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Executive Summary

The purpose of this report was to locate and examine existing information pertaining to the water
quality in and around KEMO NBP, assess the present and likely future water conditions of the
park, and make recommendations to fill existing information gaps. Water quality and quantity,
habitat issues, the potential for invasive species, trends in park resource use, and watershed
influences and other stressors were addressed insofar as possible through available data and first-
hand observations.

KEMO NBP is a small park (2,923 acres) within the metropolitan area of the city of Atlanta,
Georgia. The park’s natural resources include the 1,808-foot peak of Kennesaw Mountain in the
Appalachians, the 1,600-foot peak of Little Kennesaw Mountain, hundreds of acres of mixed
hardwood/pine forests mixed with grassy fields, two perennial streams, and a wetland area. This
small park represents 27% of the natural greenspace area remaining within the urban Atlanta
area, and it is visited by nearly 1.5 million visitors per year. Because of multiple impacts from
voracious surrounding urban/suburban development, it is also on the USDI’s list of the top 25
most threatened national parks. The park’s drinking water is supplied from the Cobb County
water system; for waste treatment the park is connected the county sewage system except for the
historic Kolb Farm House which is on a septic tank system.

The park’s water and cultural resources are seriously threatened by upstream and encroaching
urbanization, and by the multitude of the water and air pollutants and other stressors associated
with rapid human population growth, land development, and natural resource destruction. The
two perennial streams that flow through the park, Noses Creek and John Ward Creek, are the
park’s only significant surface waters. They have shown signs of degradation for more than 20
years, and for the past decade they have been designated as impaired waters for biota and/or for
general recreation on the state’s 303(d) lists. The causes of impairment have been identified as
urban and other nonpoint source pollution, in particular, excessive sediment loading and high
fecal coliform bacterial densities. Yet the aquatic flora and fauna of the park are poorly known,
other than species lists, and the water quality data for these streams mostly have been/continue to
be collected at a sporadic frequency of only seasonally to once or twice per year. Information is
lacking, as well, on wetlands that are within park boundaries. Hydrologic data are not available
for the park’s surface- or groundwaters, although a USGS gaging station is on Noses Creek about
six miles downstream from the park.

The airshed is in violation of federal ozone and fine particulate standards that threaten the health
of park staff and frequent visitors, and the high ozone concentrations may be damaging terrestrial
plant foliage. The park also lies in an area that is especially prone to atmospheric acid deposition,
and acidification, especially acid spates, very likely is adversely affecting its surface waters.

Invasive/ exotic species are adversely affecting the park’s land resources. The southern pine
beetle infestation, for example, has killed thousands of pine trees and increased fire risk from the
resulting deadfall debris, and several terrestrial plant species are also of concern. Increasing
abundance of beavers and white-tailed deer also pose potential stresses on the park’s natural
resources. Information about aquatic invasive/exotic species is lacking.
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Other stressors to the park’s natural and historic resources include heavy use and erosion of
hiking trails, equestrian activities that occur within and upstream from the park, the creation of
multiple “social” trails through sensitive park lands because of shared boundaries between the
park and suburban developments, and frequent illegal dumping of trash and other refuse. The
looming major factor that will exacerbate virtually all of these stresses is the rapid, extreme
population growth of the Atlanta metropolitan area.
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Recommendations

The following additional recommendations can be addressed within NPS jurisdiction.

Water Quality

A top priority is to conduct a two-year water quality monitoring program in the park
segments of Noses Creek and John Ward Creek with biweekly (preferably, to capture
effects of pollution from storm events) or monthly sampling frequency to track water
quality conditions in the park. Two stations on each stream, including inflow and outflow
from the park, should be sampled for, at a minimum, water temperature, pH, dissolved
oxygen, suspended solids, turbidity, nutrients (TN, TP, nitrate, ammonium, BODs), fecal
coliform densities, and chlorophyll a concentrations. This effort should be repeated at
five-year intervals. Published benchmarks for acceptable water quality for streams with
designated use for Fishing should be used to evaluate the information.

Data should be collected at least annually on toxic substance concentrations (PCBs,
heavy metals, pesticides, pharmaceuticals) in sediments and fish or benthic faunal tissues.
Published benchmarks for acceptable water quality for streams with designated use for
Fishing should be used to evaluate the information.

The park should inventory changes in land use/land cover in the watersheds of the two
perennial streams upstream from and surrounding the park, including traditional
categories but also septic tanks in new subdivisions, new highway projects, new shopping
centers, and other potential sources of water pollution. The data should be used to create
GIS maps of these sources, which can be upgraded over time to help the NPS track
pollution and its impacts in park waters.

Ecosystem and Community Health

At least once per year during an appropriate seasonal timeframe, the macroinvertebrate
communities in John Ward and Noses Creeks should be assessed in at least two stations,
following published protocols. Benchmarks should consider published descriptions of
healthy macroinvertebrate communities in warmwater streams. The data should be used
to track stream ecological condition (rated from Excellent to Poor) over time.

At least once per year during an appropriate seasonal timeframe, the fish community in
the park segments of John Ward and Noses Creeks should be assessed, following
published protocols. The fish data should be used to develop an Index of Biotic Integrity
and an Index of Well-Being for fish population health over time.

A sampling program should be developed to establish present conditions and track exotic
invasive species affecting terrestrial as well as aquatic/wetland sources in the park.
Assessment of exotic invasive species should be repeated at least at three-year intervals
to enable detection of species that may rapidly invade.

The park’s wetland ecosystems should be assessed at five-year intervals for indices of
diversity, function, and overall health.
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e An updated biological inventory should be completed for herpetofauna.

e A baseline biological inventory is needed for the composition and abundance of benthic
microalgal assemblages. The benthic microalgal (periphyton) data should be used to
develop an index of biotic integrity for the two perennial streams within the park area.

e The NPS should assess incidence of foliar injury to park plants from ozone pollution,
including common wetland bioindicator species such as yellow poplar and American
elder. More generally, data are needed to assess the extent to which air pollution is
affecting the park, and to forecast how increasing air pollution from the greater Atlanta
metropolitan area will affect its waters and other natural resources. Sampling devices
should be installed to establish present conditions and track air pollutants such as ozone,
PM_s, and mercury.

e Park staff should monitor the two perennial streams for erosion of the stream banks,
which is commonly related to upstream urban watershed activities. Park staff should also
check for tree damage from beavers, which can lead to increased bank erosion.
Construction of beaver dams within the park should not be permitted, since this would
increase on-site flooding and threaten cultural resources.

Groundwater

e Groundwater resources of the park should be assessed through partnership with the
USGS, including recharge/discharge areas, movement, and chemical quality.

Education Outreach
e KEMO NBP is a critically important greenspace for the greater Atlanta metropolitan
area. The park should strengthen its environmental education program to inform visitors
about the importance of greenspaces in ecosystem sustainability.

Other Actions
e The NPS should pursue actions to protect remaining undeveloped lands (e.g. increase in
greenspace setasides) adjacent to the park to target a goal of protecting and growing
buffer areas around the park.
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Park Description
Background

Location, Size, and Boundaries

Kennesaw Mountain National Battlefield Park (KEMO NBP) is an urban park (latitude
33.95444, longitude -84.59611) located in Cobb County immediately west of Marietta, GA
(population 63, 152 as of 2007) (Figure 1). As of the early 1990s it was ~20 miles northwest of
the city of Atlanta (population ~4 million people), but voracious development and urban sprawl
have rapidly shrunk the distance of this park from the Atlanta metropolitan area. The park is an
important greenspace in the Atlanta area — in fact, this relatively little park is the second most
visited in the National Park System, with nearly 1.5 million visitors per year (Strack and Miller
2008).
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Figure 1. Left: Location of KEMO NBP within the upper Chattahoochee River basin. Right: Map of the
park (NPS 2008).

The 2,923-acre park is about 8 miles long and 1 mile wide (NPS 2008a; Figure 1). It is under
the jurisdiction of the U.S. NPS and was listed on the National Register of Historic Places in
October 1966. The NPS currently maintains a Visitor Center, Civil War museum, 17.3 miles of
nature and interpretive trails, picnic areas, Kolb’s Farm and restored historic log house, the main
battlefield at Cheatham Hill (in Civil War times, known as the Dead Angle) where the fiercest
fighting between Confederate and Union armies took place, two other battlefield sites, and three
monuments representing soldiers from states who fought there. The park Superintendent has an
office on-site (http://www.nps.gov/KEMOY/). Land use within park boundaries is primarily
forested interspersed with open, grassy fields. The natural resources of the park include the




1,808-foot peak of Kennesaw Mountain of the Appalachians, the 1,600-foot peak of Little
Kennesaw Mountain, hundreds of acres of mixed hardwood/pine forests mixed with grassy
fields, two perennial streams, and a wetland area (DeVivo 2005). The park’s location within the
Atlanta metropolitan area has contributed to its being the second most visited battlefield in the
National Park System, and to its inclusion on the Secretary of the Interior’s list of the 25 most
threatened parks (DeVivo 2005).

History of the Park

KEMO NBP preserves a Civil War battleground of the Atlanta Campaign, a series of battles
fought in the area surrounding Atlanta, GA in the summer of 1864. More specifically, it
preserves the battle lines where Confederate forces under General Joseph E. Johnston impeded
General William Tecumseh Sherman’s Union forces in their march from Chattanooga to Atlanta.
These battles led to the eventual fall of Atlanta and hastened the end of the American Civil War.
More correct to say that these battles led to the eventual fall of Atlanta which helped insure the
re-election of Abraham Lincoln in 1864. Lincoln’s re-election meant that the war would be
prosecuted until the armed forces of the Confederate States were ultimately defeated and their
surrender obtained.

In the Atlanta Campaign (May - Sep 1864), General Johnston and later General John Bell Hood,
commanding about 60,000 Confederates took up a series of defensive positions which served to
temporarily check the southward extension of General Sherman’s men whose numbers exceeded
100,000. One of the defensive positions occupied by General Johnston’s Confederate forces was
the Kennesaw Mountain line which his forces occupied from June 19 until July 2, 1864. General
Sherman tried to flank this position by marching a portion of his force to the southeast where on
June 22 they were met by an attack by Confederate forces under Gen. John Bell Hood at Kolb’s
Farm (Figure 1). This attack temporarily checked the Union army’s southward extension.
Following this engagement General Sherman chose to order a frontal assault on the entrenched
Confederates to take place at 8:00 in the morning on June 27. These attacks failed to dislodge
the well dug-in Confederates but a flanking movement ordered at the same time was successful
in forcing a withdrawal of Johnston’s forces five days later. From 19 June through 2 July 1864,
more than 5,350 Union and Confederate soldiers, more than two-thirds of them Union soldiers,
were killed, wounded, or missing (Kelly 1990). The failure of Sherman’s forces to break
through the Kennesaw Mountain line was one of the few victories for the Confederates during
the Atlanta Campaign. Kennesaw Mountain NBP is the only NPS property that commemorates
the Atlanta Campaign. The park helps to preserve some of the historic earthworks, cannon
emplacements, and monuments.

Creation of the Park

The process which led to the ultimate creation of Kennesaw Mountain NBP began in 1899 when
Lasing J. Dawdy purchased 60 acres which included the site where his unit attacked the
Confederates on June 27, 1864. In 1904 this property was transferred to the Dan McCook
Brigade Association which led in the fund raising effort which culminated in the construction
and dedication of the Illinois Monument on the date of the fiftieth anniversary of the battle —
June 27, 1914. Realizing that the Association could not fund the upkeep of the monument, they
offered it to the War Department in 1916. Legislation authorizing the acceptance of this gift was
passed in 1917 but the actual acceptance was delayed until 1926 because of title issues. A
commission was appointed in 1926 to study the feasibility of creating a national memorial




military park. This commission recommended the expansion of the Kennesaw Mountain site
and for the next ten years a bill was introduced annually calling for its creation. On June 26,
1935 legislation was finally enacted creating Kennesaw Mountain National Battlefield Park. At
the time $70,000 was appropriated for land acquisition and $30,000 for development. Prior to
the passage of this legislation control of the various National Military Parks was transferred from
the War Department to the National Park Service. A prolonged process of land acquisition,
involving numerous legal challenges was finally settled in 1945 and on October 24, 1947, the
Secretary of the Interior declared Kennesaw Mountain officially established (Capps 1994).

Plate 1. Cheatham Hill in KEMO NBP, with the Illinois monument. Photo by M. Mallin.

Land Use / Land Cover

The upper middle Chattahoochee sub-basin, which includes KEMO NBP at its northernmost end,
has an area of 3,049 square miles and includes all lands and surface waters that drain into the
Calloosahatchee River between Marietta, GA in the north and Columbus, GA in the south
(Figure 1). Urban development is concentrated in the upper sub-basin, surrounding the park
(Table 1).

The NCSU CAAE generated a land use-land cover map for this sub-basin (Figure 2) using the
following procedure. The sub-basin boundary (8-digit Hydrologic Unit Code) Geographic
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Information System (GIS) data layer was provided by the U.S. Geological Survey (USGS), and
National Land Cover data for 2001 (most recent dataset available) were downloaded from the
USGS Seamless Data Distribution System (http://seamless.usgs.gov/). Using the Spatial
Analyst extension of ArcGIS9.1, the land use classification system was modified to include eight
general categories: urban areas, row crop agriculture, animal agriculture, forests, grasslands,
water, wetland, and barren/disturbed. Once the grid was reclassified, the Spatial analyst “tabulate
area” function was used to calculate the area of each land class within the sub-basin.

Table 1. Changes in land use / land cover in the upper Chattahoochee watershed during 1991-2005
(from the Georgia Land Use Trends [GLUT] Project, 2008).

Land cover (acres) 1991 1998 2001 2005 Change
(1991-2005)
Beaches, dunes, mud 578 598 0 0 - 100%
Open water 44,725 43,370 46,148 46,253 + 3%
Low-intensity urban 155,394 180,806 235,243 235,986 + 51%
High-intensity urban 37,638 42,372 54,378 68,702 + 83%
Clearcut, sparse 20,399 43,509 37,478 42,771 + 110%
Quarries, strip mines, rocks 1,196 1,645 1,591 1,585 + 33%
Deciduous forest 417,748 389,353 365,222 356,497 - 15%
Evergreen forest 176,204 159,882 137,691 94,905 - 46%
Mixed forest 25,755 26,526 28,337 45,282 + 76%
Row crops, pasture 125,066 117,124 98,710 112,977 - 10%
Forested wetland 6,605 6,106 6,450 6,358 - 4%
Non-forested wetland (fresh) 91 116 151 84 - 8%

Overall change: Forest —20%; Wetlands — 6%
Overall change: Urbanized/ clearcut + 63%

Land use/land cover in Cobb County, surrounding the park, was also analyzed. Land use,
hydrology, roads and facilities layers were obtained from Cobb County, GA GIS
(http://gis.cobbcountyga.gov/). No additional data reclassification was necessary because Cobb
County reported land use by zoning codes. Classifications of residential density (very low
density, low density, medium density, high density, and rural residential) are important land use
categories to track, as they are the primary land use adjacent to the park. Land designated as
“Industrial” and “Industrial Compatible” is important to consider also, considering that a large
tract of property just north of the park is designated in these two zoning categories.

The analysis indicated that although the sub-basin is predominantly in forested land cover, the
area in the vicinity of the park is mostly urbanized (Table 1, Figure 1). Zeroing in more closely
on Cobb County (Figure 2), analysis of land use/land cover as of 2007 shows that the park is
completely surrounded by immediately adjacent urban development, either as the City of
Marietta (red, adjacent to park), or as residential development (mostly low and medium density)
outside city limits.

The watersheds of Noses Creek and John Ward Creek, the two perennial streams in the park, still
retain a major proportion as forest/shrubs because of the park (Table 2). Overall, the total land




use in the Noses Creek watershed is ~16% urban, 58.8% forest/shrub, 23.8% row crops/pasture
/other grasses, and ~1.4% wetland. The total land use in the John Ward Creek watershed is
~23.3% urban, 41% forest/shrub, 33.5% row crops/ pasture/ other grasses, and 1.6% wetland.
The two watersheds upstream from the park, however, are mostly urbanized.
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Figure 2. (Upper Right) Land use/land cover as of 2001 already showed KEMO NBP (blackened area,
upper center) surrounded by urban development in the Upper Middle Chattahoochee sub-basin (HUC
03130002). Map prepared by the NCSU CAAE. (Lower Left) Land use/land cover in Cobb County as of
2007, showing detailed information for the land surrounding the park (data from Cobb County).




Table 2. Land use in the Noses Creek and John Ward Creek watersheds (GA DNR 2008a, based on
2001 land use-land cover data (Landsat Thematic Mapper images; Georgia National Land Cover Data).

Land cover (acres) Noses Creek John Ward Creek
(5.85 sg. mi.) (7.13 sq. mi.)

Open water 27  (0.7%) 27 (0.6%)
Low-intensity residential 432 (11.5%) 862 (18.9%)
High-intensity urban 103 (2.7%) 134 (2.9%)
High-intensity comm/ indust/ transp 47 (1.2%) 68 (1.5%)
Clearcut, sparse 8 (0.2%) 28 (0.6%)
Quarries, strip mines, rocks 10 (0.3%) -
Deciduous forest 1,270 (33.9%) 740 (16.2%)
Evergreen forest 909 (24.3%) 1,097 (24.0%)
Mixed forest 19 (0.5%) 31 (0.7%)
Deciduous shrubbed 5 (0.1%) 3 (0.1%)
Row crops, pasture 279  (7.5%) 141 (3.1%)
Other grasses (urban, recreational) 610 (16.3%) 1,385 (30.4%)
Forested wetland 28 (0.8%) 47 (1.0%)

Non-forested wetland (fresh) - -

Hydrologic Information

The Chattahoochee River and its watershed, which includes KEMO NBP, originate in northern
Georgia in the Blue Ridge physiographic province. The regional climate is moist and temperate
(mean annual temperature 60°F, average annual range 46-69°F). Annual rainfall averages ~51
inches per year, with minimal snowfall (GA DNR 1997, Southeast Regional Climate Center
2007, GA DNR 2008a). Evaporation and transpiration account for approximately 30 inches of
rainfall, resulting in about 18 inches annually available for streamflow and percolation to
groundwater. A dry season typically occurs from mid-summer to late fall, whereas maximal
precipitation and flow occur in March.

Within the park are swamp and bog wetlands, mountain seeps, and two small perennial streams,
but no major impoundments or lakes (Zubricki 1993). The park has no groundwater use; its
drinking water is supplied by Cobb County from the Chattahoochee River (Chief Ranger L.
Morris, pers. comm., November 2006). Park grounds include a water pump lift off Burnt
Hickory Road. The USACE previously rerouted Noses Creek (Figure 1) as it enters the park as
part of freeway and other development (Chief Ranger L. Morris, pers. comm., Nov. 2006). Water
distribution and quality in the park also have been affected by beaver dams (DeVivo 2004).

Surface Waters

Noses and John Ward Creeks are the two perennial second-order streams that transect KEMO
NBP boundaries (Figure 1, Plates 2 and 3), and the only significant surface waters in the park.
John Ward Creek becomes a tributary of Noses Creek downstream from the park, but in the park
the streams are comparable in size. Their headwaters are in the urban setting of Marietta, GA,
and they are tributaries of the upper middle Chattahoochee River. Noses Creek drains significant
suburban development before entering the park. After leaving the park, it drains significant
urban development before reaching its confluence with the Chattahoochee River. John Ward
Creek drains suburban development before entering the park, then leaves the Park to flow
through a tract of private land with suburban development surrounded by the park before re-




entering the park. After leaving the park, it drains urban/suburban development before its
confluence with Noses Creek.
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Plate 3. John Ward Creek (left panel) near the Illinois Monument and (right panel) near Cheatham Hill
Road in the park. Photos by M. Mallin.

Flow data are lacking for John Ward Creek throughout its length, and for Noses Creek in the
vicinity of the park. Since August 1998 the USGS has maintained a stream gaging station
(USGS 02336968, hydrologic unit 03130002) in Noses Creek at Powder Springs Road in the city
of Powder Springs, GA (drainage area 44.5 square miles, 883 feet above sea level), about 6.4
miles from the park (Tables 3-5, Figures 3 and 4). Mean annual discharge ranged from 4 to 32
cfs during a prolonged drought in 2007, and the maximum flow recorded was 103.3 cfs during
high-precipitation year 2003 (Table 4). Average monthly discharge generally has been maximal
in winter and minimal in late summer - early fall (Table 5).




Table 3. Stations with aquatic data that were mentioned or included in this Report.

Station / Years

Location

Latitude, Longitude

Parameters

John Ward Creek

NPS KEMO 0005
1993-1998

NPS KEMO 0006
1993-1998

Cobb County - WR1

1998-present ©

22 Dec 2003,
14 Oct 2005

Cobb County - WR2

1998-present ©

Cobb County - WR3

1998-present

Cobb County - WR4

1998-present

GA DNR - WRD:
very near WRA4 site
(12 June 2003)

Noses Creek

USGS 02336968
1998 - present
(data available
through 2007)

NPS KEMO 0007
(1993-1998)

Outflow from park

Upstream by park

Highland Avenue,
~3 miles upstream
from park

Kirkpatrick Drive,
~2.7 miles upstream
from park

Cheatham Hill Road,
“island” surrounded
by park

John Ward Road,
~0.5 mile down-
stream from park

John Ward Road,
~0.5 mile down-
stream from park

Powder Springs
Road, ~6.4 miles
downstream from
park

Outflow from park

22.9198, -84.6075

33.9291, -84.5891

33.9518, -84.5646

33.9229, -84.6076

33.9207, -84.6014

33.9165, -84.6174

33.9167, -84.6178

33.8592, -84.6528

33.9544, -84.6050

Environmental conditions,
Water quality ®

Environmental conditions,
Water quality ®

Environmental conditions,
Water quality d

Macroinvertebrate data

Environmental conditions,
Water quality d

Environmental conditions,
Water quality d

Environmental conditions,
Water quality d

Environmental conditions,
Water quality ° (GA DNR
2008a)

Discharge, gage height

Environmental conditions,
Water quality ®




Table 3. (Continued).

Station / Years

Location

Latitude, Longitude

Parameters

Noses Creek (cont'd.)

NPS KEMO 0009
(1993-1998)

Cobb County - NS1
(1999-2008)

GA DNR - WRD
very near NS1 site
(12 June 2003)

Cobb County - NS2
20 Feb 2004,
24 Oct 2005

Upstream at park
boundary

Mt. Calvary Road,
0.3 mile downstream
from park

Mt. Calvary Road,
~0.3 mile downstream
from park

Irwin Road, ~3.5 miles
downstream from park

33.9592, -84.5849

33.9532, -84.6121

33.9534, -84.6117

33.92207, -84.6260

Environmental conditions,
Water quality ®

Environmental conditions,

Water quality d

Environmental conditions,
water quality ° (GA DNR
2008a)

Macroinvertebrate data

& Environmental conditions = water temperature, specific conductance, pH, and/or discharge. Water

quality = turbidity, DO, NO3N+NO,'N, SRP, and fecal coliform bacteria.

® Environmental conditions = water temperature, specific conductance, pH, and/or discharge. Water

quality = turbidity, DO, total hardness, and alkalinity (GA DNR 2008a).

© Cobb County dataset extends from 1981 to the present for John Ward Creek (4 sites, usually sampled

during dry periods), and from 1987 to the present for Noses Creek; this Report considers data from the

past decade, 1999 - 2008.

4 Environmental conditions = water temperature, specific conductance, pH, and/or discharge. Water
quality = turbidity, DO, NO3N+NO, N, TKN, TP, BODs, COD, chlorides, TSS, fecal coliform bacteria,
and metals (alkaline earth metals barium, calcium, magnesium, potassium and sodium; trace metal
manganese; and potentially toxic metals aluminum, total cadmium, total copper, total iron, total lead,

and total zinc).




Table 4. Mean monthly discharge at the USGS gaging station in Powder Springs on Noses Creek,
downstream from the Park, during the period of record from August 1998 - 2007 (available thus far:

http://nwis.waterdata.usgs.gov/nwis/qwdata; note that na = not available).

Monthly mean in cfs (Calculation Period: 1 August 1998 to 30 September 2007)

00060, Discharge, cubic feet per second (cfs)

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov  Dec
1998 - - - - 236 123 9.08 210 277
1999 62.0 56.1 433 241 240 520 666 765 349 127 218 19.7
2000 446 455 60.1 634 136 642 289 242 778 102 695 393
2001 822 8738 168.6 536 275 439 363 150 133 105 100 283
2002 82.8 39.1 82.1 324 567 111 353 415 771 642 1436 146.6
2003 520 815 1256 875 204.7 109.1 1436 458 313 271 797 534
2004 615 1039 431 554 365 510 329 250 1102 31.6 1280 985
2005 542 1185 1332 100.7 388 446 3137 794 177 173 264 485
2006 1143 1310 808 593 338 154 810 311 232 212 596 292
2007 758 394 414 344 161 912 505 6.00 565 na na na
Mean 70 78 86 57 50 38 77 26 37 23 62 55

Table 5. Mean annual discharge at the USGS gaging station in Powder Springs, downstream from the
Park, during the period of record from 1999 — 2007. More limited data, covering three years of record, are
also shown for gage height.

Water Year 00065, Gage height 00060, Discharge
(feet) (cubic feet per second)
1999 1.668 33.0
2000 1.578 32.6
2001 --- 53.7
2002 - 39.2
2003 --- 103.3
2004 - 56.2
2005 - 96.7
2006 1.740 48.6
2007 - 324
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Figure 3. Map of the sampling stations with aquatic data that were mentioned or included in this Report
(see Table 3 for further information). Crosses = NPS water quality sites (1993-1998); diamonds = Cobb
County water quality sites (WR1-4 and NS1, with more recent data available from 1999 - present) or a
site sampled for macroinvertebrates (NS2, 1 date in 2004 and 2005); and the square = the only USGS
gaging site on either of the two perennial streams that flow through the park (1998 - present).
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Figure 4. Daily discharge (upper panel) and daily gage height (lower panel) at the USGS stream flow
gaging station at Powder Springs, GA, 6.4 miles downstream from KEMO during 1999 - 2007 (website
from Table 4).

Wetlands

The largest wetland area occurs just north of Noses Creek. Information is not available about this
area, the floodplain of John Ward Creek (Plate 4), or other swamp and bog wetlands in the park
(Chief Ranger L. Morris, pers. comm., Nov. 2006).

Groundwater Resources

The area surrounding KEMO NBP is underlain by crystalline-rock aquifers (metamorphic and
igneous rocks) with little to no porosity (Chapman and Peck 1997). Since 99% of the water
demand in the Chattahoochee River basin is supplied by surface water withdrawals, especially in
the metropolitan Atlanta area southeast of the park (GA DNR 1997), groundwater resources are
considered to be under-utilized in this area and have been targeted as a potential supplemental
resource during peak demand periods, under drought conditions, or as water demand increases in
the metropolitan Atlanta area (Chapman and Peck 1997, Georgia Department of Audits and
Accounts 2005).
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Plate 4. View of the floodplain of John Ward Creek within the park. Photo by J. Burkholder.

Biological Resources

Surrounding, encroaching, rapidly expanding urban/suburban development is a major,
enveloping threat to all of the biological resources at the park. The park’s natural resources are
effectively fragmented by the configuration of the park lands versus privately owned, developed
lands (Figure 1). In addition, the two perennial streams in the park, Noses Creek and John Ward
Creek, both have upstream portions outside the park boundaries. Thus, the park cannot protect
the aquatic biota or water quality of these streams from inflowing pollution and other problems.
The park is further hampered from efforts to protect these resources because little is known about
them except for species lists. This lack of information seems unfortunate considering that both
perennial streams are on the state’s list of impaired waters that are not meeting their designated
uses (GA DNR 2008b; see below).

Microalgae
There have been no published studies of the suspended or benthic microalgal assemblages in
upstream reaches Noses or John Ward Creeks near the park.
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Wetland and Aquatic Macrophytes

A total of 264 wetland vascular plant species, including only 1 predominantly aquatic species
(the angiosperm watercress, Nasturtium officinale) and 8 wetland ferns, occur in the park (NPS
2008b; Tables 6 and 7). The wetland species comprise ~32% of the total vascular plant species in
the park (considering ferns and higher vascular plants). A total of 20 higher vascular wetland
plants and 1 wetland fern are non-native species (Tables 6 and 7).

Terrestrial Vegetation

A total of 557 species of terrestrial vascular plants, including 16 species of ferns, occur within
the park (NPS 2008b). The terrestrial flora is dominated by mixed hardwood and pine forest,
and the park also has several grassy fields (DeVivo 2004, NPS 2008b). The mountain is forested
with second-growth hardwoods. Since 1993, infestation by the southern pine beetle (Dentroctnus
frontalis) has killed thousands of pine trees throughout the park, and the resulting increase in dry
timber on the forest floor may increase fire risk. If recovery can occur, hardwood forest would be
expected to become dominant through natural succession. Of the 557 species of terrestrial plants,
143 species or 26% of the present-day flora are non-native.

Aquatic Macroinvertebrates

Although macroinvertebrate species information is lacking for park waters, Cobb County
collected information on aquatic macroinvertebrates on one date each during winter 2003/4 and
fall 2005 at a station in John Ward Creek upstream from the park, and in Noses Creek
downstream from the park (Table 8). Highest species numbers were reported for midges, and a
mix of other species were present including some larval aquatic beetles, mosquitoes, damselflies,
caddisflies, and other dipterans. In John Ward Creek, the midge Polypedilum was the most
abundant taxon in both seasons; black flies were also abundant in winter, and the midge
Amblabesmyia was second highest in abundance during fall. Species numbers and abundance
were low in Noses Creek during winter, when the midge Rheotanytarsus was most abundant.
Both species numbers and abundance were notably higher in the fall season, especially larval
mayflies, caddisflies, and crane flies. For both streams on both dates sampled, of possible
rankings of Excellent, Good, Fair, and Poor, the data indicated Fair macroinvertebrate
community health was fair, and stream health received a “B” rating.
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Table 6. Wetland and aquatic plant flora, excluding ferns (based upon Godfrey and Wooten 1981a,b),
that occur in KEMO NBP (NPS 2008b). Asterisks (*) = non-native species.

Adam and Eve puttyroot (Aplectrum hyemale)
Alder (Alnus serrulata)

Allegheny monkey flower (Mimulus ringens)
American burnweed (Erechtites hieraciifolia)
American bur-reed (Sparganium americanum)
American elder (Sambucus canadensis)
American elm (Ulmus americana)

American germander (Teucrium canadense)
American holly (llex opaca)

American hornbeam (Carpinus caroliniana)
American pokeweed (Phytolacca americana)
American sycamore (Platanus occidentalis)
American wisteria (Wisteria frutescens)
American witchhazel (Hamamelis virginiana)
Aneilima (Asian spiderwort) (Murdannia keisak)
Angelicatree (Aralia spinosa)

Annual blue grass (walkgrass) (Poa annua)
Annual blue-eyed grass (Sisyrinchium rosulatum)
Arrowfeather threeawn (Aristida purpurascens)
Arrow-leaf tearthumb (Polygonum sagittatum)
Ashleaf maple (box elder) (Acer negundo)

Asiatic (common) dayflower (Commelina communis)

Azure bluet (Houstonia caerulea)

Barnyard grass (watergrass) (Echinochloa crus-galli)*

Beaked panicgrass (Panicum anceps)

Bedstraw (Galium aparine)

Bigroot morning glory (Ipomoea pandurata)

Bitter dock (Rumex obtusifolius)*

Black gum (sour gum) (Nyssa sylvatica)

Black-seed plantain (Plantago rugelii)

Black tupelo (Nyssa sylvatica)

Black willow (Salix nigra)

Blister flower (bulbous buttercup) (Ranunculus
bulbosus)*

Blisterwort (Ranunculus recurvatus)

Blue eyegrass (Sisyrinchium angustifolium)

Blue huckleberry (Gaylussacia frondosa)

Blue (hirsute) sedge (Carex complanata)

Blunt broom sedge (Carex tribuloides)

Blunt spikerush (Eleocharis obtusa)

Bitternut hickory (Carya cordiformis)

Bog hemp (Boehmeria cylindrica)

Boneset (thoroughwort) (Eupatorium perfoliatum)

Bristled (tufted) knotweed (Polygonum caespitosum)

Bristly buttercup (Ranunculus hispidus)
Broadleaf arrowhead (wapato) (Sagittaria latifolia)
Broadleaf cattail (Typha latifolia)
Broadleaf plantain (Plantago major)
Broadleaf uniola (Chasmanthium latifolium)
Broomsedge (Andropogon virginicus,

A. virginicus var. virginicus)

Brown widelip orchid (Liparis lilifolia)

Bulb bittercress (Cardamine bulbosa)

Bullbrier (Smilax rotundifolia)

Bulrush (woolgrass) (Scirpus cyperinus)

Bur marigold (devil’s beggartick) (Bidens frondos

Bush-clover dodder (Cuscuta pentagona)

Bushy seedbox (Ludwigia alternifolia)

Buttercup (Ranunculus carolinianus)

Buttonbush (Cephalanthus occidentalis)

Camphor pluchea (Pluchea camphorata)

Canada clearweed (Pilea pumila)

Canada goldenrod (Solidago canadensis)

Carolina bristlemallow (Modiola caroliniana)

Carolina elephantsfoot (Elephantopus caroliniant

Cardinal flower (Lobelia cardinalis)

Carolina jessamine (Gelsemium sempervirens)

Carolina leaf-flower (Phyllanthus caroliniensis)

Carolina lily (Lilium michauxii)

Carolina ponysfoot (Dichondra carolinensis)

Carolina sedge (Carex caroliniana)

Carpetweed (green carpetweed) (Mollugo verticil

Cat greenbrier (Smilax glauca)

Celeryleaf buttercup (Ranunculus sceleratus)

Chamber bitter (Phyllanthus urinaria)*

Cherokee sedge (Carex cherokeensis)

Chervil (hairy-fruit chervil) (Chaerophyllum taintu

Chestnut oak (Quercus prinus)

Chinese (Japanese) honeysuckle (Lonicera japol

Climbing false buckwheat (Polygonum scandens
var. cristatum)

Climbing hempvine (Mikania scandens)

Clustered mountainmint (Pycnanthemum muticur

Coastal plain willow (Salix caroliniana)

Common Chinese privet (Ligustrum sinense)*

Common cottonwood (Populus deltoides)

Common goldenrod (Solidago altissima)

Common goldstar (Hypoxis hirsuta)

Common honeylocust (Gleditsia triacanthos)

Common morning glory (Ipomoea purpurea)*

Common persimmon (Diospyros virginiana)

Common (lamp) rush (Juncus effusus)

Common reed (Phragmites australis)

Common sweetleaf (Symplocos tinctoria)

Common trumpetcreeper (Campsis radicans)

Common water hemlock (Cicuta maculata)

Common winterberry (llex verticillata)

Cross-vine (trumpet-flower) (Bignonia capreolata
or Anisostichus capreolata, A. crucifera)

Curley dock (Rumex crispus)*

Curltop ladysthumb (Polygonum lapathifolium)

Cutleaf coneflower (Rudbeckia laciniata)




Table 6. (Continued).

Dallas (water) grass (Paspalum dilatatum)*
Dark-green (green) bulrush (Scirpus atrovirens)
Deadly (poison) hemlock (Conium maculatum)*
Dense blazing star (Liatris spicata)
Densetuft hairsedge (Bulbostylis capillaris)
Desert false indigo (Amorpha fruticosa)
Devil’s darning needles (Clematis virginiana)
Ditch stonecrop (Penthorum sedoides)
Dogfennel (Eupatorium capillifolium)
Dogfennel eupatorium (yankeeweed)
(Eupatorium compositifolium)
Dogtooth violet (Erythronium americanum)
Dotted smartweed (Polygonum punctatum)
Dwarf huckleberry (Gaylussacia dumosa)
Dwarf St. Johnswort (Hypericum mutilum)
Dye bedstraw (stiff marsh bedstraw) Galium
tinctorium)
Early meadow-rue (Thalictrum dioicum)
Early saxifrage (Saxifraga virginiensis)
Early woodbuttercup (Ranunculus abortivus)
Eastern bluestar (Amsonia tabernaemontana)
Eastern poison ivy (Toxicodendron radicans)

Eastern smooth beardtongue (Penstemon laevigatus)

Eastern sweetshrub (Calycanthus floridus)

Eight-flower six-weeks grass (Vulpia octoflora)

Eyebane (nodding spurge) (Chamaesyce nutans)

Fairywand (Chamaelirium luteum)

Fall panic (Panicum dichotomiflorum)

Fescue sedge (Carex festucacea)

Field paspalum (Paspalum laeve)*

Flypoison (Amianthium muscitotoxicum)

Fowl manna grass (Glyceria striata)

Fox grape (Vitis labrusca)

Frank’s sedge (Carex frankii)

Fringed loosestrife (Lysimachia ciliata)

Fringed yelloweyed grass (Xyris fimbriata)

Fringetree (Chionanthus virginicus)

Georgia bulrush (Scirpus georgianus)

Giant cane (Arundinaria gigantea)

Granite stonecrop (Sedum pusillum)

Graybark grape (Vitis cinerea var. baileyana)

Great blue lobelia (Lobelia siphilitica)

Greater straw sedge (Carex normalis)

Green ash (Fraxinus pennsylvanica)

Green rein (small wood) orchid (Platanthera
clavellata, or Habenaria clavellata)

Hairawn muhly (Muhlenbergia capillaris)

Hairy bittercress (Cardamine hirsuta)

Hairy jointgrass (Arthraxon hispidus)*

Hairy woodrush (Luzula acuminata)

Heart-leaf alexanders (Zizia aptera)

Heartwing dock (Rumex hastatulus)

Helmet flower (Scutellaria integrifolia)
Hop sedge (Carex lupulina)
Hyssop spurge (Chamaesyce hyssopifolia)
Indian cucumber (Medeola virginiana)
Ivyleaf morning glory (Ipomoea hederacea)*
Jack-in-the-pulpit (Arisaema triphyllum)
Japanese mazus (Mazus pumilus)*
Japanese stiltgrass (Nepalese browntop)*
(Microstegium vimineum)
Jewelweed (Impatiens capensis)
Johnson grass (Sorghum halepense)*
Jungle rice (Echinochloa colonum)*
Lanceleaf loosestrife (Lysimachia lanceolata)
Large (spotted) spurge (Chamaesyce maculata)
Late eupatorium (Eupatorium serotinum)
Laurel greenbrier (Smilax laurifolia)
Little bluestem (Schizachyrium scoparium, or
Andropogon scoparius)
Little quakinggrass (Briza minor)
Longleaf spikegrass (Chasmanthium sessiliflorun
Low spikesedge (Kyllinga pumila)
Maryland meadowbeauty (Rhexia mariana)
Mountain azalea (Rhododendron canescens)
Mulberry (white mulberry) (Morus alba)*
Muscadine grape (Vitis rotundifolia)
Narrowleaf mountainmint (Pycnanthemum tenuif
Needle-tip blue-eyed grass (Sisyrinchium mucror
New York ironweed (Veronia noveboracensis)
Nimblewill (Muhlenbergia schreberi)
Nodding ladies’-tresses (Spiranthes cernua)
Northern spicebush (Lindera benzoin)
Oneflower stitchwort (Minuartia uniflora)
Overcup oak (Quercus lyrata)
Owilfruit (sawbeak) sedge (Carex stipata)
Pale flatsedge (Cyperus flavescens)
Pale-spike lobelia (Lobelia spicata)
Parsley hawthorn (Crataegus marshallii)
Partridgeberry (Mitchella repens)
Pennsylvania knotweed (Polygonum pensylvanic
Petticoat-climber (purple lovegrass) (Eragrostis
spectabilis)
Philadelphia daisy (Erigeron philadelphicus)
Piedmont false pimpernel (Lindernia monticola)
Pignut hickory (Carya glabra)
Pitted (white) morning glory (Ipomoea lacunosa)
Poor-joe (rough buttonweed) (Diodia teres)
Post oak (Quercus stellata)
Prairie wedgegrass (Sphenopholis obtusata)
Prickly Florida blackberry (Rubus argutus)
Primrose violet (Viola primulifolia)
Rattail smutgrass (Sporobolus indicus
or Sporobolus poiretii)




Table 6. (Continued).

Red maple (Acer rubrum)

Red mulberry (Morus rubra)

Rice button aster (Aster dumosus)

Rice cut grass (Leersia oryzoides)

Ridged yellow flax (rigid flax) (Linum striatum)

Rough flatsedge (Cyperus retrofractus)

St. Andrew’s cross (Hypericum hypericoides)

Sampson’s snakeroot (Psoralea psoralioides, or
Orbexilum pedunculatum, O. pedunculatum
var. psoralioides)

Saw greenbrier (Smilax bona-nox)

Scarlet creeper (Ipomoea hederifolia)

Shagbark hickory (Carya ovata)

Shallow sedge (Carex lurida)

Swamp smartweed (Polygonum hydropiperoide
Sweetgum (Liquidambar styraciflua)
Switchgrass (Panicum virgatum)

Three-lobe beggarticks (Bidens tripartita)
Thymeleaf bluet (Houstonia serpyllifolia)

Tiny bluet (Houstonia pusilla)

Trumpet honeysuckle (Lonicera sempervirens)
Tulip tree (tulip poplar) (Liriodendron tulipifera)
Vasey grass (Paspalum urvillei)*

Virginia bunchflower (Melanthium virginicum)
Virginia buttonweed (Diodia virginiana)
Virginia dayflower (Commelina virginica)
Virginia dwarfdandelion (Krigia virginica)
Virginia sweetspire (ltea virginica)

Sheep (common sheep, red) sorrel (Rumex acetosella)* Virginia threeseed mercury (Acalypha rhomboid

Silky dogwood (Cornus amomum)
Silver maple (Acer saccharinum)
Slender woodoats (Chasmanthium laxum)

Smallhead beaksedge (Rhynchospora microcephala)

Southern dewberry (Rubus trivialis)

Southern lobelia (Lobelia amoena var.
glandulifera)

Southern magnolia (Magnolia grandiflora)

Southern red oak (Quercus falcata)

Spotted joy-pye-weed (Eupatorium maculatum)

Stiff cowbane (Oxypolis rigidior)

Stout wood reed-grass (Cinna arundinacea)

Strawcolored flatsedge (Cyperus strigosus)

Sugar berry (sugar hackberry) (Celtis leavigata)

Summer grape (Vitis aestivalis)

Swamp chestnut oak (Quercus michauxii)

Virginia wild rye (Elymus virginicus)

Watercress (Nasturtium officinale, or Rorippa
nasturtium-aquaticum)

Water oak (Quercus nigra)

Weedy dwarf-dandelion (Krigia cespitosa)

White avens (Geum canadense)

White verbena (Verbena urticifolia)

Whiteleaf mountainmint (Pycnanthemum albesc

Whorled loosestrife (Lysimachia quadrifolia)

Willow oak (Quercus phellos)

Winged elm (Ulmus alata)

Wingleaf primrose-willow (Ludwigia decurrens)

Winter bentgrass (Agrostis hyemalis or A. hiem:

Woodvamp (Decumaria barbara)

Yellow sunnybell (Schoenolirion croceum)

Yellowroot (Xanthorhiza simplicissima)

Yellow thistle (Cirsium horridulum)

Table 7. Wetland fern species that occur in the park (NPS 2006a). Asterisks (*) = non-native species.

Species

Habitat

Asplenium ladyfern
(Athyrium filix--femina spp. asplenioides)

Broad beechfern

(Thelypteris hexagonoptera, or Phegopteris hexagonoptera)

Chainfern (Woodwardia areolata)

Maidenfern (maidenhair) (Adiantum pedatum)
New York fern (Thelypteris noveboracensis)
Royal fern (Osmunda regalis)

Sensitive fern (Onoclea sensibilis)

Swordfern (Macrothelypteris torresiana)*

shaded woods, swamps, stream banks, acid bogs
moist woodlands

acidic bogs, wet woods

stream banks, shady moist woods
moist, humus-rich, deciduous woods
swampy areas, fens, damp woodlands
open swamps, marshes, low woods

shorelines of lakes
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Table 8. Macroinvertebrate data for John Ward Creek (station WR1 upstream from the park — 1 date each
in 2003 and 2005)) and Noses Creek (station NS2 at Irwin Road, downstream from the park — 1 date
each in 2004 and 2005), collected by Cobb County personnel using standard techniques (count from
collections along a 100-meter segment of stream length; GA DNR 2007a).

Family Identification Adjusted Count

John Ward Creek WR1 — 22 Dec 2003

Family Calopterygidae Leaches (Calopteryx) 6

Family Culicidae Mosquitos (Anopheles) 1

Family Chironomidae Midges (Chironomus) 1
Midges (Cricotopus) 1
Midges (Paratendipes) 1
Midges (Phaenopsectra punctipes group) 4
Midges (Polypedilum) 57
Midge (Potthastia longimana) 2
Midge (Rheocricotopus robacki) 1
Midges (Rheotanytarsus) 18
Midges (Thienemanniella) 3
Midges (Thienemannimyia group) 6
Midges (Tvetenia group) 3

Family Dryopidae Long-toe water beetles (Helichus) 1

Family Elmidae Riffle beetles (Stenelmis) 1

Family Empididae Aquatic dance fly (Hemerodromia) 1

Family Hydropsychidae = Caddisflies (Hydropsyche) 42
Sedges - little spotted sedge (Cheumatopsyche) 18

Family Philopotamidae Sedges - little black sedge (Chimarra) 2

Family Simuliidae Black flies (Simulium) 33

Family Tipulidae Crane flies (Tipula) 4

Analysis:

Plecopterans 0%, Trichopterans 94.73% (metric score); 100% of taxa pollution-tolerant

Final Index Score 56; Hilsenhoff Biotic Index 5.3

Macroinvertebrate Community Health - Fair

Stream Health Rating B

John Ward Creek WR1 — 14 Oct 2005

Family Baetidae Mayflies (Baetis) 6

Family Calopterygidae Leaches (Calopteryx) 4

Family Chironomidae Midges (Ablabesmyia) 41
Midge (Brillia flavifrons) 1
Midges (Corynoneura) 3
Midges (Cricotopus / Orthocladius complex) 4
Midges (Parametriocnemus) 1
Midges (Paratanytarsus) 1
Midges (Phaenopsectra punctipes group) 4
Midges (Polypedilum) 44
Midge (Rheocricotopus robacki) 17
Midges (Rheotanytarsus) 5
Midges (Tanytarsus) 1
Midges (Thienemannimyia group) 2
Midges (Zavrelimyia) 1
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Table 8. (Continued).

Family Identification Adjusted Count

John Ward Creek WR1 — 14 Oct 2005 (cont'd.)

Family Empididae Aquatic dance flies (Hemerodromia) 1
Family Hydropsychidae = Caddisflies (Hydropsyche) 9

Sedges - little spotted sedge (Cheumatopsyche) 29
Family Simuliidae Black flies (Simulium) 11
Family Tipulidae Crane flies (Tipula) 6
Family Philopotamidae Sedges - little black sedge (Chimarra) 2
Analysis:

Plecopterans 0%, Trichopterans 65.2% (metric score); 100% of taxa pollution-tolerant
Final Index Score 51; Hilsenhoff Biotic Index 5.6

Macroinvertebrate Community Health - Fair

Stream Health Rating B

Noses Creek NS2 — 20 Feb 2004

Family Baetidae Mayflies (Baetis)
Family Calopterygidae Leaches (Calopteryx)
Family Chironomidae Midges (Ablabesmyia)
Midges (Brillia)
Midges (Cricotopus)
Midges (Cricotopus/Orthocladius complex)
Midges (Eukiefferiella)
Midges (Orthocladius)
Midges (Paratanytarsus)
Midges (Phaenopsectra)
Midges (Polypedilum)
Midge (Rheocricotopus robacki)
Midges (Rheotanytarsus) 1
Midges (Thienemannimyia group)
Midge (Tribelos juncundus)
Midge (Xylotopus par)

Family Elmidae Riffle beetle (Ancyronyx variegatus)
Riffle beetle (Oulimnius latiusculus)
Family Empididae Aquatic dance flies (Chelifera)
Aquatic dance flies (Hemerodromia)
Family Heptageniidae Mayflies (Stenonema)

Family Hydropsychidae = Caddisflies (Hydropsyche)
Sedges - little spotted sedge (Cheumatopsyche)
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Family Leptoceridae Caddisflies (Triaenodes)
Family Tipulidae Crane flies (Tipula)
Analysis:

Plecopterans 0%, Trichopterans 100% (metric score); 100% of taxa pollution-tolerant
Final Index Score 48; Hilsenhoff Biotic Index 5.7

Macroinvertebrate Community Health - Fair

Stream Health Rating B
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Table 8. (Continued).

Family

Identification

Adjusted Count

Noses Creek NS2 — 24 Oct 2005

Family Baetidae
Family Elmidae

Family Chironomidae

Family Coenag