the 

corresponding section. Spatial received a 1 or 0 based on the spatial proximity of these data (in-

park data or out-of-park data). We also gave temporal a 1 or 0 based on how recently these data 

were acquired. Temporal was somewhat dependent on data type, but generally, if the data were 

from the last five years, they received a 1. The data quality values were averaged, and an overall 

rating is given for the data quality (good = 2.67 to 3; fair = 1.34 to 2.66; and poor = 0 to 1.33). 

We provide access to these scores in spreadsheets to view calculations, update data, and modify 

importance ratings as management goals change. Data quality tables for each resource are listed 

in Appendix A. 
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2.0 Park Resource Setting 

Richmond NBP is located in central Virginia, approximately 161 km (100 mi) south of 

Washington D.C. Richmond National Battlefield Park (NBP) consists of over 2,300 ac divided 

among 13 separate park units within the City of Richmond, and three surrounding 

counties (Henrico, Hanover, and Chesterfield). These units fall near the divide between Coastal 

Plain and Piedmont of Virginia and are bounded by the Pamunkey River, James River, and 

Middle Chickahominy River watersheds. 

Richmond NBP is one of five parks of the National Park System commemorating and preserving 

battlefields of the 1864-1865 United States Civil War campaigns in Virginia. The park protects 

and interprets resources associated with the siege of Richmond, the Confederate capital during 

the Civil War, and the many Civil War battles fought in the vicinity of Richmond, Virginia.  

The Chimborazo Park unit contains a visitor center and administrative offices and is the only 

park owned unit within the city of Richmond. The remaining units lie north, east, and south of 

the city, in Henrico, Hanover, and Chesterfield counties. Lands surrounding park boundaries are 

primarily residential developments, industrial, rural homes and farmland. In 2009, over 134,000 

people visited Richmond NBP (National Park Service 2009b). 

Richmond NBP was established during Franklin D. Rooseveltôs administration on March 2, 

1936. The parkôs many units protect Civil War battlefield sites around Richmond, Virginia, the 

Confederate capital city. 

The park commemorates four major actions of the U.S. Civil War:  

1. the 1862 Seven Days Campaign, June 26 ï July 1, 1862 encompassing Beaver Dam 

Creek, Gainesô Mill, Glendale (Frayserôs Farm) and Malvern Hill;  

2. a portion of the 1864 Overland Campaign, May 28 ï June 13, 1864, including 

Totopotomoy Creek and Cold Harbor;  

3. May 15, 1862 naval action at Drewryôs Bluff;  

4. and actions along the Richmond-Petersburg front, September 29, 1864 -April 2, 1865, 

encompassing Fort Harrison, New Market Heights, Deep Bottom and Parkerôs Battery 

(National Park Service 2010). 

 

Regional Land Use History  
 
Chesterfield County 

In 1831 the first railroad in Virginia, called the Chesterfield Railroad, was built allowing the 

transport of coal from mines near Falling Creek to the head of the of navigation of the James 

River. Further rail lines in the Richmond and Danville areas played key roles during the Civil 

War (Chesterfield County 2010). Tobacco was first cultivated in America in Chesterfield County 

in 1612. The estimated 2008 population of Chesterfield County was 311,000, a growth of over 

53,000 since 2000 (U.S. Census Bureau 2009). According to the Virginia Department of Forestry 

in 2006, 53% of Chesterfield County was considered forested. Between 1957 and 2006, there 

was a 24% decline in forestland in the County. Pocahontas State Park, Presquille National 
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Wildlife Refuge, and County parks and conservation areas are the primary government 

landowners. 

Hanover County 

In 2009, Hanover Countyôs population was estimated to be 99,933. Forty percent of the county is 

designated as a Rural Conservation Area. In addition, Hanover has 34 nationally registered 

historic sites. The countyôs comprehensive plan predicts an average annual growth rate of 1.5-

2.5% through 2027 (Hanover County 2010). From 2000 to 2009, the county grew by 

approximately 15.8%, from a population of 86,320 to 99,933. 

Henrico County 

Most of the land in Henrico County is classified as vacant which includes agricultural use. The 

amount of land classified as vacant has been decreasing: at the end of 1990, sixty-one percent 

(61%) of the county was classified as vacant; by the end of 2006, this figure stood at fifty-one 

percent (51%). Vacant land includes areas in flood plain, wetlands, and other sensitive land. Not 

all vacant land can be developed. The second largest land use category, by acreage, is single-

family residential (Henrico County 2009). Henrico County has an average annual population 

increase of about 2%. From 2000 to 2009, the county grew by approximately 13%, from a 

population of 262,210to 296,415. 

Study Areas 
Based on input from NPS personnel, we chose to assess the condition of each individual unit (see 

Table 2). Where data was available, measures and indicators were used for specific units within 

Richmond NBP. A brief description of each unit follows: 

 
Table 2. Units of Richmond National Battlefield Park. 

Unit Acres Watershed 

Beaver Dam Creek 271.19 Middle Chickahominy River 

Chickahominy Bluff 38.88 Middle Chickahominy River 

Chimborazo 6.02 James River - Falling Creek 

Cold Harbor 184.00 Middle Chickahominy River 

Drewry's Bluff 36.29 James River - Falling Creek 

Fort Harrison 322.04 James River - Falling Creek 

Gaines' Mill 60.35 Middle Chickahominy River 

Garthright House 2.09 Middle Chickahominy River 

Malvern Hill 1062.76 James River - Falling Creek 

Parker's Battery 10.09 James River - Falling Creek 

Totopotomoy Creek (Rural Point) 143.80 Middle Chickahominy River 

Turkey Hill 174.72 Middle Chickahominy River 
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Totopotomoy Creek (Rural Point) 

Totopotomoy Creek consists of 143 ac, with approximately 25 ac in an agriculture lease (Figure 

1). A house dating back to the 1720ôs is on the property along with a plant nursery that dates 

back to the 1920's. The unit is bounded by a housing development to the east and Totopomoy 

Creek to the south and west. It contains a large powerline right of way adjacent to the creek and 

is managed in meadow vegetation by Dominion Virginia Power. 

 

Figure 1. Totopotomoy Creek aerial view (NAIP 2009). 
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Chickahominy Bluff (CB) 

Chickahominy Bluff (38.8 ac) is a primarily forested area (Figure 2).The northern half of this 

unit is dominated by a forested wetland, with species including cypress, maple, blackgum, and 

scattered upper canopy loblolly pines. Residential developments surround this property. 

Chickahominy Bluff contains the highest point of all units (52 m) (Patterson 2008). Encroaching 

development is the largest threat to the persistence of biodiversity at this site (Patterson). 

Chickahominy Bluffs, along with Beaver Dam Creek, contain the forested areas of most concern 

at Richmond NBP. 

 

Figure 2. Chickahominy Bluff aerial view (NAIP 2009). 
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Beaver Dam Creek (BDC) 

This larger unit (271 ac) is dominated by emergent wetlands and is mostly inaccessible (Figure 

3). Atkinson (2008) found a diverse fish community in Beaver Dam Creek. This unit is 

threatened by encroaching exotics and dense residential development. Along with Chickahominy 

Bluffs, Beaver Dam Creek contain the forested areas of most concern at RICH (Patterson 2008). 

Beaver Dam Creek harbors an excellent nontidal wetland, with both emergent and forested 

components. Although small, this habitat is critical to many species (Bradshaw 2007). 

 

Figure 3. Beaver Dam Creek aerial view (NAIP 2009).
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Gainesô Mill (GM) 

This 60-ac unit is mostly comprised of older mixed forest with meadows and is bounded by 

agriculture fields to the north (Figure 4). The upland forest is a mixture of mature oaks, beech, 

and tulip poplar with mature loblolly pines on the higher slopes (Bradshaw 2007). The stream 

that runs along the northern border of this unit creates approximately two acres of wetland 

habitat. Agriculture runoff nearby has been found to impact the stream. 

 

Figure 4. Gainesô Mill aerial view (NAIP 2009).
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Cold Harbor (CH) 

Cold Harbor is comprised of grasslands, mixed forest, and wetlands. Cold Harbor contains a 

nearly unspoiled creek where bacteria were found to be higher entering the park than when 

leaving the park. Park personnel conduct prescribed burns on approximately 30 ac. The majority 

of Coastal Plain Mixed Oak/Heath Forest (a state listed community) found on the park is mapped 

at the Cold Harbor unit. Prescribed fire is used as a management tool to enhance this rare 

community (Figure 5). 

 

Figure 5. Cold Harbor aerial view (NAIP 2009). 
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Turkey Hill (TH) 

Turkey Hill is undeveloped and inaccessible to visitors (Figure 6). Wetlands and riparian forests 

comprise the majority of the 175 acres; a portion of the Chickahominy River flows through the 

unit. 

 

Figure 6. Turkey Hill aerial view (NAIP 2009). 
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Malvern Hill (MH) 

Malvern Hill is the largest unit at Richmond NBP covering over 1,000 ac (Figure 7). It is the 

only unit with open water (9.9 ac) and contains approximately 124 ac of forested wetlands in 

combination with a few hundred acres of land in agriculture leases. Richmond NBP staff conduct 

prescribed burns on about 60 ac of meadow/field habitat to promote native, warm-season 

grasses. There are approximately 74 ac of mature, mast-producing hardwoods, segregated into 

three components by two state secondary roads. 

 

Figure 7. Malvern Hill aerial view (NAIP 2009). 
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Fort Harrison (FH) 

Fort Harrison is a narrow corridor on either side of a historical road that links a number of Civil 

War forts (Figure 8). The road winds through low density residential, agricultural, and mixed 

forest land. Wetlands comprise approximately 7.7 ac (2.2% of 316 ac) of this unit. Beaver 

monitoring occurs here to protect the earthworks. A visitor center, picnic area, and offices are 

located within the central forested area (Bradshaw 2007). 

 

Figure 8. Fort Harrison aerial view (NAIP 2009). 
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Parkerôs Battery (PB) 

Parkerôs Battery is a small (10 ac) unit with a small block of upland, mixed forest (Figure 9). 

Little natural habitat surrounds this unit. A small, 2.5 ac grassland is a product of a utility line 

that runs the western border of the unit. 

 

Figure 9. Parkerôs Battery aerial view (NAIP 2009). 
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Drewryôs Bluff (Fort Darling) (DB) 

Drewryôs Bluff sits atop a high bluff along the James River (Figure 10). The majority of this unit 

(24.7 ac) is a good example of a mature hardwood forest located on the James River. 

Additionally, there is 2.5 ac of forested wetlands (Bradshaw 2007). Potential development on the 

opposite side of the river threatens the viewshed along the border with the James River. I-95 

borders a portion of this 36 ac unit. 

 

Figure 10. Drewryôs Bluff aerial view (NAIP 2009). 
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Chimborazo Medical Museum (CM) 

The Chimborazo Park unit contains a visitor center and administrative offices and is the only 

park owned unit within the City of Richmond (Figures 11 and 12). The property is mainly 

mowed lawn with scattered trees (6 ac). The Chimborazo Medical museum contains exhibits on 

medical equipment and hospital life, including information on the men and women who staffed 

Chimborazo hospital. The main visitor center, the Civil War Visitor Center at Tredegar Iron 

Works for Richmond NBP has three floors of exhibits and artifacts on display. Cold Harbor, Fort 

Harrison, and Glendale/Malvern Hill visitorsô centers also have exhibits on display. 

 

Figure 11. Chimborazo Medical Museum aerial view (NAIP 2009). 
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Figure 12. The location of Richmond National Battlefield Park.
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Climate 
The climate at Richmond NBP is characterized by warm, humid summers and mild winters. The 

average annual temperature in Richmond is 58.8 degrees Fahrenheit (°F). The coldest month on 

record is January, with an average high temperature of 35.2°F (Table 3; Figure 13). The warmest 

month is usually August, with average temperatures of 79.9°F (Knight et al. 2010). The lowest 

and highest recorded temperatures were -8°F in 1979 and 105°F recorded in 1977. In 2009, the 

average annual departure from the normal temperature was 1.1°F (Table 4). 

Annual rainfall in Richmond averages 43.9 in, while annual snowfall averages 8.4 in (Knight et 

al. 2010) (Table 5). Major storms do not seem to be of great concern for this area of Virginia but 

thunderstorms producing high winds and flashfloods are not uncommon. The state of Virginia 

averages one tropical storm or its remnants per year, and averages one hurricane every 2.3 years 

(Roth & Cobb 2001). Tornadoes are not common in the area. From 1950-2000, Chesterfield 

County experienced 17 tornadoes; Henrico County recorded 10 tornadoes; and Hanover County, 

four tornadoes (NOAA 2001). 

 
Table 3. Status of 2009 temperature indicators compared to the 30-year normal (1971-2000) at the 
Richmond (KRIC) weather observing station (Knight et al. 2010). 

Temperature Indicator  

Richmond, VA 

2009 

Richmond, VA 

1971-2000 

Average Annual Temperature  58.8°F 57.7°F 

Average Annual Maximum Temperature  68.8°F 67.9°F 

Summer Maximum (highest temperature)  98°F 98.8°F 

Hot Days (days with T max Ó 90°F)  33 41 

Average Annual Minimum Temperature  48.8°F 47.5°F 

Winter Minimum (lowest temperature)  4°F 6.6°F 

Cold Days (days with T max Ò 32°F)  4 7 

Sub-freezing Nights (days with T min Ò 32°F)  76 81 

Cold Winter Nights (days with T min Ò 0°F)  0 0 

Growing Season Length (days between last spring 32°F and first fall 32°F)  251 209 
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Figure 13. Summary of 2009 monthly average temperatures Richmond, VA (Knight et al. 2010). 

 
Table 4. Summary of 2009 departure from normal temperature based on 30-year normal (1971ï2000) for 
Richmond, VA (Knight et al. 2010). 

Station Name  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Richmond  -1.2 2.7 -1.0 1.8 2.8 2.0 -0.9 3.6 0.1 0.7 4.0 -1.0 1.1 

 

 
Table 5. Status of 2009 precipitation indicators compared to the 30-year normal (1971-2000) at the 
Richmond (KRIC) weather observing station (Knight et al. 2010). 

Precipitation Indicator  

Richmond, VA 

2009 

Richmond, VA 

1971-2000 

Annual Precipitation  48.4 in  43.9 in  

Autumn (Oct-Dec) Precipitation  21.4 in  9.8 in  

Heavy Rain (days with Ó 1.0 in rain)  12 10 

Extreme Rain (days with Ó 2.0 in rain)  1 2 

Micro-drought (strings of 7+ days without rain)  9 9 

Annual Snowfall  14.0 in  8.4 in  

Snow (days with Ó 0.1 in snow)  5 5 

Moderate Snow (days with Ó 2.0 in snow)  3 1 

Heavy Snow (days with Ó 5.0 in snow)  1 1 
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Geology and Landforms 
Richmond NBP is uniquely located within the Fall Line, where the Piedmont Plateau and 

Atlantic Coastal Plain provinces meet. This allows for Richmond NBP to host not only gently 

rolling hills characterized with metaphoric rocks and highly weathered soil, but also flat 

topography with soft, sedimentary rocks. Not many bedrock exposures are seen within the park 

property; the oldest rocks found are 300 Ma Petersburg Granite. Faults within the park have an 

effect on the landscape of Richmond NBP. Though not well exposed, faults contribute to Central 

Virginiaôs complex, ancient geologic history. As one of the larger military parks in the national 

park system, Richmond NBP protects essential geologic formations that form Virginiaôs natural 

history (Thornberry-Ehrlich 2005).  

Surface Water and Wetlands 
The James is the largest and most prominent river influencing Richmond NBP. Feeding into the 

Chesapeake Bay and originating in the mountains of western Virginia, the James River spans 

almost the entire state. Other park units contain smaller streams that ultimately serve as 

tributaries to the James River. Beaver Dam Creek, Boatswain Creek, and Bloody Run, all located 

in the park's northern most units, empty into the Chickahominy River, which in turn, empties 

into the James River. The Beaver Dam Creek unit consists primarily of a wide wetland area 

bordering the creek, although a small percentage of the surrounding floodplain is forested 

(National Park Service 2010).  

The park tests water quality across many sites. However, the results are closely tied 

to upstream conditions which are often not under the park's control. Therefore, water quality in 

these systems is often affected by land use and management at their headwaters. Because the 

health of the park's aquatic communities depends heavily on water quality, conditions 

are monitored throughout its many units. The park has incorporated many techniques to preserve 

water quality including the use of buffer zones near wetlands and waterways as well as the 

careful assessment of activity that could potentially impact park aquatic resources (National Park 

Service 2010). More information on park unit wetlands and water quality can be found in 

Sections 5.0 and 7.0 respectively. 

Flora and Fauna 
For park managers to effectively maintain biological diversity and ecological health within their 

parks, they must have a basic knowledge of what natural resources exist in parks, as well as an 

understanding of the factors that may support and threaten them. One of the first goals of the 

I&M Program has been to establish baseline biological inventories for vascular plants and 

vertebrates in order to provide a reliable account of species at each park, with the inventory and 

monitoring results to be used as a fundamental tool for future park management. 

Preliminary inventories for mammals, birds, reptiles, amphibians, fish, and vegetation have been 

completed for Richmond NBP (Atkinson 2008; Mitchell 2007; Bradshaw 2007; Barry and 

Sareen 2008). Documented at Richmond NBP are 154 species of birds, 24 amphibians, 24 

reptiles, 23 mammals, and 30 fish species. Additionally, 654 species of trees, shrubs, and 

herbaceous plants occur in the park (NPS 2010). Several Virginia Species of Greatest 

Conservation Need have been documented including: 31 birds, five reptiles, and four fish. Six 

natural communities (Chapter 4.0) as defined in the Natural Communities of Virginia were 

identified by Patterson (2008) at Richmond NBP.
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3.0 Landscape Dynamics 

The Mid-Atlantic region of the eastern United States is developing rapidly, and many parks in 

the Mid-Atlantic Network (MIDN) are now facing pressure from adjacent suburban 

development. The resulting effects of population growth include land use change, increased 

pollution, increased resource extraction, habitat fragmentation, and increased distribution of 

exotic and invasive species (Wagner et al. 2006). The primary stressors listed in the MIDN vital 

signs report that have the greatest affect on terrestrial ecosystems are: climate change, atmo-

spheric pollution, biotic change, and land use change (Comiskey and Callahan 2008). Such 

changes can result in numerous negative impacts on our federal and state protected lands. 

Richmond NBP consists of many non-contiguous units surrounded by various degrees of human 

development and is faced with a variety of environmental issues. Combined, the eleven units 

have over 40 miles of edge (Courtenay 2010). Water quality and invasive species are important 

management concerns monitored and managed by the park. Whenever possible, the park uses 

natural buffer zones, native species plantings, and other preemptive management techniques 

to protect from encroaching threats and stressors. The park's management goal is to create a 

native species rich environment, and minimize the threat of invasives, while restoring important 

cultural landscapes to their historic conditions (National Park Service 2010). 

In 2010, an assessment of green infrastructure at Richmond NBP was conducted. Green 

infrastructure is the interconnected network of natural areas, such as greenways, wetlands, parks, 

and preserves. Green spaces manage stormwater, reduce flooding, and improve water quality. As 

an important part of conservation planning, green infrastructure characterizes core (large sections 

of habitat) and corridor (connections among the section) areas of forest as the two most 

important qualities for conservation. The greater Richmond metropolitan area is comprised 

primarily of non-forested area (48.38%). Urban areas and farms break up core areas, creating a 

large amount of edge (25.06%). Richmond NBP has a similar amount of edge (26.28%), 

however it is comprised of only 16.96% non-forest and 50.52% core (Courtenay 2010) (Figure 

14). Chickahominy Bluff, Beaver Dam Creek, and Turkey Hill have the highest percentage of 

core habitat of all the units. Parkerôs Battery and Chimborazo have no core habitat as there is no 

surrounding forested habitat. 
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Figure 14. Percent core habitat at Richmond NBP (Courtenay 2010) 

 

Land Cover Change  
Land cover change is an on-going issue across the country and often serves as a primary threat to 

other natural resources. Increased vehicular traffic, noise and emissions could degrade the overall 

visitor experience of the park. Increasing the amount of impervious surfaces in and around the 

park also has direct consequences to the parkôs water quality, fisheries, and wildlife.  

Some of the most immediate and potentially severe threats to biotic diversity are related to 

changes in land cover and wildlife habitat. The Virginia Comprehensive Wildlife Conservation 

Strategy External Steering Committee identified the following critical issues regarding land use 

changes for the next ten years (Virginia Department of Game and Inland Fisheries 2005): 

 Habitat loss, fragmentation, and isolation 

 Poor land-use decision-making 

 Integration of economic development and sound conservation 

 Sprawl 

 Decline of agriculture 

 Riparian development 

 Lack of land conservation 

 Inadequate land use planning 

 Predation, due to high mesocarnivore populations 
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Figures 15-18 show land cover change from 1992-2001 (NPScape). Total change in natural land 

cover is perhaps the simplest indicator of biotic integrity (OôNeill et al. 1997). Calculating the 

percent of natural land cover remaining in an area provides a general indication as to the overall 

landscape condition surrounding protected areas and offers insight into potential threats (i.e., 

how much land has been converted and where is it located in relation to the park boundary) as 

well as opportunities (i.e., connectivity of natural cover). Calculating the proportion of converted 

(agriculture and urban) land, also known as the U-index (OôNeill et al. 1988), can be used to 

measure general land use pressure by humans (Svancara and Story 2009). We also examined the 

change in land cover within the overall watersheds containing Richmond NBP for 1996, 2001, 

and 2005 (see Appendix C). 

Human Population  
Encroachment of human population and development is arguably the most important threat or 

stressor the park must consider. Development may lead to increasing point and non-point source 

pollution, affecting air and water quality. Increased vehicle emissions can occur as more people 

move to the area. In-park biological integrity may also be stressed from these outside influences. 

Although seemingly intuitive, several studies have quantitatively researched the relationship 

between human population and the degradation of the worldôs natural resources (Jones and Clark 

1987, Forester and Machlist 1996, McKinney 2001, Parks and Harcourt 2002, Cardillo et al. 

2004). In a 2001 study, nonnative plant and fish diversity were negatively correlated with human 

population (McKinney 2001). Parks and Harcourt (2002) found that the probability of species 

extinction around western U.S. National Parks was significantly correlated with the surrounding 

human population density. 

We examined three factors to assess human effects in the Richmond NBP area. Population 

change and population density were obtained through census data from the U.S. Census Bureau 

and ESRI. The third factor we examined was relative impervious surfaces within Richmond NBP 

boundaries. 

Richmond NBP is part of the Richmond, VA Metropolitan Statistical Area (MSA), which 

contains portions of 17 counties with a 2008 population estimate of 1,233,035 people. The 

population changed from 1,100,200 in 2000 to 1,233,035 in 2008, a 12.1 percent change. The 

population is projected to be 1,483,015 in 2020, a 34.8 percent change between 2000 and 2020. 

The Richmond MSA is ranked the 43
rd
 highest population out of 366 MSAs nationwide. The 

total population for Richmond City in 2000 was 197,945, while the 2009 total was 204,451. 

Figures 19 and 20 illustrate the population change in each watershed and in the portion of each 

county that sits within the watershed study areas surrounding Richmond NBP. Population data 

and trends were obtained from the ESRI Maps and Data website (ESRI 2009). 

Along with population change, a good indicator of human effects on natural resources is 

population density. The Richmond MSA had a population density of 276.9 people/square km in 

2000 (Figure 21). Henrico and Chesterfield Counties have the highest population density of the 

counties in the study areas where portions of the county have 1,000 or more people/square mile. 
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Figure 15. Land cover change for Drewryôs Bluff, Parkerôs Battery, Fort Harrison, Malvern Hill, and surrounding areas (1992-2001) (NPScape).












































































































































































































































































































































































































































































































































