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PRELIMINARY ASSESSMENT

ARMSTRONG WORLD INDUSTRIES, INC.
MACON, BIBB COUNTY, GEORGIA

1.0 INTRODUCTION

Under the authority of the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization Act of 1986 (SARA),
the Georgia Environmental Protection Division conducted a Preliminary Assessment (PA) at the site
known as Armstrong World Industries, Inc., located in Macon, Bibb County, Georgia. The purpose
of this investigation was to identify the location of the site and to collect information concerning the
conditions at the site sufficient to assess the threat posed to human health and the environment and to
determine the need for additional investigation under CERCLA/SARA or other action. The scope of
the investigation included a file review, a comprehensive target survey, an onsite reconnaissance, and
an evaluation using the Guidance for Performing a Preliminary Assessment under CERCLA
(Reference 1).

2.0  SITE DESCRIPTION, OPERATIONAL HISTORY, AND WASTE
CHARACTERISTICS

21 LOCATION

Since 1948, Armstrong World Industries, Inc. (Armstrong) has operated an acoustic ceiling tile
manufacturing facility on 130 acres located at 4520 Broadway, in Macon, Bibb County, Georgia,
31206 (References 2; 4; and 5) (See Figures 1,2, and 3). The Armstrong facility comprises two
separate parcels. The main parcel, the northern parcel, is fenced and comprises the manufacturing
area, the wastewater treatment plant (WWTP), the WWTP landfill, and a landfill referred to as the
Woodyard landfill. The southern parcel, located southeast of the main parcel, also is fenced, and
comprises an approximately 4.8-acre landfill referred to as the Remote landfill (References 4; 5, and
8 See Figure 3). However, during a reconnaissance conducted by GAEPD in 2005, personnel
observed that the fence was breached and the Remote landfill was accessible (Reference 7). The
Remote landfill is not lined and vegetation is its only cover (Reference 4).

A Global Positioning System (GPS) receiver was used during a site visit to determine the geographic
coordinates next to the WWTP landfill to be 32.77462 N, 83.65170 W. The GPS receiver gave the
geographic coordinates at the Remote landfill as 32.76846 N, 83.65006 W (References 3 and 8).

2.2 SITE DESCRIPTION

The Armstrong facility and the Remote landfill are located in an industrial, commercial, and
residential area. The topography in the vicinity of the facility is generally flat with a gradual
southerly slope, and is about 300 feet above the mean sea level (Reference 2; See Figure 4). Guy
Paine Road borders the Armstrong main parcel to the north and Central of Georgia Ratlroad borders
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the main parcel to the east. Two unnamed surface water bodies, ponds or small lakes associated with
Williams Brothers Concrete Company, border the main parcel to the south, and Broadway borders
the main parcel to the west. Immediately south of the two surface water bodies the Rocky Creek
Outfall Sewer line runs west to east and discharges to the Macon Water Authority’s wastewater
treatment plant located south of the Former Macon Naval Ordnance Plant property (Reference 45).
The Allied Industrial Park (AIP), formerly the Macon Naval Ordnance Plant (FMNOP), borders the
main Armstrong facility to the east and the Remote andfill to the north. Undeveloped forested land
and wetlands border the Remote landfill to the east. Forested land, Rocky Creek, and wetlands
border the Remote landfill to the south, and forested land and wetlands border the Remote landfill to
the west (References 2 & 9; See Figures 2 and 3). All or most of the Remote landfill appears to be
located in a Flood Zone A area (Reference 19).

The local climate is characterized as warm, humid summers and short, mild winters (Reference 12).
The average summer temperature is in the mid 90’s degrees Fahrenheit (°F), while the average
temperature in winter is in the low 30’s °F (Reference 13). The average total annual precipitation is
45 inches (Reference 14). The mean annual lake evaporation is between 40 and 45 inches, yielding a
net annual precipitation of between 0 to 5 inches (Reference 14). The 2-year/24-hour rainfall is
approximately 3.75 inches (Reference 43).

2.3  OPERATIONAL HISTORY AND WASTE CHARACTERISTICS

Armstrong has operated an acoustic ceiling tile manufacturing facility in Macon, Bibb County,
Georgia, since 1948, During the 1960’s Armstrong began using a Remote landfill located south-
southeast of the main manufacturing area for disposing old equipment, excess bark and scrap wood,
and general trash. All combustible trash reportedly was burned during this period (Reference 5).
Three types of Armstrong ceiling tiles (Travertone Sanserra, Santaglio, and Embossed Design)
manufactured in 1969 and 1970, were coated with a coating formulation containing Aroclor-1954, a
commercial formulation of polychlorinated biphenyls (PCBs) (References 15 and 16). From around
1970 to the late 1980s, Armstrong stockpiled wastes generated by the facility in an on-site area near
the wastewater treatment plant (WWTP). In late 1971, Armstrong initiated a new WWTP outfitted
with two large coil filters that removed excess fiber from the WWTP influent. The fibrous material
removed by the coil filters subsequently was disposed in either the Remote landfill or the new
WWTP landfill. In the late 1970s or early 1980s, Armstrong initiated the Woodyard landfill as
another place to dispose the filtered fiber material from the WWTP (Reference 5).

The Remote landfill was begun on property adjacent to an existing landfill operated by FMNOP.
The Remote landfill is clearly visible in aerial photographs from 1966, 1972, 1975, and 1980
(Reference 11). As early as 1966 these landfills appear to be connected. The aerials photographs
show the growth of the Remote landfill and the apparent interconnectivity with the FMNOP fandfill
(Reference 11). In 1977, as requested by GAEPD, Armstrong closed the Remote landfill by placing
two feet of soil on top of the Remote landfill. The Remote landfill reportedly has not been used after
its closure. During the late 1980s and early 1990s, Armstrong stopped disposing wastes in the
WWTP landfill and began disposing all its filtered sludge in the Woodyard landfill. In July 2000,
Armstrong stopped disposing wastes in the Woodyard landfill. In 2004, Armstrong officially closed
the WWTP landfill and the Woodyard landfill, following implementation of a GAEPD-approved
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closure plan. Armstrong currently sends all of its WWTP sludge to a local industrial landfill
{Reference 5).

The FMNOP was constructed and operated by the Reynolds Corporation prior to World War Two.
Beginning in 1941, the site was operated by the Department of Defense (DoD) for the manufacture
of ordinance and explosives. The site was purchased from the City of Macon by DoD in 1955. In
1965 the DoD sold the site to the Maxon Electronics Corporation (Maxon). Maxon also produced
ordinance at the site. Maxon sold the site to the Allied Chemical Corporation (Allied) in 1973,
Allied manufactured seatbelt components at the site until 1981. In 1981 the site was sold to the
Macon-Bibb County Industrial Authority (MBCIA). The MBCIA deeded the southern portion of the
FMNOP property, which contains the FMNOP landfill, to the Macon Water Authority in 1989. All
owners subsequent to the Navy used the FMNOP landfill until approximately 1974. The waste
disposed of at the landfill is reported to be primarily solid waste, used parts, and construction debris
(Reference 44)

On November 19, 1980, Armstrong notified GAEPD that it was a generator of hazardous waste and
was assigned EPA Identification Number GAD003297413 (Reference 15). Armstrong currently
generates hazardous waste and is classified as a conditionally exempt small quantity generator under
the Resource Conservation and Recovery Act (RCRA) (Reference 18).

In 1996, Armstrong submitted two release notification forms to the GAEPD Hazardous Site
Response Program reporting the occurrence of PCBs in the Remote landfill (6.65 mg/kg)and the
occurrence of PCBs (9.31 mg/kg) in the WWTP landfill (References 4 and 5). At that time,
Armstrong reported that a gate and fence were installed across the entrance road to the Remote
landfill and that the entire landfill would be fenced within two weeks of the notification dated March
28, 1996 (Reference 4). However, during a 2005 site reconnaissance conducted by GAEPD
personnel, the fence was breached and the landfill was accessible (Reference 7).

On January 13, 2006, GAEPD proposed a Corrective Action Consent Order to Armstrong for
investigation and, if necessary, remediation of PCBs detected on site and in Rocky Creek, located
down gradient of the facility (Reference 15). The Corrective Action Consent Order does not cite
violations under RCRA, rather it requires corrective action, as mandated under the broad statutory
authority of the Georgia Hazardous Waste Management Act, Section 12-8-71(b), whenever the
Director of GAEPD has reason to believe that there is or has been a release of hazardous waste or
hazardous constituents that may pose a danger to human health or the environment (Reference 36).

On February 14, 2006, a meeting was held between GAEPD and Armstrong to discuss the Consent
Order and GAEPD’s findings and expectations, at which Armstrong requested 60 days to provide
additional data pertaining to a previous investigation of the Woodyard landfill and to propose
revisions to the Consent Order. A subsequent meeting was held on May 18, 2006, during which
Armstrong provided limited additional information and GAEPD agreed to review the additional
information and provide definitive guidance with respect to the scope of requested investigation at
the Armstrong facility (Reference 21).

On June 14, 2006, GAEPD sent a letter to Armstrong providing further clarification regarding the
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Consent Order and requested investigation at the Armstrong facility. GAEPD suggested Armstrong
conduct further investigation at the Remote landfill, WWTP sludge storage area, and the Woodyard
landfill to determine the nature and extent of contamination, including releases extending beyond the
facility’s property boundary, and determine potential migration pathways for releases (e.g. air, land,
surface water, and groundwater), actual or potential receptors, and applicable background
concentrations. GAEPD requested that Armstrong either sign the proposed Consent Order or submit
arevised Consent Order within 14 calendar days of its receipt of the correspondence dated June 14,
2006. GAEPD informed Armstrong that if it did not comply with the request, then GAEPD would
have the option to take additional enforcement action including, but not limited to, issuance of an
Administrative Order (Reference 21). To date, GAEPD has not received a revised or signed Consent
Order from Armstrong.

Armstrong operates under a National Pollutant Discharge Elimination System (NPDES) permit,
Permit No. GA0003077, for its wastewater treatment system. Armstrong’s NPDES permit is
scheduled to expire January 31, 2010. The Armstrong facility outfall discharges to an on-site
drainage easement that leads to Rocky Creek (Reference 15). The NPDES permit specifies that the
facility is required to monitor its effluent for PCBs to determine if PCBs are present above specified
detection limits (Ref. 16, p. 9). The facility has received several violations for failure to submit a
Discharge Monitoring Report to GAEPD (References 18, 22, and 23).

Three potential sources, the Remote landfill, the Woodyard landfill, and the WWTP landfill, are
considered for this Preliminary Assessment. The Remote landfill is approximately 4.8 acres in area,
the Woodyard landfill is approximately 3.8 acres and the WWTP landfill approximately 7.7 acres
(Reference 8). PCBs have been detected in the Remote landfill and in the WWTP landfill.

The Remote landfill is currently heavily vegetated with natural vegetation including trees.
Significant subsidence is evident based on monitoring well pads that were observed “floating”
several feet above the landfill surface (Reference 9). Some old plant equipment and 55-gallon drums
were visible. This landfill is fenced, however it appears that the entire historic landfill is not
included within the fenced area. A significant portion of the remote landfill is located in the Rocky
Creek floodplain (Reference 19). Some recent activity seems to have occurred just to the north of
the fenced in area (References 8 and 9). Table 2.1 provides data on the source areas.

Table 2.1 - Potential Source Areas at the Armstrong World Industries, Inc. Site

Area | Area Size Years in Use © |- Wastes . Known' Current
$ b e SOREEYS Disposed | = Constituents. Status
1 | WWTP 1.7 Approximately | WWTP Sludge | PCBs (Arochlor | Closed

Landfill acres 15-20 1248,1254,1260)
2 | Woodyard 3.8 Approximately | WWTP Sludge, | No Sampling Closed
Landfill acres 20-22 Waste from Data available
wood products
3 | Remote 4.8 Approximately | All types of PCBs (Arochlor | Closed
Landfill acres 12-15 solid waste and | 1248,1254,1260)
WWTP sludge




(References 4, 8, 21)
3.0 GROUNDWATER PATHWAY
3.1 HYDROGEOCGLOGIC SETTING

According to information presented by the Macon-Bibb county Planning and Zoning Commission,
Bibb County lies within two physiographic provinces, the Piedmont Province and the Coastal Plain
Province. The northern one-third of the county is located within the Piedmont Province, while the
southern two-thirds of the county is located in the Coastal Plain Province (Reference 28). The
Armstrong facility is located in the southern two-thirds of the county, and therefore, is located in the
Coastal Plain Province (See Figure 1). Sediments of the Coastal Plain Province are Cretaceous in
age and are estimated to be over 65 million years old. The Coastal Plain Province is primarily
composed of the Tuscaloosa Formation, which is approximately 500 feet thick in the southern part of
the county. The Tuscaloosa Formation comprises unconsolidated sediment consisting of light-
colored fine- to coarse-grained sand, sandy clay, and masses of clay (kaolin), which appear as lenses.
The Tuscaloosa Formation is not well-bedded, therefore, individual beds can not be traced very far
(Reference 28).

Groundwater in the northern part of Bibb County is obtained from underlying crystalline rocks.
Wells installed in northern Bibb County generally reach 60 feet below land surface (BSL). Water
quality is good and yields generally do not exceed 20 gallons per minute. Withdrawal of
groundwater in the area immediately surrounding Macon is limited due to local thin sand beds that
do not contain sufficient quantities of water. However, southward through Bibb County, the sand
beds thicken, and aquifers produce significantly more groundwater. Wells installed in the southern
areas of Bibb County can range from 70 to more than 300 feet deep and have the potential to produce
as much as 50 to around 400 gallons of water per minute. Three of the wells at the facility have been
completed to depths ranging from 243 feet BSL to 285 feet BSL, with well yields of 200 gpm to 635
gpm from four water-bearing intervals (Reference 37). There are currently five (5) wells operating at
the facility for industrial use only (Reference 38). Groundwater at the facility has been encountered
at approximately 9 feet BLS. The site is located in an area that lies within a significant groundwater
recharge area for the Cretaceous-Tertiary aquifer system (Reference 39). The site lies near the
boundary of a higher (DRASTIC Rating of >181) and an average (DRASTIC Rating of 141-181)
pollution susceptibility area. (Reference 40).

32 GROUNDWATER TARGETS

The majority of people residing within 4 miles of the facility obtain potable water from the Macon
Water Authority, which obtains potable water from surface water intakes located upstream of the
facility (Reference 28). However, several public and private drinking water wells and industrial
wells are located within four miles of the Remote landfill (References 10, 29,30, 31; 38, and 41, See
Figure 6). A Georgia Environmental Protection Division (EPD) map showing the historically known
groundwater usage within the 4-mile radius of the site was used to verify current groundwater use
conditions (References 30 and 31, See Figure 6). Residential, public supply wells, and industrial
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wells identified on the map were checked against Georgia EPD permit records (Reference 41) and
field checked for accuracy (Reference 10). The groundwater usage is provided Table 3.1
Table 3.1 — Groundwater Usage within 4-mile Radius of Armstrong World Industries

Population Served _
Radius Mobile Home | Industrial | Community | Residential Totals
Parks/Subdivisions '
0-.25 0 0 0 0 0
.25-.5 0 0 0 0 0
S-1 0 0 0 520 520
1-2 54 0 0 6,300 6,354
2-3 0 0 0 9,858 9,858
3-4 465 0 0 20,780 21,245
Totals “Fdi 0 5150 0" 0 37,458 5| 37973

(References 10, 30, 38, and 41)
33  GROUNDWATER CONCLUSIONS

The majority of people residing within 4 miles of the facility obtain potable water from the Macon
Water Authority, which obtains portable water from surface water intakes located upstream of the
facility (Reference 42). Several community and domestic drinking water wells are located within
four miles of the Remote landfill. The nearest potable well that could be physically verified was
between 2 and 3 miles from the site. The owner of this well has requested to be hooked up to the
Macon Water Authority supply and is scheduled to have that connection completed (Reference 10).
A commercial well at the Crown Candy Company within the 1-2 mile radius of the site has been
identified by Georgia EPD records as providing a water supply for 66 persons, however the company
is now hooked up to the Macon Water Authority supply (Reference 10). The groundwater migration
pathway is not a significant pathway of concern.

4.0 SURFACE WATER PATHWAY
41  HYDROLOGIC SETTING

Surface water from the main facility and WWTP flows into a drainage easement on the east side of
the facility that flows through adjacent property and into Rocky Creek. Surface water runoff from
the remote landfill flows south to Rocky Creek. Rocky Creek flows east, then southeast for
approximately 2.5 miles and converges with Tobesofkee Creek. Tobesotkee Creek flows south for
approximately 3.5 miles and converges with the Ocmulgee River. The 15-mile surface water
migration pathway is completed in the Ocmulgee River 9 miles downstream of the convergence
point of Tobesotkee Creek with the Ocmulgee River (Reference 2). In 2005, the average annual flow
rate for Tobesofkee Creek was 207 cubic feet per second (cfs), and the average annual flow rate for
the Ocmulgee River was 4,143 cfs (Reference 32). Flow rate information for Rocky Creek was not
available. However, because it appears to be similar in size to Tobesofkee Creek, it 1s estimated that
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the flow rate of Rocky Creek is between 100 and 1,000 cfs {References 2 and 32). The Armstrong
facility and the remote landfill are located just outside of the 100-year floodplain (Reference 28).

42 SURFACE WATER TARGETS

The Macon Water Authority maintains a surface water intake on the Ocmulgee River, upstream of
the facility, in the Bibb and Jones Counties area, which supplies the majority of the area’s drinking
water (References 2, 28, and 42, See Figure 4).

The Ocmulgee River is protected under the Georgia Department of Natural Resources Mountain and
River Corridor Protection Act, which requires local governments to address river corridor protection
criteria in their development plans (Reference 28).

The Ocmulgee River, its tributaries, and the small ponds throughout Bibb County provide habitats
for many fish. Fishing occurs on the Ocmulgee River, both north and south of the City of Macon.
Community residents also use the Ocmulgee River recreationally. Some game species frequently
caught include largemouth bass, white bass, striped bass, channel catfish, chain pickerel (jacks), and
the sunfish (bream). Additional species caught in the Ocmulgee River include flathead catfish and an
occasional Atlantic Sturgeon (Reference 28).

The State of Georgia classifies Rocky Creek, Tobesofkee Creek, and the Ocmulgee River as fisheries
(Reference 34). Furthermore, the State of Georgia classifies the segments of Rocky Creek and
Ocmulgee River located within the 15-mile surface water migration pathway as impaired (Reference
28). Rocky Creek is evaluated as “partially supporting” due to fecal coliform and impairment to
biota, from Rocky Creek Road to Tobesotkee Creek (Reference 34). Additionally, in 2005 and 2007,
GAEPD personnel observed a sign along Rocky Creek, in the vicinity of the remote landfill, warning
of the presence of PCBs (Reference 8.9, and 33). During field reconnaissance in 2007, two
fishermen were observed fishing in Rocky Creek, just upstream from the confluence of the stream
that carries the Armstrong NPDES discharge with Rocky Creek. Conversations with the fishermen
determined that they fish the area of Rocky Creek and catch bream, an occasional bass, and
“blackfish”. “Blackfish” is a term used for bowfin, a rather primitive fish species that is often found
in muddy, slow moving bodies of water. Rocky Creek is a stream that meets those criteria in this
portion of its migration. The fishermen stated that they clean and eat the fish, including the bony
“blackfish”. They stated that they just put the “blackfish” in a food grinder and chop it up after they
gut it and make a fish patty out of it. They also stated that they were not worried about the PCBs
because they “would cook right out of them.” (Reference 9). Fish consumption guidelines have been
placed on segments of the Ocmulgee River, from Walnut Creek (upstream of the confluence of
Tobesofkee Creek with the Ocmulgee River) to Echeconnee Creek (approximately 8 miles
downstream of the confluence of Tobesofkee Creek with the Ocmulgee River) due to the presence of
PCBs and mercury. Segments of Rocky Creek and Tobesofkee Creek, located upstream of the
probable point of entry (PPE) to Rocky Creek, also are classified as impaired due to fecal coliform
(References 34 and 35). One of the fishermen also stated that he fished in the pond/lake on the
Williams Brothers Concrete Company land (Reference 9). This lake may receive runoff from the
Armstrong World Industries main plant area (References 8 and 9).

9




There are approximately 8 miles of wetland frontage along the 15-mile surface water migration
pathway (Ref. 1). Several aquatic endangered species potentially inhabiting areas of Bibb County
include the American alligator (Alligator mississippiensis), Georgia blind cave salamander
(Haideotriton wallacei), Pine barrens tree frog (Hyla andersoni), Indigo snake (Dryinarchon corais
couperi), Shortnose sturgeon (Acipenser brevirostrum), Southern cave fish (Typhlichthys
subterraneous), Southern bald eagle (Haliaeetus leucocephalus), and American peregrine falcon
(Falco peregrinus anatum) (Reference 28). Reportedly, only one known species of endangered plant
is known to be located in Bibb County, a small fern found on Brown’s Mountain {Reference 28).

4.3 SURFACE WATER CONCLUSIONS

The surface water pathway is of primary concern at the Armstrong facility. Surface water runoff from
the facility and the remote landfill enters Rocky Creek, a documented fishery. In addition, several
acres of wetlands are located along Rocky Creek. Investigations conducted at the adjacent property
to the east, the Former Macon Naval Ordnance Plant, reportedly have documented the presence of
PCBs, including Aroclor-1254, throughout the drainage easement that received the facility’s WWTP
discharge, around the remote landfill, and in fish tissue samples collected from Rocky Creek.
Further surface water sampling, including background and attribution samples, is recommended.

50 SOIL EXPOSURE PATHWAY

5.1  PHYSICAL CONDITIONS

Although a fence surrounds the remote landfill, fencing has been breached and the remote landfill is
accessible (References 8, 9, and 33). The Armstrong facility and the remote landfill are located in an
industrial, commercial, and residential area (Reference 2; See Figure 4). Mobile homes, small
mobile home parks, and individual single-family residences, as well as a few small, miscellaneous
retail outlets, surround the property within a one-mile radius of the facility.

52  SOIL EXPOSURE TARGETS

The nearest resident is located approximately 0.60 mile east-northeast of the remote landfill. The
nearest school is located approximately 1.75 mile north-northwest of the remote landfill, There are
no schools or daycare centers within 200 of the facility (Reference 2). Table 5.1 presents the
population data within the 1-mile radius of the site.

Table 5.1 - Nearby Resident Populations Within One-Mile Radius of Site

Distance 0 - .25 mile 25 - .50 mile 50 - 1 mile Totals
Population 167 1241 4090 5498
{References 30 and 31)

Several thousand acres of wetlands are located within 4 miles of the remote landfill and the
Armstrong facility (Reference 2, See Figure 5). Reportedly, only one known species of endangered
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plant is known to be located in Bibb County, a small fern found on Brown’s Mountain (Reference
28). Several endangered species potentially inhabiting areas of Bibb County include the Indiana bat
(Mytosis Sodalis), Eastern cougar (Felis concolor), Southem bald eagle (Haliaeetus leucocephalus),
American peregrine falcon (Falco peregrinus anatum), Ivory-billed woodpecker (Campephilus
principalis principalis), Red-cockaded woodpecker (Dendrocopos borealis), Kirtland’s warbler
(Derdroica kirtlandii), Bachman’s warbler (Vermivora bachmanii), Shortnose sturgeon (Acipenser
brevirostrum), Southern cave fish (Typhlichthys subterraneous), American alligator (Alligator
mississippiensis), Georgia blind cave salamander (faideotriton wallacei), Pine barrens tree frog
(Hyla andersoni), and the Indigo snake (Drymarchon corais couperi), (Reference 28).

53 SOIL EXPOSURE CONCLUSIONS

PCBs have been detected in on-site soil samples collected from the WWTP area and the remote
landfill, at concentrations above EPA Region 9 Preliminary Remediation Goals (PRGs) for both
residential and industrial soils. The sites (both the main plant and the remote landfill) are generally
secured from residents, however, trespassers may be able to access both areas through incomplete
fencing at both locations. The nearest resident is located approximately 0.60 mile east, northeast of
the remote landfill. The nearest school is located approximately 1.75 mile north, northwest of the
remote landfill. There are no schools or daycare centers within 200 of the facility. The soil exposure
pathway are not significant pathways of concern.

6.0 AIRPATHWAY
6.1 PHYSICAL CONDITIONS

Although a fence surrounds the remote landfill, fencing has been breached and the remote landfill is
accessible (Reference 33). The Armstrong facility and the remote landfill are located in an industrial,
commercial, and residential area (Reference 2). Mobile homes, small mobile home parks, and
individual single-family residences, as well as a few small, miscellaneous retail outlets, surround the
property within a one-mile radius of the facility.

6.2 AIRPATHWAY TARGETS

The nearest resident is located approximately 0.60 mile east, northeast of the remote landfill. The
nearest school is located approximately 1.75 mile north, northwest of the remote landfill. There are
no schools or daycare centers within 200 of the facility (Reference 2). Approximately 37,674
persons reside within 4 miles of the remote landfill and are distributed as follows: 0 - 0. 25 mile, 1
person; 0.25 — 0.5 mile, 2 persons; 0.5 — 1 mile, 321 persons; 1 —2 miles, 5,680 persons, 2 -3 miles,
11,431 persons, and 3 - 4 miles, 20,240 persons (Reference 30).

Several thousand acres of wetlands are located within 4 miles of the remote landfill and Armstrong
facility (Reference 2, See Figure 5). Reportedly, only one known species of endangered plant is
known to be located in Bibb County, a small fern found on Brown’s Mountain (Reference 28).
Several endangered species potentially inhabiting areas of Bibb County include the Indiana bat
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(Mytosis Sodalis), Eastern cougar (Felis concolor), Southern bald eagle (Haliaeetus leucocephalus),
American peregrine falcon (Falco peregrinus anatum), Ivory-billed woodpecker (Campephilus
principalis principalis), Red-cockaded woodpecker (Dendrocopos borealis), Kirtland’s warbler
(Derdroica kirtlandii), Bachman’s warbler (Vermivora bachmanii), Shortnose sturgeon (Acipenser
brevirostrum), Southern cave fish (Typhlichthys subterraneous), American alligator (Alligator
mississippiensis), Georgia blind cave salamander (Haideotriton wallacei), Pine barrens tree frog
(Hyla andersoni), and the Indigo snake (Drymarchon corais couperi), (Reference 28).

6.3 AIRPATHWAY CONCLUSIONS

PCBs have been detected in on-site soil samples collected from the WWTP area and the remote
landfill, above EPA Region 9 PRGs for both residential and industrial soils, however they are not
mobile in the air. The nearest resident is located approximately 0.60 mile east, northeast of the
remote landfill. The nearest school is located approximately 1.75 mile north, northwest of the
remote landfill. There are no schools or daycare centers within 200 of the facility. The air migration
pathway is not a significant pathway of concern.

7.0 SUMMARY AND CONCLUSIONS

Since 1948, Armstrong World Industries, Inc. has operated an acoustic ceiling tile manufacturing
facility on 130 acres located at 4520 Broadway, in Macon, Bibb County, Georgia. The main parcel,
the northern parcel, is fenced and comprises the manufacturing area, the wastewater treatment plant
(WWTP) area, which includes the WWTP landfill, and the Woodyard landfill. The southern parcel,
located southeast of the main parcel, comprises the approximately 4.8-acre Remote landfill. The
remote landfill is not lined and vegetation is its only cover.

Based on the analytical results for the samples collected by Armstrong in 1996, PCBs are present in
the WWTP area and in the Remote landfill. Furthermore, concentrations of PCBs detected in
composite soil samples collected from the WWTP area and the Remote landfill exceed EPA Region
9 PRGs for residential and industrial soil, and the EPA Region 4 Ecological Screening Value for soil.
Sampling has not been conducted at or near the Woodyard landfill. The nearest resident is located
approximately 0.60 mile east, northeast of the remote landfill. The nearest school is located
approximately 1.75 mile north, northwest of the remote landfill. There are no schools or daycare
centers within 200 of the facility. Further sampling is recommended at the WWTP landfill, the
Woodyard landfill, and the Remote landfill.

The surface water pathway is of primary concern. Surface water runoff from the facility and the
Remote landfill enters Rocky Creek, a documented fishery. In addition, several acres of wetlands are
located along Rocky Creek. Investigations conducted at the adjacent property to the east, the Former
Macon Naval Ordnance Plant, reportedly have documented the presence of PCBs, including Aroclor-
1254, throughout the drainage easement that received the facility’s WWTP discharge, around the
remote landfill, and in fish tissue samples collected from Rocky Creek. Further surface water
sampling, including background and attribution samples, is recommended.
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The groundwater migration pathway is not a significant pathway of concern.
The soil exposure and air migration pathways are not significant pathways of concern.

Based on available information and current site conditions, Armstrong World Industries is
recommended as a candidate for a Site Inspection based on the Surface Water Pathway.
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EXECUTIVE SUMMARY

The former Macon Naval Ordnance Plant (MNOP) Landfill is located in south Macon, Bibb
County, Georgia. The Landfill site was originally a part of the MNOP which included what is
now the Macon-Bibb County Industrial Authority (MBCIA) Allied Industrial Park (AIP) to the
north. The MNOP was constructed and operated by Reynolds Corporation prior to World War
II. The Navy assumed operations of the MNOP in 1941 and continued operations until 1965 for
the production of ordnance. Historical aerial photographic records suggest that landfilling
operations continued into the early 1980s.

The MNOP Landfill is bordered to the west by a second landfill owned by neighboring
Armstrong World Industries. Although a fence erected in 1996 separates the two landfills, the
historical aerial photographs indicate that the two landfills were operated as one landfill during
portions of their history. The current condition of the MNOP Landfill includes heavy brush and
other vegetation, with rubble and piles of miscellaneous refuse, including metal and concrete,
‘scattered throughout an approximately 4-acre area. The site is immediately adjacent to the
floodplain of Rocky Creek, a tributary of Tobesofkee Creek, a tributary of the Ocmulgee River.

Science Applications International Corporation (SAIC) was contracted by the Savannah District
of the United States (U.S.) Army Corps of Engineers (COE) to conduct a site investigation under
the Hazardous Site Response Act (HSRA) of the State of Georgia as a follow-on to a preliminary
site investigation completed by Rust E&I in 1996. The investigation consisted of soil and
groundwater sampling in and around the Landfill, and surface water, sediment, and biota
sampling in local surface water drainages, including Rocky Creek. The field portion of the
investigation was begun in February 1998 and concluded in March 1999. In December 1999,
the US Environmental Protection Agency (EPA) informed the COE that they were assuming
regulatory control of the MNOP Landfill site. At that time, a decision was made to issue the
report of the SAIC investigation as a Phase I Remedial Investigation (RI) report under the
regulatory purview of CERCLA.

The results of sampling indicate that surface and subsurface soil are contaminated with metals,
PCBs, and PAHs. Various species of these analyte groups were detected at concentrations
exceeding EPA Risk Based Concentrations (RBC) at a number of locations. Surface soil
contamination in the swamp adjacent to the Landfill extends beyond the limits of the

investigation.
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EXECUTIVE SUMMARY (Continued)

A well defined plume of VOC groundwater contamination emanates from the southeastern end
of the MNOP Landfill and migrates into the swamp and ultimately Rocky Creek. Sampling
results and an evaluation of hydrogeologic data reveal that groundwater contamination has
migrated vertically into the Tuscaloosa Aquifer.

Sediment and surface water sampling in Rocky Creek, the drainage easement through the
Landfill site, and in the Pond adjacent to the northwest Landfill boundary, reveal varying levels
of metals, PCB, and PAH contamination. Concentrations of several species within each of these
analyte groups exceed EPA screening values.

Fish sampling results from Rocky Creek indicate that fish at three downstream locations are
contaminated with PCBs at levels exceeding RBCs for fish tissue.
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sound professional judgments regarding groundwater monitoring and contaminant fate and transport. I
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1.0 INTRODUCTION

This report describes the environmental site investigation conducted by Science Applications
International Corporation (SAIC) at the former Macon Naval Ordnance Plant (MNOP) Landfill. The
investigation was conducted to assess groundwater, surface water, sediment, soil and biota, and
included the collection of geologic, hydrogeologic, and chemical data. During the time of the
investigation, the MNOP Landfill was listed in the Georgia Hazardous Site Inventory (HSI) as a
Class II site (HSI number 10167) under the Georgia Hazardous Site Response Act (HSRA) (EPD,
1995). The United States (US) Environmental Protection Agency (EPA) visited the site in
December 1999 (COE memorandum, December 1999) and informed the US Army Corps of
Engineers (COE) and SAIC that they were assuming regulatory control of the MNOP Landfill. It
was agreed at that site visit to submit this report as a Phase | Remedial Investigation (RI) report
under the guidelines of Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA).

This Phase I RI report was prepared by SAIC for the Savannah District of the COE in accordance
with Contract Number DACA21-95-D-0022, Delivery Order 0017. The intent of the investigation
was to determine the nature and extent of environmental media contamination at the MNOP Landfill.

1.1 Site Description

The study area includes two investigated sites, the Allied Industrial Park (AIP), and the MNOP
Landfill. The AIP/Landfill site is east of U.S. Highway 129 Business on Guy Paine Road, and
occupies just over 430 acres (Figure 1-1). Figure 1-2 is a site map of the AIP/Landfill. The MNOP
Landfill is shown in greater detail in Figure 1-3. The Georgia Hazardous Site Inventory (HSI)
currently lists the AIP site (HSI number 10308) as a Class II site under HSRA.

The MNOP was constructed and operated by the Reynolds Corporation prior to World War II. The
Navy assumed operations in 1941 and continued operations until 1965 for the production of
ordnance. Most of the existing buildings and infrastructure at the AIP were originally part of the
MNOP. After naval operations ceased, some of the industrial park property, primarily the southern
half was sold for industrial development. The AIP is currently being developed by the Macon-Bibb
County Industrial Authority (MBCIA), which also leases buildings as office and warehouse space
to various industrial and commercial tenants. Twelve property owners purchased tracts in the
industrial park from the MBCIA. The northeast corner of the site has been acquired by the City of
Macon for recreational purposes (ballfields and a pool). The Landfill was used by both the MNOP
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and later property owners. Although the exact boundaries and construction of the Landfill are not
known, it is estimated to be 12 to 15 acres in size and unlined.

The MNOP is bordered to the west and southeast by large industrial facilities, to the north by light
industrial facilities, and to the south by the floodplain of Rocky Creek (Figure 1.1). The Rocky
Creek Waste Water Treatment Plant, operated by the Macon Water Authority, is located along the
southeastem border of the AIP property. The western side of the property is bordered by a railroad
track, which separates the site from the Armstrong Cork Company (Armstrong World Industries)
plant site. The property to the north of the site is primarily developed by commercial and industrial
businesses. The Riverwood International industrial plant borders the site to the east. The Armstrong
plant site also is a Class I HSRA site (HSI site number 10131), the Riverwood International site is
a Class IV HSRA site (HSI site number 10027).

In May 1997, COE personnel conducted a geophysical survey of the MNOP Landfill (Whitacre,
1997). In the subsequent letter report, the site was described as follows:

The MNOP Landjfill site covers an area approximately 250 feet (i) wide by 700 ft long. The site is
heavily overgrown with grasses, brush, and large shrubs and is bounded by fully mature hardwoods
and pines. Access to the site is gained by a compacted dirt road, which runs along the eastern edge
of the Landfill. Three large debris piles up to five ft high were identified on the site. These piles
contain construction rubble, waste concrete, rebar, metal sheeting, engine parts, household
appliances, and a host of other junk. Due fo the heavy vegetation and presence of the debris piles,
the geophysical survey was limited to approximately one-thivd of the entive Landfill. An attempt was
made to clear the brush from the site with a large tractor-mower, but was not possible due to the
large amount of surficial debris-and the large debris piles. The surrounding area is unused and
heavily wooded. Immediately southwest of the Landfill is a swamp and wetlands associated with
the Rocky Creek floodplain. The northwest portion of the site is located adjacent to Armstrong Cork
Company property, which is fenced off from the MNOP Landfill property. Topographic relief at the
site is approximately 15 feet, which drops from the northwest to the south-southeast toward the

wetland area.

The geophysical report concluded that the Landfill did not extend east beyond the compacted road. .
The report generally concluded that the Landfill boundaries were located where originally believed.

Results in this Phase | RI report indicate that the southeastern boundary of the Landfill may extend

further south than previously thought. '
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1.2 Landfill History and Previous Investigations

The MNOP was constructed and operated by the Reynolds Corporation prior to World War II. The
Navy assumed operations in 1941 and continued operations until 1965 for the production of
ordnance. Items manufactured included flares, small primers, detonators, and other triggering
mechanisms. After being declared surplus by the Navy, the MNOP property was sold in December
1965 to the Maxson Electronics Company of New York. Maxson continued to produce ordnance
under contract with the Navy. In 1973, Maxson sold the property to Allied Chemical Corporation,
which manufactured automobile seat belts at the site. Allied sold the property in 1980 to the Macon
Bibb County Industrial Authority (MBCIA). The MBCIA deeded the southern portion of the MNOP
property, which contained the landfill, to the Macon Water Authority in 1989.

In a November 1999 report, the EPA published a document detailing past land uses and apparent
land scarring from the landfill and facilities in a series of aerial photographs taken from 1938 to 1988
(EPA, 1999). Photographs were taken in the following years: 1938, 1951, 1955, 1958, 1966, 1972,
1975, 1980, and 1988. In each of those years, 335 acres were photographed of the former plant to
the north and the landfill to the south. The following describes changes in land use during that

period.

In 1938, the entire site (AIP and Landfill) was both heavily wooded and dedicated.to farmland. No
apparent industrial uses were in effect. The surrounding areas were also strictly either wooded or
dedicated to farmland.

By 1951, the site had been converted to the Macon Naval Ordnance Plant, ten years prior. Surface
drainage flowed west into an unnamed tributary, then through a culvert, and finally into the
surrounding wetland and then Rocky Creek. Additional surface drainage also flowed south through
the Landfill area before finding Rocky Creek. The new landfill at this time contained two piles of
possible solid waste and mounds of material. Four access roads were visible into the landfill. The
first came from the MNOP facility to the north, and the second from a newly built sand and gravel
operation to the west. The last two were along the eastern boundary. The Central of Georgia
railroad spur was visible along the toe of the AIP terrace.

By 1955, the mounds of material noted in 1951 were replaced by a fill area and another solid waste
deposit. A partially exposed pipe was visible, oriented west-east and crossing the east drainage.

Two areas of possible seepage were observed south of the new landfill. An impoundment with a
breach in it draining to Rocky Creek was visible at the sand and gravel pit operation to the west of
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the site. Turbid water/sediment was observed south of this impoundment.

By 1958, old piles of fill had been graded and new ones added to the top. Another solid waste pile
was evident, as well as three additional seepage areas. To the south, turbid water in the wetland was
visible. Near the access road at the northwest of this section of the property were possible
containers. To the west side of the property, the breach observed in 1955 south of the sand and
gravel pit impoundment had been repaired. However, a new breach drained back into the sand and
gravel pit. Additionally, standing water was visible in this sand and gravel pit.

By 1966, two of the four seepage areas were no longer evident. Several stains and a fairly large area
of dark-toned material were visible, and evidence of dumping within the solid waste pile. Turbid
water was visible from runoff from one of the seepage areas and the solid waste pile. However, the
water had become clear again near one seepage area first noticed in 1958. A second landfill
(Armstrong) was developing west of the original landfill, and access roads had been built from the
sand and gravel pit operation and another unidentified industrial complex to the west. The sand and
gravel pit to the west had built an additional standing liquid area to the north of the existing one. A
new breach connected the two. The breach from 1958 had been repaired, but a new one had formed
that drained into Rocky Creek.

By 1972, the second landfill (Armstrong) is larger than the first (MNOP Landfill). The first solid
waste deposit in this second landfill area was gone, but two new separate solid waste deposits were
evident. Turbid water emanated from the southeast side of the second landfill. The probable
seepage areas south of the first landfill had revegetated. The pipe first observed in 1955 was no
longer visible, though only because of dense vegetation. Possible solid waste was scattered adjacent
to the access road, and several standing pools were visible to the east. The impoundment to the west
of the landfill appeared to be covered, and a new unpaved road had been built just west and parallel
to the property line. At the end of this unpaved road was a new solid waste deposit.

By 1975, the two landfills had merged to form one large landfill. Two solid waste deposits from
1972 were no longer visible. Additionally, a solid waste deposit first noticed in 1951 at the southern
end of the first landfill was no longer visible. However, three additional solid waste deposits were
visible within the eastern landfill, and seepage appeared to emanate from one of them. The western
end of the landfill contained two additional solid waste deposits and also two additional seepages
on the landfill’s western boundary.

By 1980, vegetation overgrowth had occurred. Three of the four previously existing areas of
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seepage were no longer visible, though one new one could be seen at the southern end. Four of the
seven previously existing areas of solid waste deposits were no longer visible, but one new one at
the northwestern section of the landfill was evident.

By 1988, two solid waste deposits had increased in size, and one new deposit was evident. A
standing liquid was visible just south of one of the recently grown deposits. In the southwest portion
of the landfill, one seepage area was no longer visible, and a second had reduced in size. To the west
of the property, the northern impoundment in the sand and gravel pit site appeared to be completely
filled in. In conclusion, in 1988 there were only four solid waste deposits, one possible seepage area,
and one standing liquid area within the combined landfill. This represented a decrease in landfilling
operations. At some point after 1998, a fence was erected between the Armstrong World Industries
property and the MNOP. This gave the appearance of there being two distinctly separate landfills
but based on the aerial photograghic record, prior to 1998 that was not the case.

Four environmental sampling events and one research study were conducted at the former MNOP
site prior to the investigation reported herein. Beaver Engineering, Environmental Science and
Engineering, Inc. (ESE), Westinghouse Environmental and Geotechnical Services, Inc. (WEGS)
and Rust E&I (Rust) conducted the three sampling events. The research study was conducted by
Rust to aid in planning the 1996 Site Investigation, also conducted by Rust. The Rust research study
was issued in October 1994 entitled “Final Project Action Plan, Former Macon Naval Ordnance
Plant” (Rust, 1994). No analytical chemistry data were collected in the 1994 study.

In 1989 and 1990, groundwater, soil, and sediment samples were collected and analyzed from the
areas upgradient and downgradient of the Landfill and on the adjacent property owned by Armstrong
World Industries. The Armstrong property sampled contained a drum storage area and a pond.
Organic and inorganic analytes were detected in each medium (ESE, 1990). Under this
investigation, two composite soil samples were collected from the Armstrong property, one from a
pond containing discolored water and one from the soils in the drum storage area. The sample from
the pond contained a number of polycyclic aromatic hydrocarbons (PAHs) and petroleum
hydrocarbons. "The sample from the soil around the drums contained several metals, one PAH
(benzo(g,h,i)perylene), nitrogen, and petroleum hydrocarbons.

Also during this investigation, groundwater samples were collected from five monitoring wells
installed around the landfill, including one upgradient of the landfill (MW-1). Various metals were
detected in almost all of the samples; however, cyanide, arsenic, and selenium were detected in
downgradient samples only. The explosive compounds 1,3-DNB and 2,4-DNT were detected in
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groundwater samples collected downgradient of the landfill. PETN, a common component of fuses
and primers, was detected in a sample collected from only the upgradient well (MW-1). TCE and
vinyl chloride were also detected in groundwater samples collected downgradient of the landfill.

Soil samples were collected from the explosives demolition area on the east side of the landfill on
two occasions. The only reported detections in these samples were for arsenic, barium, chromium
and lead. No background soil data were collected.

1.2.1 1996 Site Soils Investigation

In 1996, Rust conducted a site investigation of the MNOP Landfill under HSRA (Rust, 1997). The
results of soil sampling indicated that elevated levels of metals, Semivolatile Organic Compounds
(SVOCs), and Polychlorinated Biphenyls (PCBs) were present in subsurface soils at the former
MNOP Landfill site. In addition, trace amounts of Volatile Organic Compounds (VOCs) were
determined to be present in isolated soil samples. Based upon the distribution and relative
concentration of each analyte, the following results were reported by Rust (Rust, 1997) concerning
the extent of soil contamination:

Cadmium is present in both surface soils (0-2 feet) and to a lesser extent, deeper soils throughout the
site at levels that exceed background concentrations and relevant regulatory criteria. The highest
cadmium levels reported were at locations LSL-7, LSL-8, and LSL-9 near the MNOP landfill;
concentrations were lower at more remote locations to the east and south. The areal extent of
elevated levels of cadmium has not yet been defined for surface soils, nor has it been defined
vertically at some locations near the Landfill.

Chromium and copper are present in both surface soils and to a lesser extent deeper soils at locations
LSL-6, LSL-7, LSL-8, and LSL-9 at concentrations that exceed background and regulatory criteria.

Lead is present in both surface soils and to a lesser extent deeper soils at concentrations that exceed
background and regulatory criteria for borings LSL-2, LSL-3, LSL-6, LSL-7, LSL-8, and LSL-9
located near the Landfill.

Aroclor 1248 is present in both surface soils and deeper soils collected throughout the site. This
constituent is present in soils near the Landfill and in soils south and east of the Landfill. The areal
extent of Aroclor has not yet been determined; however, its concentration appears to be greatest in

surface soils. Aroclor 1260 was detected less frequently.
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The highest concentrations of copper, chromium, cadmium, and lead were found in samples
collected in a small area east of the Armstrong Landfill and south of the MNOP Landfill. It is likely
that both of these landfills have contributed to the contamination in this area.

Rust summarized that contamination, primarily by heavy metals and PCBs, had occurred in the site
soils. It was also concluded that the 1996 Site Investigation provided basic information to
sufficiently characterize the area but did not fully delineate the extent of constituents with elevated
levels. Approximately one-half of the soil samples were collected from the vadose zone and one-half
from the saturated soils, No significant difference in the elevated concentrations between vadose
zone and saturated zone soils could be distinguished. The source of metals and PCBs was thought
to be from the Landfill via subsurface infiltration or possibly from runoff and sediment deposition.
Because a portion of the site is located within the Rocky Creek floodplain, it was postulated that
offsite sources are possible from surface runoff and sedimentation.

1.2.1.1 Groundwater Monitoring at the Landfill

The extent of groundwater contamination was described by Rust E&I in the 1996 Site Investigation
(1997). Their observations include the following:

1,1,2-Trichloroethane, 1,1-DCE, chloroform, chloromethane, isopropylbenzene, sec-butylbenzene,
PCE, toluene, and trans-1,2-DCE were detected in samples collected from isolated wells.

Antimony, arsenic, and mercury were detected in both the background well and in samples from
downgradient monitoring wells. Based upon this, it appears that these metals may be naturally
occurring. Several other metals were detected at isolated and infrequent points.

The primary constituent detected in groundwater was TCE; lesser amounts of cis-1,2-DCE and vinyl
chloride were present. The latter two compounds were reported as likely degradation products of
TCE.

Trichloroethene

TCE, the most widely distributed compound in the groundwater, was present at the highest
concentrations of any of the contaminants detected. The highest concentrations of TCE were in the
shallow groundwater surrounding the Landfill (wells MW-2, MW-4, and MW-5) and in the
explosive demolition area (MW-3).
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The data were interpreted to show that TCE has migrated vertically downward through the shallow
aquifer(s) to a'depth of at least 50 feet (MW-11). The primary contaminant migration pathways are
the more permeable sands and silty sands of the underlying Tuscaloosa Formation. The downward
gradient observed at the well nest (MW-4/MW-11) indicates a mechanism for downward infiltration
of shallow groundwater into the deeper portions of the aquifer.

Rust reported that the lateral extent of TCE could not be determined based upon the data collected;
however, TCE is present at relatively high concentrations in the shallow groundwater near the
MNOP Landfill and explosive demolition area. Lower concentrations of TCE at MW-9 and MW-10,
which are located sidegradient to the source areas, were thought to be indications of horizontal
movement of the TCE in the shaliow surficial units. It was also proposed that the detections in these
two wells were from an upgradient source of TCE, which was delineated within the AIP area.

Rust concluded that TCE did not appear to be significantly migrating through the shallow surficial
unit, as evidenced by an almost complete absence of TCE in the drive point and monitoring wells
(MW-6, MW-7 and MW-8) located hydraulically downgradient from the landfill. They further
concluded that, while TCE was absent, the breakdown products of TCE (cis-1,2-DCE and vinyl

chloride) were present in the shallow groundwater in the drive point screening data.
Cis-1, 2-Dichloroethene

The lateral and vertical extent of cis-1,2-DCE was reported to be the same as TCE described above.
This was expected since this compound is believed to be present as an intermediate breakdown
product of TCE.

Vinyl Chloride

The lateral extent of vinyl chloride in the shallow groundwater was reported to be similar to that
described above for TCE and cis-1,2-DCE. Vinyl chloride is an expected breakdown product of both
TCE and cis-1,2-DCE.

1.3 Project Objectives

The project objectives for the investigation of the MNOP Landfill were within the context of HSRA,
under the rules of the Georgia Enviromental Protection Division (EPD). In December 1999, during
a site visit by the EPA, SAIC and the COE were informed that the EPA was assuming regulatory
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control of the waste unit, effective immediately. Shortly after that meeting, SAIC and the COE
agreed that this report would be issued as a RI report, using federal guidelines. In light of these
changes, the original project objectives have been revised. For clarity, the objectives under HSRA

are stated below, followed by the revised objectives.

The objectives of the HSRA Investigation for the Landfill:

e Determine the horizontal and vertical extent of contamination at the MNOP Landfill.

e Determine whether site contaminants constitute a threat to human health or the environment.
e Determine the need for future actions and/or no further action.

e Gather necessary data to support development of a Corrective Action Plan(s) (CAP), if
~warranted.

In order to achieve these objectives, the data to be collected are to be of sufficient quality and
quantity to be legally defensible under regulatory requirements.

The revised objectives under CERCLA:
e Determine the horizontal and vertical extent of contamination at the MNOP Landfill.

e Determine whether site contaminants constitute a threat to human health or the environment by
comparing sample results to appropriate regulatory criteria and guidelines

e Determine the need for future actions and/or no further action.

o Gather necessary data to support development of a Baseline Risk Assessment (BRA) and
Feastbility Study (FS), if warranted.

In order to achieve these objectives, the data to be collected are to be of sufficient quality and
quantity to be legally defensible under regulatory requirements.

1.4 Project Scope

The scope of the Remedial Investigation at the MNOP Landfill was as follows:
» Sample local production wells

e Collect stratigraphic and hydrogeologic information from test borings
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¢ Conduct a soil gas survey

e Collect surface and subsurface soil samples

¢ Install groundwater monitoring wells

e Sample new and existing groundwater monitoring wells
¢ Perform slug tests

* Collect surface water, sediment, and biota samples from locations adjacent to and upstream and
downstream of the Landfill

Section 1.Final.doc 1-14




Phase I Remedial Investigation Report FINAL
Former Macon Naval Ordnance Plant Landfill Site, Macon, Georgia October 2000

2.0 FIELD INVESTIGATION

During the Phase I RI at the MNOP Landfill, SAIC collected surface and subsurface soil samples,
surface water, sediment, and biota samples from surface water features associated with the waste
unif, and groundwater samples from monitoring wells around the Landfill and in the adjacent
swamp. Additionally, continuous coring was conducted to characterize the subsurface geology and
groundwater monitoriﬁg wells were installed to better characterize the site hydrogeology. All of the
field activities were documented in field notebooks. Copies of the field notes are included in
Appendix A. The various aspects of the field investigation are discussed in the following

subsections.
2.1 Geological Investigation

During the 1998 Phase RI, SAIC conducted continuous coring at 10 locations across the two sites.
Seven of these were within the AIP and three were at the MNOP Landfill. Figure 2-1 depicts the
locations of the coreholes. Each of these coreholes was designed to reach the base of the unconfined
aquifer and to attempt to characterize the subsurface down to the top of the regionally significant
Tuscaloosa aquifer. Coring operations were conducted from 3/17/98 through 3/25/98. Total depths
ranged from 50 ft below land surface (bls) at MW-2B to 155 ft bls at CH-2. Table 2-1 provides dates
and total depths for all of the MNOP coreholes.

Coring was accomplished using Rotosonic™ drilling methods. Rotosonic™ drilling is performed by
using a dual cased drilling system that employs high frequency mechanical vibration to advance the
hole and to collect continuous core samples. During drilling or coring, a temporary outer steel
casing is advanced through vibration and 1s not removed from the hole until the well is installed or
the hole is abandoned. The temporary steel casing serves to maintain the borehole integrity and to
protect against cross-contamination within the aquifer while drilling. Because the temporary casing
also serves to keep the borehole from collapsing, drilling mud is not generally used. In most cases,
potable water is sufficient to bring the cuttings to land surface. However, on some occasions, a
small amount of Quikgel™ drilling mud is used to assist in removing very coarse-grained or
indurated sediments from the borehole.
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Table 2-1. Former MNOP Landfill Coring Information

09/23/1998

Total Depth
Corehole Start Date | End Date (ft bls)

- .

CH-1 03/19/1998 03/19/1998 123 I
CH-2 03/21/1998 03/22/1998 155
CH-3 03/23/1998 03/23/1998 93
CH-4 03/17/1998 03/18/1998 130
CH-5 03/20/1998 03/20/1998 107
CH-6 03/23/1998 03/24/1998 93
CH-7 03/24/1998 03/25/1998 87
CH-10 03/25/1698 03/25/1998 65
MW-2B 09/22/1998 09/22/1998 52

MW-4B 09/23/1998 102 “
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A Rotosonic™ drill rig looks and operates much like a conventional top-drive rotary or auger rig;
however, the sonic system has a specially designed, hydraulically powered drill head, or oscillator,
which generates adjustable, high frequency vibrational forces. The sonic head is attached directly
to the core barrel, drill pipe, or outer casing, and sends the high frequency vibrations through the drill
string to the face of the drill bit. Appendix B is a photographic log, which includes several pictures

of the Rotosonic rig in operation.

Continuous geologic cores were obtained at each of the teh corehole locations. The 4 in. cores were
extruded directly from the core barrel into plastic sleeves, which were knotted at the basal end of the
core. The cores were then examined and described in the field by a geologist. Field geologic logs
are included in Appendix C. The core samples were quartered, and a quarter section was wrapped
in plastic and placed in water-resistant boxes. The boxes were labeled in the field to designate the
corehole number, run number, depth of each run, and percent recovery. These samples were then
archived in a vacant building at the AIP used as the staging area for the 1998 investigation. The

remaining % portion of the core was discarded as IDW.

At MNOP Landfill coreholes CH-10 and MW-4B, samples of clayey material were taken from the
core, sealed in plastic sleeves, and sent to a geotechnical laboratory for permeability analysis.

2.2 Soil Gas Survey

An extensive soil gas survey was originally planned for the investigations at the AIP and MNOP
Landfill. Up to 150 collectors were to be installed at the AIP and up to 50 collectors were to be
mstalled at the Landfill. During the planning for the soil gas survey, it was decided that a phased
approach should be used, beginning with a control phase, followed by up to two investigatory
phases. The purpose of the control phase, was to place the collectors at points that had previously
been soil sampled, varying the locations from spots of gross soil contamination to spots previously
shown to be clean, to attempt to duplicate the previous results.

Collectors were provided by Quadrel Services Inc. of Clarksburg, Maryland. The Quadrel method
of soil gas surveying bears the name EMFLUX™. It consists of small glass tubes, filled with filter
material, that are buried just a few inches below ground and left for a minimum of 72 hours prior to

retrieval and analysis.

For the control phase, 18 collectors were installed at locations within the AIP and five collectors
were installed at locations within the Landfill, March 06, 1998. It was a rainy day. The five Landfill
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collectors were labeled LSG-1 through LSG-5. They were installed at previously sampled locations

as follows:

Soil Gas Collector Previously Sampled Location
1.SG-1 MW-3

LSG-2 MW-10

LSG-3 MW-11

LSG-4 MW-9

LSG-5 MW-7

Figure 2-2 depicts the locations of LSG-1 through L.SG-5 soil gas collectors.

The five Landfill collectors were retrieved on March 11, 1998, Field notes indicate that one of the
locations (I.SG-5) was under six inches of water when retrieved. The soil gas collectors were
shipped for analysis on the same day as retrieval.

Soil gas sampling results were inconclusive. A similar control phase conducted at the AIP also
yielded inconclusive results. A decision was therefore made to discontinue the soil gas investigation.

2.3 Soil Sampling

Three methods of soil sampling were employed during the investigation at the MNOP Landfill.
These were hand augering, geoprobe sampling, and hollow stem auger/split spoon sampling. These

three methods are described in the following subsections.
2.3.1 Hand Auger Sampling

Surface soil samples (0.0 to 1.0 ft bls) were collected from 15 locations at the former MNOP Landfill
using hand auger sampling methods during the period of 5/19/98 to 5/20/98. A stainless steel
bucket-type auger was used for all hand augering activities. Surface soil sampling locations were
labeled L.SL-45 through -51, -53, -54, and -56 through -62. All of the samples were analyzed for
VOCs, (EPA method 8260), PAHs (EPA method 8270), PCBs (EPA method 8081), and priority
pollutant (pp) metals (EPA method 6010/7471).

Three hand auger sampling locations (LSL-52, -55, and —64) were sampled to a total depth of 4.0
ft bls. At each of these three locations, two samples were collected: one from 0.0 to 2.0 ft and one
from 2.0 to 4.0 ft bls. These three locations were from within the Landfill boundaries. The other
hand auger locations were from the swamp, to the east and southeast of the Landfill. Figure 2-3
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depicts all surface soil sampling locations at the MNOP Landfill. Some additional hand auger soil
sampling was conducted during monitoring well installations in the swamp. These samples are

described in subsection 2.3.3.

During hand auger sampling activities two field duplicates, two field splits (for the USACE lab) and
one equipment rinsate were collected. Monitoring of the breathing zone, and sample headspace
monitoring, for VOCs using a photoionization detector (PID) was conducted during all soil sampling

activities. Headspace gas concentration measurements were made using the following procedure:
¢ Each soil sample collected from a borehole was placed into a glass jar, leaving some air space
s The jar was covered with aluminum foil to create an air-tight seal

e The sample was allowed to volatilize for a minimum of 30 minutes under the same lighting and

temperature conditions

e The sealed jar was punctured with the PID probe and headspace gas drawn until the meter
reading was stable

¢ The concentration of the headspace gas was recorded to the nearest 0.1 ppm.

All soil samples utilized for field measurements were allowed to volatilize for an equal period of time
before screening. Table 2-2 provides soil sampling information including PID headspace monitoring

results for all surface soil sampling locations.
2.3.2 Geoprobe Sampling Activities

Twenty-nine locations (LSL-15 through LSL-43) at the Landfill were sampled using a GeoProbe
direct push sampler during the period from 6/19/98 through 6/24/98. The locations were on dry
ground, in the immediate vicinity of the Landfill, and surrounding it. Geoprobe is a trade name that
has come to be used in the environmental industry as a generic term to indicate direct push sampling
using a small, hydraulic rig, sometimes with a pneumatic hammer. Geoprobe services were provided
by Alliance Environmental Inc. using 2 DPT unit mounted to a Mobile™ B-61 drill rig.

The sampling strategy at each location was to collect a surface soil sample from 0.0 to 2.0 ft bls, and
then push down to the water table. The sampling tool included a 2 ft long plastic liner that held the

sampled interval. These two-ft sleeves were removed from the sampler, capped at the ends, and
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Table 2-2. Former MNOP Landfill Hand Auger Soil Sampling Information

Sampled PiD
. Date Depth Reading

Location ID Sampled (ft bls) Soil Characteristics (ppm)
LSL-45 05/19/98 0-1 sand/ash: fg, soft, loose, contains waste material 0
LSL-46 05/20/98 0-1 sand: dark grey and brown, silty, fg, abundant organics
LSL-47 05/20/98 0-1 sand: dark grey to brown, fg-mg, silty, abundant organics I
LSL-59 05/19/98 0-1 TERRESTRIAL. sand: mg, silty, clayey; then clay: sandy, soft, plastic 0
LSL-61 05/20/98 0-1 SWAMPY. Mud: abundant organic material, silty, sandy
LSL-62 05/20/98 0-1 SWAMPY. Sand/mud: fg, siity, abundant organics
L.SL-56 05/20/98 0-1 sand: dark brown, silty, fg, abundant organics
LSL-57 05/20/98 0-1 SWAMPY. Sand/mud: fg, silty, abundant organics
LSL-51 05/19/98 0-1 SWAMPY. Mud: dark brown, sandy, siity, organic with many rools 0
LSL-52 05/19/98 0-2 SWAMPY. Sand: clayey and fg-mg 20
LSL-52 05/19/98 2-4 same, but with coal and brick 0
LSL-53 05/20/98 0-1 sand: brown, fg-mg, silty, organic R
LSL-54 05/20/98 0-1 sand: dark brown to dark grey, fg, silty, organic
LSL-55 05/19/98 0-2 sand: clayey and fg-mg, with fragments of tandfill debris 11
LSL-55 05/19/98 2-4 clay: sandy, medium plasticity, contains landfill debris 0
LSL-48 05/20/98 0-1 SWAMPY. Sand: muddy, silty, fg-mg, abundant organics
LSL-49 05/20/98 0-1 SWAMPY. Sand: fg-mg, silty, muddy, abundant organics
LSL-50 05/19/98 0-1 SWAMPY. Mud: organic, silty 0
LSL-60 05/20/98 0-1 SWAMPY. Mud: highly organic, silty, bottoms in white ash-like material
LSL-64 05/19/98 0-2 clay: sandy and stiff, then black sand: clayey, fg-mg 240
LSL-64 05/19/98 2-4 sand: dark grey to biack, fg-mg, 1814

£181095) ‘U0dE]N ‘O3S [IJPUB] JUE]J UBUPIQ [EABN UOIEBJA Joulio]

0007 13903120
TVNEL

1ioday uonedsaau] |eipaway I as8yd




Phase I Remedial Investigation Report FINAL
Former Macon Naval Ordnance Plant Landfill Site, Macon, Georgia ; October 2000

laid aside as the boring was advanced. Once the depth to water table was determined, a soil sample
from the interval one foot above it was collected. If the water table was encountered at 10.0 ft, then
a sample was collected from 7.0 to 9.0 ft bls. In this manner, two soil samples were collected at each

location.

All Landfill soil samples were analyzed for VOCs (EPA method 8260), pp metals EPA method
(6010/7471), PCBs (EPA method 8081), and PAHs (EPA method 8270). During DPT soil sampling,
three field duplicates, three splits (for the USACE lab), and one equipment rinsate sample were
collected. Field monitoring using a PID was conducted throughout soil sampling activities. Table
.2-3 provides sampling information for the geoprobe locations including PID headspace monitoring

results.
2.3.3 Well Boring Soil Sampling

During the period from September 2 to October 2, 1998, soil samples for chemical analysis were
collected at 13 locations around the MNOP Landfill in association with monitoring well
installations. Two methods were employed for collecting these samples: hollow stem auger with
split spoon, and hand augering.

Hand augers were used to install nine of the Landfill wells. These wells were either in the swamp
or in areas inaccessible to a drill rig. With the exception of MW-14, one soil sample (0.0 to 1.0 ft
bls) was collected at each hand augered well location. At MW-14, two samples were collected (0.0
to 1.0 and 2.0 to 3.0 fi bls).

The sampling strategy was the same as for the DPT method. A surface sample was collected at each
location and a second sample was collected from one foot above the water table. At all hand augered
locations except MW-14, the water table was either at or within a foot of the land surface.

A soil sample was collected from 0.0 to 1.0 ft bis at the location of existing monitoring well MW-8
(installed during the 1996 investigation). This sample was collected during an attempt to install a
lower zone well next to MW-8, which was to be called MW-8L. The attempt to install the well was
unsuccessful but the associated sample bears the label MW-8L. Five Landfill monitoring wells were
installed using drill rig technology. Two of these (MW-2B and MW-4B) were installed using
Rotosonic™ methods. Soil samples at these two locations were collected using a hand auger prior
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Table 2-3. Former MNOP Landfill Geoprobe Sampling Information

Sampled PID
Date Depths Total Depth | Readings
Location ID | Sample ID | Sampled (ft bis) (ft bls) (ppm)
LSL-15 LSL-15-01 { 06/17/1998) 0.0-201 25
LSL-1502 | 06/17/1998f 5.0-7.0% 12.0 3
1SL-16 LSL-16-01 | 06/22/1998] 0.0-20f 15
LSL-16-02 | 06/22/19981 5.0-70f 3.0 19
L5L-17 LSL-i7-01 | 06/22/1998%1 0.0-20f 34
LSL-17-02 { 06/22/1998] 4.0-60fi 12.0 27
1SL-18 LSL-18-01 [ 06/22/1998] 0.0-20f 3
LSL-18-02 | 06/22/1998] 4.0-601 8.0 2
LSL-19 LSL-19-01 | 06/23/1998] 0.0-2.0ft 0
LSL-19-02 | 06/23/1998¢ 7.0-901 12.0 0
LSL-20 LSL-20-01 | 06/22/1998] 0.0-2.0ft 2
LSL-20-02 | 06/22/1998] 5.0-701f 12.0 4
LSL-2] LSL-21-01 | 06/22/1998] 0.0-2.0f 5
LS1-21-02 | 06/22/1998] 4.0-6.0# 12.0 3
LSL-22 LSL-22-01 1§ 06723/1998{ 0.0-20f 6.0 0
LSL-23 LSL-23-01 | 06/23/1998] 0.0-2.04 0
181-23-02 | 06/23/1998F 7.0-9.0 1t 12.0 32
LSL-24 LSL-24-01 | 06/22/1998| 0.0-204 0
, LSL-24-02 ) 06/22/1998) 4.0-6.0ft 12.0 7
) } LSL-25 ISL-25-01 | 06/23/1998; 0.0-2.01 0
LSL-25-02 | 06/23/1998] 6.0-8.0 ft 12.0 7
LSL-26 LSL-26-01 | 06/22/1998} 0.0-20f 5
LSL-26-02 | 06/22/1998} 3.0-50f 8.0 29
LSL-27 LSL-27-01 | 06/22/1998( 0.0-2.0ft 46
LSL-27-02 | 06/22/1998] 4.0-6.0 ft 8.0 12
1SL-28 LSL-28-01 | 06/23/1998} 0.0-2.0f 0
LSL-28-02 | 06/23/1998] 8.0-10.0 12.0 [}
LSL-29 LSE-29-01 | 06/24/1968] 0.0-2.01t 4.0 30
LSL-30 LSL-30-0t | 06/19/1998} 0.0-2.0f 5
LSL-30-02 | 06/19/1998] 4.0-6.0 ft 8.0 2
LSL-31 LSL-31-01 | 06/23/1998| 0.0-2.0f 3
ESL-31-02 | 06723/1998| 6.0.8.0f 2.0 7
LSL-32 LSL-32-01 | 06/24/1998f 0.0-2.0f 3> 202
1SL-33 LSL-33-01 | 06/19/19981 0.0-20f 4.0 5
LSL-34 LSE-34-01 | 06/19/1998] 0.0-2.0f 4.0 0
LSL-35 LSL-35-01 | 06/23/19981 0.0-2.0ft
LSL-35-02 | 06/23/1998] 4.0-60f 8.0
LSL-36 LSL-36-01 | 06/23/1998} 0.0-2.0f 0
LSL-36-02 | 06/23/1998] 5.0-7.01 12.0 0
LSL-37 LSL-37-01 | 06/19/1998F 0.0-2.0# 4.0 48
LSL-38 LSL-38-01 | 06/24/1998} 0.0-20f 9
LSL-38-02 | 06/24/1998] 2.0-4.0f 8.0 1537
LSL-39 LSL-39-01 | 06/24/1998} 0.0-20f 4.0 38
LSL-40 LSL-40-01 | 06/24/1998} 0.0-2.0# 4.0 ' 11
LSL-4} LSL-41-01 | 06/24/1998] 00-201 24
06/24/19981 4.0-6.0 1 8.0 1340
LSL-42 LSL42-01 | 06/19/1998] 0.0-20f 4.0 98
ESL43 LSL-43-01 | 06/19/1998}] 0.0-20H 4.0 120
i
}
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to the start of Rotosonic™ drilling . Sampled intervals were 0.0 to 1.0 ft bls at MW-2B, and 0.0 to
1.0 and 2.0 to 3.0 ft bls at MW-4B.

At three well locations (MW-12, MW-13, and MW-15) hollow stem auger methods were used to
drill and install the wells. A stainless steel split spoon sampler was used to collect the soil samples.
Two samples were collected at each of these well locations. In addition to the surface interval
samples, sampled intervals were 7.0 to 9.0 ft bls at MW-12 and MW-15, and 6.0 to 8.0 ft bls at
MW-13. Figure 2-4 depicts the locations for all subsurface soil sampling at the MNOP Landfill.

2.4 Monitoring Wells
2.4.1 Well Installations

Thirteen monitoring wells were installed from September 2 to October 2, 1998. Of the thirteen
wells, ten were installed in the shallow water table, one was installed in the lower portion of the
water table aquifer, one was installed in a sandy layer within the locally significant confining unit,
and one was installed in the Tuscaloosa aquifer. Well locations are depicted on Figure 2-5.
Appendix D contains boring logs and appendix E contains well construction diagrams for all of the
Landfill wells.

2.4.1.1 Drilling Methods

Landfill monitoring wells were drilled and installed using hand augering, hollow stem auger drilling,
or Rotosonic™ drilling. Wells MW-12, MW-13, and MW-15 were installed using hollow stem

augers with an inside diameter (ID) of approxiihately 4 inches and an outside diameter (OD) of
approximately 8 inches. During drilling, samples for chemical analysis and geotechnical analysis
were collected. Once the water table was encountered in a given boring, the hole was advanced an
additional 8 to 10 ft. Each well was installed through the augers, using a 10-ft section of slotted
PVC screen, and 2-inch diameter, schedule 40, PVC riser pipe. Screens were installed so that
approximately 2 ft of the screen extended above the water table. Total well depths for MW-12 and
-13 were 16.3 ft, and 15.3 ft for MW-15. Annular materials were poured through the auger flights
and checked with a weighted tag bar. Filter sand was poured in until the top of the sand was
approximately 2 ft above the top of the slotted screen. As annular material was poured in, the augers
were slowly backed out of the hole so that the sand dropped out and filled the entire annular space.
Installation of the filter sand was followed by the pouring of bentonite pellets to form a bentonite

seal with a minimum thickness of 2 ft. All wells were installed according to specifications in the
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HTRW manual (EM 1110-1-4000). Table 2-4 provides well construction information for all of the
Landfill wells.

Wells MW-14, -16, -17, -18U, -18L, -19, -20, and -21 were installed using 4-inch diameter, stainless
steel, and bucket-type hand augers. All of these wells except MW-14 were installed in the swamp
adjacent to Rocky Creek. MW-14 was installed alongside a north-south oriented drainage, northeast
of the Landfill. All of these locations, including MW-14, were not accessible to mechanical
equipment. Methods considered for the swamp well installations included vibracoring, drive points,

- and hand augers. Hand augers were chosen as the best way to install a filter packed well under the

challenging terrain of the swamp. Due to the very shallow water table, and coarse grained
lithologies encountered, some of the hand augered well screens were not completely filter packed.
In some holes, borehole collapse was too quick to remove the augers and drop the well screen and
casing down the hole. In these instances, the screen was pushed through the collapsed material to
as deep as it would go. Any screen above the collapse was then filter packed. Therefore, some of
the swamp wells have mostly natural filter packed screens.

Total well depths of the hand augered wells ranged from 6.7 (MW-18U) to 18.10 ft bls (MW-18L),
Wells MW-18U and MW-18L were installed side by side to investigate the vertical component of
groundwater flow in the swamp. The other wells were installed in the shallow water table. With the
exception of MW-20, all of the hand augered wells are equipped with 5 ft screens. No annular
grouting was performed on any of these wells because the bentonite seal came up to ground surface

on all of them.

Wells MW-2B and MW-4B were installed using Rotosonic™ methods. Well MW-2B was installed
adjacent to existing well MW-2 and well MW-4B was installed adjacent to existing wells MW-4 and
MW-11. Existing well MW-2 is a shallow water table well. MW-2B was installed to investigate
the possibility of vertical migration of groundwater contamination. Its total depth is 54.3 ft bls and
the screen is installed in a thin, soft, marginally sandy, wet layer within the locally significant
confining unit. Existing well MW-4 is a shallow water table well and MW-11 is installed in the
same soft layer as MW-2B. Well MW-4B was installed to a total depth of 94.0 ft within the

uppermost sand of the Tuscaloosa aquifer.

During rotosonic drilling, a casing is advanced as the borehole is created. The monitoring well is
installed through this casing in a manner very similar to that described for hollow stem auger well
installation.
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Table 2-4. Former MNOP Landfili
Well Construction Information

Ground Total
Surface Boring |Total Welll Total Depth] Top of | Bottom of Top of Quantity | Top of
Date TOC Elevation} Depth Depth | Below TOC| Screen Screen Screen | Filter Sand| of Sand | Bentonite Date
Well No.| Installed | Etevation| (1t msl} (it bls) (ft bls) (It bls) (It bls) (ft bis) |Stot Skzed  (ft bls) (bags) (ft bis) | Developed
T ’ s e i

MW-28B 09/22/1998 286.78 284.28 55,00 54.30 56.80 49.00 54.00 0.62 47.00 2.50 42.80 10/08/1998
MWw-4B 09/23/1998 281.95 279.45 102.00 94.00 96.50 88.70 93.70 0.02 87.80 2.75 84.80 10/08/1998
MW-12 09/02/1998 25211 289.61 17.00 16.30 18.80 6.00 16.00 0.62 4.10 6.50 1.00 09/15/1998
MW-13 09/09/1998 291.74 289.24 £7.00 16.30 18.80 6.00 16.00 0.03 3.00 6.50 1.00 09/15/1998
MW.-14 09/30/1998 294.87 292.37 9.50 920 11,70 31.30 8.90 0.01 3.00 1.00 0.00 10/06/1998
MW-15 09/09/1998 28703 284.53 16.00 1530 17.80 5.00 15,00 0.02 3.00 5.50 1.00 09/15/1998
MW-16 10/01/1998 285.15 282.65 7.50 L 6.80 9.30 1.50 6.50 301 0,50 §.00 0.00 §0/07/1998
MW-17 10/01/1998 279.16 276.66 18.00 17.30 19.80 12.00 17.00 0.01 10.00 2.00 0.00 10/08/1998
MW-I8U 09/17/1998 278.24 275.714 7.50 " 6.70 9.20 1.00 6.00 0.04 0.50 §1.25 0.00 09/25/1998
MW-I38L 09/16/1998 278.3 275.80 19.50 18.10 20.60 12.40 17.40 0.01 8.50 1.00 0.00 09/25/1998
MW-19 10/02/1998 271.67 275.17 16.80 16.30 18.80 11.00 16.00 0.01 9.00 1.00 0.00 10/07/1998
MW.-20 09/17/1998 271.67 275.17 15.00 14.35 16.85 404 14.05 0.01 2.50 1.25 0.00 09/25/1998
MW-2Ii 091771998 279.67 271 10.00 B30 11.30 3.30 550 0.01 200 1.33 0.00 0972571998
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For all of the Landfill monitoring wells, each well was installed with an end cap, which was
approximately 0.3 fi in length. During installation, the bottom of each well was placed to just above
the bottom of the drilled hole or the hole was backfilled to the desired depth prior to well installation.
End caps were composed of schedule 80 PVC. Screen slot sizes and filter material size were
selected based on the formational grain size within the screened zone. All well screens consisted of
2-inch diameter PVC, with cut slots. Filter materials were installed in each well either by pouring

into the annular space (shallow wells), or by washing down through a tremie pipe (deep wells).

Well seals were installed in shallow wells by pouring Baroid Hole Plug™ into the annular space,
up to ground surface. This was then topped off with a concrete pad centered on the well riser pipe.
In monitoring wells MW-2B and MW-4B, Baroid Hole Plug™ was also installed on top of the filter
pack, followed by Baroid Aquaguard™ bentonite grout, as requested by the COE. The Aquaguard™
was mixed in a tub at a proportion of 15 gallons of potable water per 50-pound sack, then pumped
into place through a tremie pipe set approximately 2 ft above the Hole Plug™ seal. In MW-2B, the
Aquaguard™ grout was brought up to ground surface. In MW-4B, the Aquaguard™ grout was
brought from the bentonite seal at a depth of 84.8 ft bls up to a depth of 47.0 ft bis, at which point
the drilling contractor had no more of this product available. From that depth up to ground surface,
therefore, a cement grout was used which consisted of Type 1 Portland cement, approximately 3 Ibs
of bentonite powder per 94-1b sack of cement, and a maximum of seven gallons of potablé water per
sack of cement. This mix was also installed by pumping through a tremie pipe set just above the top
of the bentonite grout. Concrete pads were then poured around the steel protective casing installed

over the riser pipes of these wells.

2.4.1.2 Field Sieve Analvysis

During drilling, samples were collected for sieve analysis to determine the most appropriate screen
slot size and filter material size for the well. Field sieve analyses were conducted and screen sizes
determined using ASTM Method D5092. Samples for sieve analysis were collected directly from
the interval to be screened. Tests were performed using a field test kit for expedited decision making
concerning screen slot and filter material sizes. The procedure for performing a field sieve test is:

1) Select the sieve sample from the depth of interest and dry it with a field stove.

2) Weigh out approximately 2 oz of soil.
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3) Assemble the field kit using screen sizes of number 20, 30, 40, and 60 slot. Screens should be

checked for correct assembly.
4) Place the sample on the top screen and shake the sample until the sample is completely sieved.

5) Record the dry weight retained on each screen and calculate the cumulative weight retained and

the percent passing each sieve.

6) Plot the results on a grain size distribution chart and determine the size of the native soil at 30

percent finer (d,).

7) If the stratum is fine and uniform, then multiply the native soil d,,by a number between 4 and
6. However, if the stratum is nonuniform and contains silt size particles, then multiply the native
soil dy, size by a number between 6 and 10. This value will be the desired d,, size of the filter
pack.

8) Using grain size distribution plots supplied by the filter pack manufacturer, select the filter pack
size that has a d,; size close to the value calculated in Step 7.

9) Based on the size of filter sand selected in step 8, select a screen slot size that retains 90 percent
or greater of the filter pack material.

Results of field sieve analyses are presented in Appendix F.

Granular filter pack material consisting of sub-rounded inert quartz sand, was transported to the job
site in the manufacturers bags. The sand was visually inspected by the site geologist (as seen
through a 10-power hand lens), to verify it was free of material that would pass through a No. 200

sieve.

2.4.1.3 Geotechnical Sampling

During drilling for well installations at the Landfill, soil samples were collected for geotechnical
analysis. The strategy was to collect one coarse-grained sample from within the intended screened
zone and one fine-grained sample from anywhere within the borehole, in borings where a fine-

grained layer was encountered. In borings through predominantly sand zones, four coarse-grained

samples were collected, distributed throughout the borehole. All of these samples were sent to a
certified laboratory for analysis. Coarse-grained samples were analyzed for particle size distribution
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using sieving methods. Fine-grained samples were analyzed for moisture content and Atterberg

limits (liguid limit and plasticity index).

At MW-12 and MW-20, four coarse-grained samples were collected from each boring. At all of the

other well locations, one coarse-grained and one fine-grained sample were collected.

At coreholes CH-10 and MW-4B, relatively undisturbed sections of continuous core were packaged
in plastic sleeves and shipped to the certified laboratory for dry density, moisture content, and
vertical permeability analysis. Samples from 43 and 61 ft bls at CH-10 and 72 and 87 ft bls at MW-
4B were shipped for analysis. Appendix G contains the report from the geotechnical laboratory with
all sieve, permeability, and Atterburg limits data. Table 2-5 summarizes the geotechnical laboratory

results.
2.4.2 Well Development

Following well installation, each monitoring well was developed for sampling. Well development
was not initiated sooner than 48 hours after internal mortar collar placement of the final grouting of
the well. Wells were developed using a teflon bailer in combination with a submersible pump.
Prior to using the pump, any sand accumulated in the well screen was bailed out. During pumping,
the pump was alternately stopped and started to produce a surging action. For wells, which had a
large volume of sand within the screen, a manually operated PVC pump was used to remove most
of the sand.

Water removed during development was captured in a 5-gallon bucket. The rate of filling the bucket
was monitored to estimate the effective yield of the well. Each time the bucket was filled, it was
emptied into a closed-top 55-gallon drum. This drum was labeled as Investigation-derived Waste
(IDW) and staged with development water from other wells at the IDW staging area.

During water removal, water quality parameters were measured on a frequent basis to determine
when representative formation water was being drawn into the well, evidenced by the stabilization
of the parameters. Measured parameters included pH, conductivity, temperature, dissolved oxygen,
and turbidity. A Horiba U-10 water quality instrument was used to measure the water quality
parameters. The instrument was calibrated each day of use in accordance with the approved Work
Plan (SAIC, 1998).
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Table 2-5. Farmer MNOP Landfill
Geotechnical Laboratory Data

Sample ID Depth | Dry Density | Moisture | Permeability Particle Size Atterberg Limits
(ft) (pef} (%) (cmjsy | Gravel (%)) Sand (%) | Fines (%) LL Pi

CH-10-perm| 43 123.6 11.3 2.55E-08

CH-1G-perm2 61 117.7 14,7 2.SRE-08

MW-28-1 43 14,9 32 17

MW-2B-2 50-52 0 82 18

MW-4B-perm! 72-73 115.6 13,71 2.50E-08

MW-4B-perm2 | £7-88 114.8 11,84 |.2BE-07

MW-4B-i a8 18.4 38 17

MW-4B-2 91.94 0 93 i

MW-8L-1 8 31.6 : 46 76

MW-12-1 4-6 10 7 17

MW-12.2 8-10 1] 85 15

MW-12.3 10-12 0 89 11

MW 124 14-16 0 97 3

MW-13-1 5-7 17 11 36

MW-13-2 G-11 0 78 22

MW-14-1 [} 3 77 20

MW-14-2 § 20.8 a4 77

MW-15.1 9-11 22.6 28 14

MW-15-2 11-13 ) 2 16

MW-16-1 3 71.9 52 24

MW-16-2 & 0 £7 13

MW-17-1 6 - 309 ET 1o

MW-17-2 14 0 74 26

MW-18-1 67 36.7 ' vy 3%

MW-ig-2 14 0 g5 15

MW-106.] 6 29.% 17 16

MW-19-2 15 0 93 7

MW-20-1 9 0 77 23

MW-20-2 10 0 g3 17

MW-20-3 12 I 87 12

MW-20-4 15 3 %1 3

MW-2{.1 7 21.6 33 17

MW-21-2 10 10 68 22 .

Mean 28.7 TR o1 380 ) 216

Median 22.6 38.0 19.0
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A well was considered to be developed if it met the following criteria:

e The water was clear to the unaided eye;
e The sediment thickness within the well was less than 0.1 foot;

s A minimum removal of five times the standing water volume in the well (to include the well
screen and casing plus saturated annulus, assuming 30 percent annular porosity) was achieved;

and
e The water quality parameters were stable over three consecutive measurements.

Well development data collected in the field including, water quality parameters, gallons purged, and

dates/times, are presented in Table 2-6.

For each monitoring well developed, a 1-liter sample of the last water removed during development
was placed into a clear glass jar and labeled with the well number and date. Each sample was
individually agitated and immediately photographed with a 35-millimeter camera loaded with color

print film.

Fach monitoring well was washed during development. The entire well was washed with
development water (interior and exterior). This removed any extraneous materials (grout, bentonite,

sand, etc.} from the well.
2.4.3 Well Sampling

Monitoring well sampling was conducted during the period from November 12 through November
18, 1998. The thirteen new wells, three existing wells from the 1996 investigation (MW-2, MW-4,
and MW-11) and one well at the Amstrong World Industries landfill (labeled theVArmstrong well)
were sampied. Samples were analyzed for pp metals (EPA method 6010) and VOCs (EPA method
8260). Prior to sampling, well purging was conducted to ensure that groundwater samples were
representative of the formation being monitored. This was accomplished by monitoring water
quality parameters while pumping with a low-flow peristaltic pump. For approximately every gallon
purged, readings were taken using a Horiba™ U-10 water quality instrument. Field data from
Landfill well sampling are included in Table 2-7.

When stabilization was reached, a sample for metals analysis was taken directly from the tygon
tubing used for sampling discharge. If the water was visibly turbid, or if well installation methods
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Table 2-6. Former MNOP Landfill
Well Development Information

Total :
, Gallons | TEMPerature | guecific Conductivity Turbidity Flpal Water

L Development Purged « (uS/em) pH {NTU) i R

uige (It bTOC)
Start Finish Start Finish Start Finish Start Finish
i s p———pa

MWw-2B 09/28/199 10/08/1998 48.00 20.4 205 31 6.62 512 999 41 15.62

MW-4B 09/28/1998 | 10/08/199% 195.090 19.6 267 86 1021 5.64 999 286 35.8% Formation turbidity

MW-12 09/15/1998 | 09/15/1998 150.00 20,1 194 185 5.00 5.04 999 999 5.22 Formation turbidity

MW-11 09/15/1998 § 09/15/1998 75,00 20.5 385 277 6.74 6.47 999 716 8.16 Formation turbidity

MW-14 10/06/1998 | 10/06/1998 20.60 224 109 60 5.23 5.01 999 65 8.28

MW-15 09/15/1998 | 09/15/1998 60.00 211 183 177 6.11 6.04 999 999 7.03 Formation turbidity

MW-16 10/05/1998 | 10/07/1998 155.00 23.1 259 524 5.95 6.69 999 70 3.46

MW-17 10/05/1998 | 10/08/1998 12.00 21.7 282 207 596 5.55 999 41 3.33

MW-18U 0972411998 | 09/25/1998 18.00 209 427 423 6.60 6.54 999 999 2.87 Formation turbidity

MW-18L 09/24/1998 | 09/25/1998 32.00 19.0 149 12§ 6.32 6.09 999 234 2.2

Mw-13 10/06/1998 | 10/07/1998 43.00 19.9 292 61 6.01 5.44 552 388 339

MW-20 09/25/1998 | 09/25/1998 60.00 22.5 402 424 6.38 6.40 165 38 33

MW-21 09/25/1998 | (5/25/1998 .00 219 229 251 6.00 6.06 994 452 310 Formation lurbidity
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Table 2-7. Former MNOP Landfill
Well Sampling Information

Suinpliag Static Water Total -
Well No. Level Gallons Specific Conductivity Turbidity Dissolved Oxygen Temperature
Date | abro0) | Purged pH (uS/cm) (NTU) (mg/L) ©)
Start Finish Start Finish Start Finish Start Finish Start Finish
MW.2 11/13/1998 4.89 15.50 6.63 6.64 5:83 486 999 24 832 8.65 19.1 1%.2
MW-28 LI/16/1998 15,75 3.00 5,55 5.61 60 39 38 13 10.46 9.36 18.7 21.5
MW-4 /1371998 3.02 2.50 587 548 131 123 53 0 8.43 8.37 176 183
MWw-4B Li/§6/§998 22.99 19.00 10.20 6.14 270 75 197 120 10.34 9.99 19.7 224
MW-11 1178371998 8.99 8.50 361 5.62 39 33 9 0 8.31 8.47 184 17.6
MW-12 11/12/1998 322 1.50 4.61 4.86 167 159 214 18 29 9.22 19.5 193
MW-13 1141371998 8.i3 5.00 6.63 6.93 1240 1180 431 12 73 7.68 19.2 19.1
MW-14 L117/1998 8.20 4.50 5,55 5.04 82 12 193 6 1163 10.68 200 200
MW-15 1171671998 7.02 5.00 6.00 598 195 193 84 i 10.42 10.25 222 217
MW.16 11/18/1998 34) 1.50 6.46 6.90 279 439 0 Q B.12 8.27 18.8 18.7
MW-17 11/18/1998 304 2.00 6.21 6.34 264 191 205 0 $.26 9.01 19.0 i8.6
MWw- 180 13/18/1998 2.78 3.50 6.85 1.06 512 541 329 0 9.0% 9.2 19.0 8.5
MW.I8L 11/18/1998 1.01 3.00 6.51 6.60 137 142 282 0 8.97 9.24 18.8 19.0
MW.19 14/18/19598 3.26 1.00 5.50 6.21 B9 39 o 0 9.08 §.44 11.9 116
MW.2 11/18/1993 318 1.50 6.62 6.89 426 431 0 0 B.04 8.44 1.7 174 .
MW.-2 11/18/1998 3.05 2.50 6.94 6.94 m 360 0 0 8.63 8.4 17.3 17.1
MW armst 11/17/1998 19.32 6.00 6.72 6.62 3740 3600 11 12 8.73 871 22.0 224
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indicated that turbidity could be a problem, both filtered and unfiltered samples were collected. A
250 ml plastic container was used for the metals aliquot. If both filtered and unfiltered samples were
collected, then a 250 ml plastic container was used for each. The VOC aliquot consisted of two
40-ml glass vials with septum lids, filled so that no headspace remained. Following retrieval of the
metals sample, the pump tubing was removed from the well and a teflon bailer was used to retrieve

a sample for VOC analysis.

Filtered and unfiltered samples were collected at all of the hand augered swamp wells and MW-14.
At the existing wells (MW-2, MW-4, MW-11, and the Armstrong well) and the drill rig-installed
wells (MW-12, MW-13, MW-15, MW-2B, and MW-4B) filtered samples were not considered

necessary.
2.4.4 Slug Testing

Field permeability (slug) tests were conducted on eight of the 13 Landfill monitoring wells on
October S and 6, 1998. The tests were conducted using an electronic data logger, pressure
transducer, and a solid cylinder (slug) measuring 5 ft long by 1 in. in diameter. The tests were
performed by immersing the cylinder in each well, causing an instantaneous rise in head within the
well casing or screen. The water level was allowed to naturally equilibrate, and the rate of
equilibration (falling head) was recorded. The cylinder was then suddenly removed to create an
instantaneous drop in head. As the head rose back to equilibrium (rising head) the rate of change
was measured. These falling and rising head data were used to calculate the hydraulic conductivity
of the portion of the aquifer surrounding each well screen.

Rising and falling head slug tests were conducted on wells MW-12, -14, and -15 at dry ground
locations, MW-16, -17, and -21 at swamp locations, and at one well cluster (MW-18U and -18L) in
the swamp. With the exception of MW-18L, all of the tested wells are screened in the uppermost
portion of the water table aquifer. MW-18L is screened within a lower sandy zone of the water table
aquifer.

Water level measurements were recorded using an In-Situ PXD-261 pressure transducer connected
to a Hermit 3000 data logger. The data were downloaded following slug testing and analyzed using
the AquiferTest computer program (Roehrich, 1999). The solution method of Bouwer and Rice
(1976), updated by Bouwer (1989) was used to determine the hydraulic conductivity for each of the
wells. Appendix H contains the slug test plots for the eight wells, rising and falling head. The
analytical results are presented in Section 3.0.
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2.4.5 Potentiometric Data

Following completion of well development, slug testing, and sampling, a round of synchronous
(same day) water levels was recorded from all AIP and Landfill wells on December 3, 1998. Water
depths below top of casing were measured using an electric tape in all new and existing wells.
Depths were recorded in the field and later input to a spreadsheet, which converted, the depths below
top of casing to elevations above mean sea level. The elevation data were then used to generate a
map of the water table surface across the AIP and Landfill. Table 2-8 provides the water level data
from December 3, 1998.

2.5 Rocky Creek and Other Surface Drainages

Surface water and sediment samples were collected from Rocky Creek, the pond just northeast of
the Landfill, and the drainage easement that runs north and east of the Landfill and empties into
Rocky Creek just southeast of the Landfill. Fish samples were collected from Rocky Creek.

2.5.1 Surface Water Sampling

Surface water samples were collected from May 21 through May 29, 1998. Samples were collected
from 16 separate locations: eight on Rocky Creek; two in the Pond; and six in the drainage easement.
The upstream limit of the Rocky Creek sampling locations was at the I-75 overpass (LSW-24). Five
other upstream locations (LSW-25, -26, -27, LSW-29, -30) were sampied along with two
downstream locations (LSW-28, -31). The downstream limit (LSW-31) was at the Georgia Southemn
railroad trestle south of the Macon Water Authority waste water treatment plant.

The upstream limit of drainage easement sampling was at the point where the drainage leaves
Armstrong World Industries property and enters the AIP property (LSW-15). The downstream limit

(LSW-22) was just upstream of where the drainage empties into Rocky Creek. LSW-19 and
LSW-20 were the two pond sampling locations. Figure 2-6 depicts surface water sampling locations.

Surface water samples were collected by dipping the sampling containers directly into the water and
allowing them to fill, taking care not to spill the preservative or agitate the bottom sediments. At
the time of sampling, an aliquot of sample& water was used for measurement of field parameters.
Measured parameters included pH, conductivity, turbidity, dissolved oxygen, temperature, and
oxidation-reduction potential (redox). Redox was measured using an Orion 290A redox instrument,
and all other parameters were measured using a Horiba U-10 water quality instrument. These two

instruments were calibrated to known standards at the beginning of each sampling day in accordance
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Table 2-8. Former MNOP Landfill Groundwater Elevations (December 3, 1998)

" Ground Water | Water Depth
Total Well| Total Depth | Surface |[Well (TOC){Depth Below| Below Ground Groundwater
Depth | Below TOC | Elevation | Elevation TOC Surface Feet of | Elevation

Well No. (ft bls) (ft bLTOCO) (fé msl) (ft msl) (ft bTOC) ({t bis) Head (ft msh)
MW-1 34.20 36.67 306.4 308.87 17.74 15.27 [8.93 291.13
MW-2 22.10 24.26 283.9 286.06 4.83 2.67 19.43 281.23 “
MW-2B 54.30 56.80 2843 286.78 15.62 13.12 41.18 271.16 |
MW-3 23.40 25.64 280.8 283.04 4.23 1.99 21.41 278.81 I
MW-4 15.40 17.62 278.9 281.12 2.99 0.77 14.63 278.13 i
MW-4B 94.00 96.50 - 279.5 281.95 3181 29.31 64.69 250.14 ﬂ
MW-5 16.00 18.19 278.5 280.69 2.33 0.14 15.86 278.36
MW-7 9.10 1040 2769 278.20 3.73 243 6.67 27447
MW-8 7.30 9.77 2754 277.87 3.38 091 6.39 274.49
MW-9 8.00 10.50 275.7 278.20 278 0.28 1.72 27542
MW-10 8.30 10.82 2714 279.92 278 0.26 8.04 277.14
MW-11 50.50 53.02 279.0 281.52 8.6 6.09 4441 272.91 “
MW-12 16.30 18.80 289.6 292.11 5.22 2.72 13.58 286.89
MW-13 16.30 18.80 289.2 291.74 8.16 5.66 10.64 283.58 I
MW-14 9.20 11.70 292.4 294.87 8.28 5.78 342 28659 |
MW-15 15.30 17.80 284.5 287,03 7.03 4.53 10.77 28000 |
MW-16 6.80 9.30 282.7 285.15 3.46 0.96 5.84 281.69
MW-17 17.30 19.80 276.7 279.16 3.33 0.83 16.47 275.83
MW-18U 6.70 9.20 275.7 278.24 2.87 0.37 6.33 275.37 “

[ MwW-IsL 18.10 20,60 2758 278.30 222 .28 13.38 276.08

| Mw-19 16.30 18.80 2752 271.67 3.39 0.89 1541 274.28

| MW-20 14.35 16.85 2752 277.67 341 0.81 13.54 274.36

MW 8.80 11.30 2772 779.67 3.10 0.60 820 27657 |
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with the procedure established in the approved Work Plan (SAIC, 1998). Table 2-9 provides
sampling dates and water quality data for surface water sampling

Surface water samples from the pond and drainage easement were sent to the contract laboratory for
analysis of VOCs (EPA method 8260), pp metals (EPA method 6010/7471), and PCBs (EPA method
8081). Filtered and unfiltered samples were collected for PCB analysis. Rocky Creek samples were
sent for analysis of pp metals and PCBs (filtered and unfiltered) but not VOCs.

Two field duplicates and two split samples were collected during surface water sampling. The split
samples were sent to the USACE lab for independent analysis.

2.5.2 Sediment Sampling

Sediment samples were collected from May 21 through May 29, 1998 from 15 locations at the
former MNOP Landfill. Two samples each were collected at six locations along the drainage
easement. One sample each was collected from three locations within the pond. Five samples each
were collected from six locations along Rocky Creek. Figure 2-7 depicts the sediment sampling
locations. Table 2-10 provides dates and location descriptions for sediment sampling.

The sampling objectives were to further characterize PCB contamination in these areas and
determine if the landfill is a source for PCB contamination previously detected in fish in Rocky
Creek. Sediment samples were collected from areas of active sedimentation or directly from the
stream channel. The samples were collected using a clean stainless steel spoon and transferred

directly to the sample containers.

2.5.2.1 Drainage Fasement

Two sediment samples were collected from each of six locations along the drainage easement east
of the landfill (Figure 2-7). The upstream limit of the sampling was at location LSD-15/-16 at the
point where the drainage exits Armstrong World Industries property and enters the AIP. The
downstream limit (LSD-28/-29) was just upstream of where the drainage empties into Rocky Creek.
All of the drainage easement sediment samples were analyzed for PAHs, pp Metals, and PCBs.
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Table 2-9. Former MNOP Landfill
Sediment Sampling Information

Specific Dissolved | Redox
Date Conductivity| Turbidity | Temperature] Oxygen | Potential
Location ID | Sampled pH (uS/cm) NTU) (O (mg/L) {mV)

‘Drainage Chanpel & G
LSW-15.01 05/26/19 0.203 4 5 45 + 32,1
LSW-16-01 05/26/1998 0.520 5 8.44 6.2
LSW-17-01 05/22/1998 0.506 10 8.78 o
LSW-18-01 05/22/1998 0.535 . 23 9.13 2371
LSW-21-01 05/21/1998 0.521 146 G542 ETT
LSW-22-01 05/21/1998 10

LSW-19:01 | 0526/19
LSW-20-01 05/26/1098

TLSW-24-01 ] 05/29/1998
LSW-24.02 | 05/2971998

“LSW-35-01 | 05/25/1998
TSW-35-02 | 05/2971998

TSW-26.01 | 05728/1998 1  6.58 0.071 ) 38.2 9.89 + 804
LeW.26.00 | 05/28/1998 =

05/28/1998
05/28/1998

!
LSW-27-02

TLSW.28-01 | 05/2771998 50 1 Gllg 175 26.6 10.83 + 86
[SW-20.01 | 05/27/1998 557 0,086 13 356 568 T
LSW-30-01 | 05/28/1998

LSW-31-01 | 05/27/1998 |
TSW-3102 | 05/27/1998 553 0,083
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Table 2-10. Former MNOP Landfill

Sediment Sampling Information

Location ID Date Sampled

e T

“Draimage Channeli 0o
LSD-15-01 05/26/1998
LSD-16-01 05/26/1998
15D-17-0] 05/26/1998
LSD-18-01 05/26/1998
LSD-19-01 05/22/1998
LSD-20-01 0572211958
LSD-21-01 05/22/1998
LSD-22-01 05/22/1998
LSD-26-01 £5721/1998
LSD-27-0} 05/721/1998
LSD-28-01 05/21/1998

15D-29-0!1

05/21/1998

LSD-25-01

05/26/1998
LSD-24-01 05726/1998
03726/1998

ocky.

LSD-33-01 0372971998
LSD-31-02 05/29/1998
LSD-31-03 05/29/1998
LSD-31-04 £5/29/1998
LSD-31-05 05/29/1998
petTeam, W of Fip Nowg RA. |

LSD-32-01 05/29/1998
LSD-32-02 05/29/1998
LSD-32-03 05/29/1998
LSD-32-04 05/29/1998
LSD-32-05 0572971998
Ripstrens; adE o Houston Ra. Brid,
LSD-33-01 05/28/1998
LSD-33.02 05/28/1998
L5D-33-03 05/28/1998
LSD-33-04 05/28/1998
LS$D-33-05  0508/199%
Hpstream, ad}. to Cent. of Go RE Frestie -
LSD-34-01 05/28/1998
LSD-34-02 05728/1998
LSD-34-03 0572811998
15D-34-04 05/78/1998
LSD-34-05 05728/199%

43 10 MINOP Lanafl near MW=,
LSD-35-01 05/27/1998
LSD-35-02 05727/1998
LSD-35-03 0572771998
LSD-35-04 052771998
1.SD-35-03 05/27/1998
‘Downstrean wdj to Sevthern RR Treete
LSD-36-01 05727/1998
LSD-36-02 05/27/1998
LSD-36-03 03727/1998
LSD-36-04 05/27/1998
LSD-36-05 0572771998
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2522 Pond

One sediment sample each was collected from three locations (LSD-23, -24, and 25) in the pond.
These samples were analyzed for PAHs (EPA method 8270), pp Metals (EPA method 6010), and
PCBs (EPA method 8081).

2:5.2.3 Rocky Creek

Five sediment samples were collected at each of six locations along Rocky Creek. Sediment samples
were collected at four locations upstream of the landfill (LSD-31 through -34), one location adjacent
to the landfill (LSD-35), and one location downstream of the landfill (LSD 36). At each location,
sediment samples were spaced 30 to 60 ft apart. Sediment samples from locations immediately
upstream, adjacent to, and downstream of the landfill were analyzed for PAHs, pp Metals, and PCBs.

Samples from the remaining upstream locations (LSD-31, -32, -33) were analyzed for PCBs only.

Five field duplicate and three field split samples were collected during sediment sampling. The
duplicate and split samples were collected following the same procedures as for collection of the
normal sediment samples. Duplicate and split samples were analyzed for the same parameters as
their associated normal samples, with the exception of duplicate samples LSD-16A and LSD-36-04A
which were analyzed for PCBs only. Split samples were sent to the USACE, SAD Laboratory in
Marietta, Georgia. Duplicate samples were sent to General Engineering Laboratories (GEL) in
Charleston, South Carolina.

Fish were collected from six locations along a three-mile length of Rocky Creek (Figure 2-8). Fish
were captured between June 8 and June 10, 1998. Forty-eight fish samples were sent for analysis
to GEL in Charleston, SC. Samples consisted of single fish filets or composite filets. Because some
of the fish were small some samples had to be composites of several fish. All composite samples
were from the same species. A minimum of 30 grams of filleted fish flesh was shipped for analysis.
The filet knife and board were cleaned between each fish sample.

A combination of methods was utilized to capture the fish. Fishing was accomplished by rod, net,
trap and Electro shock fishing. Electro shock fishing, using a backpack shocker and wading, was
the preferred method of capture. Wading was performed with minimal amount of water disturbance
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to prevent spooking shy fish. A sampling area was shocked as completely as possible to provide fish
from all possible creek habitats. Fish and Wildlife Associates of Whittier, NC provided Electro
shocking services. Shocking provides a representative sample of the entire fish population for that
particular time and portion of creek. Conventional fishing provides fish that can be caught with bait,
lure, or net, which is not necessarily representative of the actual fish population. Some locations
could not be waded because of water depth and vegetation. Several fish were purchased from a local
fisherman at location REC-04, the only location where a catfish was collected. The reason for the
fish purchase was to obtain a catfish sample and because water depth made Electro shocking
difficult. Fish were kept alive or immediately preserved on ice. Sample locations and method of
capture are listed below:

RCF-01 Electro shock fishing

RCF-02 Electro shock fishing

RCF-03 rod and reel, trap and Electro shock fishing

RCF-04 direct purchase from local fisherman and Electro shock fishing
RCF-05 Electro shock fishing

RCF-06 Electro shock fishing

A list of samples and fish species represented is given below:

RFC-01-01  American Eel Anguilla rostrata, female
RFC-01-02  Creek Chubsucker Erimyzon oblongus, comosite of two males
RFC-01-03  Redfin Pickerel Esox americanus, male
RFC-01-04 Redfin Pickerel Esox americanus, male
RFC-01-05  Largemouth Bass Miropterus salmoides, male
RFC-01-06  Redbreast Sunfish Lepomis aritus, male
RFC-01-07  Warmouth Lepomis gulosus, male

RFC-01-08  Warmouth Lepomis gulosus, female

RFC-02-01  Bowfin, Amia rostrata male

RFC-02-02  Redbreast Sunfish Lepomis aritus, male
RFC-02-03  Spotted Sunfish Lepomis punctatus, male
RFC-02-04  Spotted Sunfish Lepomis punctatus, female
RFC-02-05  Creek Chubsucker Erimyson oblongus, female
RFC-02-06  Creek Chubsucker Erimyson oblongus, female
RFC-02-07  Redfin Pickerel Esox americanus, male
RFC-02-08  Chain Pickerel Esox niger, male

RFC-03-01  American Eel Anguilla rostrata, male
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RFC-03-02  Creek Chubsucker Erimyzon oblongus, male

RFC-03-03  Redfin Pickerel Esox americanus, composite of two males
RFC-03-04  Redbreast Sunfish Lepomis auritus, male

RFC-03-05 Redbreast Sunfish Lepomis auritus, male

RFC-03-06 Warmouth Lepomis gulosus, male

RFC-03-07 Warmouth Lepomis gulosus, composite of one male and one female
RFC-03-08  Redbreast Sunfish Lepomis aritus, composite of two males
RFC-04-01  Bowfin dmia calva, male

RFC-04-02  Bluegill Lepomis macrochirus, male

RFC-04-03  Bluegill Lepomis macrochirus, male

RFC-04-04  Redear Lepomis microlophus, male

RFC-04-05  Redear Lepomis microlophus, female

RFC-04-06  Bluegill Lepomis microchirus, male

RFC-04-07 Brown Bullhead Catfish letalurus nebulosus, male
RFC-04-08 Bluegill Lepomis microchirus, female

RFC-05-01 Bowfin Amia calva, female

RFC-05-02  American Eel Anquilla rosrata, male

RFC-05-03  Redfin Pickerel Esox americanus, composite of three males
RFC-05-04  Redbreast Sunfish Lepomis auritus, composite of two males
RFC-05-05  Redbreast Sunfish Lepomis auritus, composite of two males
RFC-05-06  Redbreast Sunfish Lepomis auritus, composite of two males
RFC-05-07  Redbreast Sunfish Lepomis auritus, composite of one male and one female
RFC-05-08  Bluegill Lepomis microchirus, composite of two males
RFC-06-01  American eel Anquilla rotrata, female

RFC-06-02  Largemouth Bass Micropterus salmoides, male
RFC-06-03  Redfin Pickerel Esox americanus, male

RFC-06-04  Warmouth Lepomis gulosus, male

RFC-06-05  Redbreast Sunfish Lepomis auritus, male

RFC-06-06  Redbreast Sunfish Lepomis auritus, male

RFC-06-07 Redbreast Sunfish Lepomis auritus, male

RFC-06-08  Warmouth Lepomis gulosus, composite of two females

All samples were shipped with a Chain of Custody, wrapped in aluminum foil, placed in plastic
ziplock bags, packed on ice and shipped in a custody-sealed cooler. This prevented cross
contamination and preserved the samples. Several different species were collected. The dominant
species captured were Redbreast Sunfish, Redfin Pickerel, Warmouth and Bluegill. A total of sixty
fish were collected and processed for sampling. The distribution and abundance of fish is presented
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in Table 2-11. Samples were sent to GEL for PCB analysis (EPA method 8081). Appendices I and
J include photographs and field notes for fish sampling operations.

2.6 Civil Survey

Following completion of soil sampling and monitoring well installations, a survey was performed
to document the locations. The survey was performed under the supervision of a Georgia registered
surveyor by the firm of Adams, Craft, Herz, and Walker. The survey was performed in two
mobilizations, one from June 1 through June 7, 1998 to locate soil sampling sites and a second one
from October 4 through October 8, 1998 to locate monitoring wells.

Fourteen new monuments were established across the AIP and Landfill areas. Horizontal and
vertical control were established at the individual locations using Global Positioning System (GPS)
tying to existing survey control points. Horizontal data are based on the North American Datum of
1983 (NAD 83) State Plane Coordinate System, Georgia West Zone. Vertical datum for the survey
is relative to North American Vertical Datum 1988 (NAVD 88). The field location of data was
obtained using a Topcon 303DPG total station.

Coordinates and elevations were established for each monitoring well and soil sampling location,
including geologic coreholes. The coordinates are accurate to within 1.0 ft. A permanent survey
mark was scribed on the top of each monitoring well casing. Ground elevations are accurate to the
nearest 0.1 ft and top of casing elevations are accurate to within 0.01 ft. Elevations for monitoring

wells were confirmed using a Topcon GTS3 automatic level.

Survey data for all of the Landfill monitoring wells and soil sampling points are included in Table
2-12. Appendix K contains the surveyor’s report. Surface water, sediment, and fish sampling

locations were not surveyed, but were located using visual landmarks and field maps.
2.7 IDW Management

During Landfill sampling and well installation activities, IDW was generated. Both solid (soil) and
liquid (water) IDW were generated. Sources of soil IDW were coring (CH-10), monitoring well
installation, and soil sampling. Sources of liquid IDW were well development, well purging for
sampling, and equipment decontamination.

During the investigation, soil IDW was placed in open top 55-gallon drums and liquid was placed
in bung-type, closed-top drums. Drums were sealed and transported to a central staging area. The
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Table 2-11. Fish Sampling Information

Sampli s " Species of Fish
St:l)o:g .;;::e:g American Bluestti] Bowfin Brown { Chain Creek  }lLargemouth| Redbreast Redear Redfin } Spotted Warmouth Total
eel & Bullhend| Pickerel | Chubsucker Dass Sunfish Plckerel | Sunfish

e smatssiicasiio “
RCFO1-01 06:09/1998 1 i
RCF-01-02 06/09/1993 2 2
RCF-01-03 06/09/1993 | i
RCF-01-04 06:09/1998 1 1
RCF-01-05 | 06/09/1998 T i
RCF-01-06 0609/ 199 1 1
RCF-01-07 06/0%/1 991 1 !
RCF-01-08 D69/ 199" 1 [
RCF-02-00 06/10/ 1998 | 1
RCFA2-02 06/16/1998 | ]
RCF-02.03 06/10/1998 ] 1
RCF-02-04 061071998 i i
RCF-02-05 06/10/1998 t i
RCF-02-06 06/10/ 1998 [} []
RCEF-01.07 6011998 i 1
RCF-02-08 8/ 1071998 I i
RCF-03.01 06/09/1998 1 t
RCF-03-02 06/09/1998 1
RCF-03-03 06/09/1998 2
RCF-03.04 06:09/1998 I
RCF-03-05 06/09/1998 1 i
RCF-03-06 06:09/1398 1 i
RCF-03-07 06:09/1998 2 2
RCF-03-08 06/09/1998 2 2
RCF-04-01 06/08/ 1998 1 1
RCF-04-02 06/08/1998 1 ]
RCF-04-03 06/08/1998 i ¥
RCF-04 2_4 06/08/1998 1 t
RCF-04-05 06/08/1998 1 1
RCF-04-06 | 06/08/1998 i i
RCF-04-07 06/08/1998 [} 1
RCF-04-08 D6/08/1998 i 3
RCF-05-0% 06:08/1998 1 ]
RCF-05-02 06:08/1998 1 i
RCF-05-03 06/08/1998 3 3
RCF-05-4 B5/08/1998 2 3
RCF-05-05 06/08/1998 & 2
RCF-05-06 06il3§ﬂ 993 P4 2
RCF-05-07 06/08/1998 2 2
RCF-05-08 06/08/1998 2 2
RCF-06-01 06708/1998 1 ]
RCF-06-02 06/08/1998 1 1
RCF-06-01 | 06/08/1998 T ;

| RCF-06-04 | 06/08/1598 7 i
RCF-06-05 06/08/1998 i ;
RCF-05-06 H68/1994 3 1
RCF06.07 | 06/08/ 1998 1 !
RCF-06-08 06/08/1994 1 2
TOTAL FISH 4 6 3 ] ! 5 2 17 2 9 2 8 60
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Table 2-12. Former MNOP Landfill

Civil Survey Data
Elevation
Location ID | Northing Easting (ft msl)
Wells
Rust
MW-(1 1008453.52 658704.01 3064
MW-02 1007495.06 659335.07 283.9
MW-02B 1007480.69 659321.04 286.8
MW-03 1007249.63 659674.91 283.5
MW-04B 1007286.99 659208.11 282.0
MW-05 1007329.30 659110.10 278.5
MW-06* 1007071.55 65902165 276.8
MW-07 100681437 65935233 278.9
MW-08 1006892.67 659727.78 278.7
MW-09 1006965.87 660186.03 279.0
MW10 1007257.89 660059.02 280.8
MW-11 10G7284.82 £659218.67 281.5
SAIC
MW-08L* 1006880.76 659731.36 275.7
MW-12 1008092.56 658961.79 292.1
MW-13 1007748.92 659141.92 291.7
MW-14 1007941.97 659774.02 204.9
MW-15 1007381.54 655249.07 287.0
MW-16 1007500.21 659616.83 285.2
MW-.17 1006948.33 659011.14 279.2
MW-18L 1007060.40 659309.47 278.3
MW-18U 1007053.63 659307.23 278.2
MW-19 1006441.17 660303.47 2773
MW-20 100659280 660412.86 2772
MW-2| 1007126.45 660225.24 279.7
Coreholes
CH-1 1011055.94 6596224} 346.2
CH-2 1010760.13 661369.11 3739
CH-3 1010423.4% 662612.83 317.9
CH-4 1010233.63 660877.85 346.5
CH-5 §009246.08 65960479 337.5
CH-6 1009(59.82 661474,34 320.6
CH-7 1009332.04 662774.93 310.5
CH-8 1008384.71 658524.04 298.5
CH-10 10608384.76 658823.96 298.3
MW-02B 1007480.69 £59321.04 286.8
MW-04B 1007286.9% 659208.11 282.0
Soil Borings
Rust
LSL-0!} 1007917.86 659025.66 290.3
LSL02 1007759.29 659147.60 289.3
LSL-03 1007654.42 659286.77 285.1
LSL-04 1007439.10 656329 82 283.5
LSL05 1007377.26 656413.24 282.6
LSL-06 1007288.07 556246.70 279.7
LSLO7 1007326.95 656132.17 280.1
LSL-G8 1007425.46 £59073.61 283.6
LSL-09 100751345 £59033.28 2814
LSL-10 1007526.26 £58859.59 287.6
LSL-11 1007699.97 658768.14 2943
- LSL-12 1007204.52 659103.87 277.0
LSL-13 1006988.40 659008.20 276.0
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Table 2-12. Former MNOP Landiill

Civil Survey Data
Elevation
Lacation ID | Northing Easting (ft msl)
Soil Bori_ngs

SAIC

LSL-13 1008262.89 658807.62 29%.3
LSL-16 1007895.11 658870.91 294.2
LSL-i7 1007966.94 658945.27 2939
LSL-i8 1007760,04 658961.04 2894
LSL-i¢9 1608108.52 658735.26 299.5
LSL-2¢ [007875.25 65898R.0% 2930
LSL-21 1007909.33 659019.88 290.9
LSL-22 1607840.37 658769.51 301.0
L8L-23 1607605.78 658779.26 289.5
1.8L-24 100779979 65503925 250.8
LSL-25 1067669.584 658762.22 283.0
L8L-26 1007729.54 659089.66 288.6
18L-27 1007795.22 659108.08 2612
LS1-28 1007527.85 658803.39 289.8
1.8L-29 [007353.083 | 659098.9654 2794
1LSL-30 1007565.65 659248.90 2893
L.8].-31 1007528.63 658869.52 2876
1.81-32 1007280.89 659197.5G 2789
LS1-33 1007476.82 659314.3] 284.6
LSL-34 10074271.22 659324.83 283.6
LSL-35 [007399.48 659101.96 283.8
1.81.-36 1007475.85 659065.96 284.6
LSL.37 t007378.68 659390.27 2825
LS1-38 1007356.08 659317.47 282 4
LSL-3% 1007305.34 659132.05 279.5
LSL40 1007269.48 659300.4% 279.3
LSL~41 1007377.99 659281.26 2844
LSL-42 1007334.16 659360.74 281.4
1.5L-43 1007333.15 659433.74 282.9
1SL-43 1007512.65 65882622 28%.1
LSL46 10073118.96 660017.60 278.1
LSL47 1007251.83 660116,46 277.6
L5148 1007192,11 659998.86 2716
1.51.-49 1007263.82 G60087.06 2774
LSL-50 1007205.55 659116.25 275.3
1.81.-§1 1007056.4) 639012.26 2757
LSL-52 100773977 658578.84 2897
181-53 1006961.938 656715.05 276.3
LSL-54 1006890.71 659788.80 2758
LSL-55 1007562.33 659073.95 286.7
LSL-56 1006926.07 659639.96 275.4
LSL-57 10071101 659519.71 2758
LSL-59 1006827.41 65928432 275.7
LSL-60 1607089.60 658984.75 276.2
LSL-61 1606840.03 659724.18 275.0
LS1-62 1006881.73 66019643 275.3
L8164 100737512 659250.56 284.5
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drums were labeled as IDW pending receipt of laboratory results. The drum staging area was roped
off and labeled as an IDW staging area.

SAIC conducted an evaluation of IDW using corresponding data from each boring or well if
available. Where these data were not available, data from the nearest available boring or well were
used for comparison. Laboratory results were extrapolated using the 20 divisor rule for soils to
reflect Toxicity Characteristic Leachate Procedure (TCLP) values and compared to 75 percent of the
TCLP regulatory limit. Laboratory results were also compared to background and Georgia HSRA
Type 1 and Type 3 Risk Reduction Standards for soil. Following the comparisons, Landfill IDW

was grouped into four categories:

¢ Potentially Hazardous: IDW in this category had one or more analytes with detected
concentrations greater than the TCLP value (after dividing by 20). One drum of soil each from
MW-13 and MW-15, two drums of liquid from MW-15 and one drum of liquid purge water
from MW-13, -4, -11, -2, -2B, and -4B fell into this category.

¢ Contaminated Nonhazardous, Off-site Disposal: Liquid that éxcceded Georgia HSRA Type 1
or Type 3 RRS. One drum each from MW-12, -13, and -2B. Four drums from MW-4B s

s Contaminated Nonhazardous, Return to Ground: Soil or liquid with detections of VOAs or
SVOAs not exceeding TCLP or Georgia HSRA Type 1 or Type 3 RRS or metals above 2X
background. Two drums from MW-4B, one drum each from MW-2B and MW-12. Three drums

of liquid from the decontamination pad.

¢ Noncontaminated. Nonhazardous. Return to Ground: Soils with no VOA or SVOA detects and
no metals above 2X background. Three drums from CH-10.
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Recommendations were made to the USACE concerning disposition of the IDW (SAIC, 1999).
Following receipt of USACE concurrence, the disposal was carried out. The schedule of disposition
for Landfill IDW was as follows:

Date | Numberof | Media Source Method of Disposal
Drums
5/24/99 5 Soil | CH-10 Return to Ground
5/26/99 4 Soil | MW-2B, -4B, -12 Return to Ground
5/26/99 3 Liquid | Decon pad Return to Ground
6/18/99 1 Liquid | MW-2B, -4B, -12, -13 Non-haz liquid for pre-treatment
6/18/99 2 Soil MW-13, -15 Hazardous; Subtitle C
6/18/99 3 Liquid | MW-13, «15, -4, -11, -2B, - | Hazardous for Incineration
4B

Table 2-13 is the final drum inventory for the MNOP investigation (AIP and Landfill) following
on-site disposal of non-contaminated and slightly contaminated material. Appendix L contains IDW
disposal records. Field notes concerning IDW handling and disposal can be found in Appendix A.
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Table 2-13. Final Drum Inventory for the Former Macon Naval Ordnance Plant

Soil (Hazardous; Profile # 3004574} Liquid {Nonhazardous; Profile # 3007572)
Contents Quantity Contents Quantity
MW-13 1 MW-4B 4
MW-15 i MW-12 i
MW-13 )
Total 2 MW-2B 1
MW.72, -73, -44, -60, -62, -49 1
MW-30, -29, -28, -33,-32,PZ-2 1}
Soil (Nonhazardous; Profile # 3004575) MW-34R, -35, -31,-37 i
MW-57, -61, -68, PZ-3, PZ-4 1
Contents Quantity MW.29 2
MW-30 1
ISL-126 1 MW-62 1
ISL-117 1 MW-72 2
ISL-116 1 MW-69 2
ISL-115 1 MW.38 1
MW-39 1 MW-70 1
MW-45 2 MW-40 1
MW-36 1 MW-28 1
MW-44 3 MW-60 1
MW-48 2
Total 1 MW-57 2
' MWwW-42 1
MW-32 1
Liquid (Hazardous for Subtitle D landfill disposal; MW-73 2
Profile # MW-49 1
MW-35 1
Contents Quantity MW-31 2
MW-33 2
MW-56 3 MW-35 1
MW-64 2 MW-63 1
MW-65 | MW-68 1
MW-66 1 MW-71 1
MW-5¢, -55, -70, -69, PZ-6 1 MW-58 1
MW-66, -64, -65, -63, -12, PZ-5 1| MW-51 1
MW-44 i
Total 9 ' MW-43 i
MW-67 i
MW-34R 2
Liquid (Hazardous for inceration; Profile # 3004573)
Total 49
Contents Quantity
MW-15 2
MW-67, -71, 40, 47, -45, -39 1
MW-13, 4, -11, -2, -2B, -4B i
MW-45 i
MW-47 1

Total 6
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3.0 HYDROGEOLOGIC INVESTIGATION RESULTS
3.1 Physical Characteristics

During the Landfill investigation, a significant amount of data were collected to characterize the
physical setting of the site. These data fall into the categories of geology (coring data and
geotechnical data), and hydrogeology (slug tests, potentiometric data, laboratory permeability tests).
These physical characteristics are described in the following sections.

3.1.1 Regional Geologic Setting

Rust conducted a preliminary site investigation of the Landfill site in 1996, hereafter referred to as
the 1996 Site Investigation and produced a Site Investigation Report (Rust, 1997). In the report, they
provided a discussion of regional and local geology and hydrogeology, and the results and
conclusions of the investigation. The following regional geology discussion is based on the Rust
report (Rust, 1997).

The MNOP property is located in Bibb County, within the Fall Line Sand Hills of the Coastal Plain
physiographic province in central Georgia. The site lies approximately 10 mi south of the Piedmont
physiographic province, which is underlain by crystalline bedrock of Paleozoic and older age. The
Coastal Plain province is composed of Cretaceous and younger unconsolidated sediments, limestone,
and sandstone rock that overlie the older bedrock of the Piedmont province. These deposits
commonly dip and increase in thickness toward the southeast. The Fall Line Sand Hills region,
which extends in a northeastward-trending belt across Georgia, exhibits a distinctive topography of
light colored sandy hills that rise to nearly 800 ft msl in Taylor County to the southwest.
Topographic relief within the region can reach 300 ft. The sandy mantle of the Fall Line Sand Hills
region is loose, incoherent, and very hilly. Streams are more widely spaced relative to the Piedmont
province, and cut deep, precipitous gullies that actively erode sand from upland areas. Hence, sand
is removed from the gully heads by rain-wash and deposited in the gully bottoms as subaerial deltas
(LeGrand, 1962).

In ascending order, the rock units in the vicinity of the MNOP include: pre-Cretaceous igneous and
metamorphic rocks, Cretaceous sediments, and Quaternary alluvium. The igneous and metamorphic
rocks of Paleozoic and older age comprise granites, biotite-granite gneisses, and minor occurrences
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of altered volcanics and slate (LeGrand, 1962). Figure 3-1 presents a stratigraphic column of the
regional geology.

The Cretaceous-aged Tuscaloosa formation is the principal surficial geologic unit at the MNOP. The
formation consists of light-colored sand, sandy clay, and discontinuous clay lenses. According to
LeGrand (1962), the formation does not indicate regular or cyclic deposition and is poorly developed
and discontinuous, with no individual beds being traced far. In keeping with the regional trend, the
Tuscaloosa thickens to the south with a regional dip of 30 ft per mi. About 9 mi south of the MNOP,
it is overlain by ydunger sediments and attains a thickness of 600 ft. The thickness of the formation
under the MNOP has not been measured, but it is probably less than 600 ft (LeGrand, 1962).

Quaternary alluvial sediments are the surficial deposits in the floodplains of creeks and rivers in the
area. The Quatemary alluvial sediments are interpreted to have been deposited in a meandering
stream depositional environment. These deposits consist of two distinct types: a peat/clay overbank
unit and a sand and gravel point-bar unit. Under a meandering stream scenario, these two units may
be repeated several times within a stratigraphic interval. As point bars migrate laterally,
perpendicular to the direction of stream flow, they deposit a fining-upward sequence of cross-bedded
gravel, sand, and silt. Eventually, these sediments are situated behind the stream levee and are
overlain by swamp and marsh deposits of organic-rich peat and clay. As the stream meanders back
across this sequence, a distinctive basal layer of gravel and sand is deposited over the peat/clay unit,
and the sequence is repeated. The thickness of the Quaternary deposits south of the MNOP have not
been measured, but may extend to 60 ft bls,

3.1.2  Conceptual Geologic Model

The southernmost part of the city of Macon is built on a tongue-shaped peninsula surrounded by the
floodplains of Rocky Creek and the Ocmulgee River on three sides (west, south, and east). The AIP
resides on the southern tip of this tongue. Consequently, the land surface at the study area slopes
in three directions toward these floodplains. The surface elevation ranges from approximately 375
ft msl in the north-central portion of the site, to 275 ft msl alongside Rocky Creek. An abandoned
railroad spur runs from west to east across the southem third of the study area (Figure 3-2). This
spur is built along the toe of an alluvial terrace. South of the spur, a younger terrace is evident which
extends south to the active floodplain of Rocky Creek. For the purpose of discussion, the upper
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Figure 3-1. Stratigraphic Column
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terrace is referred to as the AIP terrace and the lower terrace as the MNOP Landfill terrace for the
remainder of this report.

The MNOP lies within the drainage basin of the Ocmulgee River. The Ocmulgee is located
approximately 2.6 mi east of the site, flowing through eastern Bibb County. The floodplain of the
Ocmulgee 1s generally about 2 mi wide. All streams flowing into the Ocmulgee have a
predominantly southeast course. Almost all small tributaries flow southward to join the larger creeks
at an acute angle (LeGrand, 1962).

Within the vicinity of the site, the dominant drainage feature is Rocky Creek, which is approximately
800 ft south of the southern boundary of the AIP property. This stream exhibits a well developed
floodplain, which borders the former MNOP property and enters Tobesofkee Creek about 1 mi
southeast of the site. Tobesofkee Creek forms a confluence with the Ocmulgee River 5 mi farther
to the southeast (Figure 3-2).

Surface water runoff at the MNOP generally follows the land topography, which slopes gently
southward across the site. A small tributary enters the property at the northeast corner and runs
parallel to Mead Road before it exits the site south of Allied Industrial Boulevard. A few drainage
ways exist in the former bunker area where storm water drain outfalls empty onto the field. A
topographic low occurs in the northwest section of the site, where surface drainage appears to run
off during storm events into a small creek along the west property boundary. This creek eventually
crosses the road connecting the AIP to the Landfill site and becomes a drainage easement. This
drainage easement was sampled during the 1996 and 1998 investigations. The drainage flows under
the former Central of Georgia Railroad spur in the southwest portion of the property, and empties
into Rocky Creek in a wooded area south of the site.

Using data from the coreholes and monitoring well borings, six geologic cross sections were
developed to characterize the subsurface across the AIP and MNOP Landfill. The six cross section
lines, labeled A-A’ through F-F’, are depicted on Figure 3-3. Cross sections A-A’ through C-C’ are
west to east trending sections that cut across the northern, middle, and southern portions of the AIP.
Sections D-D’ through F-F’ are south to north or southwest to northeast trending sections which
begin adjacent to the Rocky Creek floodplain, cross the Landfill, and extend across the west, middle,
and east parts of the AIP. These cross sections are provided in the following pages as Figures 3-3
through 3-9.
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From the detailed geologic logs, and the corresponding geologic cross sections, the following
significant units were identified (in descending order) below the AIP and Landfill:

s A thin horizon of weathered soil which includes both clayey/silty, and sandy facies
e A predominantly sandy unit in which the water table resides (Water Table Aquifer)

» A laterally continuous and significantly thick sequence of interbedded clays, sandy clays, clayey
and silty sands, mudstone, and sands (MNOP Confining Unit)

o A predominantly sand unit which appears to correlate with the regionally significant sand aquifer
known as the Tuscaloosa (Tuscaloosa Aquifer)

The uppermost unit is a dominantly clayey unit that appears in the borings located at the
topographically highest points of the study area. This resistant, interfluvial area, forms the tongue
of the south Macon peninsula. The unit was encountered in coreholes CH-1, -2, -4, and -5. It is
described as a moderate reddish brown, sandy, firm, clay, to clayey to very clayey, dense, stiff sand
at CH-1, with a thickness of 15 ft, from a ground surface elevation of 346.2 ft msl. At CH-2, the unit
is described as a moderate reddish brown, soft, sandy clay, to firm, very clayey sand, to a moderate
reddish orange to very light gray, dense, hard, dry clay, to a pale red to dark yellowish orange, soft,
silty clay, with a thickness of 29 ft, from a ground surface of 373.9 ft msl. At CH-4, the unit is
described as a moderate reddish brown, stiff, sandy clay to a pinkish gray to very light gray, stiff,
silty clay, with a thickness of 26 ft, from a ground surface elevation of 346.5 ft msl. At CH-5, which
has a ground surface elevation of 337.5 ft msl, which is in the range of elevations where the top unit
was encountered in other borings, the unit was not particularly clayey. It is described as a dark
yellowish orange to moderate reddish brown to grayish orange and light gray, fine to medium
grained, clayey sand. The unit was not encountered at other coreholes where the land surface is
below the remnants of the unit.

Above (north) the old railroad spur (AIP terrace and highland), the weathered soil horizon of hard
sandy clay and clayey sand is evident. Below the spur, active sedimentation is evident and the sandy
material of the water table aquifer is exposed. In keeping with Legrand’s model (Figure 3-1), this
surficial clayey unit is likely a combination of the hard, plinthic soil common to the upper Coastal

Plain, and the remnant of a clay zone within the Tuscaloosa Formation.

The sandy unit in which the water table aquifer resides, was encountered in all of the ten coreholes.
Its thickness ranges from 59 ft near the high-point of the site (CH-2), to 17 ft at MW-4B, adjacent
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to the Rocky Creek floodplain. The elevation of the bottom of the unit ranges from 300.2 to 259.4
ft msl. Across the northernmost part of the AIP, the unit is described as a grayish pink to dark
yellowish orange to very pale orange, medium to coarse grained, firm to mostly loose, slightly
clayey to clean sand. Gravelly beds are common throughout the unit. At CH-2, two 5 ft thick clayey
layers were noted within the unit. Across the central (west-east) portion of the AIP site, the unit is
described as dark yellowish orange to very pale orange to pale yellowish orange to very light gray,
fine to medium to coarse (fining upward), clayey to silty to clean, sand. Significant interbeds of clay
were noted at CH-3 (20 ft thick) and at CH-4 (3 ft thick). Across the southern portion of the AIP,
the unit is finer grained overall, but again coarsens with depth. At CH-6, a 20 ft thick interbed of
sandy clay to clay was noted and at CH-7, a 10 ft thick interbed of stiff, clayey sand was noted.
Down on the Landfill terrace, the unit is described as pale yellowish orange to moderate reddish
orange to very light gray (CH-10) to brownish gray and grayish brown to yellowish gray and light
gray (MW-2B/MW-4B), fine to medium to coarse, silty to clean, loose sand. Near the surface, the
unit is richly organic. The unit is gravelly near its base. The portion of the unit that is saturated is
referred to throughout the remainder of this report as the Water Table Aquifer.

At all corehole locations, a distinctly clayey unit was encountered at the base of the Water Table
Agquifer. This unit was mapped across the study area as a laterally continuous, thick, sequence of
clay, very clayey sand, and siltstone, with some interbeds of mostly sandy material. The top of the
unit ranges from 300.2 ft (CH-1) to 259.4 (MW-2B) ft msl indicating that it slopes from the high
point of the northern AIP toward the Rocky Creek floodplain. Figure 3-10 is a structure contour map
of the top of the confining unit. The thickness of the unit ranges from 39 ft at CH-7 to over 77 ft at
CH-1 where it was not cored through. The dominant color in the sequence is very light gray with
common occurrences of pale red and grayish pink. Laminae of dark yellowish orange and moderate
reddish orange are also common. Lithologies within the sequence range from dense, stiff to hard,
dry clay, to hard, indurated, siltstone, to firm to hard, clayey to very clayey sand. Interbeds of
mostly sandy material were encountered in CH-1 (13.5 ft and 21 ft), CH-2 (3.5 ft), CH-3 (4 ff), CH-4
(8 ft), CH-5 (10 ft and 10 ft), CH-6 (11 ft), CH-7 (6.5 ft), CH-10 (5 ft), and MW-4B (8 ft). These
sand interbeds are mappable across the AIP in cross sections B-B* and C-C’. Cross section E-E’
which trends from south to north beginning in the Landfill, also depicts a somewhat continuous
sandy layer within the confining unit sequence. For the remainder of this report, the thick clayey
sequence, just described, is referred to as the MNOP Confining Unit.
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For the remainder of this report, the sand encountered below the base of the MNOP Confining Unit
is referred to as the Tuscaloosa Aquifer. At several locations, the MNOP Confining Unit was fully
penetrated, and coring is believed to have encountered the top of the Tuscaloosa Aquifer. At CH-2,
at a depth of 145 ft bls (228.9 ft msl), a moderate orange pink to very light gray to pale yellowish
orange, medium grained, slightly clayey to clayey to silty, soft to loose, sand was encountered. Ten
ft of this sand was cored before terminating the boring. At CH-4, at a depth of 124 ft bls (222.5 ft
msl), a pink, medium to coarse grained, silty sand, interbedded with a thin (1.5 ft) clay bed, was
encountered. At CH-7, at a depth of 79 ft bls (231.5 ft msl), a very light gray, fine to medium
grained, silty to clayey, soft, sand was encountered. At MW-4B, at a depth of 90 ft bls (189.5 ft
msl), a grayish pink to white, fine to medium grained, loose, silty to clayey sand was encountered.

At CH-1, a sand unit was encountered at a depth of 102 ft bls (244.2 ft msl). This corehole bottomed
out in 2 ft of a very fine grained, firm, clayey sand. This firm bed may indicate that the sand
encountered at 102 ft bls is a sandy lens within the MNOP Confining Unit. It might otherwise be a
clayey lens within the Tuscaloosa Aquifer, indicating that the top of the aquifer at that location is
at 244.2 ft msl.

Well construction information is provided for 12 local production wells in Table 3-1. These wells
are all reported to be screened in the sand beds of the Tuscaloosa aquifer. The tops of the uppermost
screens in 10 of the 12 wells range from 220 ft msl to 160 ft msl. Two of the wells located on
Riverwood property (east of the Landfill) have well screens that start at 250 ft msl. It is clear that
the elevations corresponding to the perceived top of the Tuscaloosa Aquifer in the investigation
coreholes described in the preceding paragraph, fall within the range of the reported production well

uppermost screen intervals.

Although the regional geology discussion, and the Rust report, characterize all of the subsurface
below the study area as Tuscaloosa Formation, it is important to recognize that a significantly thick
and laterally continuous zone of low permeability material separates the shallow water table aquifer
from the deeper production zones. This characterization will be expanded upon in the following
discussion of site hydrogeology and in the nature and extent of contamination discussion for

groundwater.
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Table 3-1

Summary of Well Constuction Details Obtained From USGS Records
Wells Located Near MNOP and AIP Sitex

USGS ID Well ID Company Date | GS Elev.'| Totai] Screenl | Screen2 | Screen3 | Screend | Screens | Yield| Spec Use Status
Comp. Depth Capacity

16W024 [Ammstrong #5  JArmstrong Cork | 11/23/64 320 243 1 10010105 | 13310 153 | 16810173 | 22810 243 N/A 465 4.1 Industcial Supply Active
16W025 [Armstrong #4A JArmastrong Cork | 11124169 290 240 | 12010 155 { 225 10 240 NIA N/A N/A 524 72 Industrial Supply Active
16W026 |Annstrong #7  [Armsirong Cork | 3/18/68 270 210 | 80tc 120 ] 12810 1331 19510210 N/A N/A 308 6.3 Industeial Supply Active
16W020 |Armstrong #3A [Arnusteong Cork | 5/20/64 320 256 | 12810 148§ 15510 160 | 1B6 10 191 | 23010235 } 25110256 | 360 28 Industrial Supply Active
16W023 JArmstrong #6  {Armstrong Cork | 10/5/66 303 260 | 14010 160 | 24010 260 N/A N/A N/A 510 7.1 Industrial Supply Aclive
16W019 |Armstrong #1A [Armstrong Cork | 4/15/64 340 238 | 120t 145 | 223 10238 N/A N/A NIA 448 49 Industriat Supply Active
16W005 |Armstrong #4  |Armstrong Cork | 1/19/60 290 285 | 13010 140 | 16510 180 | 235 10 245 | 260 to 265 N/A 632 N/G | Industeial Supply |  Abandoned
16W009 [ 16W009 Keebler 10/9/89 NIG 300 | 15010165 ] 17510 E95 | 25010 265 | 28010 290 N/A 270 11.25 | Industrial Supply Active
16W008 |Keebler #1 [Keebler 9/1/83 370 N/G N/G N/G N/G N/G N/G N/G NG Industrial Supply | Abandoned (7)
16WO18 [Krafl #1 Riverwood /27146 0 244 601070 | 16010 170 | 21210 217 N/A N/A 411 8.93 Industrial Supply Active
16W007 |Kraft #2 Riverwood 9/30/68 354 183 | 10010 120 | 13510 160 ] 178 to 182 NIA N/A 285 8.63 Industrial Supply Aclive
16W027 |Krafl #3 1Rivenmod 9/10/79 315 250 | 15010190 | 20010 210 | 270 to 280 N/A N/A 250 2.84 Industrial Supply Aclive

I: Groundsurface elevations are approximate

N/G: Not Given

N/A: Not Applicable

All screen depths given below landsurface.

Specific Capacity in gallons per minute per fool drawdown
Yield in gallons per minute
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3.1.3 Hydrogeology

Based upon a literature review and an evaluation of geologic logs from both on-site borings and from
deep water-supply wells located off-site, the following hydrogeologic units were defined by Rust
(Rust, 1997).

¢ Shallow water table aquifer: The shallow aquifer extends from the water table (5.6 to 47.4 ft bls)
to the top of the underlying confining clay unit (the white and pink clay unit). The white and
pink clay unit is found generally 50 to 70 ft bls, but locally may be as much as 140 ft bls. The
shallow aquifer is comprised primarily of clean sands and silty sands, but contains frequent

discontinuous clay intervals and some clayey sand.

e Confining clay and interbedded sand and clay units: This unit is comprised of a distinctive red
and pink 12 ft thick clay unit overlying an approximately 60 ft thick sequence of interbedded
sand and clay. These strata are encountered between 60 and 140 ft bis (elevations 250 to 180 ft
msl). The clay and interbedded sand and clay units may form a confining unit or semi-confining
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