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Figure 3.6.1-1 (Section 3.6.1) depicts the estimated time of return in years for a magnitude 4.75 earthquake at 
a fixed distance of 31 miles. The USGS estimated return time for 4.75-, 5.0-, and 6.5-magnitude earthquakes 
at a fixed distance of 31 miles exceeds 1,500 years for the Plum Island, New York, area.  
 
Of the several on-site soils classifications, Haven loam (HaB) and Carver/Plymouth sands (CpE) dominate. 
The soil drainage classes range from moderately well drained to excessively drained, and the slopes range 
from 2% to 35%. The NRCS Soils Map (Figure 3.6.6.1- 2) and Table 3.6.6.1- 2 describe the onsite soil types 
and locations found on the Plum Island site. 

 

Peak Acceleration (%g) with 2% Probability of Exceedance in 50 Years 
Site: NEHRP B-C boundary 

National Seismic Hazard Mapping Project 

Figure 3.6.6.1-1 — Seismic Hazard Map for New York 

 
Table 3.6.6.1-2 — Plum Island Site Soils Descriptions 

Map 
Unit Classification Depth Range 

(inches) Drainage Class Slope Range 
(%) 

Depth to Water 
Table (inches) 

BgB Bridgehampton silt loam 0 - 80 Well drained 2 - 6 More than 80 

CpE Carver and Plymouth 
sands 

0 - 60 
0 - 60 

Excessively 
drained 

Excessively 
drained 

15 - 35 More than 80 
More than 80 

CuB Cut and fill land, gently 
sloping - Moderately well 

drained 3 - 8 - 

Gp Gravel pits - - - - 
HaB Haven loam 0 - 60 Well drained 2 - 6 More than 80 

PlC Plymouth loamy sand 0 - 60 Excessively 
drained 8 - 15 More than 80 
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Figure 3.6.6.1-2 — Plum Island Site Soils Map 
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Table 3.6.6.1-3 describes the approximate soil classification percentages, general farmland description, and 
hydric determination for the site. No soil types are identified as prone to flooding or ponding, but two soil 
series are considered prime farmland.  
 

Table 3.6.6.1-3 — Hydric and Farmland Soils 

Classification Approx. Site % Hydric Soil Farmland Description 

Bridgehampton silt loam 4 Not Hydric All areas are prime farmland

Carver and Plymouth sands 11 Not Hydric Not prime farmland 

Cut and fill land, gently sloping 23 Not Hydric Not prime farmland 

Gravel pits 15 Unknown Hydric Not prime farmland 

Haven loam 39 Not Hydric All areas are prime farmland

Plymouth loamy sand 8 Not Hydric Not prime farmland 

 
The Plum Island Site has been mapped as Harbor Hill Ground-Moraine and Harbor Hill End-Moraine 
deposits of the Quaternary geologic age on the site’s west and east sides, respectively (Terracon 2007a). The 
boundary between the ground-moraine and the end-moraine divides the site north to south at its approximate 
midpoint. The ground-moraine is described as glacial till, a poorly sorted mixture of clay, sand, and pebble-to 
boulder-sized gravel deposited by glacial ice. The end-moraine is described as glacial till overlying stratified 
sand and gravel. These Moraine soils are primarily light to dark brown, medium- to coarse-grain, silty sand, 
and gravel with some isolated gray to light brown mottled clay seams and extend approximately 60 feet bls. 
Abundant boulder, cobble, and gravel zones are located on the northern portion of the island (Entech 2002). 
Historically, there was a sand and gravel pit on the south side of the site (Terracon 2007a). 
 
3.6.6.2 Construction Consequences 

A detailed geotechnical report would be prepared once the preferred alternative is selected and the findings 
and recommendations would be considered in the final design and specifications of the facility. Construction 
of the NBAF would have no anticipated adverse effect on the geology and soils of the Plum Island Site, 
beyond the immediate footprint. Preliminary geotechnical investigations did not identify any geologic 
features that would suggest sinkhole formation.The seismic soil classification would be preliminarily 
considered Class D (Terracon 2007a). Refer to Section 3.6.1 and Table 3.6.1- 1 for additional seismic 
information. An estimated volume of 264,000 cubic yards of on-site material would be displaced and 
managed during site construction. Approximately 45% of the soils at the site are considered prime or of 
statewide farmland importance, and NRCS coordination has been initiated. Additional fill needs would be 
likely on the south side of the site at the location of a former sand and gravel pit. The soil displacement would 
not have an adverse effect on the regional topography. Additionally, laboratory wastes have been excavated 
and removed from this general area. Initial soil and groundwater assessments have been completed; however, 
the data have not been finalized. Supplemental construction planning efforts would be employed during soil 
manipulation and excavation. Refer to Chapter 2, Sections 3.1.1, 3.6.3.1, 3.6.3.2, 3.12.6, and 3.13.6 for 
additional soil, waste, and constructability information. 
 
3.6.6.3 Operation Consequences 

The Haven loam and Carver/Plymouth sand soil classifications make up a large portion of soil classes at the 
site. The conceptual layout of the Plum Island Site avoids direct impacts to island surface waters. Operation 
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of the NBAF would have no anticipated adverse effects on the soil classifications beyond the immediate site 
footprint. Refer to Section 3.14 for additional operational information. 
 
3.6.7 Umstead Research Farm Site 

3.6.7.1 Affected Environment 

During the Triassic age, mudstones and claystones were laid down in the Durham Triassic Basin now known 
as North Carolina Piedmont Region. The ancient Jonesboro Fault, east of Raleigh, forms the basin’s eastern 
boundary; these mud and clay “redbeds” became the mainstay of the North Carolina brick industry. The 
Carolina Slate Belt, formed from heated and deformed sedimentary rocks, bisects the Piedmont running 
almost from Virginia to South Carolina. The Castle Hayne limestone Formation is found primarily in the 
North Carolina southeastern coastal plain counties of Brunswick, New Hanover, Pender, Onslow, Jones, 
Lenoir, Craven, and Beaufort. The Umstead Research Farm Site is located in North Carolina’s Piedmont 
Region and does not retain the soil structure normally seen in dissolution or suffusion limestone sinkholes. 
The geology of North Carolina lends itself to earthquakes of various magnitudes and intensities. 
Table 3.6.7.1-1 provides a brief historical summary of earthquakes that occurred in or were felt in North 
Carolina (USGS 2008). 
 

Table 3.6.7.1-1 — North Carolina Historical Earthquake Data 

Date Location Intensitya 
March 8, 1735 Bath V 
February 21, 1774 Virginia south NDb 
1811 - 1812 New Madrid, Missouri VI 
February 10 and April 17, 1874 McDowell County V, >75 events 
December 13, 1879 Charlotte V 
January 18, 1884 Wilmington V 
August 6, 1885 Blowing Rock IV - V 
August 31, 1886 Charleston, South Carolina X 
May 31, 1897 Giles County, Virginia ND 
January 1, 1913 Union County, South Carolina ND 
October 29, 1915 Marshall V 
February 21, 1916 Asheville VI, largest within state borders
August 26, 1916 Winston-Salem V 
July 8, 1926 Mitchell County VI 
November 2, 1928 Asheville VI 
January 1, 1935 Gary ND 
May 13, 1957 Micaville VI 
July 2, 1957 Asheville VI 
March 5, 1958 Wilmington V 
December 13, 1969 Glenville V 
September 9, 1970 Boone V 

b Ref. Table 3.6.3.1.-2 Magnitude vs. Intensity  b ND = no data 
 
The February 21, 1916, earthquake, centered in the Asheville area, is considered one of the largest to occur in 
North Carolina. With an intensity of VI, the area of influence was approximately 200,000 square miles. The 
most recent earthquake, with a registered magnitude of 3.1, occurred in North Carolina on December 7, 2007, 
approximately 25 miles north-northwest of Spartanburg, South Carolina, or approximately 200 miles 
southwest of the Umstead Research Farm Site. Figure 3.6.7.1-1 shows seismic peak acceleration for North 
Carolina; the Umstead Research Farm Site is approximately 30 miles north of Raleigh. The figure depicts the 
site within an area of potential ground-shaking hazard 8% to 10% g.  
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Peak Acceleration (%g) with 2% Probability of Exceedance in 50 Years 

Site: NEHRP B-C boundary 
National Seismic Hazard Mapping Project 

Figure 3.6.7.1-1 — Seismic Hazard Map for North Carolina 

 
Figure 3.6.1-1 (Section 3.6.1) depicts the estimated time of return in years for a magnitude 4.75 earthquake at 
a fixed distance of 31 miles. The USGS estimated return time for 4.75-, 5.0-, and 6.5-magnitude earthquakes 
at a fixed distance of 31 miles exceeds 4,000 years for the Umstead Research Farm Site area.  
 
The soils on the Umstead Research Farm Site are in the White Store Creedmoor Association (USACE 2005). 
Of the several on-site soils classifications, three dominate: Lignum Silt Loam, Georgeville, and Herndon. The 
soils are well to somewhat well drained with a 2% to 25% slope range. The NRCS Soils Map 
(Figure 3.6.7.1-2) and Table 3.6.7.1-2 describe the on-site soil types and locations.  
 
Lignum silt loam is the only partially hydric soil, and six of the seven soils are considered prime or of 
statewide farmland importance. Table 3.6.7.1-3 describes the approximate soil classification percentages, 
general farmland description, and hydric determination. No on-site soil types are prone to flooding or 
ponding.  
 
An estimated volume of 244,000 cubic yards of on-site material would be displaced and managed during the 
construction phase. A detailed geotechnical report would be prepared once the preferred alternative is 
selected. The findings and recommendations would be considered in the final design and specifications of 
the facility. 
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Figure 3.6.8.1-2 — Texas Research Park Site Soils Map 
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Table 3.6.8.1-3 — Hydric and Farmland Soils 

Classification Approx. Site % Hydric Soil Farmland Description 
Austin silty clay 1 Not hydric All areas are prime farmland 
Whitewright clay loam 34 Not hydric Not prime farmland 
Brackett gravelly clay loam 9 Not hydric Not prime farmland 
Doss association 26 Not hydric Not prime farmland 
Real and Kerrville soils 11 Not hydric Not prime farmland 
Eckrant cobbly clay 19 Not hydric Not prime farmland 

 
Whitewright clay loam and Doss association soils are the primary soils at the site. Austin silty clay is the only 
site soil type considered prime farmland. The site soil types are susceptible to water erosion; however, 
terracing, contour tillage, and proper groundcover would help control erosion, conserve moisture, and 
maintain a healthy soil structure. These soils are best suited for natural vegetation, and maintaining a native 
grass cover would help control runoff and erosion. 
 
3.6.8.2 Construction Consequences 

A detailed geotechnical report would be prepared once the preferred alternative is selected. The findings and 
recommendations would be considered in the final design and specifications of the facility. Construction of 
the NBAF at the Texas Research Park Site would not have an anticipated adverse effect on the geology and 
soils of the area, beyond the immediate footprint. The area geology does not include any known transition or 
aquifer system recharge zones (Raba-Kistner 1987). The seismic soil classification at the site would be 
preliminarily considered Class D. Refer to Chapter 2, Sections 3.1.1, 3.6.1, and 3.14 and Table 3.6.1-1 for 
additional seismic and constructability information. Construction would require the excavation and removal 
of approximately 324,000 cubic yards of material. This soil displacement would not have an adverse effect on 
the regions topography. Preliminary geotechnical investigations did not identify any geologic features that 
would suggest sinkhole formation. The Austin silty clay represents less than 2% of the site soils and is the 
only class described as prime or of statewide farmland importance. NRCS consultation regarding Prime and 
Unique Farmlands has been initiated. Refer to Sections 3.6.3.1 and 3.6.3.2 for additional soil information. 
 
3.6.8.3 Operation Consequences 

Whitewright clay loam and Doss association soils comprise the majority of the soil types at the Texas 
Research Park Site. The conceptual layout of the NBAF avoids direct impacts to surface waters. The NBAF 
would have no anticipated adverse effects on the Texas Research Park Site soils other than those within the 
immediate site footprint. Refer to Section 3.14 for additional operational information. 
 
3.7 WATER RESOURCES 

3.7.1 Methodology 

Direct and indirect effects on water resources were determined using existing data from local, state, and 
federal sources. Additional studies (e.g., Phase 1 Environmental Site Assessments, geotechnical studies, and 
soil borings) were conducted to supplement the existing data. In addition to evaluating direct effects on water 
resources at the proposed sites, the NBAF construction and operation potential to indirectly affect off-site 
resources was assessed, including surface water runoff, groundwater contamination, and hydrologic alteration. 
 
Germane planning and response documents are referenced within the water resources sections. Storm water 
Pollution Prevention Plans (SWPPPs) are developed around Best Management Practices (BMPs) to minimize 
or prevent direct and indirect storm water runoff effects. Spill Prevention Countermeasure and Control plans 
(SPCCs), as required in the Oil Pollution Prevention Act, are developed to address direct and indirect effects 
from potential spill sources and associated appurtenances. The proposed NBAF would have an anticipated 
50,000-gallon on-site fuel storage capability, exceeding the cumulative volume of the on-site fuel storage 
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threshold, thereby triggering the SPCC plan requirement. The SPCC thresholds are aboveground petroleum 
storage in excess of 1,320 gallons or underground petroleum storage in excess of 42,000 gallons and, in the 
event of a release, the potential for navigable water impacts. The SPCC plan would fully address the elements 
described in the Oil Pollution Prevention regulations (40 CFR part 112). Although site-specific attributes for 
each action alternative would be explicitly addressed, the SPCC plan would generally include the following 
information (EPA 2008e): 
 

• Facility Information 
- On-site responsible individual(s) and contacts 
- Emergency response contacts 
- Petroleum types and volumes 
- Storage features and locations 
- Containment infrastructure 
- Immediate spill response equipment 
- BMP preventatives 

• Security Data 
- Fencing 
- Lighting 
- Access 

• Inspection Records 
• Training Records 
 

The SPCC document would include reference tables delineating petroleum inventories, tank sizes, locations, 
and a mobile sources inventory including location and function. Site map(s) would include tank locations, 
volumes, petroleum types, emergency access routes, spill kit locations, mobile source locations, and 
source-specific drainage patterns/receiving waters. The SPCC plan would be certified by a professional 
engineer and executed by the executive manager of the facility.  
 
Additionally, floodplain databases from the Federal Emergency Management Agency (FEMA) were 
consulted to determine potential flood zone locations, types, and potential effects (FEMA 2007a). FEMA 
flood zones include: Zone X, areas having moderate or minimal potential flooding hazard; Zone AE, low-
lying wetland areas subject to 100-yr flood inundation; and Zone VE, immediate coastal areas considered 
special flood hazard areas subject to 100-yr flood inundation with additional velocity hazards (e.g., wave 
action).  
 
Area surface waters were researched as to whether they meet state-designated uses and standards. If available, 
pollutant-specific total maximum daily loads (TMDLs) and target recovery goals were included. 
 
3.7.2 No Action Alternative 

3.7.2.1 Affected Environment 

3.7.2.1.1 Surface Water 

Long Island Sound surrounds Plum Island and is the receiving waters for treated storm water and wastewater 
effluents from PIADC. TMDLs for nitrogen were established for Long Island Sound in April 2001. The 
TMDL target end point is a 58.5% reduction in nitrogen loading, facilitating improved Long Island Sound 
dissolved oxygen levels (EPA 2008a). Plum Island contains no streams or rivers, and the surface water 
features on the island are freshwater wetlands. The island has approximately 54 acres of wetlands, with the 
majority located on the south end of the island. Currently, surface waters are not being used as a facility water 
source (B. Laing 2007; BMT Entech 2007a). The surface water runoff from the island is minimal, as most of 
the soils are described as well drained.  
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3.7.2.1.2 Storm Water 

Storm water collection and management are both currently and historically limited. Under early permits with 
the State of New York, PIADC recorded as many as 20 individual outfalls discharging storm water from Plum 
Island into adjacent tidal waters. No outfalls to internal areas of the island were identified. In early 2007, the 
PIADC environmental staff conducted an extensive investigation of these various outfalls. It was determined 
that, over the course of many decades, most of these discharge points were no longer functional and were 
essentially being carried on the NYSDEC storm water management permit (NYR00B921) without reason. 
These outfalls were situated in the following four general locations: Plum Gut Harbor, the Building 100/101 
laboratory compound, the former Fort Terry cantonment area, and the remote East End. These conveyances, if 
operational, are primarily used to remove precipitation from roadways and roofs of site structures. 
 
In March 2007, PIADC contacted NYSDEC to request that its existing storm water permit (NYR00B921) be 
terminated and that the seven remaining operational storm water discharge outfalls be consolidated into a 
revised version of the PIADC State Pollution Discharge Elimination System (SPDES) permit (Permit No. 
NY0008117). NYSCEC granted this petition, and the active outfalls are now addressed under the combined 
SPDES discharge permit. 
 
Seven additional storm water conveyance systems, located in the East End, were also addressed in the March 
2007 correspondence between PIADC and the State of New York. These systems (Outfalls No. 016 – 022) 
were most likely installed during the occupation of the island by the U.S. Army. These historical conveyance 
systems are considered inoperable. Each basin or sump system is filled with soil and gravel from the 
deteriorating roadbed. The originally designed use of the conveyance system was to drain roadbeds. The 
outfalls of these historical systems have not been located, but presumably they empty into Long Island Sound 
and/or Gardiners Bay.  
 
Storm water runoff requirements for a federal project involving development or redevelopment with a 
footprint exceeding 5,000 square feet does not apply to the existing PIADC facility under the No Action 
Alternative, as per Title IV, Subtitle C, and Section 438 of the Energy Independence and Security Act of 2007 
(USEISA 2007). 
 
3.7.2.1.3 Groundwater 

Groundwater at Plum Island is found in an unconfined aquifer that extends approximately 100 ft bls. This 
groundwater resource occurs in a relic glacial deposit and has a maximum elevation of approximately 2.5 feet 
above sea level. The Plum Gut strait separates the Plum Island freshwater aquifer from that of Long Island. 
Plum Island averages 45 inches of precipitation per yr, and this precipitation is the primary recharge source 
for the Plum Island freshwater aquifer.  
 
Fourteen federally owned shallow groundwater supply wells are the only source of potable water at PIADC. 
The groundwater is treated with lime and chlorine before entering the potable distribution system 
(Terracon 2007a). Water use at PIADC is approximately 70,000 gpd. A 2007 groundwater study estimated the 
safe groundwater usage yield at 150,000 gpd. Current freshwater storage capacity at PIADC is maintained by 
a 200,000-gallon elevated water tower (BMT Entech 2007a). The Suffolk County Department of Health 
Services classifies the potable system for the island as a “non-transient, non-community public water 
supplier.” This public water supply classification requires the facility to meet the monitoring and reporting 
requirements of the Federal Safe Drinking Water Act. 
 
Plum Island is documented as having aboveground and underground storage tanks of various sizes with a 
cumulative storage capacity of approximately 650,000 gallons. Several regulatory spill databases document 
PIADC releases that vary from a broken pipe releasing 30,000 gallons of sewage to an undetermined volume 
of No. 2 diesel fuel leaking from a 1,000 gallon aboveground storage tank. Other past PIADC fuel oil releases 
have resulted in the installation of two remedial groundwater well recovery systems.  
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Five documented facility waste disposal sites may be impacting the Plum Island aquifer (BMT Entech 2007a). 
PIADC facilities are adjacent to the following contaminated sites: 
 

• A groundwater-free product petroleum plume is located behind Buildings 101, 102, and 103 fuel 
storage installation. 

• Petroleum-contaminated soils were found behind Building 38 (Motor Pool).  
• Groundwater in the harbor area tank farm contains low levels of dissolved phase petroleum product. 
• An area just east of the Shallow Well Field (Waste Management Area 26/27) has been identified with 

hydrocarbon contamination.  
 
A former landfill (Waste Management Area 7/8) was identified in 2007 as a motor pool waste disposal site, 
which included other island operation and maintenance wastes. Soil and groundwater samples have indicated 
various organic and inorganic contaminants.  
 
3.7.2.1.4 Floodplains 

Plum Island is divided into three FEMA flood zone categories: Zone X, minimal 100-yr floodplain hazard; 
Zone AE, wetlands within a 100-yr floodplain; and Zone VE, coastal flood hazards potentially intensified by 
wave action. The FEMA Flood Insurance Rate Maps show that PIADC is in a Zone X, not within a 100-yr 
floodplain. However, buildings in Zone X could be flooded by severe, concentrated rainfall coupled with 
inadequate drainage. The flood-prone area nearest to PIDAC is in a coastal inundation zone along the 
beachfront and wetland area of the island. Refer to Section 3.7.6.1.4 for the Plum Island FEMA map. 
 
3.7.2.2 Construction Consequences 

3.7.2.2.1 Surface Water 

PIADC enhancements and upgrades would be adjacent to the current facility and within previously disturbed 
areas. The new construction would be hundreds of feet from any freshwater wetlands. The upgrades would 
require a sediment and erosion control authorization and an addendum to the current storm water management 
authorization. The enhancement locations, the site soil structure, and the construction/operational BMPs 
would minimize, if not curtail, effects to the freshwater wetlands of Long Island Sound or Plum Island. 
Adverse surface water effects would not be anticipated. Refer to Section 3.3.2.2 for additional infrastructure 
enhancement information. 
 
3.7.2.2.2 Storm Water 

PIADC enhancement and upgrade construction would result in additional disturbed soils and an increase in 
impervious area. A NYSDEC erosion control authorization would be required, as well as a modification to the 
existing storm water authorization. The additional storm water would be managed through permit stipulations, 
required infrastructure, and BMPs. Adverse storm water effects on Long Island Sound, Plum Island 
freshwater wetlands, or the groundwater aquifer would not be anticipated.  
 
3.7.2.2.3 Groundwater 

Multiple Plum Island locations currently have documented groundwater contamination, and the enhancement 
and upgrade construction would not exacerbate the existing contaminated groundwater conditions. PIADC 
construction upgrades would require additional potable water but would not exceed the projected safe 
groundwater yield for the island. If contaminated groundwater was encountered during enhancement 
construction, supplemental construction efforts would be required to address potential safety, groundwater 
containment, and disposal. An adverse effect on the quantity or quality groundwater at Plum Island would not 
be anticipated.  
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3.7.2.2.4 Floodplains 

The enhancement areas are previously disturbed locations near the current PIADC. The upgraded areas are 
within a FEMA Zone X, defined as outside the 100-yr floodplain. No adverse effect is anticipated on the 
Plum Island floodplains.  
 
3.7.2.3 Operation Consequences 

3.7.2.3.1 Surface Water 

PIADC operational upgrades would result in additional storm water and wastewater, primarily from 
augmented laboratories. These additional flows would be managed through existing or upgraded PIADC 
infrastructure, while implementing current or improved facility BMPs. NYSDEC erosion control and storm 
water permits or permit modifications would be required. No adverse surface water effects are anticipated on 
freshwater wetlands at either Long Island Sound or Plum Island.  
 
3.7.2.3.2 Storm Water 

PIADC operational enhancements would result in additional storm water runoff. A NYSDEC permit or 
modified permit would be required, and current or improved infrastructure and BMPs would control and treat 
the increased storm water volumes before discharging into Long Island Sound. The facility infrastructure and 
BMPs would minimize potential groundwater recharge effects and potential effects on the freshwater 
wetlands on the island. No adverse storm water effects are anticipated. 
 
3.7.2.3.3 Groundwater 

PIADC operational upgrades would result in additional storm water volume and potential groundwater 
recharge. Potential groundwater recharge increases, resulting from upgraded facility storm water sources, 
would be addressed by existing or improved infrastructure and BMP implementation. PIADC operations 
would require additional potable water but would not exceed what is considered the safe yield of the 
groundwater aquifer. No adverse groundwater effects are anticipated.  
 
3.7.2.3.4 Floodplains 

The PIADC operational upgrades would be located within an area classified as a FEMA Zone X or outside 
the 100-yr floodplain. The enhancements would not be operated in a FEMA-defined AE Zone for wetlands or 
VE Zone for potential wave velocity effects. Effects on the 100-yr floodplain would not be anticipated. 
 
3.7.3 South Milledge Avenue Site 

3.7.3.1 Affected Environment 

3.7.3.1.1 Surface Water 

The North Oconee and the Middle Oconee Rivers are the two headwater tributaries that converge just south of 
Athens to form the Oconee River. The Oconee River Basin is located entirely within the state of Georgia and 
drains a total of 5,330 square miles. The South Milledge Avenue Site is located in the Oconee River Basin, 
Upper Oconee River Sub-basin, and the Middle Oconee River Watershed. 
 
The South Milledge Avenue Site is primarily pastureland situated west of the South Milledge Avenue and 
Whitehall Road intersection. The site topography ranges in elevation from 580 to 680 feet above mean sea 
level. Several surface water features are located in the north-western and central-western sections of the 
proposed 67-acre site. The on-site first-order headwater streams feed an unnamed tributary that ultimately 
discharges into the Middle Oconee River located approximately 1,500 feet south of the site. The on-site 
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stream segments have been identified as SA, SB, and SD (Table 3.7.3.1.1-1) (Nutter and Associates 2007a). 
Stream segment SA is a primary perennial stream forming a moderately sinuous channel, and stream 
segments SB and SD were documented as having flowing water. Figure 3.7.3.1.1-1 illustrates the local 
surface water features at the site. 
 

Table 3.7.3.1.1-1 — South Milledge Avenue Site Surface Water Features 

Jurisdictional Surface Waters Linear Footage
Average 

Bankfull Width 
feet 

Substrate Descriptions 

Stream Segment A (SA) 575 4 Coarse sand, cobble and bedrock
Stream Segment B (SB) 80 4 Cobble 
Stream Segment D (SD) 1,136 3 Coarse sand, gravel and cobble 

 
There are several potable water sources near the South Milledge Avenue Site, including the Middle Oconee 
River, the North Oconee River, and the Jackson County Bear Creek Reservoir. The Athens-Clark County 
local government, with a combined withdrawal authorization from these three surface water sources of 
28 mgd, provides the local potable water needs. Athens-Clark County has plans to increase the withdrawal 
authorization to 36 mgd by spring 2008 (ACC 2007b). 
 
The GDNR has established six surface water use classifications: 1) Drinking Water Supplies; 2) Recreation; 
3) Fishing, Propagation of Fish, Shellfish, Game, and Other Aquatic Life; 4) Wild River; 5) Scenic River; and 
6) Coastal Fishing. The Middle Oconee River has been classified as a Drinking Water Supply. Drinking 
Water Supplies are defined by GDNR as, “Those waters approved as a source for public drinking water 
systems permitted or to be permitted by the Environmental Protection Division. Waters classified for drinking 
water supplies also support the fishing use and any other use requiring water of a lower quality."  
 
If surface water quality standards are not being met, a water body and its use(s) can be considered partially 
supporting or impaired. States are required to develop a list of impaired waters, commonly known as the 
303(d) lists [named from the federal Clean Water Act of 1972, Section 303(d)]. Once a water body is listed, 
states are required to establish a TMDL for the impaired water body. A TMDL is a pollutant-specific, 
calculated load that a water body can receive and still meet water quality standards and achieve designated 
uses (EPA 2007c). In 2006, parts of the Middle Oconee River and several of its tributaries were placed on the 
Georgia list of rivers and streams not fully supporting their designated uses, in this case primarily fishing. 
Fecal coliform contamination was the determining factor that resulted in the reduced use designation of the 
Middle Oconee; urban runoff is considered the suspected source. A coliform bacteria TMDL end point of 
200 colony-forming units per 100 milliliters (cfu/100 ml) geometric mean from May to October has been 
established for the Oconee River (EPA 2008d). 
 
GDNR erosion control and storm water permitting requirements protect perennial stream corridors by 
establishing stream-side buffer zones. Athens-Clark County has also developed buffer standards required to 
protect surface and groundwater supply sources (Table 3.7.3.1.1-2). According to the Athens-Clark County 
classifications, streams at the South Milledge Avenue Site would be classified as, “All other protected 
streams” (ACC 2005). 
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Figure 3.7.3.1.1-1 — South Milledge Avenue Site General Surface Water Features 
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Table 3.7.3.1.1-2 — Athens-Clarke County Buffer Standards 

Hydrologic Feature Riparian Buffer Width feet 
Protected river 100 
Upper North Oconee River and Sandy Creek 100 
Protected streams in Industrial (“I”) zones as defined in 
Title 9 of Athens-Clarke County Code 150 

All other protected streams 75 
Lake or pond 25 
State waters 25 

 
3.7.3.1.2 Stormwater 

Surface water runoff from the South Milledge Avenue Site ultimately discharges through on-site, unnamed 
tributaries into the Middle Oconee River. The site is within 1,500 feet of the Middle Oconee River the nearest 
designated U.S. waters. The South Milledge Avenue Site has no existing storm water infrastructure other than 
natural on-site conveyances. 
 
3.7.3.1.3 Groundwater 

Georgia has an abundant supply of groundwater, and almost all groundwater in Georgia originates within the 
state boundaries. Groundwater aquifers provide water for almost half of the state population and about 90% of 
its rural residents. Groundwater quality in the state is good, but some areas do have elevated levels of iron and 
manganese, which cause stains and a bitter taste at high concentrations. Groundwater contamination from 
human activity has generally been localized and has not caused widespread aquifer contamination. There is no 
known public, community, or domestic groundwater supply wells on or near the NBAF South Milledge 
Avenue Site. Based on adjacent groundwater well and piezometer (temporary groundwater level monitoring 
well) data, the groundwater flow is generally toward the west-southwest. 
 
There is no known groundwater contamination at the South Milledge Avenue Site (Geo-Hydro Engineers 
2007). However, the former South Milledge Avenue Landfill, located approximately 1-mile northwest of the 
site, was listed in the Solid and Hazardous Waste Site regulatory database (Geo-Hydro Engineers 2007). The 
former landfill has a known release of lead, barium, mercury, zinc, dichloromethane, 1,2-dichloroethane, 
chloroform, and other chemical constituents. Only lead is documented in the groundwater at concentrations 
exceeding the regulatory reportable quantity. Soil and groundwater at the former landfill are currently under 
remediation.  
 
3.7.3.1.4 Floodplains 

Elevation at the 67-acre South Milledge Avenue Site ranges from 580 to 680 feet above mean sea level. The 
central areas of the site have moderate slopes of 6% to 15%. Slopes get as steep as 25% at the edge of the 
property and near natural water conveyance features. The South Milledge Avenue Site appears to drain east, 
west, and south (Nutter and Associates 2007a). Surface drainage on the south portion of the site is overland 
toward the Middle Oconee River; surface drainage on the east and west portions converge toward natural 
drainage ways that also release into the Middle Oconee River. These on-site surface drainage patterns result in 
unnamed, perennial streams carrying surface and storm water off-site, all ultimately discharging into the 
Middle Oconee River. FEMA has mapped the South Milledge Avenue Site in a Zone X, an area outside the 
100-yr floodplain, and the Athens-Clark County Department of Transportation and Public Works notes that 
the site lies outside the 100-yr floodplain (FEMA 2007a).  
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3.7.3.2 Construction Consequences 

3.7.3.2.1 Surface Water 

The South Milledge Avenue Site is approximately 67 acres of primarily undeveloped pastures and woodlands. 
The NBAF South Milledge Avenue Site would encompass approximately 30 acres. The South Milledge 
Avenue Site would include supplemental structures, such as fuel storage tanks, the utilities building, and 
facility maintenance buildings.  
 
Construction of the NBAF at the South Milledge Avenue Site would trigger the need for Erosion Control and 
Storm water Permits. The Erosion Control Permit would authorize land clearing and grading, while requiring 
sediment control devices and BMPs capable of retaining on-site sediment generated from land disturbing 
actions. Examples of on-site construction areas that would be evaluated for BMPs are any graded/disturbed 
areas, access and haul roads, material lay down areas, and construction debris piles. On-site construction 
management options, such as filter fabric fences, drop inlet protection, natural covered swales, and 
sedimentation ponds, would be evaluated. The NBAF South Milledge Avenue Site erosion control 
authorization would require an undisturbed 25-foot buffer along all state waters and additional buffering 
measures up to 75-feet from the stream banks. Following construction, the buffer zone may be thinned but the 
natural vegetative cover and stream canopy would be retained within the 25-foot buffer. A National Pollutant 
Discharge Elimination System (NPDES) SWPPP would also be required, and the South Milledge Avenue Site 
would have several areas where BMPs vary. Each area would be individually evaluated and included in a site-
wide SWPPP. A SPCC plan would be prepared to describe potential spill sources, locations, volumes, flow 
directions, and response/mitigation tactics. 
 
Based on a conceptual site drawing, the proposed facility would directly affect on-site surface water features. 
Direct and indirect surface water effects would be minimized through design parameters, and mitigation 
options for direct takes would be evaluated. Design measures could include pervious pavement in both 
parking lots and pedestrian walkways, capturing and using roof runoff for landscape watering, and grading 
parking lots to filter storm water through landscaped areas (NDP 2007a). By implementing approved erosion 
control/storm water pollution prevention and plans facilitating good engineering and construction BMPs, 
downstream facilities/resources such as the Middle Oconee River would not be adversely affected by the 
NBAF construction at the South Milledge Avenue Site.  
 
3.7.3.2.2 Storm Water 

Construction of the NBAF at the South Milledge Avenue Site would result in undeveloped area disturbances. 
During construction, a SWPPP would be prepared and notice given as required by the GDNR Environmental 
Protection Division. Under the SWPPP, BMPs would be implemented to manage and minimize potential 
construction storm water runoff from the NBAF. Sediment and erosion control devices (such as filter fabric 
and inlet protection barriers) would be installed prior to construction and would be maintained until 
construction is complete. A sediment basin would also likely be required during construction (NDP 2007a). 
Construction of the NBAF at the South Milledge Avenue Site would have no anticipated adverse effect on 
local surface waters from storm water runoff. 
 
3.7.3.2.3 Groundwater 

The proposed conceptual facility layout would include a basement area with a floor elevation approximately 
10 feet bls and ceiling height of 25 feet to facilitate mechanical and building support equipment. The facility 
design would potentially require significant soil excavation and groundwater management. Proper 
construction management would minimize sediment erosion and pollutant transport to surface waters. 
Measures such as filter fabric fences, drop inlet protection, vegetated swales, and sediment basins would be 
evaluated. Any on-site surficial groundwater dewatering would be temporary, and the groundwater discharged 
from dewatered cofferdams, trenches, or other excavated areas would be directed through sedimentation 
basins, vegetated filters, geotextile material, or other best management options before surface water 
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discharging. The velocity of discharged water would be managed to minimize or curtail downstream scouring. 
Any down gradient groundwater fed features such as wetlands or ponds would potentially be affected by the 
delayed or redirected groundwater flow during construction dewatering. Any on-site surficial groundwater 
dewatering would be temporary and would not affect the drinking water supplies of Athens. Preliminary 
design features would direct storm water through landscaped or natural covered swales allowing subsurface 
retention and filtration prior to surficial groundwater mixing. With GDNR project oversight, permit(s) 
stipulations, and best site management practices, potential downstream or groundwater impacts would be 
minimized. 
 
3.7.3.2.4 Floodplains 

The South Milledge Avenue Site is not located within the 100-yr floodplain; therefore, there would be no 
direct effects from construction activities on flood storage or floodways. The quality and volume of potential 
surface water leaving the site would be managed through approved storm water and erosion control permit 
stipulations, minimizing potential indirect off-site flooding effects. Construction of the NBAF at the South 
Milledge Avenue Site would have no adverse effects in the 100-yr floodplain.  
 
3.7.3.3 Operation Consequences 

3.7.3.3.1 Surface Water 

The NBAF would be primarily a research laboratory and educational facility. Expected storm water 
constituents would be similar to those at most office complexes. Specific compound areas such as, but not 
limited to, the utilities building, fuel storage areas, and facility maintenance would have varying storm water 
constituents. Specific BMPs and permit recommendations would be evaluated and considered in those site-
specific locations. Preliminary design efforts being considered to reduce surface water runoff are pervious 
pavement in both parking lots and pedestrian walkways, capturing and using roof runoff for landscape 
watering, and grading parking lots to filter storm water through landscaped areas.  
 
Additionally, specific post-development storm water management criteria are required by Athens-Clark 
County. Storm water must be treated to remove 80% of the average annual post-development total suspended 
solids load, and stream channel buffers must be preserved or restored with natural vegetation. Also, all 
structural storm water controls must be selected and designed using applicable criteria found in the Georgia 
Storm water Management Manual. A 75-foot buffer, measured from each stream bank, would be required 
along the perennial stream corridors in accordance with Athens-Clark County buffer standards 
(Table 3.7.3.1.1-2). There are more restrictions in the 25-foot buffer nearest the stream. No land disturbance 
or clearing is allowed within 25 feet of the stream bank, retaining a natural bank cover and stream canopy and 
no parking lots or agricultural waste pits are allowed within 75 feet of the stream bank. Limited activities such 
as non-mechanical clearing of vegetation less than 6-inches in diameter can occur in the remaining buffer 
zone 25 to 75 feet from the stream bank (ACC 2005). Operation of the NBAF is anticipated to have no 
adverse effect on local surface waters. 
 
Cumulative Impacts 
 
According to the University of Georgia Office of the University Architects for Facilities Planning 
(Kevin Kirsche, UGA, January 25, 2008), the UGA has no immediate projects of significant consequence 
planned for areas surrounding the proposed South Milledge Avenue Site. Five significant development 
projects anticipated by the University over the next 5 years and submitted to the University System of 
Georgia Board of Regents are to be located on main campus and are not within reasonable distance of the 
South Milledge Avenue Site to contribute to cumulative impacts. In addition, there are no proposed regional 
development projects within a 2-mile radius of the site (Brad Griffin, Athens-Clark County Planning Director, 
January 24, 2008).  
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It is unknown at this time the potential impacts of future projects on water resources in Clarke County. 
However, it is anticipated that the rapid population growth of Clarke County would continue, and demand for 
water would increase accordingly. 
 
The geographic ROI for the South Milledge Avenue Site is the Upper Oconee watershed, which comprises 
part of the Oconee River basin. The Middle Oconee River joins with the North Oconee River approximately 
1.75 miles southeast of the site to form the Oconee River. The watershed has been historically affected by 
accelerated runoff from the adjacent pasture areas, resulting in channel alteration and sedimentation. 
 
Currently, drought conditions exist in Clarke County, as well as throughout much of the southeastern United 
States. Conditions are severe enough that Clarke County issued a ban on outdoor water use throughout the 
county. As previously discussed, operation of the NBAF at the South Milledge Avenue Site would result in 
the use of approximately 118,000 gpd (43 mgy), which represents approximately 0.76% of the City of Athens 
use of 15.5 mgd. Water use by future projects in the ROI is not known. Although the final project design 
would incorporate measures for water conservation whenever possible, the NBAF would still contribute to 
water use in the area.  
 
Wild and Scenic Rivers 
 
The nearest Georgia River designated in the Wild and Scenic River inventory is the Chattooga River, located 
in the Chattahoochee National Forest 68 miles northwest of Athens. Because the Chattooga River is over 60 
miles northwest of the South Milledge Avenue Site, the proposed NBAF site would not impact the Chattooga 
River or its Wild and Scenic River designation (WSR 2008). 
 
3.7.3.3.2 Storm Water 

The Middle Oconee River would receive surface water drainage from the NBAF South Milledge Avenue Site. 
The design of the proposed NBAF uses Low Impact Design (LID) approaches. The LID design goal is to 
minimize runoff volume and preserve existing flow patterns (NDP 2007a). Increases in impervious area, 
higher peak runoff rates, and shorter concentration times (i.e., higher peak runoff) from the proposed NBAF 
would be mitigated by managing runoff and detaining storm water prior to discharging. The presence of the 
NBAF would result in an increase of 270,000 square feet (6.2 acres) or 9.0% of impervious area and would 
result in 225,000 cubic feet (1,683,000 gallons) of total runoff based on a site-specific 100-yr, 24-hour, 
10-inch storm event.  
 
Operations of the NBAF would not likely exacerbate erosion or degrade surface water runoff. There would be 
some hydrologic impact due to rainwater interception by paved areas where none previously existed. The 
paved facility footprint is 270,000 square feet (6.2 acres) compared to the total 67-acre area size of the South 
Milledge Avenue Site itself. 
 
Georgia has EPA-delegated authority for both NPDES wastewater and storm water permitting. As a baseline, 
a NPDES SWPPP would be required for the facility. Unlike construction storm water impacts, industrial 
storm water impacts can persist if problematic routine activities are not monitored, evaluated, and corrected. 
The NBAF would be designed to minimize the need for storm drain piping and inlets in and around the 
building, as well as in the parking lot (NDP 2007b). The parking lot could utilize a pervious paving system to 
reduce storm water runoff and minimize the need for storm drainage appurtenances. Storm water overflow 
from parking lots could drain into landscaped areas designed to filter runoff and facilitate infiltration.  
 
Flat roof structures with parapet edges could have emergency overflow drainage systems consisting of 
conventional downspouts or overflow scuppers. Primary and secondary (emergency) storm drainage systems 
would be sized based on a maximum rainfall rate corresponding to a 100-yr, 60-min rainfall. Some, of the 
storm water runoff from roofs could be collected in cisterns and used for landscaping or flushing toilets, 
unless local water rights or codes supersede (NDP 2007a).  
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A dedicated storm drainage system would convey rainwater from the roof of the building and paved areas to 
one or more discharge points. Belowground storm piping would be constructed of cast iron. Where soil 
conditions are determined unsuitable for cast iron, approved rigid corrosion resistant piping materials would 
be utilized. Aboveground storm water piping would be cast iron constructed, and horizontal runs would be 
insulated to prevent freezing, which would ensure proper function of the storm drainage system for the life of 
the facility. Some discharge points could be preceded by a detention facility to mitigate flow to the local 
drainage or receiving waters. The primary function of the storm water management system would be to clean 
and absorb a maximum amount of rainfall (NDP 2007a). Operation of the NBAF at the South Milledge 
Avenue Site is anticipated to have no adverse effect on local or downstream surface waters. 
 
Cumulative Impacts 
 
Although no immediate projects of significant consequence are planned by UGA for an area within a 2-mile 
radius of the South Milledge Avenue Site (see Section 3.7.3.3.1), it is anticipated that the rapid population 
growth of Clarke County would continue, and storm water runoff would increase accordingly. 
 
The Middle Oconee River would be the ultimate receiving waters from the NBAF wastewater and storm 
water elimination system, and the river currently does not meet all GDNR designated uses, primarily fishing. 
The NBAF storm water contribution is not anticipated to be substantial; however, the effluent volume and 
constituents would contribute to the general trend of increased storm water runoff in the ROI. 
 
3.7.3.3.3 Groundwater 

No direct groundwater effects are anticipated from operation of the NBAF at the South Milledge Avenue Site. 
Athens-Clark County would provide the proposed NBAF with potable water; therefore, no on-site 
groundwater wells are anticipated. Specific areas such as the utilities building, fuel storage, and facility 
maintenance would have varying storm water components, as well as varying potential groundwater recharge 
constituents. To mitigate indirect groundwater effects, design features and BMPs would minimize or prevent 
horizontal or vertical transport of pollutants. Preliminary design efforts would be considered to direct storm 
water through landscaped or natural covered swales, allowing subsurface retention and filtration prior to 
discharge to the surficial groundwater table. A below-grade structural feature would represent a potential 
groundwater diversionary attribute. Any down gradient groundwater-fed features such as wetlands or ponds 
would be potentially affected by the delayed or redirected groundwater flow as a post-construction 
characteristic (DEQ 1992). As previously discussed, the proposed NBAF would trigger the need for a facility 
SPCC plan. This spill response plan would describe potential spill sources, locations, volumes, flow 
directions, and response/mitigation tactics. The NBAF is anticipated to have no direct or indirect adverse 
effects on groundwater resources in the area.  
 
3.7.3.3.4 Floodplains 

The South Milledge Avenue Site is not located in the 100-yr floodplain; therefore, there would be no direct 
effects on flood storage or floodways from operation of the NBAF. Operation of the NBAF at the South 
Milledge Avenue Site would have no anticipated indirect adverse effect on flood storage, floodways, or 
downstream facilities/resources. 
 
3.7.4 Manhattan Campus Site 

3.7.4.1 Affected Environment 

3.7.4.1.1 Surface Water 

The Manhattan Campus Site lies within the Kansas-Lower Republican Basin that includes all or parts of 
24 counties. The Kansas-Lower Republican Basin has the largest population of 12 major river basins in 
Kansas, including the Kansas River and the Big Blue River, as well as the surface water feature of Tuttle 
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Creek Reservoir. The Tuttle Creek Reservoir is located 5 miles north of Manhattan and approximately 
10 miles upstream from the confluence of the Big Blue River and the Kansas River. The Big Blue River flows 
south and is approximately 2 miles east of Manhattan. The Big Blue River ultimately discharges into the 
Kansas River—which is approximately 5 miles south of the site. 
 
The Kansas-Lower Republican Basin is further divided into sub-basins or watersheds. The Upper Kansas 
watershed includes Riley County, Manhattan, and many streams and tributaries, including the Kansas River 
and Wildcat Creek. Wildcat Creek and the Kansas River are both located primarily south of Manhattan. These 
waters have diverse uses, the most common being aquatic life, food procurement, and contact recreation. 
 
The KDHE establishes water quality standards for the state. These standards define the water quality needed 
to fully support designated uses of the streams, lakes, and wetlands in Kansas. Examples of designated uses 
are domestic water supply, primary contact recreation (swimming), and secondary contact recreation 
(e.g., wading and fishing). KDHE further defines receiving surface waters and their uses into three tiers: 
 

Tier 1: Provides the baseline that protects existing uses.  
Tier 2: Protects high-quality waters and limits degradation. 
Tier 3: Provides special protection for Outstanding Resource Waters (KDHE 2004). 

 
The Big Blue River and its associated tributaries near Manhattan are considered “General Purpose Waters” 
and are included in Tier 1 or Tier 2. KDHE oversees, monitors, and enforces the state water quality standards. 
If water quality standards are not being met, a water body and its use(s) can be considered partially supporting 
or impaired, requiring state TMDL development. State-listed impairments during the 2004 cycle for the Big 
Blue River included the herbicide Atrazine, impaired biota, beryllium, chloride, copper, and pH, but potential 
sources for these impairments were not reported. In August 2007, a TMDL was established for Atrazine; the 
domestic water supply quality criterion for Atrazine is 3 μg/l (or 3 parts per billion). No other TMDL criteria 
are immediately anticipated (EPA 2008a). There are no natural streams, creeks, or ponds on-site, and the soils 
are described as well to moderately well draining. Refer to Section 3.7.3.1.1 for additional TMDL 
information. 
 
The Manhattan Campus Site is somewhat hilly with elevations ranging from 1,050 to 1,185 feet above mean 
sea level. The current topography of the site directs storm water flow in a west-southwest direction toward 
Denison Avenue and the KSU northern campus areas. 
 
The western surface flow of the site would intercept Denison Avenue, an area referred to as the Stadium 
Watershed on the Manhattan storm water watershed map (KDHE 1994). Northwest of the Kimball and 
Denison Avenues intersection is a small tributary, Stadium Creek. Stadium Creek flows north, ultimately 
discharging into the Big Blue River northeast of the Northview City Park. 
 
The south-southwest surface flow at the site is through the KSU northeast campus area, referred to by the city 
as the Downtown East Watershed. The southwest surface flow at the site directs the discharges through the 
city storm water infrastructure under North Manhattan Avenue to Campus Creek, ultimately discharging into 
the Kansas River.  
 
Wild and Scenic Rivers 
 
The Big Blue River and the Kansas River are not listed in the Wild and Scenic River inventory (WSR 2008). 
 
3.7.4.1.2 Storm Water 

There are existing storm sewers that collect and convey storm water from the area, including the Manhattan 
Campus Site, through a series of open and closed conveyances. The current topography of the site directs 
storm water flow in a west-southwest direction toward Denison Avenue and the KSU northern campus areas. 
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The Manhattan Campus Site lies outside the 100-yr floodplain. The site is approximately 2 miles west of the 
Big Blue River, the nearest designated U.S. waters (WSR 2008).  
 
3.7.4.1.3 Groundwater 

Kansas has appreciable quantities of groundwater found primarily in unconsolidated materials such as gravel, 
sand, and silt; however, some significant volumes are also found in consolidated bedrock. In total, major 
Kansas aquifers are estimated to hold approximately 590-million acre-feet of freshwater storage. Manhattan 
and the Manhattan Campus Site are located in the Upper Kansas watershed. The Alluvial Aquifer and 
portions of the Glacial Drift Aquifer are the primary groundwater resources in this watershed, and both are 
associated with the Kansas River and its tributaries (KDHE 2001). The Glacial Drift aquifer, located more 
northeast in the watershed, is often used for rural domestic water supply. However, the water of this aquifer is 
high in minerals, and nitrates are one of the primary pollutants of concern. The Alluvial Aquifer exists 
throughout the watershed and is the primary water source for many public water systems. The water quality of 
the Alluvial Aquifer is generally good, but nitrates, minerals, and pesticides are pollutants of concern. Both 
aquifers are used for potable water, irrigation, industry, and livestock watering. A gravel and sand layer, 
which retains significant water volumes, is approximately 20 feet beneath Manhattan followed by a layer of 
limestone bedrock. The groundwater flow in the Manhattan upper aquifer is east-northeast. 
 
Water supply systems have population-triggered treatment requirements such as, but not limited to, 
chlorination, iron, and manganese removal; membrane filtration; and the addition of chemicals other than 
chlorine for improved water quality. The KDHE Bureau of Water monitors public water supply wells through 
an ambient groundwater monitoring program that ensures compliance with state and federal drinking water 
standards. Because the population of Manhattan exceeds 45,000, the water supply system is designated as 
Class IV (KDHE 2007c).  
 
There are several groundwater wells of various uses located within a 3-mile radius of the site, but none are 
located immediately onsite. Groundwater elevations at the NBAF Manhattan Campus Site range from 
approximately 5 to 25 feet bls. The groundwater data suggests a higher water table on the eastern boundary of 
the site. Groundwater is potable water source for Manhattan, and it is pumped from a 16-well groundwater 
supply field. The well field is located near the confluence of the Big Blue River and the Kansas River, and the 
wells vary in size and pumping capacity. The Manhattan water treatment plant softens, fluoridates, disinfects 
(chlorinates), and filters the city water. The plant has a maximum daily output of 20 mgd. In 2005, drinking 
water for Manhattan met or surpassed all state and federal standards. 
 
The KSU Old Chemical Waste Landfill, located approximately 1 mile due west of the NBAF Manhattan 
Campus Site, is currently being monitored for multiple chemicals of concern including heavy metals, 
trichloroethylene, benzene, and trichloromethane. Approximately 36 groundwater monitoring wells are at this 
location, and the general groundwater movement is in a northeastern direction from the proposed site, likely 
intercepting Stadium Creek. 
 
3.7.4.1.4 Floodplains 

Elevations at the Manhattan Campus Site range from 1,050 to 1,185 feet above mean sea level, with a 
primarily west-southwest surface drainage pattern. The western drainage pattern would intercept the Denison 
Avenue storm water infrastructure. The southwest surface flow at the site feeds Campus Creek, discharging 
under North Manhattan Avenue through city drainage infrastructure, and ultimately discharging into the 
Kansas River.  
 
The 2003 Manhattan Urban Area Comprehensive Plan included several guiding principles regarding the 
consideration and preservation of the area’s natural resources. “The Kansas and Blue Rivers are significant 
natural features that impact the region’s historic and future land use patterns. As part of the planning process, 
policy decisions will need to be made about the extent to which the 100-yr floodplain as well as land with the 
‛special flood risk’ areas associated with the 1993 flood is considered to be a constraint to development.” The 
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FEMA map of the area indicates that the NBAF Manhattan Campus Site is in a Zone X, an area not within the 
100-yr floodplain (FEMA 2003).  
 
3.7.4.2 Construction Consequences 

3.7.4.2.1 Surface Water 

There are no natural surface water features onsite; therefore, there would be no direct surface water effects 
from construction. However, in an effort to eliminate or minimize indirect effects to off-site surface waters, 
construction storm water permits for the KDHE Stormwater Program would be required prior to land clearing. 
The construction general storm water permit would be triggered by the disturbance of more than 1 acre of 
land. Construction of the NBAF at the Manhattan Campus Site would require the development and 
implementation of a SWPPP plan. By implementing approved erosion control/storm water pollution 
prevention plans and facilitating good engineering and construction BMPs, downstream facilities/resources 
such as the Big Blue River and the Kansas River would not be adversely affected by construction of the 
NBAF.  
 
3.7.4.2.2 Storm Water 

The proposed construction of the NBAF would disturb previously undeveloped areas. During construction, a 
SWPPP would be prepared and notice given as required by KDHE (KDHE 2007b). Information regarding 
design and mitigation measures have been previously described and would be applicable to the Manhattan 
Campus Site.  
 
3.7.4.2.3 Groundwater 

The conceptual design would potentially require the handling and management of 284,000 cubic yards of cut 
or fill soils. Groundwater elevations vary from approximately 5 to 25 feet bls, requiring contact and proper 
management of the intercepted groundwater. Proper groundwater management during construction would 
minimize or curtail surface water pollutant transport and sediment erosion, as well as minimizing any 
potential effects to groundwater resources. Potential downstream or groundwater effects would be minimized 
through KDHE project oversight, permit(s) stipulations, and best site management practices.  
 

3.7.4.2.4 Floodplains 

The Manhattan Campus Site is not located within the 100-yr floodplain; therefore, the construction would 
have no direct effects on the 100-yr floodplain. Surface water leaving the site would eventually move through 
areas included in the 100-yr floodplain; however, the quality and volume of surface water leaving the site 
would be managed through approved storm water and erosion control permit stipulations, thereby eliminating 
or minimizing indirect off-site flooding effects. 
 
Refer to Sections 3.7.3.2.1, 3.7.3.2.2, 3.7.3.2.3, 3.7.3.3.1, 3.7.3.3.2, and 3.7.3.3.3 for additional water 
resources information. 
 
3.7.4.3 Operation Consequences 

3.7.4.3.1 Surface Water 

Operation of the NBAF at the Manhattan Campus Site would potentially trigger the need for an industrial 
storm water permit. The industrial storm water permit would regulate discharges, protect state waters, 
improve surface water quality through pollutant reduction, and meet the applicable federal statutes. Once 
KDHE authorizes the Notice-of-Intent, the NBAF would be assigned a state and federal permit number. The 
primary goal of an industrial storm water permit is to develop and implement a SWPPP for the operation of a 
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facility such as NBAF. The SWPPP would specify BMPs that would be implemented and maintained to 
minimize or curtail potential storm water impacts during facility operations. Through the development and 
implementation of a SWPPP, the potential for adverse effects on city infrastructure to the west, Campus 
Creek to the southwest, or subsurface aquifers would be minimized. The anticipated 50,000-gallon on-site 
fuel storage capability would exceed the cumulative on-site storage threshold, thereby triggering the SPCC 
plan requirement. Refer to Section 3.7.1 for additional SPCC information.  
 
Cumulative Impacts 
 
According to KSU (Ron Trewyn, KSU, January 28, 2008), KSU has two major projects planned within a 
2-mile radius of the Manhattan Campus Site. These projects, the Kansas State Equine Education Center and 
the Flint Hills Horse and Park Events Center, are related and would be located at the same site north of 
Kimball Avenue and east of Denison Avenue, encompassing 85 to100 acres and include both the educational 
and competitive event components. These projects would result in 150 to 180 full-time and part-time jobs. 
The increase in traffic is estimated to be 500 to 700 vehicles per week, primarily on weekends. The projects 
are in the preliminary planning stages, so any increase in public service demands and environmental impacts 
are not known.  
 
There are additional projects planned on the KSU campus. One noteworthy project is the Jardine Complex 
Phase II, which includes 544 new bedrooms. Phase I added 608 bedrooms and over 2,000 daily trips, while 
Phase II is adding 347 apartments and another 2,000 daily trips. Another project is the Equestrian Center 
Phase I for the College of Agriculture, Department of Animal Sciences at Kansas State Athletic Department. 
There are 80 equestrian team members/coaches, a 40-seat classroom, and scheduled 400-person stadium 
events. This project would result in over 1,000 daily trips. 
 
The ROI for water resources is the Upper Kansas watershed, which includes Riley County, the City of 
Manhattan, and many streams/tributaries including the Kansas River and Wildcat Creek. The Alluvial Aquifer 
exists throughout the watershed and is the primary water source for many public water systems.  
 
As previously discussed in Section 3.3.4, operation of the NBAF would result in the use of approximately 
118,000 gpd (43 mgy). This represents less than 6% of the City of Manhattan’s projected capacity of over 
20 mgd. The City of Manhattan is planning a major water treatment plant and well field improvements that 
would increase the capacity to 30 mgd. Projected water use of the future planned projects described above is 
unknown. However, in combination with the NBAF, they would cumulatively add to water use in the ROI. 
 
Wild and Scenic Rivers 
 
The NBAF would not have an adverse effect on any Kansas listed Wild and Scenic Rivers. 
 
3.7.4.3.2 Storm Water 

The design of the NBAF uses LID approaches. The LID design goal for the NBAF is to minimize runoff 
volume and preserve existing flow patterns (NDP 2007b). A dedicated storm drainage system would convey 
rainwater from the roof of buildings to 5 feet outside the building walls and then connect to the existing storm 
sewer. Existing storm sewer mains have sufficient capacity to accept flow from the NBAF and the proposed 
site would require multiple storm sewer service lines. 
 
The NBAF would result in an increase of 270,000 square feet (6.2 acres) of impervious area and result in 
180,000 cubic feet (1,347,000 gallons) of total runoff based on a site-specific 100-yr, 24-hr, 8-inch storm 
event. Operations at the NBAF would likely not exacerbate erosion or degrade the surface water runoff. After 
site selection, the design team would also evaluate the need for a storm water detention basin to reduce 
potential surface water runoff effects from the facility on local drainage ways. There would be some 
hydrologic impact due to rainwater interception by paved areas where none previously existed. The paved  
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facility footprint is 270,000 square feet (6.2 acres), compared to the total 48.4-acre site area. Any associated 
hydrologic effect would be minimal. Kansas has EPA-delegated authority for both NPDES wastewater and 
storm water permitting. 
 
3.7.4.3.3 Groundwater 

There would be no direct groundwater effects from operation of the NBAF at the Manhattan Campus Site. 
Manhattan would provide water and sewer; therefore, no on-site groundwater wells are anticipated for the 
primary laboratory facilities. The proposed NBAF would have specific areas of varying storm water 
components as well as potential groundwater recharge constituents. The proposed NBAF would trigger the 
need for a SPCC plan as previously described. No indirect groundwater effects are anticipated from potential 
contaminants or recharge area alterations. 
 
3.7.4.3.4 Floodplains 

The Manhattan Campus Site is not located within the 100-yr floodplain; therefore, there would be no direct 
effects from operations on flood storage or floodways. The quality and volume of potential surface water 
leaving the site would be managed through approved storm water and erosion control permit stipulations, 
thereby eliminating or minimizing indirect off-site flooding effects. Operation of the NBAF at the Manhattan 
Campus Site would not result in an adverse effect on the 100-yr floodplain.  
 
3.7.5 Flora Industrial Park Site 

3.7.5.1 Affected Environment 

3.7.5.1.1 Surface Water 

The Flora Industrial Park Site is within the Big Black River watershed, which covers approximately 
3,400 square miles and encompasses all or parts of 13 counties. The watershed is generally hilly and forested, 
but cattle ranching and farming are present. The area is not heavily populated; however, Hinds County and 
Madison County to the south are experiencing considerable growth.  
 
Table 3.7.5.1.1-1 lists the surface water features located on the Flora Industrial Park Site, which are further 
described below: 
 

• A 3.12-acre pond is north-centrally located and serves as a livestock watering source. This pond 
collects upland surface water drainage; however, there is no outlet feature connecting this pond to a 
discharging stream or creek.  

• A 3.05-acre pond, located in the west-southwest area of the site, is a recently added aesthetic feature 
to the Primo Manufacturing site. Based on its design, any pond overflow during a significant rain 
event would move through one of the two on-site ephemeral drainage ways.  

• Two narrow, shallow ephemeral drainage features are in the south-central area of the site, where they 
form the top of a “Y”. These two features direct storm water flow to an unnamed intermittent stream 
that feeds Town Creek and eventually Balfour Creek. Town Creek and Balfour Creek are both located 
off-site and east of the Illinois Central Gulf Railroad. Both creeks flow north, ultimately discharging 
into the Big Black River. 

• An on-site intermittent stream is located in the southeast area of the site and it moves surface runoff 
in an east-northeasterly direction. This surface drainage feature completes the previously mentioned 
“Y” and has an approximate bottom width of 10 feet, with bank heights approaching 5 feet.  
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Table 3.7.5.1.1-1 — Flora Industrial Park Site Surface Water Features 

Feature Function Acreage Linear 
Footage 

Predominant Flow 
Direction 

Pond Livestock Water Source 3.12  none 
Pond Aesthetics 3.05  East Northeasta 

Two Ephemeral Site, Storm Event Drainage 0.11 1,292.7 East Northeasta 

One Intermittent Site Drainage 0.68 295.7 East Northeast 
aStorm event flow. 

 
MDEQ has developed and enforces an anti-degradation approach to preserving and enhancing waters of the 
state, citing that, “In no event, however, may degradation of water quality interfere with, or become injurious 
to, existing in stream water uses.” MDEQ has developed the following water quality classifications and 
criteria: 
 

• Public Water Supply: A source of raw water supply for drinking and food processing purposes. 
• Shellfish Harvesting: Used for propagation and harvesting shellfish for sale or use as a food product. 
• Recreation: Suitable for recreational purposes, including contact activities, such as swimming and 

water skiing. 
• Fish and Wildlife: Intended for fishing and propagation of fish, aquatic life, and wildlife. 
• Ephemeral Stream: Waters in this classification do not support a fisheries resource and are not usable 

for human consumption or aquatic life. 
 
The state has classified all waters within the Big Black River watershed as Fish and Wildlife waters 
(MEDQ 2007b). These waters are intended for fishing and aquatic life propagation and are also suitable for 
secondary contact uses short of full-body immersion. The state has listed the Big Black River as impaired for 
pesticides (including the pesticide DDT), sediment/siltation, and the insecticide Toxaphene. The state has 
established TMDLs for DDT and Toxaphene and is preparing pesticide and sediment TMDL submittals. The 
waste load allocation factors for the DDT and Toxaphene TMDLs are zero. There are no known permitted 
sources for DDT or Toxaphene in Mississippi (EPA 2008).  
 
Wild and Scenic Rivers 
 
Black Creek, located in the DeSoto National Forest near Wiggins, Mississippi, is listed in the Wild and Scenic 
River inventory (WSR 2008). The “Scenic” attribute is applicable to 21 miles in a segment from Fairley 
Bridge Landing upstream to Moody’s Landing. Black Creek features deep, black water with contrasting white 
sand bars. Wiggins is approximately 100 miles east southeast of Flora. 
 
3.7.5.1.2 Storm Water 

The Flora Industrial Park Site lies in a FEMA flood Zone X, an area outside the 100-yr floodplain 
(FEMA 1994) and is a few hundred feet west of Town Creek and Balfour Creek, the nearest designated 
U.S. waters. 
 
The site has a gently sloping topography of 3 to 5% and generally drains to the east (FEMA 1994). The site 
does not currently possess drainage structures other than natural conveyances, although two ponds previously 
described and located at the NBAF Flora Industrial Park Site collect the non-infiltrating storm water. The 
state has plans to develop storm water control infrastructure onsite at an estimated cost of $750,000 
(MS 2007). Mississippi has EPA-delegated authority over both NPDES storm water and wastewater 
permitting.  
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3.7.5.1.3 Groundwater 

Over 93% of drinking water supplies in the state originate from groundwater resources. Mississippi public 
water well systems have an average depth of approximately 780 feet and obtain their water from deep 
confined aquifers (MEDQ 2007c). In November 1991, MDEQ adopted groundwater standards equal to EPA 
drinking water standards or Maximum Contaminant Levels. There are several groundwater aquifers within the 
Big Black River watershed, and virtually the entire population within the watershed uses a groundwater 
aquifer as a water source. Flora withdraws its groundwater from three deep wells: one near Madison and two 
in downtown Flora, between Center Street and Jackson Street. These wells draw groundwater from the Sparta 
Aquifer for potable, industrial, and irrigation uses. The groundwater flow direction of the Sparta Aquifer in 
this area is south, and this deep aquifer is protected by semi-confining layers of clays and shale.  
 
During a preliminary geotechnical investigation at the Flora Industrial Park Site, two soil borings were dry-
augered to determine on-site groundwater levels. Groundwater was encountered at approximately 17 feet bls 
in one boring and was not encountered in a second boring that reached 20 feet bls. Historical site research 
revealed the former presence of on-site cisterns; however, these cisterns were removed for safety reasons in 
the mid- to late-1990s. No other potential on-site or off-site source of groundwater contamination was 
documented (Mike Goff, Wildlife Technical Services, 2007). 
 
3.7.5.1.4 Floodplains 

Elevations at the Flora Industrial Park Site range from 210 to 240 feet above mean sea level, with a primarily 
east-northeast surface drainage pattern, which intercepts an unnamed intermittent stream that carries surface 
water off-site. The intermittent stream is located in the south-central portion of the site, continues to the east-
northeast beneath the Illinois Central Gulf rail lines, and discharges into Town Creek, which feeds Balfour 
Creek, and ultimately discharges into the Big Black River. FEMA has mapped the proposed site in a Zone X, 
an area outside the 100-yr floodplain. 
 
3.7.5.2 Construction Consequences 

3.7.5.2.1 Surface Water 

Based on a conceptual site drawing, the NBAF Flora Industrial Park Site would not directly affect any surface 
water features; therefore, there would be no direct effects to surface water resources with the construction of 
the NBAF Flora Industrial Park Site. However, potential indirect surface water effects would occur from 
potential construction storm water runoff. Construction would disturb more than 5 acres, triggering the need 
for a MDEQ Large Construction General Permit (LCGP), which authorizes storm water discharges from a 
proposed construction activity. The LCGP covers land clearing, grading, and site construction. Discharges 
from these activities cannot cause or contribute to a violation of state water quality standards, jeopardize 
continued existence of listed or endangered species, or adversely impact critical habitat. A Large Construction 
Notice of Intent must be submitted to, and approved by, MDEQ. The permit holder may discharge 
construction-related storm water only after receiving written authorization of the LCGP coverage or issuance 
of an individual NPDES Stormwater Permit. Through proper coordination with MDEQ and implementation 
of approved storm water and erosion control abatement measures, construction of the NBAF Flora Industrial 
Park Site would result in no adverse indirect effects to surface waters or downstream resources.  
 
3.7.5.2.2 Storm Water 

Construction of the NBAF at the Flora Industrial Park Site would result in the disturbance of previously 
undeveloped areas and an increase in impervious surfaces. During the construction phase, a SWPPP would be 
prepared and notice given as required by MDEQ. Under the SWPPP, BMPs would be implemented to manage 
and prevent construction-related storm water runoff. Because of the measures required under a SWPPP, the 
construction of the NBAF would have no anticipated adverse indirect effect on local surface waters. 
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Information regarding design and mitigation measures have been previously described and would be 
applicable to the Flora Industrial Park Site.  
 
3.7.5.2.3 Groundwater 

Construction of the NBAF would have no anticipated adverse effects on groundwater resources. However, 
on-site construction dewatering could occur but would be temporary and would have no effect on 
groundwater supply wells for Flora, which are located approximately 2 miles south-southeast in downtown 
Flora. Flora would provide water and sewer; therefore, no on-site groundwater wells are anticipated for the 
NBAF Flora Industrial Park Site. Site-specific BMPs and good engineering practices would be implemented 
as part of the industrial SWPPP for the facility to minimize or prevent indirect effects of both horizontal and 
vertical pollutant transport. The proposed NBAF would be required to prepare a SPCC plan. This spill plan 
would describe potential spill sources, locations, volumes, flow directions, and response/mitigation tactics. 
Construction of the NBAF at the Flora Industrial Park Site would have no anticipated adverse effect on the 
groundwater resources of the area.  
 
3.7.5.2.4 Floodplains 

The Flora Industrial Park Site is not located within the 100-yr floodplain; therefore, there would be no direct 
effects from construction activities on flood storage or floodways. The quality and volume of potential surface 
water leaving the site would be managed through approved storm water and erosion control permit 
stipulations. Construction of the proposed NBAF would have no anticipated adverse direct or indirect effects 
on the 100-yr floodplain or off-site flooding. 
 
Refer to Sections 3.7.3.2.1, 3.7.3.2.2, 3.7.3.2.3, 3.7.3.3.1, 3.7.3.3.2, and 3.7.3.3.3 for additional water resource 
information. 
 
3.7.5.3 Operations Consequences 

3.7.5.3.1 Surface Water 

Operation of the NBAF at the Flora Industrial Park Site would have no direct effect on surface water 
resources. However, indirect surface water runoff effects have the potential to occur. The Flora Industrial 
Park Site would have several areas where BMPs vary, and each would be individually evaluated and included 
in a site-wide SWPPP. The proposed facility would trigger the need for a SPCC plan. The development and 
implementation of a SWPPP, a SPCC plan, and good housekeeping techniques would minimize or curtail 
downstream effects on Town Creek, Balfour Creek, and the Big Black River. Refer to Section 3.7.1 for 
additional SPCC information.  
 
 
Wild and Scenic Rivers  
 
The NBAF would have no adverse effects on Black Creek, a designated Wild and Scenic River, located 
approximately 100 miles east southeast of Flora. 
 
3.7.5.3.2 Storm Water 

Operation of the NBAF at the Flora Industrial Park Site would have a direct effect on storm water, although 
the design of the NBAF, using LID approaches, would minimize and mitigate these effects. The LID site 
design goal is to minimize runoff volume and preserve existing flow patterns (NDP 2007b). The presence of 
the NBAF Flora Industrial Park Site would result in an increase of 270,000 square feet (6.2 acres) or 0.4% of 
impervious area and result in 248,000 cubic feet (1,852,000 gallons) of total runoff based on a site-specific 
100-yr, 24-hr, 11-inch storm event. The paved facility footprint is, 270,000 square feet (6.2 acres), compared 
to the total 150 acre site area.  
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Mississippi has EPA-delegated authority for both NPDES wastewater and storm water permitting. A NPDES 
SWPPP would be required for operation of the facility. Some discharge points could be preceded by a 
detention facility to mitigate flow to the local drainage or receiving waters. The ultimate receiving water body 
from the NBAF Flora Industrial Park Site would be the Big Black River. Operation of the NBAF at the Flora 
Industrial Park Site would have no anticipated adverse effect on the local surface water resources.  
 
Cumulative Impacts 
 
According to the Metro Jackson Chamber of Commerce, there are several new residential projects being 
planned in the Town of Flora or in Madison County. Terra Subdivision is located within the town limits of 
Flora with 19 lots available and 60 acres being developed. Depending on the density allowed for the 
subdivision, there is a potential of up to 240 additional lots. Another future development project is Andover 
Subdivision, which is located off State Highway 22 within 5 miles of the proposed site in an unincorporated 
area. Phase I of the subdivision has approximately 73 lots. Numerous phases are predicted for this 
development over the next 5 years, but data are not available on the additional number of lots to be developed. 
The Highlands Subdivision is another future planned project located off Mount Leopard and would be 
accessed from Highway 22. It is within 5 miles of the proposed NBAF site. The data provided did not state 
the number of lots predicted for this development, but all of the lots would be greater than 5 acres. Other 
noted subdivisions that have not announced their density allocations are Magnolia Heights and Woodlands 
of Flora.  
 
There is a proposed major development (Galeria-Madison) approximately 15-20 miles from the proposed 
NBAF site and includes a mix of single-family homes, condominiums, an office park, and a shopping center. 
The acreage, square footages, and density numbers are not available for this development. There are other 
developments occurring but they are not of major regional significance. 
 
The Flora Industrial Park Site is located in the Big Black River basin. Due to the size of the basin, the ROI for 
water resources is limited to the Town Creek and Balfour Creek sub-basin. Groundwater from the Sparta 
Aquifer is the source of potable water for the area. While Flora has sufficient water and sewer capacity to 
serve the NBAF site, it has initiated a new water and sewer expansion and enhancement plan, which will 
include the construction of a new elevated water storage tank, a fourth groundwater deep well, installing and 
extension of a new main sewer discharge line, and installing additional water and sewer line extensions 
including a back-up water line for an outlying area. Due to the substantial population growth in the area, it can 
not be determined if there is sufficient future capacity to handle the potable water for the ROI and the Town 
of Flora. There is projected to be 132,000 gpd water use from the proposed NBAF; this is an 18% increase in 
demand from the current consumption of potable water in the Town of Flora. Additional demand on water 
supply would result from the proposed developments listed above. 
 
3.7.5.3.3 Groundwater 

No direct groundwater effect is expected from operation of the NBAF at the Flora Industrial Park Site. Flora 
would provide the NBAF with water; therefore, no on-site groundwater wells are anticipated. The below 
grade structural feature at the NBAF would represent a potential groundwater diversionary attribute. Any 
down-gradient groundwater-fed features such as wetlands or ponds would be potentially affected by the 
delayed or redirected groundwater flow as a post-construction site attribute. The NBAF is anticipated to have 
no adverse indirect effect on area groundwater resources.  
 
3.7.5.3.4 Floodplains 

The Flora Industrial Park Site is not located in the 100-yr floodplain; therefore, there would be no direct 
effects from operations of the NBAF Flora Industrial Park Site on flood storage or floodways. Operation of 
the NBAF would have no anticipated indirect adverse effect on flood storage, floodways, or downstream 
facilities/resources. 
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3.7.6 Plum Island Site 

3.7.6.1 Affected Environment 

3.7.6.1.1 Surface Water 

Surface water features on and surrounding Plum Island are generally described in Section 3.7.2.1.1. On-site 
surface water features are limited to 54 acres of freshwater wetlands located several hundred feet south of the 
Plum Island Site. These surface water features are not used as an industrial water resource for any Plum 
Island activities.  
 
3.7.6.1.2 Storm Water 

Storm water features at the Plum Island Site are described in Section 3.7.2.1.2. The Plum Island Site is 
adjacent and east of the current PIADC. Runoff from the site is minimal since soils are described as 
well drained. No storm water collection system is currently associated with the NBAF Plum Island Site.  
 
3.7.6.1.3 Groundwater 

General groundwater features at Plum Island are described in Section 3.7.2.1.3. Historical records indicate the 
Plum Island Site was formerly used as a dumping area for various PIADC waste streams. The buried refuse 
varied from pesticides, petroleum products, solvents, laboratory wastes, to miscellaneous debris. As part of a 
complete Plum Island survey, site-specific investigations have been completed for 21 waste management 
areas and 15 areas of potential concern. Two waste management areas and two areas of potential concern are 
located near or within the Plum Island Site. These areas have been initially excavated, segregated, and 
screened to remove residual steel, aluminum, and treated regulated medical waste. Confirmation soil and 
groundwater field sampling have been completed, but the laboratory analysis and results have yet, to be 
finalized (Terracon 2007a). 
 
3.7.6.1.4 Floodplains 

The FEMA Flood Insurance Rate Map shows that the Plum Island Site in a Zone X, an area not within the 
100-yr floodplain (Figure 3.7.6.1.4-1). Refer to Section 3.7.2.1.4 for additional Plum Island floodplain 
information. 
 
3.7.6.2 Construction Consequences 

3.7.6.2.1 Surface Water 

Construction of the NBAF at the Plum Island Site would not be expected to affect the surrounding surface 
waters or the fresh water wetlands Long Island Sound. A NYSDEC erosion control authorization and storm 
water authorization would be required prior to construction. Through erosion control measures, construction 
storm water best management practices, and general good housekeeping, construction of the NBAF Plum 
Island Site would be anticipated to have no adverse effect on surface waters. Indirect surface water effects 
from potential construction runoff would be minimized or mitigated through appropriate BMPs.  
 
3.7.6.2.2 Storm Water 

Construction of the NBAF at the Plum Island Site would result in the disturbance of previously undeveloped 
areas. During the construction phase, a SWPPP would be prepared and notice given as required by NYSDEC. 
Under the SWPPP, BMPs would be implemented to prevent construction storm water runoff; therefore, the 
construction phase of the NBAF would not be expected to affect local surface waters. Information regarding 
design and mitigation measures have been previously described and would be applicable to the Plum Island 
Site.  
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Figure 3.7.6.1.4-1 — Plum Island Site FEMA Map 
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3.7.6.2.3 Groundwater 

There would be no direct groundwater effect from construction of the NBAF at the Plum Island Site. Indirect 
effects have the potential to occur but would be minimized through appropriate construction BMPs. A 
detailed groundwater management plan would be prepared specifying protocols for the proper handling, 
storing, testing, and disposing of potentially contaminated groundwater. Proper construction management 
would minimize or curtail surface water pollutant transport and sediment erosion. Potential downstream or 
indirect groundwater impacts would be minimized through NYSDEC project oversight, permit(s) stipulations, 
and BMPs. Any construction dewatering would be temporary; however, considering the current PIADC 
facility groundwater withdrawal rates, the estimated groundwater safe yield for the island, and the likely 
interaction with contaminated groundwater. Construction dewatering would have to be evaluated and 
potential engineering options considered.  
 
3.7.6.2.4 Floodplains 

Construction of the NBAF at the Plum Island Site would not directly affect floodplains. The proposed site is 
outside the 100-yr floodplain and the coastal inundation zones. Coastal flooding may occur during large storm 
events, and coastal wetlands may become temporarily inundated. The Plum Island Site is outside these areas 
and no effect would be anticipated. Construction of the NBAF at the Plum Island Site would include 
appropriate storm water management measures appropriate for both normal and extreme climatic conditions 
to minimize potential indirect effects.  
 
Refer to Sections 3.7.3.2.1, 3.7.3.2.2, 3.7.3.2.3, 3.7.3.3.1, 3.7.3.3.2, and 3.7.3.3.3 for additional water resource 
information. 
 
3.7.6.3 Operation Consequences 

3.7.6.3.1 Surface Water 

Long Island Sound surrounds Plum Island and would be the receiving water for treated storm water and 
wastewater from the NBAF. Plum Island contains no streams or rivers, and the surface water features on the 
island are freshwater wetlands. As for other site locations, the Plum Island Site would have several areas 
where BMPs vary, and each would be individually evaluated and included in a site-wide SWPPP. The 
proposed NBAF would trigger the need for a SPCC plan. The development and implementation of a SWPPP, 
a SPCC plan, and good housekeeping techniques would minimize or curtail any effects on on-site or tidal 
wetlands and the surrounding waters of Long Island Sound. Refer to Section 3.7.1 for additional SPCC 
information. 
 
3.7.6.3.2 Storm Water 

New York has EPA-delegated authority for both NPDES wastewater and storm water permitting. As a 
baseline, a SPDES SWPPP would be required for the facility. The receiving water body at Plum Island is the 
Long Island Sound and the facility would require multiple storm drain service lines. 
 
The NBAF would result in an increase of 270,000 square feet (6.2 acres) of impervious area, or 25.8% of the 
24-acre site, and result in 180,000 cubic feet (1,347,000 gallons) of total runoff based on a site-specific 
100-yr, 24-hr, 8-inch storm event. Operation of the NBAF at the Plum Island Site would have no anticipated 
adverse effect on the local surface water resources.  
 
The current PIADC facility has a hazardous weather plan that is storm strength dependant. Typically, for any 
such hazardous weather event, there are essential personnel that remain on the island, the facility goes on 
generator power, precautions are taken (e.g., securing facilities, monitoring weather to maintain up-to-date 
information on extreme weather), and all non-essential personnel are removed from the island well in advance 
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of a storm or potential flooding (C. Wenderoth, PIADC Facility Engineer, e-mail to A. Galbraith, 
Tetra Tech, Inc., February 8, 2008).  
 
3.7.6.3.3 Groundwater` 

Operation of the NBAF at the Plum Island Site would directly affect groundwater. Groundwater is the fresh 
water source for the island, and operations at the NBAF Plum Island Site would require 37 million gpy 
[average 101,000 gpd (NDP 2007b)]. This projected consumption rate, while representing a 212% demand 
increase compared to the 2006 PIADC average production of 47,704 gpd, is within the recommended water 
budget of 150,000 gpd for sustainable groundwater withdrawal with an excess capacity of approximately 
32%. The existing PIADC water supply source would have sufficient capacity to meet the potable water needs 
for the NBAF. 
 
Operational indirect groundwater effects of the NBAF would be minimized or eliminated by finalizing 
previous remedial efforts, completing a thorough geotechnical and groundwater analysis, preparing 
construction protocols for groundwater management, and by implementing NYSDEC storm water and erosion 
control permit stipulations. Refer to Section 3.7.3.3.3 for additional groundwater information. 
 
3.7.6.3.4 Floodplain 

Plum Island has three defined FEMA zones: Zone X, areas outside the 100-yr floodplain; Zone AE, wetlands 
inundated within the 100-yr floodplain; and Zone VE, coastal inundation with energy (wave) influence. The 
Plum Island Site is located within an area classified as a FEMA Zone X, outside the 100-yr floodplain. The 
NBAF would not be operated in a FEMA-defined AE Zone for wetlands or VE Zone for potential wave 
velocity effects. Operation of the NBAF Plum Island Site would have no anticipated adverse effects on the 
100-yr floodplain.  
 
3.7.7 Umstead Research Farm Site 

3.7.7.1 Affected Environment 

3.7.7.1.1 Surface Water 

Lake Holt Reservoir is a primary surface water feature located less than 3 miles north northeast of the 
Umstead Research Farm Site. Lake Holt is one of several source water impoundments located within the 
Upper Neuse River Watershed. The Knap of Reeds Creek located southeast of Old Route 75 is the immediate 
receiving stream for surface water leaving the site. The Umstead Research Farm Site is approximately 
249 acres of mainly undeveloped woodlands surrounded primarily by agricultural activities and forests. The 
site has several surface water features including perennial streams, intermittent streams, wetlands, and a small 
pond. Elevations at the site range from 350 to 490 feet above mean sea level, falling generally from north to 
south; therefore, the predominant surface water flow through the on-site surface water features is toward the 
south. These unnamed tributaries eventually feed the Knap of Reeds Creek located off-site and southeast of 
Old Route 75. Table 3.7.7.1.1-1 lists the surface water features on the NBAF Umstead Research Farm Site. 

Table 3.7.7.1.1-1 — Umstead Research Farm Site  
Surface Water Features 

Surface Water Feature Acres Linear Footage 
Perennial & Intermittent Streams  6,937 
Wetlands 0.6  

 
The Umstead Research Farm Site is located in the Upper Neuse River Watershed between the Lake Holt 
Reservoir (Lake Butner) and the Falls Lake system. The Upper Neuse River Basin covers approximately 
770 square miles and drains to the Falls Lake Reservoir, the primary water source for Raleigh. Three major 
tributaries—the Flat River, the Little River, and the Eno River—and nine public drinking water supply 
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