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EXECUTIVE SUMMARY 

The Allied Industrial Park (AlP) is located in an industrial setting of south Macon, Bibb County, 
Georgia. The park is bemg ,d~veloped by the Macon-Bibb Cm.mty Industrial Authority (MBCIA) 
who also lease buildings as office and warehouse space to various industrial and commercial 
tenants. Land use in the area Is primarily industrial. Most of the buildings and infrastructure were 
originally part of the Macon Naval Ordinance Plant (MNOP). The MNOP was constructed and 
operated by Reynolds Corporation prior to World War II. The Navy assumed operations in 1941 and 
continued operations until 1965 for the production of ordnance. The Georgia Hazardous Site 
Inventory (HSI) currently lists the AlP site (HSI nwnber 1 0308) as a Class II site under the Georgia 
Hazardous Site Response Act (HSRA). 

Rust Environment and Infrastructure (Rust) was contracted by the Savannah District of the U.S. 
Army Corps of Engineers (USACE) to complete parallel site investigations at the AlP and the former 
MNOP landfill property (south of the AlP). The MNOP landfill study is described under a separate 
cover. The purpose of the AlP investigation was to collect sufficient infonnation concerning site 
contamination to prepare a Compliance Status Report (CSR) as required under Section 391-3-19-.06 
of the HSRA regulations. 

Historical information indicated that potential sources of contamination may include storm water 
drain outfalls, a former sewage treatment plant, metal plating facilities, electric transformer 
buildings, areas of explosives handling and storage, and the plant's above ground storage tanks 
(ASTs) and underground storage tanks (USTs). To evaluate these physical structures and general 
site conditions, the scope of work included collecting soil and groundwater samples using Direct 
Push Technology (DPT), and collecting surface water and sediment samples from on-site drainage 
features. 

The analytical results did not reveal any evidence of (1) polychlorinated biphenyl (PCB) 
contamination from electric transformers, (2) petroleum hydrocarbons related to the ASTs!USTs or 
oil recovery area, and (3) explosive residues related to the explosives handling areas. The former 
MNOP sewage treatment plant, the storm drain outfalls, the metal plating facility (Building 5 area) 
and unknown off·site sources are the primary potential source area(s) of contaminants detected in 
soil and groundwater. 

The results of the groundwater sampling indicate the presence of trichloroethene (TCE) and, to a 
lesser extent, trace amounts of other chlorinated organic compounds in the shallow water-table 
aquifer. TCE is a common industrial solvent used in stripping, cleaning, and maintenance 
operations. TCE is detected at its highest levels near the former :MNOP sewage treatment plant near 
the western property boundary and at lower concentrations throughout the AlP site boundaries. The 
concentrations at the western boundary indicate a potential for the presence of dense nonaqueous 
phases liquids (DNAPL). Based upon the collected data several low-level sources may exist within 
the industrial park area. The source for the high TCE levels along the western site boundary may 
be related to the former MNOP sewage treatment plant, however, an off-site source (to the west) is 
also possible. The extent of TCE contamination has not been determined. TCE is expected to be 
transported at a slower rate than ground-water flow. The ultimate fate of TCE will be either 
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discharge to wetlands or surface waters of Rocky Creek south of the AlP. Transformation ofTCE 
through slow dechlorination is also possible but may not be a dominant removal process. 

The results of soil sampling indicate that TCE and trace amounts of other chlorinated organic 
compounds are present in the soils of the AlP site. However, soils contamination generally is limited 
to a few isolated locations and does not appear to be extensive. 

Potential receptors include on-site workers, visitors, grounds keepers, and trespassers. Ecological 
receptors are expected to be minimal as most of the subject surrounding property has been previously 
developed. The most feasible routes by which exposure to contaminants could occur include 
ingestion of contaminated soil and inhalation of particulates. For the majority of possible receptors 
the risk associated with ingestion of site groundwater is minimal because the p~k receives water 
from a municipal supply. However, because there are a number of industrial supply wells currently 
being used both on and at off-site, exposure and ingestion is possible. One on-site supply well is 
currently used for both industrial and potable supply. State records also indicate one public water 
system (permanent groundwater) is located within 0.5 miles from the site. 

It is concluded that contaminant levels in the shallow groundwater currently exceeds the state of 
Georgia's risk reduction standards (RRS) as promulgated jn the Hazardous Sites Response Act 
(HSRA). While a large number of constituents were detected in the groundwater samples, only 
chromium, lead, cis-1 ,2-dichloroethene and TCE were detected at concentrations greater than the 
Type 2 (residential) and Type 4 (nonresidential) RRS at multiple points. Soil RRS were exceeded 
only at one sample location for the presence ofTCE and tetrachloroethene. Dimethylphenethy lamine 
and vinyl chloride were detected above Type IV standards one time each. 

Based on the results of investigation and current site conditions it is recommended that further 
definition of the vertical and horizontal extent of soil and groundwater contamination be completed 
to meet the requirements of a HSRA Compliance Status Report. Further definition of the sources 
identified in this report will also be necessary. 
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1.0 INTRODUCTION 

'This report documents the site investigation conducted by Rust Environment & Infrastructure (Rust) 

at the Allied Industrial Park (AlP) site. The Georgia Hazardous Site Inventory (HSl) currently lists 

the AlP site (HSI number 1 0308) as a Class II site under the Georgia Hazardous Site Response Act 

(HSRA). Historically, the site was part of the Macon Naval Ordnance Plant (MNOP) which was 

owned by the United States Navy until 1965. 

This report was prepared by Rust for the Savannah District ofthe U.S. Army Corps of Engineers 

(USACE). The original intent of the investigation was to collect sufficient information concerning 

site contamination to prepare a Compliance Status Report (CSR) as required under Section 391-3-

19-.06 of the HSRA regulations. Little was known concerning the types, sources, and extent of 

contamination prior to this site investigation. Due to the lack of knowledge concerning specifics 

ofthe site contamination and the wide spread nature ofhistorical site operations, the scope of work 

was designed to provide a broad investigation of site conditions. While this investigation has 

provided a good estimate of the general nature and extent of the contamination, not all of the 

requirements of a CSR were met (specifically the delineation of the horizontal and vertical extent 

of contamination). 

Therefore, this report is structured to provide information applicable to the creation of a CSR 

following further study, as well as provide recommendations for further actions to be taken. The 

following sections are presented in this report: 

• Section 1.0: Introduction 

• Section 2.0: Physical Setting 

• Section 3.0: Possible Contaminant Sources 
• Section 4.0: Soil Contamination 

• Section 5.0: Groundwater Contamination 

• Section 6.0: Additional Environmental Sampling Conducted 

• Section 7.0: Environmental Receptors 

• Section 8.0: Property Ownership 

• Section 9.0: Summary of Previous Actions 

• Section 10.0: Compliance With Risk Reduction Standards 

• Section 11.0: Conclusions and Recommendations 

Geologic and hydrogeologic data used to evaluate the status of the site were obtained by Rust during 

activities conducted in October 1994. Chemical data and additional hydrogeologic data were 

obtained by Rust as part of this investigation from January through May 1996. 
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The AlP site is located in Bibb County on the south side of Macon, Georgia at 600 Guy Paine Road 

(Figure 1-1). The park is operated by the Macon-Bibb County Industrial Authority (MBCIA). The 

MBCIA leases buildings as office and warehouse space to various industrial and commercial tenants. 

The leasees vary widely in their business lines, but most are light industrial, bulk storage, foodstuffs 

distributors, or small manufacturing facilities. 

Some of the industrial park property, primarily the southern half, has been sold for industrial 

development. At present, there are twelve other property owners within the industrial park, who 

have purchased tracts from the MBCIA. The ownership of properties at the site is discussed in detail 

in Section 8.0. The northeast corner of the site has been obtained by the city of Macon for 

recreational purposes (ballfields and a pool). 

Land use in the area around the site is primarily industrial. The site is located north of Rocky Creek 

and east of U.S. Highway 129 Business. Historically, this property was part ofthe MNOP and 

included a landfill once used by both the MNOP and later property owners. The Rocky Creek Waste 
Water Treatment Plant, operated by the Macon Water Authority, is located along the southeastern 

border of the AlP property. The western side of the property is bordered by a railroad track which 
separates the site from the Armstrong Cork Company's (Armstrong World Industries) plant site. The 

pmperty to the north of the site is primarily developed as commercial and industrial businesses. The 

Riverwood International industrial plant borders the site to the east. The Armstrong plant site also 

is a Class II HSRA site (HSI site number 10131 ), the Riverwood International site is a Class IV 

HSRA site (HSI site number 1 0027), and the former landfill property owned by the Macon Water 

Authority is a Class II HSRA site (HSI site number 10 167). 

1.2 BACKGROUND 

Most of the buildings and infrastructure of the AlP site were originally part of the MNOP. The 
MNOP was constructed and operated by 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. 

Construction at the MNOP facility included numerous buildings, several miles of paved roads, 
fueling facilities, solvent storage buildings, explosives storage magazines, and a sewage treatment 

plant. 

After being declared surplus by the Navy, the property was sold in December 1965 to the Maxson 

Electronics Company of New York. Maxson continued to produce ordnance under contract with the 

Navy. Maxson subsequently sold the property to Allied Chemical Corporation in 1973 which 
manufactured automobile seat belts at the site. Allied made beneficial use of all or nearly all of the 
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~ buildings, underground and above ground storage tanks (USTs and ASTs), and utilities. Allied sold 

the property in 1980 to the Macon-Bibb County Industrial Authority. 

Three environmental sampling events and one research study have been conducted at the AlP site 

prior to the investigation conducted for this report. Beaver Engineering, Environmental Science and 

Engineering, Inc. (ESE) and Westinghouse Environmental and Geotechnical Services, Inc. (WEGS) 

completed the sampling events. Sampling in each of these events was limited to relatively small, 

specific areas of the AlP site. The general locations of each of these sampling events are shown in 

Figure 1-2. Rust conducted a research study of the MNOP to aid in the planning of the investigation 
used to develop this report. The Rust study was issued in October of 1994 and was entitled "Final 

Project Action Plan, Former Macon Naval Ordnance Plant". No analytical chemistry data was 
collected as part of the 1994 study. 

In 1989, an environmental assessment was conducted by Beaver Engineering in the vicinity of the 

PB&S Chemical facility. The property was divided into four quadrants for sampling purposes. Eight 

soil samples were collected from each of four quadrants and were combined into one composite 

sample per quadrant. Various metals were detected in the composite samples, along with methylene 

chloride, bis-(2-ethylhexyl)-phthalate and chloroform. Analytical results are presented in Table 1-1 . 

In 1990, ESE advanced two shallow boreholes in a flat drainage area immediately west of Building 

117. This area was used as an oil recovery area during MNOP operations. One composite soil 
sample and a duplicate were made from the soils collected. The soil sample contained detectable 

concentrations of arsenic, barium, cadmium, chromium, lead, pentaerythritoltetranitrate (PElN), and 

petroleum hydrocarbons. The ESE report described areas of stained soils and stressed vegetation 

near the sampling locations, but these areas are no longer apparent in this vicinity of the site. The 
analytical results from this investigation are presented in Table 1-1. 

WEGS performed a preliminary environmental investigation in 1991. During this investigation, four 
groundwater samples were collected using a HydroPunch ™ sampling tool near the storm water drain 
outfalls located to the southeaSt of Building 108. WEGS reported that barium, chromium, lead, iron, 
manganese, aluminum, and trichloroethene (TCE) were detected in the samples. The analytical 
results from this investigation are presented in Table 1-1. 

The 1994 Rust report concluded that the operations, methods, and materials, used by the MNOP 
could have resulted in several sources of groundwater and soil contamination at the AlP site. These 
sources include the storm water drain outfalls, the former sewage treatment plant, the metal plating 
facilities, electric transformer buildings, areas of explosives handling and storage, and the plant's 
ASTs and USTs. There are also physical indications that environmental contamination may flow 
onto the AlP site from the drainage ditches at the northeast and northwest comers of the property. 
These potential sources were investigated as part of the field work done for this report, and are 
discussed in the following sections. 
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2.0 PHYSICAL SETTING 

2.1 SUBSURFACE GEOLOGY 

The geology of the AlP site generally consists of interbedded clayey silts and silty clays, clean sands 

(sands with less than 5% fines), and a few beds of gravel and gravelly sand. Sediments below the 

water table are dominated by sands and silty sands. Thin layers of sandy gravel appear in 

discontinuous lenses throughout much of the site area. The presence of these gravels, along with a 

repeated sequence of general fining of materials upward, suggests a point-bar, depositional 

environment laid down through a series of meandering streams. Zones of sandy clays and clay lenses 

also exist across the site, concentrated mostly above the shallow water-table aquifer. These lenses 
appear to be discontinuous. 

A series of geologic cross-sections were generated using data gathered during this and previous 

investigations. Figure 2-1 is a cross-section location map while the cross-sections are represented 

in Figures 2-2 through 2-7. The boring logs and piezometer construction summaries for the 

historical data used in this report and those generated as part of the current investigation are found 

in Appendix A. These cross-sections define five distinctive (shallow) lithologic units: 

• upper silt and clay 
• upper gravel unit 

• micaceous sand silt and clay unit 
• discontinuous clay 

• sands and silty sands 

The uppermost unit, which outcrops across the site, is composed of silt and clay, and is described 
as predominantly red, dark red, and brown. This unit varies from 5 to 15 feet in thickness and is 

present entirely above the water-table. The uppermost silt and clay unit is underlain by a gravel zone 
(termed here as the "upper gravel unit'') which lithologically consists of sand and gravel 

(predominantly at the base) and is discontinuous. The "upper gravel" occurs at an elevation of330 
feet to 340 feet mean sea level (msl) and is generally between 5 and 10 feet thick. The .. upper 

gravel" unit occurs above the water-table. 

Micaceous sands, silts, and clays are encountered between the "upper gravel unit" and underlying 

clay and sand units. This unit is distinctive because of the presence and abundance of mica 
throughout the sedimentary materials. The "micaceous unit" appears to be continuous across the 

site, is approximately 20 to 25 feet thick and occurs above the water-table. The "micaceous unit" 

is underlain by silts and clay, which in places has developed localized perched water. However, this 

unit is too discontinuous for development of significant pond.ing above this layer, and no piezometers 

are screened above this unit. 
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Below an elevation of approximately 310 feet msl, the sedimentary units are predominantly 
composed of clean sand and silty sand with interbeds of clay 2 to 5 feet thick. This unit forms an 

aquifer beneath the site, and it's thickness has not been fully penetrated at AlP during this 
investigation. This unit also has less frequent beds of gravel throughout the section. 

Sediments throughout the site vary in color between shades of white, brown, red, and orange. White 

to tan clayey sands, clayey silts, and clays composed of varying amounts of kaolinite occur 
throughout the section. The major constituents of the sandy sediments are quartz with lesser 

amounts of feldspars and muscovite. Where gravel is present, it consists of quartz, quartzite, 
feldspar, and, in places, chert. 

The deeper stratigraphic and lithologic units are known only from the drillers' logs available for 
many of the deep water-supply wells which surround the site, and from review of available literature. 

The underlying sands below the site are part of the Cretaceous aged Tuscaloosa formation and 
consist oflight-colored sand, sandy clay, and discontinuous clay (LeGrand, 1962). Sand beds within 

the Tuscaloosa formation are exceptionally productive and form an ample source of fresh, high 
quality water used for industrial and potable purposes. The Tuscaloosa is approximately 275 to 280 
feet thick beneath the site and directly overlies what is described in drillers' logs as "granite", 
"marl", or "limestone". In several of the drilled wells, 10 to 20 feet of marl or limestone is described 

W to overlie granite, but is not always present. 

In each ofthe drilled well logs reviewed from Armstrong Cork (seven deep wells located west and 
south of AlP); Riverwood International Corporation, formerly Kraft Georgia (3 deep wells located 
east of AlP); and Keebler Company (one deep well to the north of AlP), a consistent stratigraphic 

sequence can be observed. Below the surficial materials (which are described above and presented 
in geologic profiles), a white and pink clay unit is encountered between 50 and 70 feet below land 
surface (bls). Tills clay, which appears to be discontinuous across the area, is roughly 12 feet thick 

and where present occurs at an elevation of approximately 248 feet msl. If this clay unit is 
interpreted to be the base of the shallow water-table aquifer, it would make the shallow aquifer 
approximately 50 feet thick, given that the water-table is at approximately 300 feet msl at the site. 

Between the distinctive clay unit and the first significant water-bearing sand aquifer is a sequence 
of interbedded sand and clay (predominantly sand with clay .and clay interbeds) that measures 
roughly 60 feet thick. Below the interbedded sands and clay, between approximately 130 and 160 
feet bls, is a medium to coarse-grained, water-producing sand. Almost all water-supply wells in the 
area are screened across this 25-foot thick sand layer. Two or more water-bearing sands or 

sequences of sands and clays are encountered between 170 feet bls and the base of the Tuscaloosa 

formation. Distinctive clay units are encountered between about 160 and 180 feet bls (130 to ISO 
feet msl), and between 200 and 220 feet bls (110 to 90 feet msl). 
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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 are defined: 

• shallow water-table aquifer: The shallow aquifer extends from the water-table to 

approximately 50 to 70 feet bls. The shallow aquifer is comprised primarily of clean 
sands and silty sands, but contains frequent discontinuous clay intervals and some 

clayey sand. 

• confining clay and interbedded sand and clgy units: This unit is comprised of a 

distinctive red-white 12-foot thick clay unit overlying an approximately 60-foot thick 

sequence of interbedded sand and clay. These strata are encountered between 60 and 

140 feet bls (elevations 250 to 180 msl). The clay and interbedded sand and clay 
units may form a confining unit or semi-confining unit to the deeper water producing 

aquifer zones. 

• Tuscaloosa sand aquiter(s): The Tuscaloosa sand aquifer(s) consist of three or more 

primary water-bearing sands or sequences of interbedded sand and clay separated by 

clay. This includes a shallow interval, from approximately 130 to 160 feet bls 

(elevations of 177 to 152 feet msl), and deeper aquifers between approximately 180 

feet bls and the base of the Tuscaloosa at approximately 280 feet bls. 

The following discussion on groundwater flow only deals with the shallow aquifer under study. 

Table 2-1 provides a summary of construction details for the piezometers used to evaluate the 
hydraulic properties ofthe shallow aquifer. 

The groundwater flow direction in the shallow aquifer, within the AlP, is generally in a south­

southeast direction based on piezometer water levels taken on April 25, 1996. The potentiometric 
surface map (Figure 2-8) shows a predominant flow direction to the southeast. Depth to groundwater 

in the AlP area varied from 5.6 ft. bls at piezometer PZ-1 (northwest part of site) to 47.4 ft. bls 

piezometer PZ-3. Static wat~r levels, correlated to elevations msl ranged from approximately 317.0 

feet msl at piezometer PZ-1 to approximately 289 feet msl at piezometer PZ-6, resulting in a general 
difference of28 feet (Table 2-2). 

As part of the Project Action Plan study (Rust, 1994), the hydraulic conductivity for the shallow 

aquifer was estimated by conducting rising head hydraulic slug tests on the piezometers. Hydraulic 

conductivity is a measure of a fluid's ability to move through a porous media under a unit gradient 

and is an important variable in evaluating groundwater flow velocities. Data from the study indicate 
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U the average hydraulic conductivity for the six piezometers tested to be 2.1 x I o-3 feet per minute 

(ft/min) (Table 2-3). 

The horizontal average linear groundwater flow velocities were calculated using the Darcy equation 

(Fetter, 1988). The results indicate groundwater flow in the shallow aquifer is approximately 44 feet 

per year using the average hydraulic conductivity value reported. Groundwater flow was also 

calculated using the highest hydraulic conductivity value of 6.3 X 1 o-J ftlmin from piezometer PZ-5. 

In this case, PZ-5 was screened in sand and gravel, which likely attributed to a higher hydraulic 

conductivity measured at this well. The calculated linear flow velocity for piezometer PZ-5 was 132 

feet per year (Rust, 1994 ). 

2.3 WATER USE 

All municipalities within the vicinity of the study area use water from wells except for the city of 

Macon, which treats water from the Ocmulgee River (Rust, 1994 ). The Macon-Bibb county water 

system indicates that all water is collected at one intake on the Ocmulgee River near the intersection 

of interstates 1-75 and I -16 (personal communication). Industrial groundwater use is more frequent 

south of Macon. Local irrigation using well-water is practiced, but the overall use is small 

(Rust, 1994). 

'Three water-supply wells currently exist on the AlP property (Figure 2-9). Table 2-4 summarizes 

the well construction details for wells existing near the AlP site according to U.S. Geological Survey 

(USGS) Log Library. A 287-foot water well was installed during Department of Defense ownership 

and provided non-potable water to plating operations in Buildings 5-A and 5-B. According to site 

personnel, the pumping apparatus is still in place, but is nonfunctional. It is unclear when the well 

was last used. Another non-potable water-supply well is located on the southern portion of the 
property, between the southern perimeter road and the Central of Georgia railroad spur. This 243-

foot well is owned by Armstrong Cork and is currently active (#16W023). A third water-supply well 

was drilled on the AlP at the same time as the initial 1994 Rust investigation. The well is owned by 

Georgia Hydrate Corporation which recently acquired property from the Macon-Bibb County 

Industrial Authority. The well is located in the southeastern comer of the AlP property, near the 

railroad spur used during past site operations. The well was drill~d to 290 feet by Green's Water 

Well Company of Gray, Georgia. It is understood from discussions with Georgia Hydrate 

Corporation personnel that the well is now active and it is used for both process and potable water­

supply (Ashley Vickers, personal communication). 

Six water-supply wells remain open on the Armstrong Cork Property, located west of the AlP. Also, 

as described above, one Annstrong Cork Well is located on the AlP property. According to 

Armstrong Cork personnel, the plant operates four primary wells which are designated as Well 

Nwnbers 1, 4, 5, and 6 (Figure 2-9). Well No.2 has not been used for years but remains open, well 
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No. 3 has not been used for approximately 3 years, and well No. 7 Is used occasionally (Bill Hahan, 

personal communication). Please note that Figure 2-9 does not show the location of Armstrong's 
#2 well and three other wells (16W002, 16W013, 16W004) that are indicated by USGS maps have 

· no corresponding infonnation in Table 2-4. Armstrong Cork indicates that average groundwater use 

is a combined 1.1 million gallons per day (mgd) with a maximum of 1.3 mgd from active water­

supply wells. All groundwater supplies are used as make-up water for the manufacturing process. 

Potable water for the plant is obtained from the Macon-Bibb County water system. According to 

USGS well records, Armstrong Cork's supply wells are screened across multiple intervals from 

approximately 100 feet bls to approximately 250 feet bls. 

The Keebler Company, located north of the AlP, operates one well . According to site personnel, this 
well is used for lawn irrigation and process water (Geraldine Jones, personal communication). 

Keebler did not have access to any records on groundwater withdrawals from the supply well. USGS 
well records indicate this well is screened across multiple intervals from 150 feet bls to 290 feet bls. 

Riverwood International Corporation (formerly Georgia Kraft) operates 2 to 3 wells east of the AlP 

property. Riverwood personnel indicated that these wells are currently used for process waters and 

that all potable water is obtained from the Macon-Bibb Water Authority. Riverwood has indicated 

that approximately the same amount of water is withdrawn from these wells as that during ownership 

by Georgia Kraft (Marion Bard, personal communication). USGS records show that, during 

previous ownership by Georgia Kraft, two wells were operated and produced a combined flow of 

0.537 mgd during the period of August 1976 and January 1978. The R.iverwood International wells 

are screened similar to other industrial wells in the area. 

Public water supply wells are indicated to be within 0.5 to 1.0 miles from the site (HSI, 1995), 
however, the location of these wells was not specified. The Department ofNaturaJ Resources (DNR) 
Drinking Water Program databases indicate at least one public water system is within 0.5 mile of the 

site. The presence and geographic location of these public water systems has not yet been field 
verified, as reconunended by DNR when using the Drinking Water Program databases. 

2.4 SURFACE WATER 

The AlP lies within the drainage basin of the Ocmulgee River. The Ocmulgee is located 
approximately 2.6 miles east of the site, flowing through eastern Bibb County. The floodplain of 

the Ocmulgee is generally about 2 miles 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 feet south of the southern boundary of the AlP property. This stream exhibits a well developed 
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floodplain which boarders the former MNOP property and enters Tobesofkee Creek about 1 mile 

southeast of the site. Tobesofkee Creek in tum forms a confluence with the Ocmulgee River 5 miles 

farther to the southeast. 

Surface water run-off at the AlP generally follows the land topography which slopes gently 

southward across the site. A small tributary enters the property at the northeast comer and runs 

parallel to Mead Road before it exits the site south of Allied Industrial Blvd. 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 running along the west property boundary. This creek eventually crosses 

over onto the property south of the former Central of Georgia railroad spur in the southwest portion 

of the property and empties into meandering streams in a wooded area south of the site. 
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3.0 DESCRIPTIONS OF POTENTIAL SOURCE AREAS 

Several areas were identified as potential sources and/or conduits for contamination and were 
investigated during the field work conducted for this report. These include the storm water drain 
outfalls, the abandoned sewage treatment plant, metal plating facility, electrical transformers, the 
explosives manufacturing area, the oil recovery area, and the above ground and underground storage 

tanks. 

The location, chronology, function and operation of each of these potential sources is discussed in 

the following sections. The evaluation of potential sources was used in selecting the appropriate 
analytical parameters to be evaluated as part of this investigation. 

3.1 PLANT OPERATIONS AREA 

For the purposes of this investigation, the stonn water drain outfalls, the abandoned sewage 
treatment plant, the metal plating facility, the above ground and underground storage tank areas, and 

the oil recovery area were combined into one area of investigation referred to as the Plant Operations 
Area. Each of these areas is identified on Figure 3-1 and discussed below. 

3.1.1 Storm Water Drain Outfalls 

Stonn water drain outfalls are located throughout the AlP site; their general locations are shown on 
Figure 3-I . Although an exact chronology of the installation and use of these drains is not known, 
it is likely that they have been in use since the early 1940s when the AIP site was originally 
developed. According to site plan, reviews and interviews conducted by Rust, some of the floor 
drains and sinks of the industrial buildings on the site discharged to these drains until the early 
1970's. As a result, environmental contamination may be the result of discharges of solvents, metals, 

plating compounds, and waste oils, commonly used in the industrial processes associated with plant 
operations, to the floor drains and storm water outfalls. 

Based on interviews, these drains were routed to the sanitary sewer in the early 1970's. 

3.1.2 MNOP Sewage Treatment Plant 

The abandoned MNOP sewage treatment plant is located near the west boundary of the AlP site 
(Figure 3-1 ). The treatment plant was constructed as part of the MNOP in the early 1940s. It was 

operated until the early 1970's. The treatment plant was designed to handle only sewage generated 

by the ordnance plant, however, it is possible that chemicals used in the ordnance plant were 
disposed of in drains that went to the sewage plant. 
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For this reason it is possible that environmental degradation associated with this area is due to 
discharges of solvents, explosives ordnance, plating compounds, and metals. 

3.1.3 MNOP Metal Plating Facility 

Historical research indicates that Building 5 (Figure 3-1) was the primary metal plating facility 
throughout the sites' history. No current facilities are known to be involved in metal plating 
activities at the AlP. 

As with other areas of the MNOP, the metal plating facility began operation in the early 1940s. 

Rust's research indicates that the plating operations in Building 5 probably continued through 
Maxson's and Allied Chemical's use of the site up until 1980. The metal plating facility used 

cyanide, solvents, acid baths, caustic baths, and hydraulic oil. In the oil recovery area, metal 
shavings were centrifuged to remove excess oils. These oils were reportedly allowed to drain to the 
ground. Records indicate that, during Allied Chemical's use of the facility, the plating operation 
generated a chrome sludge. During Rust's 1994 facility evaluation, it was not determined how this 
sludge was managed or disposed. 

3.1.4 ASTs, USTs, and Oil Recovery Area 

Based on the history of site operations, petroleum hydrocarbon and chlorinated solvent 

contamination may be associated with underground and above ground storage tanks and at the oil 

recovery area. Figure 3-1 shows the approximate locations of the underground and above ground 
tanks and the oil recovery area. 

Based upon an understanding of the historical operations at these areas of the industrial park, Rust 
proposed a subsurface investigation to assess degradation of environmental media at these locations. 

3.2 ELECTRIC TRANSFORMERS 

Electric transformers, which were located throughout the site, may have been potential sources of 
PCBs. During MNOP operations, large electrical transfonners were reportedly located in Buildings 

4 and 104 (Figure 3-2), and later in front of most other main buildings. There are no further details 
readily available of where transfonners may have been located near the other buildings. However, 
Buildings 4 and 104 were included in the investigation for PCBs based on historical information. 

3.3 EXPLOSIVES HANDLING AND STORAGE AREAS 

Explosive compounds were either handled or stored at many areas around the industrial park, 
including numerous small dryer buildings, ordnance magazines, and blending and weighing houses. 
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Seven buildings and two handling areas have been identified as primary explosives production sites 

(Figure 3-3). The seven buildings are: 105, 106, 106A, 107, 108, 198, and 109. The two handling 

areas are the receipt and handling area at the southeast railroad spur, and the area of the four mixing 

and blending houses (Buildings 38, 38A, 39, and 40) in the southwest area of the ordnance plant. 

These sites are the most likely sources of any explosives contaminants due to the increased handling 

required by production operations. 

The explosives manufacturing and handling areas are potential sources of explosive residues. For 

this reason, the environmental samples collected from sample locations associated with these areas 
of the site were analyzed for explosive residues according to Environmental Protection Agency 

(EPA) Method 8330. 

3.4 OFF -SITE SOURCES 

Nwnerous industrial facilities lie up gradient of the AlP site. These include bulk storage, fuel 

distribution, and the manufacturing and/or handling of foodstuffs, textiles, rubber products, and 
chemicals. For this reason, environmental samples were collected along the northern property 

boundary to determine if off site sources have impacted the site (see Figure 3-4). 
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4.0 SOIL CONTAMINATION 

4.1 INVESTIGATIVE APPROACH 

Potential soil contamination at the AlP site was evaluated by collecting one hundred twenty-three 
(123) soil samples from sixty-three (63) direct push technology (DPT) boring locations at the AlP 

site. Generally, two soil samples from each boring were selected for chemical analysis. The first 

sample was collected from 0 to 2 feet bls. The second sample was selected based on the results of 

a field screening procedure. Quality control (QC) samples, consisting of duplicates and trip blanks, 

were also collected. The location of each sampling point was surveyed to determine northing, 

easting coordinates, and elevation in feet above msl. A copy of the soil boring log generated for each 

of the sixty-three DPT locations is found in Appendix A. 

4.2 ANALYTICAL PARAMETERS 

Specific analytical parameters were developed for each source area. Analytical parameters for soil 

samples from the AlP site were selected based on the suspected contaminants and historical activities 

at specific source areas. Table 4-1 swnmarizes the soil sampling and analytical requirements for this 

work. The table includes the analytical methods used, the sample preservation and holding times, 

and the number of quality control and quality assurance samples collected. 

4.3 LOCATION OF SAMPLING POINTS 

The source areas identified in Section 3.0 were reduced to four sampling areas investigated as part 

of this report. The four areas and their associated potential source areas are identified below. 

4.3.1 Plant Operations Area 

The Plant Operations area includes five potential source areas; the storm water drain outfalls, the 

sewage treatment plant, the metal plating facility, the USTs and ASTs, and the oil recovery area. 

Samples were collected from eighteen borings located within the boundaries of the Plant Operations 

area. These boring locations are shown on Figure 4-1 . 

4-3.2 Electric Transformers 

Three sample locations were identified at Building 4 and two at Building 104, as shown on 

Figure 4-2. These buildings were known to have contained electric transformers which likely 

contained PCBs. The boring locations were determined based on site access and building layouts 

identified during a site inspection. 
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Seven buildings and two haridling areas were identified as primary explosives handling and storage 
areas. These include Buildings 105, 106, 106A, 107, 108, 109, 198, the mixing/blending houses 
(Buildings 38, 38A, 39, and 40), and the rail spur receiving area. These buildings are shown in 
Figure 4-3 along with the thirty-six corresponding DPT sampling locations. 

4.3.4 Off-site Sources 

Two sample locations were identified to determine if off-site sources may have impacted the study 
area. The two locations cover areas where surface water drains onto the site. The location of these 
two sample areas are shown in Figure 4-4. 

4.3.5 Background Samples 

Background soil samples were collected from an area just north of the AlP site. These two sample 
locations are believed to be in locations which would be unaffected by any releases caus~d by 
activities at the AlP. The background sample locations are shown on Figure 4-5. 

4.4 SAMPLING AND ANALYSIS PROCEDURES 

4.4.1 Sampling Equipment 

Soil samples at the AlP site were collected using direct push technology (OPT). The hydraulic drive­
point system is designed to obtain discrete soil samples using a retractable piston combined with a 
standard 2-inch, barrel sampler with an acetate liner. The piston prevents the sampler from filling 
as it is advanced to depth. Once the desired depth is reached, the piston is released, and the sampler 
is driven one foot deeper, allowing the cored material to enter the sample tube as the piston retracts. 
The barrel sampler is then returned to the surface where the acetate liner containing the soil is 
recovered. 

4.4.2 Collection Techniques 

In order to determine soil lithology, samples were collected at five-foot intervals until saturated 
conditions were encountered. Each sample was collected in accordance with the following 
procedures: 

• The drive rods were advanced to the desired depth. The piston was unlocked by a 
control rod and the sampler driven one foot deeper to allow the soil sample to enter 
the sample tube. 
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• The sampler was removed from the borehole, opened, and the recovered soil sample 

was described in the test boring log using the Unified Soil Classification System 
(USCS). The parameters included in the soil descriptions included USCS 
Classification, USCS symbol, secondary components with estimated percentages, 
color, plasticity, consistency/density, and relative moisture content. 

• A portion of the soil was packed into a clean, glass sample container with a teflon­
lined cap and placed on ice for possible chemical analysis for VOC 8260 parameters. 

• Upon completion of sample collection, sample bottles were labeled, the sample 
identification was recorded in the field log book, and a complete Chain of Custody 
record was maintained. 

4.4.3 Field Analytical Techniques 

Once the soil sample descriptions were recorded and the VOC sample bottle was filled, the 
remaining soil from the sampler was containerized in a plastic bag and sealed. After waiting at least 

5 minutes, a Thermo Environmental Instruments, Inc. Model 580B Organic Vapor Meter (OVM) 
was inserted into the bag to measure the headspace reading. At each borehole location, the soil 

sample with the highest reading was selected for chemical analysis. If no organic vapors were 
detected, a soil sample from directly above the estimated water table was selected. In addition, a 
near surface sample collected from 0 to 2 feet bls was submitted for chemical analysis. 

4.4.4 . Variances in Sample Collection 

At multiple locations across the central portion of the site, a dense gravel zone was encountered at 
an elevation of approximately 320 to 330 feet msl. Due to this zone, sampling procedures had to be 

altered at nine locations. At seven of the affected locations (ISL-7, ISL-42, ISL- 43, ISL-46, ISL-47, 
ISL-49, and ISL-50) the OPT equipment was unable to push the soil sampler beyond the gravel zone. 
Consequently, the second soil sample was collected from just above the equipment refusal depth. 
No soil samples from below the gravel zone were collected at these locations. 

At sample location ISL-4, the OPT equipment was unable to push through the gravel zone. A 

decision was made tq move a new location approximately 100 feet to the east. Therefore, only one 
soil sample was collected from the surface soils at ISL-4. At the new location, ISL-63, two soil 
samples were collected. 

At sample location ISL-61, only one surface soil sample was collected due to the fact that saturated 
conditions were encountered at shallow depths. 
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Problems were also encountered at location ISL-20 near Building 4. A shallow surface soil sample 

was collected; however, multiple attempts failed to penetrate beyond twenty feet. On the third 
attempt the DPT tools broke off and could not be retrieved. It was detennined that the area 

contained rubble or other obstacles of unknown origin. Based on limited options for offset locations, 

no additional attempts were made to obtain a second soil sample from this location. 

4.4.5 Sample Handling 

Sample bottles were cleaned prior to delivery to the field by the laboratory. Once collected, the 

samples were placed in a cooler to maintain a temperature of approximately 4 °C. Coolers were 

prepared for shipping when full or at the end of the day. Sample preservations and holding times 
are presented in Table 4-1 . 

4.4.6 Decontamination Procedures 

DPT equipment decontamination was perfonned within a decontamination pad, designed to contain 

the cleaning fluids. The DPT rig was decontaminated upon mobilization to the site and prior to 
leaving the site. The DPT sample collection equipment and downhole tools were steam cleaned with 

high pressure steam within the decontamination area. Persistent dirt and other foreign materials were 
removed with a scrub brush. The sample collection equipment and downhole tools were 

decontaminated upon mobilization to the site and between each sample location. 

Sampling and monitoring equipment, including spoons, bowls, and soil sample barrel were 

decontaminated according to Section 8.4 of the EPA Standard Operating Procedure (SOP) and 

Quality Assurance (QA) manual prior to each sampling location. 

Sampling personnel avoided contacting decontaminated equipment with the surrounding soils or 

unprotected hands. Equipment which had contacted any soil, unprotected hands, or anything which 
might have contaminated the equipment was decontaminated again according to the above 

procedures. 

4.4. 7 Chain of Custody Procedures 

Information regarding the sample analyses was recorded on the Chain of Custody (COC) form. This 

information included: 

• sample identification 

• sampling time and date 

• location of sampling point 
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The original COC form and the request for analysis form were packed with the samples. Copies of 

each of these fonns are maintained in the project files. 

Sample security was documented by placing two signed and dated custody seals across the lid of the 

cooler after securely taping the cooler. The sample coolers were shipped via overnight express 

carrier to the laboratory. A copy of the shipping bill has been retained by Rust as part of the sample 

custody documentation. 

4.4.8 Laboratory Analytical Techniques 

Collected samples were shipped to HydroLogic Laboratories Inc., in Brighton, Colorado for analyses 

of organic and inorganic analytes. Specific methods and analytes used for the soil samples collected 

are listed in Table 4-1. The analytical methods used are described in EPA's Test Methods for 

Evaluating Solid Waste (SW-846), third edition. 

Data quality objectives were set for the analytical methods by specifying control limits for QC 

samples internal to the laboratory. Quality control samples included laboratory control samples, 

laboratory duplicates, and method blanks. Control limits used to evaluate the QC sample results 

included percent recovery and percent difference and are functions of the analytical method and 

sample matrix. 

HydroLogic performed regular inspection, maintenance, cleaning, calibration, and servicing of all 

laboratory equipment according to the manufacturers' recommendations. Calibration and 
maintenance logs are kept for each piece of laboratory and field instrumentation, detailing any 

malfunction and the steps taken to correct the problem. 

4.5 SOIL SAMPLING DATA SUMMARY 

4.5.1 Field Data 

Soils were screened in the field with an PID to evaluate the presence of volatile organic compounds. 

The results of screening, which are presented on the boring logs contained in Appendix A, generally 

indicated that soils in the AlP did not exhibit organic volatiles exceeding background levels. Soil 

screening in seven borings exhibited low level organic readings ranging from 1 part per million 

(PPM) to 30 PPM. ISL-8 exhibited readings of2 PPM in the 0 to 2-foot and 4 to 6-foot samples and 

30 PPM in the 9 to 11-foot sample. ISL-9 exhibited 8 PPM in the 9 to 11-foot sample and 2 PPM 

in the 14 to 16-foot sample. Soil sample from 14 to 16-feet in ISL-10 exhibited a headspace reading 
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of2 PPM. ISL-31 exhibited readings of2 to 22 PPM in soil samples between ground surface and 

43 feet with the highest reading at 22 feet bls. ISL-48 exhibited readings of 1 to 4 PPM in soils 

collected between 10 feet and 36 feet bls. In addition, borings JSL-34 and ISL-35 exhibited readings 
of6 PPM from 14 to 16-feet bls and 4 PPM from 19 to 21-feet bls in these respective borings. 

4.5.2 Laboratory Results 

One-hundred twenty-three (123) soil samples were collected from 63 DPT sampling locations within 

the industrial park area. A summary of the results is presented in Table 4-2. This table lists the 

results for each analyte which were detected above the method detection limit within any of the 

samples. All analytical data was evaluated with regards to data quality by both the analytical 
laboratory and Rust. A summary of the data quality review is included as part of the Quality Control 

Summary Report (QCSR) in Appendix B. 

The results of soil analyses indicate that very low concentrations of one or more volatile or semi­
volatile organic compounds were detected in 43 of 123 samples (35 different sample locations). 

Fifty-six detections of organic compounds were reported in these 43 samples, 37 of which were 
reported as estimated values (J values). At twenty-two sample locations, organics were detected in 

the shallow soil sample only, while detections occurred in only the deeper soil sample at four 

locations, and in both the shallow and deep samples at nine locations. Based upon this data, it 

appears that the only significant "hits" were detections of tetrachloroethene (PCE) and 

trichloroethlene (TCE) in the shallow soil sample collected from ISL-4 at concentrations of 0.81 
mg!Kg and 1.2J mg!Kg for each of these constituents respectively. TCE was also detected in the 

shallow soil sample (0-2 feet bls) and the deeper soil sample (9-11 feet bls) collected from ISL-8 at 

concentrations of 0.381 mg/Kg and 0.55J mg/Kg. 

Low concentrations of several pesticides were detected in three of nine samples analyzed. Two of 

the three detections were reported as estimated values. PCB compounds were not identified in any 

of the samples analyzed. 

Most inorganic analytes were reported as below the method detection limits or at concentrations well 

within the range foW1d in the two background samples collected, ISL-18 and ISL-19. In shallow soil 
samples from ISL-11, ISL-54, and ISL-55, zinc was detected at concentrations of between 218 

mg/Kg and 538 mg/Kg which is significantly higher than zinc concentrations in the background soils 
(average of 10 mg/Kg). Chromium was detected at an elevated level in the shallow soil sample 

collected from ISL-44, with a concentration of 181 mg!Kg compared to a background average 

concentration of 12 mg!Kg. Cadmium was detected at elevated concentrations at ISL-7 and ISL-8 

at concentrations of2.27 mg/Kg and 2.32 mg/Kg, respectively for the shallow soil interval at these 

boring locations. Average cadmium concentration in background soil is 0.28 mg/Kg. Antimony was 
also detected at ISL-8 in the deeper sample (9-11 feet bls) at a concentration of 4.2 mg/K.g. 
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Antimony was not detected in background soil samples. The four sample locations containing the 

most nwnerous inorganic detections above background levels (e.g., greater than three analytes) are 

ISL-8 (0-2 feet bls), ISL-16 (30-31 feet bls), ISL-44 (1-2 feet bls), and ISL-47 (l-2 feet bls). 

4.5.3 Extent of Contamination 

The results of soil sampling indicates that TCE and trace amoWlts of other chlorinated organic 

compounds are present in the soils of the AlP site. These data indicate the highest levels ofTCE to 

be present at locations ISL-4 and ISL-8. Low levels ofTCE are also detected in soils throughout the 

site but these concentrations are well below any regulatory criteria (discussed further in 

Section 1 0.0). PCE is also present in the shallow soils at ISL-4. The presence of TCE and PCE 

together may indicate that locally these contaminants were released in mixed form. TCE and PCE 

are often combined in a single solvent product. 

The TCE detections observed in both shallow and deep soils sampled at ISL-8 could be associated 

with the fonner MNOP sewage treatment plant. This sample location is slightly down gradient from 

the historical outfall for the plant. However, based on the locations' proximity to the property 

boundary, an off-site source can not be ruled out at this time. In addition, the extent of the localized 

TCE soil contamination cannot be determined from the data collected. 

TCE and PCE observed at ISL-4 may be related to industrial activity at the former metals plating 

facility (Building 5). No conclusions can be drawn at this time to the exact source or extent of this 

localized contamination. However, several underground sewer lines transect this area, which could 

have contributed to the cont:amination by transporting it from connected operations areas. 

No definable extent of inorganics contamination can be determined from the data collected. 

Considering the wide spread coverage of the sample locations and the limited background soil data 

collected, elevated levels of inorganics above background appear to be localized and scattered across 

the property. The most nwnerous detections of inorganic analytes detected above background occur 

at sample location ISL-8 and may be associated with the former MNOP sewage treatment plant. The 

only additional location where TCE and elevated inorganics were detected was the deep soil sample 

collected at ISL-16. This sample location is near a stonn drain outfall in the southeastern portion 

ofthe site. 

Q: \WORDPROC\33941\3394//04. WPD /9 5/9197 

file://Q:/WORDPROC/33941/3394H04.WPD


~ 

Site Investigation Report -Allied Industrial Park 
Rust Project No. 33941.000 

5.0 GROUNDWATER CONTAMINATION 

5.1 GENERAL APPROACH 

Potential groundwater contamination at the AlP site was evaluated by collecting groundwater 

samples from sixty (60) of the DPT borings at the AlP site. Sampling of the shallow aquifer was 
intended with target sample depths determined based on previously generated potentiometric maps. 
Groundwater samples were collected using a discrete depth sampler. Quality control samples, 

consisting of replicates and trip blanks were also collected. Sample locations are the same as those 

indicated on Figures 4-1 through 4-5. 

5.2 ANALYTICAL PARAMETERS 

Specific analytical parameters were developed for each source area. Based on the suspected 

contaminants and historical activities at these source areas, the analytical parameters for groundwater 
samples for the AlP site included: 

• volatile organic chemicals (VOC) 

• semivolatile organic chemicals (SVOC) 

• polynuclear aromatic hydrocarbons (P AH) 

• priority pollutant metals 

• pesticides 

• polychlorinated biphenyls (PCB) 

• explosive residues 

Table 5-1 summarizes the groundwater sampling and analytical requirements for this work. The 
table includes the analytical methods used, the sample preservation and holding times, and the 

number of quality control and quality assurance samples collected. 

5.3 SAMPLING AND ANALYSIS PROCEDURES 

5.3.1 Water Level Measurements 

Water levels in piezometers were measured using an electric water level indicator on April 25, 1996. 

Groundwater levels and the time of measurement were recorded. Measurements were recorded to 
the nearest 0.01 foot, using the top of casing as a reference. 
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Well evacuation procedures were not applicable to this investigation at the AlP site since 

groundwater samples were collected using DPT sampling devices. After the water sampler is 

hydraulically advanced into the water-bearing zone, the protective sleeve surrounding the sampling 

device is pulled back to expose a screen. Groundwater from the formation is collected and brought 

to the surface via a teflon or stainless steel bailer for VOC samples. Sample vials for VOC were 

filled with groundwater in such a manner as to exclude air bubbles once the cap had been tightened. 

To obtain sufficient volumes of water for the remaining samples, water was brought to the surface 

using polyethene tubing and a foot valve. Sample containers for other analysis were filled as 

outlined in Table 5-l. 

Decontamination and Chain of Custody procedures, as well as laboratory analytical techniques for 

groundwater sampling activities, were as described in Section 4.4 for soil sampling activities. All 

equipment used to collect groundwater samples was decontaminated in accordance with the 

procedures referenced in Section 4.4. Polyethene tubing used to collect groundwater samples was 

not re-used at other sample locations. Sample handling procedures for groundwater were the same 

as those discussed in Section 4.4 w?-th the addition of sample preservation procedures, as required 

for aqueous samples. For safety reasons, and to minimize contamination, preser\ratives were added 

to the sample bottles prior to delivery to the site. The specific analytical methods and their 

appropriate sample preservation requirements are found in Table 5-1 . 

5.3.3 Variances in Sample Collection 

As described in Section 4.4.4, DPT sampling was unsuccessful at several locations due to the dense 

gravel zone or obstacles encountered below ground surface. At two locations, ISL-4 and ISL-50, 

sampling problems were due to the dense gravel zone encountered. Due to significant coverage of 

sample points in the vicinity ofiSL-50, no additional attempts to collect a water sample were made 

at this location. At ISL-4, the location was moved approximately 100 feet to the east. Sampling for 

groundwater at the new location was successful and the location was labeled ISL-63. 

Problems encountered at location ISL-20, a PCB Source location near Building 4, were related to 

rubble or other obstacles encountered at shallow depths. Based on limited options for offset 

locations, no additional attempts were made to collect a groundwater sample from this location. 
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5.4 GROUNDWATER SAMPLING DATA SUMMARY 

5.4.1 Laboratory Results 

A total of 60 groundwater samples were collected from DPT locations across the AlP site. The 

analytical results are summarized in Table 5-2. The results indicate that various inorganic 
compounds, volatiles, and semi-volatiles were detected in groundwater. All analytical data were 
evaluated with regards to data quality by both the analytical laboratory and Rust. A swnmary of the 

data quality review is included as part of the QCSR in Appendix B. 

The results of analyses for volatile and semi-volatiles indicate that the most widespread organic 
contaminant in the groundwater at this site is TCE. This compound was detected in 28 samples. The 
highest concentrations of TCE were 5.1 mg/L at I G W -1 7, 11 J mg/L at I G W -8 and 62J mg/L at 
IGW-9. These three locations are situated in the southwest comer of the site and represent the only 
samples where TCE concentrations exceeded 1.0 mg/L. 

Other volatile organic compounds detected in the groundwater samples include cis-1 ,2-
dichloroethene, detected in samples collected from IGW-8, IGW-9, IGW-24, and IGW-28 at 

concentrations of 0.00541 mg/L, 6.3J mg/L, 0.044 mg/L, and 0.011 mg!L respectively, and 
methylene chloride which was detected in samples collected from IGW-8, IGW-9, IGW-10, and 

IGW-63 at concentrations ranging from 0.0111 to 0.0311 mg/L. In addition, vinyl chloride (0.081 

mg/L) 1,1-dichloroethene (0.0078J mg/L) 1,2,4 trimethylbenzene (0.0023 J mg/L) and PCE (0.00441 
mg/L) were detected in a groundwater sample collected from IGW-9. Of these compounds, only 
PCE was detected in any other groundwater samples collected at the site. 

Semi-volatile organic compounds detected include bis(2-ethylhexyl)phthalate in samples collected 
from IGW-21, IGW-26, IGW-30, IGW-60, and IGW-63 at concentrations ranging from 0.0321 mg/L 
to 0.055 mg/L. Phenol was detected in groundwater samples collected at IGW-8, IGW-12, IGW-15, 
and IGW-30. Single detections of 2,6-dinitrotoluene, and a,a-dimethy1phenethylamine were 
observed in IGW-15. 

Numerous detections of the targeted inorganic analytes were identified. The inorganic analytes 
detected most frequently were cadmium, copper, chromium, lead, nickel, zinc, and beryllium. 
Chromium, nickel and lead appear to be the analytes which occur at the highest concentrations 
(relative to their respective detection limit) across the site, with chromium having the most elevated 

concentrations. Chromium levels were 1 mg/L or greater in 22 groundwater samples at locations in 

and around the plant operations area and the metals plating facility. The highest reported 
concentrations of chromium were 3.46 mg!L and 3.22 mg!L in samples collected at IGW-43 and 

IGW-25, respectively. 
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It should be noted that groundwater sample collection using DPT equipment does not provide a 

means of reducing sample turbidity, as can occur in properly sampled groundwater monitoring wells. 

No field or laboratory filtering was done, therefore, the samples collected using this sampling 

technique were highly turbid. A review of background samples, collected at locations I G W -18 and 

IGW-19, also indicated the presence of seven and eight of the metal analytes, respectively. Total 

chromium was detected at0.204 mg/L at IGW-18 and at 0.706 mg!L at IGW-19, which is above the 

standard established in the HSRA regulations. These sample points are located at the northern 

property boundary, up gradient of the former MNOP plant operations area. In addition, groundwater 

samples collected from IGW-61 and IGW-62 may also be considered background since these 

locations are up gradient from any suspected source area at the AlP. IGW-61 and IGW-62 were 

placed at these locations to evaluate the drainage features entering the site. 

5.4.2 Extent of Contamination 

The following discussion provides a summary of the extent of groundwater contamination based 

upon the data collected during this investigation. The primary constituents detected include: TCE, 

cadmium, chromium, lead, and nickel. 

Trichloroethene is the only compound which appears to have had a significant impact to groundwater 

quality and forms a mappable plume area. Figure 5-1 presents a plume map for TCE detected at the 

AlP site. 

Trichloroethene was detected in 28 of the 60 collected groundwater samples and varies widely in 

concentration from 0.0018 mg/L to 62 mg!L. The highest concentrations ofTCE were detected 

along the southwest comer ofthe site near historical building 115 at points IGW-17 (5.1 mg!L), 

I G W -8 (111 mg!L) and I G W -9 ( 62 mg!L) located near the historical outfall for the sewage treatment 
plant. The high concentration TCE plume area appears to extend from IGW-8/IGW9 along the 

western property boundary. The western and southern extent of the high concentration plume is not 

defined. The eastern edge of this plume is fairly well defined by points IGW-11 and IGW-25 

(non-detects), IGW-27 (0.006 mg!L) and IGW~ IO, IGW-24, and IGW-38 (0.017 mg!L to 0.340 

mg/L). The source area for this plume may be related to activities at the former waste treatment 

facility, however an off-site source for this compound cannot be ruled out at this time .. 

The concentrations of TCE in samples collected from locations IGW-8 and IGW-9 indicate a 

potential for dense, non-aqueous phase liquids (DNAPL). Research indicates that the presence of 

DNAPL should be considered if the grotmdwater concentration reaches several percent of solubility 

(Feenstra, 1992). Generally, the EPA considers DNAPL suspect at one percent of solubility (EPA, 

1992), and likely at ten percent of solubility (EPA, 1991 ). The highest concentrations of TCE 

detected in groundwater at this site was 62 mg/L at location IGW-9 and 11 mg!L at location IGW-8. 

Since the solubility of TCE in water is generally taken to be II 00 mg!L (Feenstra, 1992), these 
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concentrations represent over 5.6 and 1.0 percent of the solubilitY, respectively. Therefore, DNAPL 

may be present along the western property boundary. 

DNAPL will migrate in a direction independent of the groundwater flow direction because its density 

will drive it downwards following physical structures more than the groundwater gradient will drive 

it laterally. Therefore, there is not enough data to suggest a source for these high concentrations. 

Smaller, more localized ICE plumes are also observed within the AlP area These include one near 

Building 198 and 189 where a localized concentration of 0.550 mg!L was observed in IGW -30. Also 

an isolated detection ofTCE was observed at IGW-63 (0.57 J mg!L) which is located at the southeast 

comer of Building 5, the fomier metals plating facility . Historical Navy documents indicate that 

Buildings 189 and 115 had storage tanks located near them. However, historical records indicate 

that these tanks were ASis and contained fuel oils. Therefore, the ASTs are not considered likely 

sources of the TCE detected in this area. 

Trichloroethene was also detected at points IGW-52 and IGW-55 which are located on the western 

side of Building 108 (former pelleting building) at concentrations of approximately 0.1 mg!L. This 

plume area may extend from Building 108 to IGW-14 (0.340 mg/L) and is not further defined down 

gradient from this point. ICE may also form a broad plume area along the eastern border of the AlP 

extending from the southeast comer of Building l 09 (former assembly building and explosive 

testing) at IGW-38 (0.053 J mg!L) to the southeast comer of the property at points IGW-33 (0.062 

mg/L) and IGW-34 (0.015 mg/L). The eastern and southern extent of this TCE plume is not defined 

by the points sampled during the investigation. Because of the distance between individual sample 

points, there is some degree of uncertainty in this interpretation of plume extent. This is especially 

true in the southeast plume area where the distance between points is large. 

The presence of metal analytes may be partly due to turbidity in the collected samples and is further 

discussed below. The results of groundwater analyses show numerous detections of the targeted 

inorganic analytes. However, of these, only cadmium, chromium, nickel and lead were consistently 

found to occur at concentrations exceeding federal maximum contaminant levels (MCLs) or HSRA 

Type I groundwater limits. Figure 5-2 presents the concentrations of these four metals at each of the 

DPT sample locations. The analytical results indicate that concentrations of cadmium, chromium, 

nickel and lead are variable across the site and do not show any distinct trends with respect to the 

identified source areas. Further, because of the presence of each of these constituents in the 

background sample points (IGW-61, IGW-62, IGW-18, IGW-19) at similar concentrations, the data 

suggests that all four of these analytes maY. be present as a result of turbidity rather than as a 

dissolved species in groundwater. The metals data provides initial screening data for groundwater. 

However, at this time conclusions cannot be drawn as to the source or extent of metals 

contamination in groundwater at the AlP, if any. 
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Additional analytes were detected, but are not considered significant as explained below: 

• Vinyl chloride; 1,1-dichloroethene; 1,2,4-trimethylbenzene were only detected at 
IGW-9. These compounds do not appear to fonn a contiguous plume, but based on 
the limited data, may be associated with other plume area(s). 

• Antimony, arsenic, beryllium, copper, mercury, thallium, and zmc. These 
compounds were detected infrequently above regulatory limits or only in single 
isolated samples and do not form any discernible plume areas. Their presence in the 
groundwater samples may be due to turbidity in the collected samples. 

• a,a-dimethylphenethylamine and 2,6-dinitrotoluene were only detected at IGW-15. 

These compounds do not form a contiguous plume area. 

• bis(2-ethylhexyl)phthalate was detected in groundwater samples collected from 

points that were geographically in the same area, however, most of the levels 
measured were flagged by the laboratory as estimated. Because this compound is 
only estimated, and is a common laboratory artifact, further evaluation of this 
compound at this time is not considered necessary. 

5.4.3 Fate and Transport 

This section discusses transport and fate ofTCE which is the primary detected contaminant. TCE 
belongs to a class of compounds referred to as halogenated aliphatic compounds, also referred to 
as alkyl halides. When released to soils and surface water this class of compounds are primarily lost 
to volatilization. This is due to the relatively high vapor pressure of these compounds. Once TCE 
enters subsurface soils or groundwater the principal attenuating mechanisms are sorption, 

biodegradation and possibly volatilization in the vadose zone. 

Halogenated aliphatic compounds are subject to biodegradation under both aerobic and anaerobic 

conditions (Chapelle, 1993). However, aerobic biodegradation only occurs under special conditions 
and has generally been fotmd to play a minor role in the degradation process of halogenated aliphatic 

compounds. Hence, this explains the observed persistence ofTCE in most shallow aerobic aquifer 
systems. Anaerobic degradation of these compounds is more commonly observed and has been 

documented in the literature. However, anaerobic degradation only occurs under special conditions. 
Numerous studies have indicated that compounds such as TCE can be progressively dechlorinated 

under anaerobic conditions. The tendency of reductive dehalogenation is to transform TCE to 
isomers of dichloroethene (cis- or trans-) and then to vinyl chloride. Research has also shown that 

complete dehalogenation in the subsurface environment is difficult to achieve (Chapelle, 1993). 

Q:\WOR.DPROC\33941\3394/ /04. WPD 25 519197 

file:///3394l


Site Irrvestigation Report- Allied Industrial Park 
Rust Project No. 33941.000 

Based upon site data it appears that TCE is not being dechlorinated as evidenced by the general 
absence of isomers of DCE and vinyl chloride. While some transformation may occur, TCE is 

expected to be relatively persistent in the groundwater system beneath the AlP and should be 
transported at a slower rate than ground-water flow. Only slight retardation will occur from 
adsorption to aquifer materials. The ultimate fate of TCE will primarily be discharge to wetlands 
or discharge to surface waters of Rocky Creek south of the AlP or migration and transport into the 

deeper aquifers beneath the site. 

As was discussed in section 5.4.2, there is a potential for DNAPL to exist below the watertable at 
this site. If DNAPL is present, it will migrate downwards driven by its density and following 
structural features, until it either reaches a barrier (such as a clay layer) or becomes trapped in the 
soil matrix. It will remain in place indefinitely and act as a continuing source of dissolved TCE 

contamination in groundwater. 
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6.0 ADDITIONAL ENVIRONMENTAL SAMPLING 

In an effort to define possible contamination entering the site from off-site sources, sediment and 

surface water samples were collected from a flowing stream at the northeast comer of the site and 

from the drainage swale at the northwest comer of the site which transmits storm water during 

rainfall events. lbree sediment and three surface water samples were to be collected at each location. 

Due to dry weather conditions no surface water was available from the drainage swale, therefore, 

only sediment samples were collected at this location. Sample locations are shown in Figure 6-1. 

6.1 SAMPLING PROCEDURES 

Surface water and sediment sample locations were approached from the stream bank and from the 

downstream direction to prevent possible disturbance of sediments or contamination of surface water 
by field personnel during sampling. Where applicable, the surface water samples were collected 

prior to sediment samples. Sampling points are located approximately 50 feet apart. Field 
parameters (pH, temperature, and conductivity) of the surface water were determined at each sample 

location. Samples for VOC analysis were collected at a depth of 0-2 inches from the water surface 
using a new glass jar. Sample vials were filled with surface water from the glass jar in such a 

manner as to exclude air bubbles once the cap has been tightened. Sample containers for other 

analyses were fil1ed in a similar manner. The samples were properly documented, placed on ice in 

a cooler, and shipped to the analytical laboratory. 

Sediment samples were collected to represent stream bed or drainage area sediments. A clean, 

stainless steel spoon or grain scoop was used to collect the sample. For volatile organic compounds, 

the sample container was gently tapped as the sample was placed in the container, and the container 
was completely filled to eliminate any headspace. The sediment was gently mixed, quartered, and 
placed in the sample containers. 

Samples were analyzed according to the methods listed in Table 6-1. 

6.2 SURF ACE WATER SAMPLING RESULTS 

A summary of the analytical results for the surface water samples are found in Table 6-2. 

The analyses indicated very low level concentrations of toluene, paracymene, and 4-methylphenol 

at each of the sampling locations. All detections of toluene and paracymene are reported as 

estimated values. In addition, an estimated concentration ofO.OlJ mg/L nitrobenzene was reported 

in a duplicate sample, ISW-4Q. 
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Low level concentrations of several inorganic analytes were also reported in the surface water 

samples. Of these, copper and zinc were the only analytes detected in all samples collected. 

Estimated concentrations of seleniu.in and mercury were detected in two samples; while lead was 

reported in the duplicate sample, ISW-4Q. 

Based on the results of the limited surface water samples collected, it appears that surface water 

contained in the drainage feature entering the site in the northeast comer may be contributing 

contaminants to the AlP site. 

6.3 SEDIMENT SAMPLING 

A summary of the detected analytes for the six (6) sediment samples collected is found in Table 6-3. 

The analytical results of sampling at these areas indicates the presence of several VOCs and semi­

volatiles at all of the sampling points, except ISD-2. Samples ISD-4 and ISD-5 indicated the greatest 

numbers of detections, 16 and 17 compounds, respectively. Reported detectable concentrations of 

organic compounds ranged from 0.0031J mg/kg toluene at ISD-5 to 20 mg/kg fluoranthene, also at 

ISD-5. 

Concentrations of inorganic analytes were also reported in the sediment samples. Beryllium, 

cadmium, chromium, copper, lead, nickel, and zinc were reported in all sediment samples collected. 

Based on the locations of the sediment samples collected at the site, it appears that sediments at the 

site may have been impacted by contaminants migrating from off-site source areas north of the site. 
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7.0 ENVIRONMENTAL RECEPTORS 

The Allied Industrial Park is presently in operation and is under no institutional controls to limit 
access. The park is accessible by vehicle via Guy Paine Road and Mead Road. There are no 

impediments to pedestrian traffic or postings limiting access to any parts of the AlP except as may 
be erected by individual property owners within the industrial park. The park consists of 
approximately 25 buildings. Some of these buildings are abandoned, some are used as warehouses, 
and some have been converted to office space. Much of the ground within the park has been paved, 
and the remainder consists of mowed grass, and some overgrown grassed and wooded areas. A 

portion of the AlP due east of Building 198 is said to be used by the public for recreational model 

plane flying. 

Potential receptors may come into contact with contaminated media associated with the fonner 

Macon Naval Ordnance Plant. Ecological receptors are expected to be minimal as most of the 

subject surrounding property has been previoU.sly developed. Potential human receptors include 
on-site workers, visitors, grounds keepers, and trespassers. The most feasible routes by which 
exposure to contaminants could occur include ingestion of contaminated soil and inhalation of 
particulates (dust). 

For the majority of possible receptors the risk associated with ingestion of site groundwater is 
minimal because the park receives water from a municipal supply. However, three water-supply 

wells currently exist on the Allied Industrial Park property. A 287-foot water well was installed 
during Department of Defense ownership and provided non-potable water to plating operations in 

Buildings 5-A and 5-B. According to site personnel the pumping apparatus is still in place, but is 
nonfunctional. It is unclear when the well was last used. Another non-potable water-supply well 
is located on the southern portion of the property, between the southern perimeter road and the 
Central of Georgia railroad spUr. This 243-foot well is owned by Armstrong Cork and is currently 

active. A third water-supply well was drilled on the AlP at the same time as the initiall994 Rust 
investigation. The well is owned by Georgia Hydrate Corporation which recently acquired property 
from the Macon-Bibb County Industrial Authority. The well is located in the southeastern corner 

of the AlP property, near the railroad spur used during past site operations. The well was drilled to 
290 feet by Green's Water Well Company of Gray, Georgia. It is understood from discussions with 

Georgia Hydrate Corp. personnel that the well is now active and it is used for both process and 
potable water-supply (Ashely Vickers, personal communication). The use of this water in a 
production environment may present some incidental and/or secondary contact for hwnan receptors 
with the groundwater. These wells are significantly deeper than the identified depths of 

contamination in groundwater at this point in the investigation. 
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For the contaminants released, the most often cited routes of entry are ingestion, inhalation, and skin 
(dermal) and eye contact. Therefore, the exposure pathways of concern would be those which 

provide direct contact with the soil or groundwater. 

No sensitive environmental areas or endangered species have been identified at the AlP site as 
evidenced by an ecological reconnaissance of the former MNOP landfill in early spring of 1996. The 
AlP site was then noted to be a completely developed site, and the potential for any sensitive 
environmental areas or endangered species to be limited. 
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8.0 PROPERTY OWNERSHIP 

8.1 SITE PROPERTY DISPOSITION 

The Macon Bibb County Industrial Authority owns a significant portion of the former MNOP 

property. In the time since they acquired the property, they have leased sections to various business 

interests in development of what is now known as the Allied Industrial Park. The Allied Industrial 

Park property comprises that portion of the former MNOP that is located north of the former Georgia 

Southern Railroad line, but the developed portion of the AlP is limited to that area encompassed by 

the concrete perimeter road. The Project Action Plan Former Macon Naval Ordnance Plant 
submitted by Rust in January 1995 provided a listing of property usage, which included the 

properties within the Allied Industrial Park, which :MBCIA had sold as of December 1994. A more 

recent delineation of the Allied Industrial Park property owners is provided on Figure 8-I . This 

figure presents the property owners as of June 1996. 

8.2 SITE PROPERTY OWNERSHIP IDSTORY 

The public records reviewed by Rust during research for the Project Action Plan indicated that the 

MNOP property was acquired by the Navy in three basic tracts from 1941 through 1960. It was then 

sold to Maxson Electronics Corporation in 1965, who in turn sold the facility to Allied Chemical 

Corporation in 1973. Both of these companies have been cited in interviews of knowledgeable 

parties as having made productive use of the industrial park site and structures. The Macon Bibb 

County Industrial Authority purchased_ the property from Allied in 1980 and began development of 

the facility into an industrial park. The only indication of ownership prior to the City of Macon, 

which sold the first tract of the subject property to the Navy in 1941, exists in the environmental 

assessment report by Beaver Engineering for PB&S Chemical Corporation. This report indicates 
the portion of the site researched in their assessment was part of a family farm prior to the city's 

acquisition. 

8.3 OFF -SITE PROPERTY OWNERSHIP 

The AlP is bordered to the west and east by large industrial facilities, to the north by light industrial 

facilities, to the south by the former MNOP Landfill, and the Rocky Creek Waste Water Treatment 

Plant owned by the Macon Water Authority. 

The nature of the surrounding property usage has not changed dramatically, but surrounding owners 

and owners' names have changed. A Department of the Navy site plan dated August 1965 depicts 

the offsite property owners to be as follows: 
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• Armstrong Cork Company - All property along the western property boundary and 

a 1 00-foot drainage easement beginning at the extreme southwestern property comer 

and proceeding generally southeasterly across the former MNOP landfill property to 

Rocky Creek. 

• City of Macon Water Board - The property adjacent to the eastern half of the 

southern boundary of AlP. This property is indicated to have formerly belonged to 

the Cherokee Brick Company. 

• Mead Corporation - Generally the property adjacent to the southern half of the 

eastern property line of AlP. 

• General Chemical Company - Generally the property adjacent to the northern half of 

the eastern property line of AlP. 

• Macon Area Development Company - Generally the property adjacent to the 

northeast comer of the AlP property. 

• Adjacent property owners along the northern ALP property boundary proceeding from 
west to east- Carolina Freight Carrier Corporation, Hutson Oil Company, Lordcastle 

Shirt Company, General Tire & Rubber Company, Binney-Smith Company, Empire 

Land Company(Central of Georgia), and United Biscuit Company of America. 

• Central of Georgia Railroad - Right-of-way, 150 feet wide running along the western 
property boundary between Armstrong Cork and the MNOP property, south to the 

southwest comer of the MNOP. It then turns east across the northern half of the 
property containing the MNOP Landfill and proceeds through the Macon Water 

Authority property to a spur in the southeast corner of the MNOP. 

Another Department of the Navy site plan (not dated, but most likely prior to August 1965) indicates 

many of the same property owners with these exceptions: C-D Corporation is shown as the owner 

of the Macon Water Authority property; Macon Prestressed Concrete Company is shown as the 

owner of the Macon Area Development Company property; Over-Night Transportation Company 

owns a portion of the Empire Land Company property fronting San Carlos Drive; and Macon 

Hosiery Mills is shown as the owner of the Lordc~le Shirt Company property. On both site plans, 

the barracks area across Guy Paine Road to the north is still shown as part of the MNOP site. 

The resulting property owners after a twenty four year period are shown in a site plan of the Allied 
Industrial Park by Tribble & Richardson. This plan is dated as last revised November 2, 1989. The 

surrounding property owners appear much as they are currently, but names of some of the companies 
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have changed since 1965. The United Biscuit Company of America is shown as Keebler Company, 
and Mead is Georgia Kraft. Shoney's, Inc. is shown as owner of the Binney-Smith Company 
property, and Inland Container is showri as owner of the property southeast of the MNOP site. The 
only other owner name given for the properties to the north of the MNOP is Guy Paine Road 
Properties, which encompasses the former MNOP barracks area. A small triangular parcel on the 
east side of the MNOP between Georgia Kraft and the MNOP is shown as belonging to the 
Newman-Pemberton Corporation. Inland Container Corporation is shown as located south of 

Georgia Kraft. Research of other public records shows Georgia Kraft to now be Riverwood 
International, and Armstrong Cork Company to be Armstrong World Industries. 

On September 13, 1994 Rust conducted a "windshield" survey ofthe many off-site properties to the 

north of Allied Industrial Park. The company names were collected from observation of exterior 

business signs visible from the road. Again, many of the businesses appear to be similar businesses, 
but have different names than in the 1965 site plan. The businesses observed were as noted below: 

• Shoney's- Same location as 1989 site plan 

• Allegheny Rubber, Inc. - At the General Tire & Rubber location 

• Frederickson Express- To the west of Allegheny Rubber, Inc: 

• Macon Apparel Corporation - At the Lordcastle Shirt Co./ Macon Hosiery Mills 

location 

• Carolina Freight - Same location as the 1965 site plan 

• Stevens Oil Company - At the Hutson Oil Location 

8.4 POTENTIALLY RESPONSffiLE PARTIES 

The information on off-site property owners was derived in association with site inspections and 

research of the Allied Industrial Park and former MNOP. It was not derived from an exhaustive 
review of historic tax and land title records, which would be the necessary initial step to attempt to 

determine the particulars of the historic chains of ownership and use of the surrounding properties. 
Indications of off-site impact are discussed in earlier sections of this report under analytical results, 

but additional investigation would be required to establish the direct source of the detections at 

upgradient sampling locations. No identification of Potentially Responsible Parties can be achieved 

without further research of off-site property ownership, usage, and media quality. It would appear 
from site observations and a review of topographic conditions, that surface flows and anticipated 
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~ groundwater flow onto the MNOP would most likely occur from those properties north and west of 
the MNOP, and without further study, any upgradient properties could have potentially contributed 

to the environmental impacts detected in the limited upgradient sainpling areas. 
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9.0 SUMMARY OF PREVIOUS ACTIONS 

Limited environmental investigations have been conducted at the AlP site prior to this investigation. 

These studies are described in Section 1.2. 

Two corrective actions have already been implemented at the site - the closing of the on-site 

wastewater treatment plant and the routing of plant drains away from the storm water sewers to the 

sanitary sewer system. While these actions reduced the possibility of future contamination, they did 

not address any contamination that may have already occurred at the site. 
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10.0 COMPLIANCE WITH RISK REDUCTION STANDARDS 

The Georgia Hazardous Sites Response Act (HSRA) regulations specify that a site listed on the HSI 
must meet one of five risk reduction standards (RRS). The requirements of the RRS, identified as 
Type 1 through Type 5, are described in Rule 391-3-19-.07 of Georgia Department of Natural 
Resources Environmental Protection Division Hazardous Site Response (HSRA). Type 1 and 2 RRS 
criteria apply to residential properties and provide for either a standardized approach to exposure 

assumptions and defined risk levels (Type 1) or a site-specific risk assessment (Type 2). The Type 
3 and 4 RRS apply to non-residential properties following the same standardized verses site-specific 
approach to risk evaluation. The Type 5 RRS applies to sites where the application of Type 1 
through 4 is not appropriate and allows for the use of measures to control the regulated substances 
or the property where the regulated substances are located. 

A detailed description of the evaluation procedure applied to the analytical data collected is 

found in Appendix C. Tables showing all samples exceeding the HSRA criteria are presented in 
Appendix C. The appendix presents the evaluation grouped by the RRS risk evaluation approach. 
Therefore, Type 1 and 3 RRS are discussed first as they require a standardized approach to exposure 
assumptions and defined risk levels. A discussion of Type 2 and 4 RRS follows in which a 

site-specific approach to risk evaluation is applied. 

The results of groundwater evaluations indicate that while multiple analytes (17) were found to 

exceed the Type 1 and Type 3 RRS at some point in the ground waters of the AlP, only chromium, 
lead, cis-1 ,2-DCE and TCE are present at concentrations greater than the calculated Type 2 and 4 
standards at multiple sampling points. Also, dimethylphenethylamine, and vinyl chloride were 
detected above Type 4 standards one time each. 

The soils evaluation indicates that although several sampling points at the AlP exhibited 

concentrations exceeding the Type 1 and 3 RRS, comparison of this data to site specific derived 
Type 2 and Type 4 RRS indicate that these criteria are exceeded only for TCE and PCE at a single 
sampling point (ISL-4 ). 

Based upon the evaluations, it is concluded that all four of the RRS evaluated are exceeded at some 

point in the groundwater and soil. It is also concluded that while The Type 2 (residential) or Type 4 
(non-residential), standards would apply to any off-site properties affected the Type 4 
(non-residential) standards would likely apply to the non-residential use of the AlP properties at this 
time. The Type 2 and Type 4 standards (see Table C4-4 and C5-l in Appendix C) are considered 

"safe concentrations" by the State of Georgia, based upon the two scenarios presented in 
Appendix C, and may be considered preliminary remedial goals. 
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11.0 CONCLUSIONS AND RECOMMENDATIONS 

11.1 CONCLUSIONS 

11.1.1 Extent of Contamination 

Based on available data collected during the current and past AlP investigations it is concluded that 
a release of HSRA regulated substances has occurred to soil and groundwater at the site. 

The results of soil sampling indicate that TCE and trace amounts of other chlorinated organic 

compounds are present in the soils of the AlP site. The highest levels ofTCE are found at sample 
locations near the former MNOP sewage treatment plant and the metals plating facility. Samples 

collected in the vicinity of the former MNOP sewage treatment plant, a storm drain outfall in the 
southeastern portion of the site, and at isolated points within the former plant manufacturing and 
explosives handling areas contained numerous inorganic analytes at concentrations above 
background levels. It should be noted that the background data used to compare analytical results 
was limited (four samples at two locations) when compared with the number and distribution of soil 
samples collected at the site. 

The analyte which appears to have had the most significant impact to groundwater quality at the AlP 

site is TCE. A map of TCE data across the site reveals several possible large areas of TCE 
contamination across the southern half of the site. However, the highest concentrations appear along 

the southwest comer of the site. This area of the site includes the former MNOP sewage treatment 
plant, Building 198 (existing), and Buildings 115 and 189 (removed). Buildings 115 and 189 were 

identified as incinerators on drawings prepared by the Navy. Although two ASTs are known to have 
existed at Buildings 115 and 189, historical documentation states that the tanks held fuel oils. 
Building 198 was identified as being used for storage. Due to the high TCE concentrations near the 

western property line, and considering that groundwater flow is to the southeast, the possibility of 
an off-site source for the high TCE in the southwest comer of the site can not be ruled out. An 

isolated detections ofTCE was identified at the southeast comer of Building 5, the former metals 

plating facility. 

11.1.2 Evaluation of Potential Source Areas 

Based on the analytical results of this study, several potential source areas identified in Section 2.0 
do not appear to have contributed contaminates to the AlP site. These include the electric 

transformers, the USTs and ASTs, the former oil recovery area, and the explosives handling areas. 
The analytical results do not indicate any evidence of PCB contamination from electric transformers, 
no evidence of petroleum hydrocarbons related to the ASTs/USTs or oil recovery area, and no 

explosi~~s residue related to the explosives handling areas. ,. 
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Based on the contaminates identified, and the location of their occurrence at the AlP site, the 

following areas identified in Section 2.0 are considered potential source areas: (1) the former MNOP 

sewage treatment plant, (2) the storm drain outfalls, (3) the metal piating facility (Building 5 area), 

and (4) off-site sources. Additional potential sources include off-site sources west ofthe site, the 

storm drains and sewer lines crossing the site and various manufacturing and materials handling 

areas within the plant boundaries. Many of the manufacturing and materials handling areas of 

concern were identified as potential sources of explosive residues; such as Building 1 08 and 1 09. 

However, it appears that secondary chemicals associated with the manufacturing and materials 

handling process may have contributed to the contamination identified at the site. 

11.1.3 Compliance with HSRA Risk Reduction Standards 

11.1.3.1 Soils Contamination 

Based on an analysis of the analytical data collected, soils at the site do not meet the Type 1 or 

Type 3 Risk Reduction Standards (RRS) which use a standardized approach to exposure assumptions 

for residential (Type 1) and non-residential (Type 3) property classifications. The criteria for both 

RRSs were exceeded for two VOCs and four inorganic compounds. 

The Type 2 and Type 4 RRSs apply site-specific risk data to the evaluation of residential (Type 2) 

and non-residential (Type 4) property classifications. An analysis of the soil data collected revealed 

that only two VOCs (TCE and PCE) exceed the Type 2 and Type 4 RRS at only two sampling 

locations. 

11.1.3.2 Groundwater Contamination 

An analysis of the groundwater analytical data indicates that shallow groundwater beneath the site 

does not meet the Type 1 or Type 3 RRSs, which use a standardized approach to exposure 

assumptions for residential (Type 1) and non-residential (Type 3) property classifications. The site 

failed to meet the criteria for seventeen analytes consisting ofVOCs and inorganic compounds. 

The results of screening groundwater data against Type 2 (residential) and Type 4 (non-residential) 

standards indicates that the levels of TCE, metals, and several less frequently detected organic 

compounds were exceeded in the shallow groundwater at one or more sampling points. 

Based on the non-residential use of the property at this time, it is asswned that the calculated Type 4 

RRS for soil and groundwater (Table CS-1 of Appendix C) may apply as remedial goals for the AlP 

site. Since the Type 4 standards have been exceeded at several areas of the site, we conclude that, 

under present conditions, the use of remedial measures to control the regulated substances may be 

required. 
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~ 11.2 RECOMMENDATIONS 

Based upon the results of the site investigation we recommend the following: 

1. Collect water quality samples from Armstrong's #3A, #4A, #7 and #6, and the GA. 
Hydrate well. The first three wells are believed to lie adjacent to or within the high 

TCE groundwater plume located along the west side of the AlP and are of greatest 
concern. The Armstrong #6 and the GA. Hydrate well are located hydraulically 

down gradient from the lower concentration TCE plume( s) discovered within tile AlP. 
. f 

It is also recommended that if there are any "capped" wells or wells-where the turbine 

pumps have been removed for cleaning then an attempt should be made to collect 

groundwater samples from the upper screen interval ( 120 ft. zone) using reverse 

packer test methods. The old U.S. Navy well should also be sampled if still open. 

2. Develop and sample monitor wells PZ-1 through PZ-6. Care should be taken to 

micro-purge the monitor wells so that representative groundwater samples from 

the shallow unconfmed aquifer can be obtained. 

3. Install additional on-site groundwater monitoring wells in several areas. Based upon 

information currently available, consideration should be given to installing well nests 

located (1) just south ofiGW-8, (2) in the southwest comer of the AlP property (200 

ft west ofiGW-17), (3) in the southeast comer of the AlP (east ofiGW-33/IGW-34), 

and (4) in an upgradient location to serve as background (near IGW-19/IGW-19). 

The placement of .these wells may be dependent on the results of the first two 
recommendations. The nested wells should be screened into the shallow water table 

and the first water producing sand of the Tuscaloosa aquifer. The deeper wells should 

be constructed to case off the upper contaminated zone. 

4. Locate and characterize the source of the high concentration TCE plume along the 

western boundary. Concentrations in the area of IGW-8 and IGW-9 suggest a 
possible DNAPL source.. Drilling/testing activities should try to minimize the 

potential downward migration of contaminants and avoid excessive probing. Wells 

in this area should be double cased to seal off the upper contaminated zone and the 

investigation should focus on characterizing detailed stratigraphy (soil profiles) and 

groundwater flow pathways. 
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Table 1-1 
Summary of Previous Analytical Data -Allied Industrial Park 

Hazardous Site Response Act Investigation 
Former Macon Naval Ordnance Plant 

Macon, Georgia 
Rust Project No. 33941.000 

Parameter 

INORGANICS 
Aluminum 
Arsenic 
Barium 

Cadmium 
Chromium 

Iron 
Lead 

Manganese 
Mercury 
Selenium 

Silver 
ORGANICS 

bJs(2-Elhylhexyl)phlhalale 
Chlorofomi 

Meihylene Chloride 
Penlaerythritoltetranilrale 

Total Petroleum Hydrocarbons 
Trichloroethene 

-

NW Quad 
(mg/kg) 

NA 
10.7 
17.2 
NA 
13.6 
NA 
9.1 
NA 

0.09 
0.63 
BDL 

^? ••'Si'.\^'^:^':!'!5-v'-^vi?-!-' 

0.6 
BDL 
0.2 
NA 
NA 
BDL 

Beaver En 
(se 

NE Quad 
(mg/kfl) 

NA 
8.89 
16.5 
NA 
14.4 
NA 
9.33 
NA 
0.08 
0.47 
0.4 

'&^PP:^-PP 
BOL 
0.035 
0.1 
NA 
NA 
BDL 

glneering 

SW Quad 
(mg/kfl) 

NA 
6.93 
32.7 
NA 

9.61 
NA 
12.8 
NA 
0.2 
0.44 
0.53 

<0.5 
BDL 
BDL 
NA 
NA 
BDL 

SE Quad 
(mn/kg) 

NA 
6.85 
18.6 
NA 
13.7 
NA 
9.53 
NA ~^ 

0.07 
0.41 
BDL 

i^-ypppppi 
1.8 
BDL 
1.17 
NA 
NA 
BDL 

Location 
ESE, Inc. 

(soil) 
SD-2 

(mg/kB) 

BDL 
1.87 
30.4 
0.657 
12.9 
BDL 
22.6 
BDL 
BDL 
BDL 
BDL 

': •': : ' r ; ' O ;"• ••'.''S.'-'J-i'^ 

BDL 
BDL 
BDL 
4.92 
12.6 
BDL 

SD-2 Dup 
{mn;kfl) 

BDL 
1.84 
27 

0.766 
13.6 
BOL 
26.9 
BDL 
BDL 
BDL 
BDL 

BDL 
BDL 
BDL 
6.1 
12.2 
BDL 

MW-1 
(ppm) 

179 
BDL 

0.65 
BDL 

^ 7.18 
106 

0.31 
1.31 
BDL 
BDL 
BDL 

::"^.^^Ji5>;-!'?''!-!.!.!.!-!.^ 

BDL 
BDL 
BDL 
NA 
NA 
BDL 

WEGS 
(groundwater) 

MW-2 
(ppm) 

65.1 
BDL 

0.18 
BDL 
0.6 
56.7 
BDL 
0.38 
BDL 
BDL 
BDL 

. : ; , : . • . : : . . : . • . . : , ' . , ; . ^ . : : - . ; . : • . : .^ 

BDL 
BDL 
BDL 
NA 
NA 

0.022 

MW-3 
(ppm) 

737 
BDL 
1.46 
BDL 
0.85 
104 
0.82 
3.34 
BDL 
BDL 
BDL 

C-:PpcmP-
NA 
BDL 
BDL 
NA 
NA 
BDL 

MW-4 
(ppm) 

62,5 
BDL 

0.24 
BDL 
0.09 
47.2 
BDL 
0.55 
BDL 
BDL 
BDL 

P^CCCPPC^ 
NA 
BDL 
BDL 
NA 
NA 

0.062 

NA= Not Analyzed 
BDL = Below Detection Limits 
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c 

Well No. Northing Easting 
Coordinate Coordinate 

MW-1 1008453.52 
MW-2 1007495.06 
MW-3 1007249.66 
MW-4 1007276.37 
MW-5 1007329.30 
MW-6 1007074.45 
MW-7 1006814.08 
MW-8 1006893.75 
MW-9 1006972.18 
MW-10 1007259.72 
MW-11 1007284.82 
PZ-1 1010971.39 
PZ-2 1011352.85 
PZ-3 1009930.01 
PZ-4 1009238.56 
PZ-5 1008907.39 
PZ-6 1008681.53 

ft-msl = feet mean sea level 
ft-bls = feet below land surface 

g:\wordproc\33941\33941055. XLS 

658704.01 
659335.07 
659675.89 
659217.75 
659110.10 
659019.61 
659355.04 
659730.93 
660189.45 
660061 .84 
659218.67 
658986.27 
661746.59 
660709.40 
660710.80 
659173.21 
661729.58 

Ground Elev. 
ft-msl 

306.4 
283.9 
280.8 
278.9 
278.5 
276.8 
276.9 
275.4 
275.7 
277.4 
279.0 
322.6 
351.0 
343.8 
333.0 
308.2 
304.9 

c 
Table 2-1 

Well Construction Summary 
Macon Naval Ordnance Plant 

Macon, Georgia 
Rust Project No. 33941.000 

Top of Casing Top Screen Bottom 
Elevation ft-bls Screen 

ft-msl ft-bls 
308.87 24.2 34.2 
286.06 12.1 22.1 
283.04 13.4 23.4 
281.12 5.4 15.4 
280.69 6.0 16.0 

279.3 4.8 14.8 
278.2 3.8 8.8 

277.87 2.0 7.0 
278.20 2.7 7.7 
279.92 3.0 8.0 
281.52 40.0 50.0 
325.17 21.0 31 .0 
350.70 39.5 49.5 
346.12 44.5 54.5 
335.11 39.5 49.5 
310.48 14.5 24.5 
307.21 19.5 29.5 

( 

Bottom Top Seal Bottom Well Date 
Well ft-bls Seal Material Installed 
ft-bls ft-bts 

34.2 17.5 21.0 2"-PVC 9/12/69 
22.1 2.0 4.0 2"-PVC 9/13/89 
23.4 6.1 10.8 2"-PVC 9/14/89 
15.4 1.4 3.7 2"-PVC 9/14/89 
16.0 2.2 4.4 2"-PVC 9115/89 
15.3 0.5 1.5 2"-PVC 1/29/96 

9.1 0.0 3.8 2"-PVC 2/6/96 
7.3 0.0 2.0 2"-PVC 218196 
8.0 0.0 2.7 2"-PVC 2/7/96 
8.3 0.0 3.0 2"-PVC 2/6/96 

50.5 28.6 32.6 2"-PVC 1/26/96 
31.5 11.0 17.0 2"-PVC 10/11/94 
50.0 31 .0 37.0 2"-PVC 10/6/94 
55.0 36.0 42.0 2"-PVC 10/13/94 
50.0 32.0 37.0 2"-PVC 10/5/94 
25.0 5.5 10.5 2"-PVC 10/6/94 
30.0 10.7 16.0 2"-PVC 10/7/94 

519197 
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Well No. Northing 
Coordinate 

MW-1 1008453.52 
MW-2 1007495.06 
MW-3 1007249.66 
MW-4 1007276.37 
MW-5 1007329.30 
MW-6 1007074.45 
MW-7 1006814.08 
MW-8 1006893.75 
MW-9 1006972.18 
MW-10 1007259.72 
MW-11 1007284.82 
PZ-1 1010971.39 
PZ-2 1011352.85 
PZ-3 1009930.01 
PZ-4 1009238.56 
PZ-5 1008907.39 
PZ-6 1008681 .53 

Table 2-2 
Groundwater Elevation Summary 

Macon Naval Ordnance Plant 
Macon, Georgia 

Rust Project No. 33941 .000 

Easting Ground Top of Casing 
Coordinate Surface Elevation 

Elevation ft. msl 
ft. msl 

658704.01 306.4 308.87 
659335.07 283.9 286.06 
659675.89 280.8 283.04 
659217.75 278.9 281.12 
659110.10 278.5 280.69 
659019.61 276.8 279.3 
659355.04 276.9 278.2 
659730.93 275.4 277.90 
660189.45 275.7 278.20 
660061 .84 277.4 279.90 
659218.67 279.0 281 .50 
658986.27 322.6 325.17 
661746.59 351 .0 350.70 
660709.40 343.8 346.12 
660710.80 333.0 335.11 
659173.21 308.2 310.48 
661729.58 304.9 307.21 

ft. msl = feet mean sea level 
ft. bls = feet below land surface 
ft . TOC = feet below top of casing 
Note: all measurements taken 4/25/96 

MW-1 through MW-11 at former MNOP Landfill 
PZ-1 through PZ-6 at AlP 

g:\wordproc\33941 \33941 OSOX LS 

Depth to Water 
Water Elevation 

ft. TOC ft. msl 

16.53 292.34 
4.86 281.20 
4.22 278.82 
3.05 278.07 
2.23 278.46 
1.96 277.29 
3.25 274.93 
3.24 274.66 
2.82 275.38 
2.73 277.17 
7.15 274.35 
8.19 316.98 

43.04 307.66 
49.72 296.40 
41.38 293.73 
16.05 294.43 
17.45 289.76 
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PZ-1 

PZ-2 

PZ-3 

PZ-4 

PZ-5 

PZ-6 

Table 2-3 
Hydraulic Conductivity Summary 

Former Macon Naval Ordnance Plant 
Rust Project 33941.000 

Rising Head 5.6E-04 l.lE-03 

Rising Head 2.4E-04 4.7E-04 

Rising Head 9.0E-04 1.8E-03 

Rising Head 1.3E-03 2.6E-03 

Rising Head 3.2E-03 6.3E-03 

Rising Head 2.4E-04 4.7E-04 

1.59 

0.67 

2.54 

3.77 

9.03 

0.68 

Reference: Final Project Action Plan, Former Macon Naval Ordnance Plant, Rust, 1994 
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( ( 
Table 2-4 

Summary of Well Constuction Details Obtained From USGS Records 
Wells Located Near MNOP and AlP Sites 

USGS ID WeiiiD Company 

16W024 Annstrong #5 Armstrong Cork 

16W025 Armstrong #4A Armstrong Cork 

16W026 Annstrong #7 Armstrong Cork 

16W020 Annstrong #3A Armstrong Cork 

16W023 Armstrong #6 Armstrong Cork 

16W019 Armstrong #lA Armstrong Cork 

16W005 Armstrong #4 Armstrong Cork 

16W009 16W009 Keebler 

16W008 Keebler #I Keebler 

16WOI8 Kraft #I Riverwood 

16W007 Kraft #2 Riverwood 

16W027 Kraft #3 Riverwood 

I : Groundsurface elevations are approximate 

N/G: Not Given 
N/ A: Not Applicable 
All screen depths given below landsurface. 

Date 

Comp. 

11/23/64 

11124/69 

3/18/68 

5120/64 

10/5/66 

4115/64 

1/19/60 

10/9/89 

9/1/53 

3127/46 

9/30/68 

9110179 

Specific Capacity in gallons per minute per foot drawdown 
Yield in gallons per minute 

q.-1 ... ordproc1JJ94 11319~ /069.Xl-S 

GSEieY.1 Total 

Depth 

320 243 

290 240 

270 210 

320 256 

303 260 

340 238 

290 285 

N/G 300 

370 N/G 

310 244 

354 183 

315 290 

Rust Project No. 33941.000 

Screen I Screen 2 Screen 3 Screen 4 Screen 5 

100 to 105 133 to 153 168to 173 228 to 243 N/A 

120 to 155 225 to 240 N/A N/A N/A 

80 to 120 128to 133 195 to 210 N/A N/A 

128 to 148 !55 to 160 186 to 191 230 to 235 251 to 256 

140 to 160 240to 260 N/A N/A N/A 

120 to 145 223 to 238 N/A N/A N/A 

130 to 140 165 to 180 235 to 245 260 to 265 N/A 

150 to 165 175 to 195 250 to 265 280 to 290 N/A 

N/G N/G N/G N/G N/G 

60 to 70 160 to 170 212 to 217 N/A N/A 

100 to 120 135 to 160 178 to 183 N/A N/A 

150 to 190 200to 210 270 to 280 N/A N/A 

( 

Yield Spec Use Status 

Capacity 

465 4. 1 Industrial Supply Active 

524 7.2 Industrial Supply Active 

305 6.3 Industrial Supply Active 

360 2.8 Industrial Supply Active 

510 7.1 Industrial Supply Active 

448 4.9 Industrial Supply Active 

632 N/G Industrial Supply Abandoned 

270 11.25 Industrial Supply Active 

N/G N/G Industrial Supply Abandoned (?) 

411 8 .93 Industrial Supply Active 

285 8 .63 Industrial Supply Active 

250 2.84 Industrial Supply Active 
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Matrix 

Soli 

from 
Plant OperaUons & 

Explosive Compounds 
Sites 

Soil 

from PCB Sites 

Soli 

Offsi1e Source 11om 
OP'T oear Drainage 

Ditches 

Soil 

Background 

FI8UI u-c ~ 
Samples Samples Samples 

107 9 9 

- ·· 
107 9 9 

107 9 9 

------
107 9 9 

9 2 2 

- -- -
9 2 2 

- ·-
9 2 2 

( 
Table 4-1 

So li Sampling and Analytical Raqulrementa 
Allied Industrial Pari< 

Macon, Georgia 
Rust Proj ect No. 33941 .000 

I olaf Arial)lilcal 
Samples Analysis Protocol Procedures 

125 voc SW-848 EPA8260 

-
125 SVOCIPAH SW-848 EPA8270 

125 Priority SW-848 EPA6010. 
Pollutant 7060,7421 . 
Metals 7740 

125 Explosive SW-846 EPA6330 
Residues 

13 voc SW-848 EPA 8280 

13 SVOCIPAH SW-846 EPA8270 

13 Pesticides/ SW-846 EPA8080 
PCBS 

Rold1ng 
Time 

14 days 

7/40days 

160 days. 
28 days for 
mercu~ 

14/40days 

14 days 

7140 days 

--
14/40deys 

---------- ·---
9 2 2 \3 Priority SW-846 EPA6010. 1BO daya, 

Pollutant 7060,7421, 2B days lor 
Metals 7740 mercurv 

3 0 0 3 VOC SW-846 EPA8260 · 14days 

. . 
3 0 0 3 SVOCIPAH SW-848 EPA8270 7/40days 

·-
3 0 0 3 Priori1Y SW-846 EPA6010, 180 days, 

Pollutant 7060, 7421, 28 days for 
Metals 1740 mercurv 

4 0 0 voc SW-846 EPAB260 14 days 

;------~~---- --
4 0 0 SVOCIPAH SW-848 EPA8270 7/40 days 

;------------ -· -- -
4 0 0 Priority SW-848 EPA8010 . 180 days. 

Pollutant 7060, 7421 , 28 days l or 
Metals 7740 mercury ___ 

---·-------~---- - ---· 
4 0 0 Explosive SW-846 EPA B330 14/40 days 

Residue 

.. 
(1) Per EM-200-1-3, 'Table l-1, 31 March 9!> except soli sample container requ·~remenls which have been reduced perUSACE approval. 

( 

Preservation ~ample (1) 
Requirements Containers 

Ice to 4 degrees C 1-125mL 
glass i 

septa vial I 

Ice to 4 degrees C 1-4oz 
glass 

Ice to 4 degrees C 1-4oz 
glass 

Ice to 4 degrees C 1-40~ 
glau 

Ice to 4 degrees C 1-125 ml 
gl ass 

seeta vial .. 
Ice to 4 degrees C 1-4 oz 

glass 

--
Ice to 4 degrees C 1-4oz 

gla95 

---·--
Ice to 4 degrees C 1-4oz 

gl ass I 
I 

Ice to 4 degrees C 1-125ml 
I 

grass 
seeta \rial 

Ice to 4 degrees C 1-4 oz 
glass 

---1 
Ice to 4 degrees C 1-4oz 

glass 

Ice to 4 degrees C 1-125mL 
gless 

septa vial 

Ice to 4 degrees C 1-4oz 
glass 

- -

Ice to 4 degrees C 1-4 oz 
glass 

--~---

Ice to 4 degrees C 1·4 oz 
glass 
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( 

Parameter Unit ISlA (1'·2') 

( 
Table 4·2 

Allied Industrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

JSL-1 (15'·16') ISL-2 (1'-2') ISL-2 (35'· 36') ISL-2-A (I '·2') 
DUP 

( 

ISL-3 (I' -2' ) 

.::: tnorgan_td::·:.:.' ""'. ·.-"" ..... "" .. ·.·"'······'"".,"'.,.."""'~"'· ·~=·· . .;.;.-=..' ..:.:::::.:..:; .:.:.:...:·'""·"'=· ~-· • · ··. ·:.=:=:-:~:=):':·:~:=:=r{=>:=:=:=:=:=:=:=:-:=,:::: : '-~:;·:,.=::.:::::: '='='<<==::=: -.-., .. ,._.,, ....• ,:,:::,,=:=r:,:·:Ti· ..... :::·: : .. _._ .. , ... ·. ;:··· · .,., .. , . .-·············· .= :, .. · · ... ·· · · · ==:.:.:: .. · .. ······'·''··' ·=·· --··:= ... :::·,, ·. ,_._ ·,:: 
lr.a:.:.:n:.:.tim'-7:7-on""'w,_· __________ ~........-:m::.<g/k:r.=g,___ ----:<-=-2-..:.4 ______ _____,<-=2o.::.S=:-------<c"'2"-'.5'--- - - ---<-=2::...4.:._ . ti_t=~-=~=-=~·..::c:i:..o.·9...:J __ _ 

~Jiium mg/kg .05 J .025 J .27 J _<~.0-=-:-17'-------.:..:·1~8-=--J ~-----"· ..:.,11'------ll 

1~c7a~dm~iu~m~----~-----~m"-'~~gL-.----~-2~3~J~----------~<~.2~----------~-4~J~-----~~-2~2~J~-----~-5~8~7~---- .42 
chromium mglkg 7.26 3.86 14 1.66 18.5 18.3 
C<Jilper mglkg_ 1.95 1.2 4.97 1.21 11.5 4.81 

lr..::le::.:a=--d _ ___________ ~----'20::.30:::4'::--~----=':..::·0;-;:3-=------::':-;-':::·5~----...:.1.:.;;.1~9=-------'-17.3 .-:-7 _____ 78.-..:=:2c:-:8 __ _,1 
mercury_ mglkg < .027 < .028 .068 J < .027 .12 .034 J 

u.....::n~ic::::ke:;.l _________ ___!!m!Cglkt;J>-g- .77 J .25 J 4.26 .34 J 4 .74 3.61 

1~s~el~en:.:.:i~um~-----------------2m!C~~g---~-~267J7-----------<~.0~8~1---------<~-~08~3~--------<~.0~8 ________ <_-~08~3 _________ <_.~0~82~--~I 
silver mglkg < .21 < .21 < .22 < .21 < .22 < .22 

l l--'-th~a:.:.:ll~iu:.:.:m~--------------~~&___---_~<~-~0~8~4;::~~~~~~~~<~~~.0~8-:-7~_-_~~---_-_-_-_-_~<;.~3~6~J~~~~~---_-_-_-~<~7~.0~8~5~_-: _______ <~-~37~J~-------<~-~3~J----~I 
zinc mglkg < 3.27 < 2 J 11.9 < 1.5 J 21.7 10.8 

:.:::votatlle:Oiial!ici(': :.;:-::.:,, =:=: ·:=>·.:->:::::::::=:::;:::= .::/?:i''\ :·::=='= , .:: ,,, . ·.. .· ··· · '=' , ,, ., ,,,.,,., •.. ;;::' · ·==· ·= '' ,_, ,.,.· .,,,, ... ·.·. · :· ,.=::=:. ::=:: . ,,,,,, >=::=-==:.=:=.· ::=:=·=:=:= =::: ::::,:::.:::·=''::::::;=:,::::: · · · · ., == = ·:· ,,·::=:= =,/::=:/·· · · :=:::_::.:-:/ .. , .: = .:,;e:::=> :::: :.::: =, .: :: ~~::::: : :; , .. ;::::-=, , , ::: '-'''-''.::', ==·" . .. . : ::.:"'"'" 

cis-1,2-dichloroethene mgfkg <.0019J < .0019 <.002 <.0019J < .002J <.002J 
ethylbenzene mglkg < .0008 J < .00083 < .00084 < .00081 J < .00085 J < .00084 J 

lr.h=e""'xa..::c:;:-h:;:.lo::.:ro:;;b=-u.,.-ta~d.,...ie-ne-----~~~-_-=m.:..:Jglk"?g"--_-- < .0012 J < .0012 < .0013 < .0012 J < .0013 J < .0012 J 
1!--.:m:.:..+~p~-?xyt;le::.:n;.:e'---------------=.:.:m~g < .0025 J < .0026 < .0026 < .0025 J < .0026 J < .0026 J 

naphthalen.::.c - -------------'m:..:lglk"?g.__ _ _ <~.O~O~I--=I-:J------·-<---:-'-:.00:=-:-12:;---------:-<..:.;.0:;;0:;-12:;-_____ <.,....:::0-=-0~II:..:J:---- <---:-=-:.0:-::0.;.;12~J::----·--<--::-=-;.O:;;O-;.ci277J __ 11 
o-xylene mgfkg < .0015 J < .0016 _______ <-:.::':00"=176::--------<--::.0~0c.:-1:=:5:"J:--·- ____ ·<_.=:=:00:::176-='"Jo--·------<-:.0~071-=-.6-:--J:----II 

u-=te:::cl:=-=ra:.::c:.::hl""o:.:ro:.::e.:::th~en:;.:e:...._ _________ _:m,:oglk"?g'"--·- < .00052 J < .00054 < .00055 < .00053 J --....,<..:.:.0~0:;;0~557.--J -------.,<--'-.0~00~557.--J ---11 
toluene mglkg < .0009 J < .00094 < .00095 < .00091 J _<......:..:.0•.:;0.::.;09:,.:5:....:J:......... ____ <......:..:.0:.:;00.::.9::,.:5:..;J:-----1l 

~r...:'rccac:;ns7-.!.JI ~2-..::d;:.::ic:;.:h~lo::.ro::.:e::.::lh~e:.:.:n=.e _______ _!!lS:!!L_ < .00058 J < .0006 < .00061 < .00059 J < .00062 J < .00061 J 
trichlor()ethene ",~.!!f.\<~ .. -.. _<.:..:_7oo;.:0~4:.;5-:J-------<.:...:.0;:00~47::---------:oost J < .00045 J < .00047 J .004 J 

:::,St"lni\i"olatile:orciinit:s·::-=.::,;::,:::=:,:=,,:=:'::;r:;:=:=:='t- .-,~=~:r: ='=' '· , ,,,::==::,, ,,,, ,,,,_,., .. , ., -= =· ; .. .. . ·. __ ,_,.. . == ='-!:,::;-::=: ::'::=:::::-:=:,,:.-,=: ·---- :.·. .. . .: ,_ :' . ·:= , J/?'k:';:::::=:: : .. , .... .:.=,·; .. : -.~:~:·=::: ,::::-:';:-,,,. . . .. .... . ·.:= •. ,. ':=.=:·t: . . . . _ . ....... ,._, 

benzo(b)fluoranthcne mgfkg < .087 ___ <...;.:.:.0:,-:9.;.-1 _ _ _______ <..:.:.0:,-:9;::2 _________ -'--<'Q~-9 _ _______ <_:.:::.0:::93;:..-_ _____ <..:....:.::.0:::92~ 
bis(2-ethxlhexyl)phtha!_a::.lc:...._ _ ___ .....:..:m"'glkc:.:<>g ____ '-'<,:..:-9:..::3'-----------<-=-.9.:.;6:---------<-'.-'-:98::-- _____ <_.:..:.9-:4 ____ _____ <-::.9::,.:8'----------<-=-.9::..;7o-----

lr--:d-:--i ·-'-'n....:-bc.::u~ttyl -'-I "'ph'""t'"'"ha""l""at:..:.e __________ ...:.:.:m~'7-"'g'-------'-'.3:....:4:-=J:---__________ <~.-7:17:-----------<-'.-7:17:---------<.:..:·-;.c'6;-. .77 < .17 

1~fl~u~o~ra=n~th~e..:.:n.::.e _____________ ~-----<~.1~6~---------<......:..:.1~7 ________ <_.~1-:--7- ______ <-7.1-=-.6~---------<~-~1 7~-----------~-
_J)_henanthrene mglkg < .097 < .I < . I < .098 < .I < .I 
.. exrene m~& < .14 < .14 < .15 < .14 < .15 < .1 5 

-:-'Explosive -R,sldues: · ·= · ' ::: · ·:·: .... , .. .-::: =:-:::-· -•. =:::, :,:,:::=~-=: ::; ..... · ...... ·. · ... , ···· :.~ ·'·'·: , __ ,_,_,_,_._,,_. ':::'=: =' .·.·= ·. · . . , ,,_., :=::-'· .... , .. ,, .. ,, =:. .. .. ........ =: ·.:--:=~ . , .. _ . . ... .. ''"' ·c:: • '' == '' ,: .:: •. .::=::::::: ... · ··--····· .. ,, ':::::,.::: ·= .. :::: .. = = .. : •, =· ·-'·· ' · 

tr-=2~4~-~d~in.:::il~ro~t=-o:.::lu""e"'ne:...._ __________ ~m~~~gL-_____ <..:.-~02~4~----------<~--=-02~4~---------~<~.0~2~4:----------<~.0~2~4--
nitrobenzene mglkg < .057 < .057 < .057 < .057 

< .024 <.024 
< .057 <.057 

ir'·--c· P~:e:;st:.:ic;:' i:::de:':.'i""'IP.:...C:::;-:::B,_; e::. :::"-: c::--•"-:•·•'c::::,·=·..:.·•·•·-"-=·· .:..:·--·e::·-·..:.~=:•e:;:: 2. ·=:'-'-.:C:'-':;·"';:::'=':;=;"':~.::"-t"'• · ""':: :"";:. .=:.c:.''-~:/":'·: '"'":-::,"""'::.; ... ;·""".-'-': :""::"'- :"'""'"''"'-''~·- ~-;:,.;·· ·:::.'·:.;;--cc· .. ·"-·.--e::··..:.'·--:e:;.:. '..:.'c··--. ..:.··· .;.:.· ···:.:..'>-~· .. ; -:.:::::':"'",, .. ;;.;, ·~··c.:.<.~= '="~·::::~: ·'""::= .. :···"-··•'=·=-'-··-~· . ~·--:-:-.:;' ::::.::·;;_;· """'""' .. ..:.· ·..c:..':.c: •;....: .. '-". · .. '-'-.. . .- ·. -., .. : ., ; :·. :,: :::._ , _, ., _,: ·, ·=•· :\ -:· .-:· ,._. ·· 

lr· -:4-'-:,4::-'·;:,D;:,O-;:;D------ - --------..:.:m.:.ogfko::;-:."g'------7N;:;A.:.._ _ ____ -----:N;-;-A:.;----·------7N;:;A:___ _______ ----;N;-;-A~---------N_A_ ~-----------oN-:-:A-=-----JI 
_i~:oD:,:E:----------·------~8- ___ 7N:"'A'---------------:-N;:;A~ ------:N'-7A7-- NA ----------...:,N.;:.A~-------:--:N'-7-A------ll 

4 4'-0DT ---'m"'glkz=gL-___ ..;N..:.:A..:._ _ ____ _ ___:_N::..:A:..... --------:N;-;:;.:A ______ ---7N-:':A~--- ___ 7N;:;A::.__ __ - --------:-N;:-;A.:.._ ___ _ 
endrin mglkg NA NA NA NA NA NA 

mglkg ~ milligrams p<r kilogram 

NA = not analyzed 
J = indicates an estimated value 
R = indicates data rejected during validation as unsuable 
DUP indicates the sample is a duplicate. 
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( 

Parameter Unit ISL-3 (30' -31 ') 

C. 
Table 4-2 (continued) 
Allied lndu!trial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No.33941.000 

1Slr4 (I' -3') 1Slr4-A (l'-3') 
our 

( 

ISlrS (l'-2') ISir S (40'-41') 1Slr6 (l'-2') l 
~~-nits ''"~:.;~:::~;;·:-:+:::_::,:,:_;:('::':)ji~'''''>\''''''-''H" ,,,,:,, :::;·::-:_,~,:~:·:r '\~ ;:;:;·;:;:i t'':Fl.::'::,;::::,:, ;,;.;::;:: .. '·>'.', ,,_:, ,:,::::::'}'''';::::::; '·' :,(,,,.,,,,,"'= h:'i·', 't<~~,:::::::·, 1 i ~ ;,_,:.:::.·; ~.:,;:; _,;:::,'::.::.: : .: -,- :· ·: ., .. . · : ,. ,' ·:,: ~ < ·: · ,_. ~-::.:: .::, -:·'Ji::.;;::-:-.:.~ ,: , -~·::.: ··-: ;-, 

antimony mglkg < 2.4 _ < 2.5 3.6 J < 2.6 < 2.3 < 2.5 
beryllium mglkg < .017 28 J .24 J . .II J < .017 .097 J 
cadmium mglkg <.2 .48 J .461 .903 < .19 .837 
chromium ~ 1.34 16.9 20.3 25.4 1.61 20.6 
~er mglkg _ < .8 5.58 5.86 7.78 < .77 5.78 

lead mglk_g ___ ~_5 ___ 7.3 7.61 6.92 .637 4.56 
mercury_____ mglkg < .027 .091 .0681 < .033 < .027 < .031 

nickel mglkg < .061 4.1 4.07 ·- ·---- 6.84 .44 J 1.6 J 
selenium mglkg < .08 .53 J .38 J .36 J < .077 .679 
silver mglkg < .21 < .22 < 22 < .22 < .2 < .22 
thallium _____ m8!1g < .086 < .31 J < .31 J < .091 < .083 < .088 
zinc ___ _!!!glkg < l J 11.1 I 0 . ·- 8.47 1.1 J 5.69 

;,:: voJa.ilttOI'Rinlcs ~·:::::::-:::~;;:::::s:::s\?§:::·:): l;: ~: ;h~':'-:'::~·;:~';s'>:.:~::::;::.c 'i''\':':':::':, :;::::i.i :.~ nit>::::::,:,.;;;:;_:~':::.\,}::::-.. :~},:;<A::·;::::.:::<-~<r>;~:,_;_;c·/'':::;: _,: ; ;; :::, : ;,;~_;· :>:, ,, ·, :'.;:;::,'',_:_-:.·; _,,.; , ;:; :::::;:::::.:.':r::::.::::n::;;:1 
cis-1,2-dichloroethene . ms!ka < .0019 J < .002 J < .002 J < .002 < .0018 < .002 
ethyl benzene mglka < .00081 J < .00084 J < .00085 J < .00087 < .00078 J < .00083 J 
hexachlorobutadiene ~&.. < .0012J <.0012 J <.0013J <.0013 <.0012 < .0012 
m+p-xylene _ mglkg < .0025 J < .0026 J < .0026 J < .0027 < .0024 J __ .. _ __ <_.0026 J _ 
nBj)_hthalene .. mglkg < .0011 J < .0012 J < .0012 J < .0012 < .0011 < .0012 
o-XY.Iene ~-- < .00151 < .0016 J < .0016 J < .0016 < .00 15 < .0016 
tetrachloroethene mg!kg < .00053 J .8 J .2 J < .00057 < .0005 I < .00055 
toluene mglkg . < .00092 1 < .00095 J < .00096 J < .00097 < .00088 < .00094 
trans- I ,2-dichloroethene _!!!glkp, < .00059 J < .00061 J < .00062 J < .00063 < .00057 < .0006 1 
trichloroethene m8/k,$ < .00046 J 1.2 J .37 J < .00048 < .00044 < .00047 

:,:-semiv-ohltiie'Orgaiiiti·:'?'}/l '::;:,.;:':::::;:;;:::::,:,::;::::::-u'~:::::~.--:, : ::·=.::::::::':.: :.: '·'·' ·'' ,.,. :: ,. . · .. . , ,-,·. ::· .- -, ·· · ,. ::·:·: .. -::::::::' ::: .... _._,_. ___ , ....... , ,-,, .... :.:::.::"'''· . . ,_,, .:-: :· . .- '· :~'- '' ... ,.:.>. .- ' ,. · ., .. ~ -... , .. ,, -,.. · -- ·. '"' ,,_.. ' ' ~:i', i :<~->::: ,,y :: : ::::.:::·.:, :.-:. , :: :·: 
benzo(b)fluoranthene ~g < .089 < .092 < .093 < .095 < .086 < .091 
bis(2-ethylhexyl)phthall!_t_e___ mg!kg < .94 < .98 < .99 ------- < I < .91 < .97 
di-n-butyl phthalate mglkg < .16 .78 < .17 < .17 < .16 < .17 
tluoranthene m~g <. 16 < .17 < .17 <. 17 <.16 _<...:.-::..,;17'---
phenanthrenc mglkg < .099 < . I < . I < . I < .095 <--:·.:..,1 ---fl 

p)'rene ~.8 < .14 < . IS <.15 < .15 < .14 ·-----<" .14 
. : Eililosivt:-Ri'slihi-ef ::.::,.-; .': : · .,_._._,_,,._. .,. ·,.:, · ., ~ ~ .. ~ ,_, ~:::.; .. ,.~. ;.;:: ~- :. · ~ :: , ..... ,, .. :,; = ·. :: ~ , .. . . . . .·. _. ' : .. :,_:_.:.:.:.; .. ~ ::; ;. ~ .:. ~ .; ~ '· <-~:- '-~ .'. ~) : .. ;.J ~-' --.... ~ _,.: .. :. :. '· .: .: -· .· -, .. -.-.. ::::::::'--:::: .: ; ::; _,_: ·,x,_,,:.:::,:,:.:·:: :.-::.:. := :.::~.;:'.:;;::: '.:: :·: : ~ i.::. ::(·:·, :· : :: ; ::::: 

2 4-dinitrotoluene mglkg < .024 < .024 < .024 < .024 < .024 < .024 
nitrobenzene mglkg < .057 < .057 < .051 < .057 < .057 < .057 

::::P.eStlcldr;!PCBs::'': :-.;::::': ' ''''''':·:·:::,:::::;':/._.:.:,:::·.~·,)i~~;::''·''i.:~-:::::~.;:~::'.' .. ':~:.' ~-=:·.:: :·.:,::: ;:_:·.:: ; -.· ._ . .-:::·: :::; ·:: ~-:··~.;_:~:;,::_,:)<.-,:'.i:ii-i:i::~;.;' .. ,~~.;-,:,::::.::,:·· :: '· ;:~::-~:_., ,.,, .,,,_,,,_.,: ,, , ,,.,,. ,,:- ;,::: ::-::::·::::;:.,:;;, :;;' ·'·.:;:'}'.:<~e; ~-,,.,;~, ,._.. · 
4 4'-DDD - --- ms/l<:g NA NA NA NA NA NA 
4,4'-DDE mg!kg NA NA NA NA NA ---:N-,:A.,:-----ll 

4 4'-DDT mglkg NA NA NA NA NA NA 
endrin m8/kg NA NA NA ··-m- NA NA 

ms/ltg ~ milligrams per kilosram 

NA ~ not anal~d 

J r= indicates an estimated value 
R • indicatn data rejected during validotion as unsuable 

OUP indicotes the sample is a duplicate. 
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( 

Parameter Unit 1Slr6 (45'-46') 

( 
Table 4-2 (continued) 
Allied Industrial Park 
Soil Analyllul Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-7 (0'-2') ISL-7 (l'-2') 

( 

ISL-8 (0'-2') ISL-8 (9'-11 ') ISL-9 (0'-2') 

:: .=I!i~!Jiinh's = >.>":'</ '\':·:': '''' ·'J~:·>·:''·' .'="··':=':=5>:··'L:::;::::·>>,'<·i'fC:::='<::i:>:, ,'.':>>s :, ,:t .. _, .. ::: .. · ... ::::'::::·:::::>: .. =:':' .. :·:':';:..:::':.,}:<';·'::' ;/ '' ::;: t ,-~:;::;::{ :: ::'· /::; ',, = ' ·, = ' ., · '' :: , : :: .,, ·'=· ;;-:= '=' \-; : :: ·:;, , ,,. , .. _,, , , .. , =, , . . _.,, =, :.'·,,~ 
antimony_ me < 2.4 R < 2.6 R 4.21 R 
beryllium mg/llg .OI--;8-;;J----~-;;=:;2;-;;Jc---____ ..:.c·04~4-:-J-----...;;.5~5~6 ______ :..::.3.::;;3~J-._--__lll_----
cadmium mg/kg < .19 2.27 .56 J 2.32 < .22 .41 J 
chromium mglkg 4.1 36 37.8 22.6 25 4.61 
copper mg!kg 6.64 · 6.66 4.62 13.2 10.3 2.01 
~- mglkg .735 6.941 6.49 28.51 8.951 4.17J 

mercury mglkg < .027 R .035 J R R R 
nickel mg!kg .23 J 4.24 < 1.4 J 7.75 5.93 - ---,-1.::;:.6 "'"J----ll 
selenium mglkg .651 1.41 .731 .642 .54 J .41 J 
silver mglkg < .2 < .23 < .23 < .24 < .23 < .21 
thallium mglkg < .083 < .093 < .093 .46 J < .094 < .084 

:' ~~~~tue ofi&ni~s . , ,u ..... , .. ,._.·... ., :::"":T;;',Piki"';~8l'c.,_·""=., ,,"', ,."",,,,,"',,.,"":, :"':,':,:,:;~""3:""~':="<'"'>"'==:"":=: ,""::: . .-"".;:.;"'_."", . .:"": :"'= :""::=,;,~/"",,:2:::,,~_._ "'.-.-"',-,,,"",,._,"':"':;"'' .. =i':~:. =::= ""':-:;::,:3:""?;:.,::=:,""::=,.,=,~=.=:,~:~'"',= ~~,:"":: : ,.,.,..,:_:~,:,·,"": i-~4,;,:,_.,:_:;,;,"','·."",:::·"·'''===:': '"·'0:-:c~,<= 1f~h;:~·;-;-,.,.,_".,.,····..,.;.::-:-, ·:::::.,_ .-""s"', .. :':7i,1,'~":c:,, .• 7/f:DI 
cis-1 ,2-dichloroethene mglkg < .0018 < .0021 <.0021J .0541 < .00211 < .0019J 
ethylbenzene mglkg < .00079 -<~_o::::oo="8C::8----<....;.0;;::,0:;:08;,:,8,.:,J,--- < .00093 J < .00089 J < .0008 J 
hexachlorobutadiene mglkg < .0012 < .0013 < .0013 J ___ <_:.::.00~14.:..:..1 _____ <.;.:.0:.;:0..:.13;:..;..1 _______ <...:..00~1.;::;2..::.J_--11 
~Y-Iene mglkg < .0024 NA < .0027 J NA NA NA 

naphthalene mglkg < .0011 < .0012 < .0012 J < .00\lJ < .0012 J < .00\\ J 
o-xylene mglkg < .0015 --<-=.oo~I'"'7-~----<-_--:::00"'I:c:7""J:-- < .0018 J < .0017 J < .0015 J 
tetrachloroethene mglkg < .00051 -- ·< .00058 < .00058 J < .0006 J < .00058 J < .00052 J 
toluene mglkg < .00089 _______ <,...:.0;:.:00~979 _____ <::;:.0=-:0~17-J -:------<c..;·;:;OO:;ci'-;'J'------<::;:.0=-:0~17-J -=--- ___ <.;..·:.=:00::,:0::.9-:=-J-:-----il 
trens-1,2-dichloroethcne mglkg < .00057 < .00064 < .00064 J .0\ I J < .00065 J < .00058 J 

benzo(b)fluoranthene mglkg < .086 < .096 < .097 < .I < .098 < .088 
bis(2-ethylhexyl)phthalate m!Vh < .91 < I < I < 1.1 < I < .93 
di-n-butyl phthalate mg/kg _ __ <~. 176 _____ _ -::::2.::-8 ~J _____ ___:·=.297J::--------"· 3:.::5~J:--------"· 2::.:4~J,--
fluoranthene mglkg < .16 < .18 < .18 < .19 < .18 
phenanthrene ~&___ ___ <_:..;:.0::.9:=.5 __ ~ ____ <.:.. 1:...:1:._ ___ ___ <....:.;.1..:,1_ _ _ <. II <. II <.097 
pyrene mfika < .14 < .15 < .15 < .16 < .1 6 

:::;EXPtOSiV.t:Rt:Siih)iS:::. ······-·-: -: .· -.. -:·~ \· -::::::~:~:~<->::~::{::.=:·:~-~-: : :::::::. -::- . -~·-·.·=: ,. ·=· ;.-:-. . ·· .:: . . · ..... · .. -:::·.: :;::>:=: ·x::.::= ::::::::.=:: ::: . :: ·: :: ·::::::: : ·:·.: :::·== .: ·:.::::: : :-.-·.· ···: ··:·: = : :: -·; ~: ::.J~r\=~·;: , .. .. _.:~. ·· .···. · ::·::~; :. -· · · :;:·:: · 
<.14 

... -: ::.::·· . . ·:···· · ~ . .... · .. · .. · .. 
_1,4-dinitrotoluene mglkg < .024 < .024 < .024 < .031 <.031 < .03 

nitrobenzene mglkg < .057 < .057 <.057 <.057 < .057 <.057 
·,. PistiCiileSIPCB$ : :::~. =: ;-,:: .• :::: : >:• ,::· ,,, ::::::::: ::~:::::: =:.::,:::.=,.:: S~·<::=:::=.::::: :·>: ... ,_ ..... :::· :: =; :: '· :: ' ., · : · : .. ::. · =· '· = '· : '.: ;: : ,_ .- _:, :.:. ·: · ..... :· ' : :\::.:: .. :,:_ ... · .:.::; ,:.: ., · = .. : ... . . .., ; ; ; , ;., :: , ; .... , . , :: :, :: :: ·'' ,; :;::.,==: _:·.:: ,, :\ ::·., ., .,. ,::.: , , ""', ::;: ·/ :_:::: ::: :'; :,.: ; := :; ;::;;:.:: 

4,4'-DDD mflkg NA _ _____ _,.N-:'-A::_ ____ ___,N:-,A:,:. -------7N::':A:..._ _ ___ --:-'N':-"A 
4 4'-DDE m~g__~-------;Nc;:A7------~N7:A~-------7N:':A:______ NA-
4 4'-DDT mglkg NA NA NA NA NA 

. endrin mg/kg NA NA NA NA NA 

mglkg ~ milligrams per kilogram 
NA = not analyud 
J = indicates an estimated value 
R ~ indicates data rejected during validation as unsuable 
DUP indicates the sample is a duplicate. 

NA __ 
NA __ 

- -----oN-"-A"'---­
NA 
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Parameter Unit ISL-9 (9' ·II') 

( 
Table 4-2 (continued) 
Allied Industrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-10 (0'-2') ISL-10 (14'-16') 

( 

ISL-11 (0' -2') ISL-11 (14'-16') ISL-12 (i'-2') 

hexachlorobutadiene mglkg__ < .0013 < .0012 < .0012 < .0012 < .0012 < .0013 
m+p-xylene mg!kg NA NA NA NA ::--------__,..:N;O:A:'-:-;;:-----<-'-::.0~02;-:6:----
naphthalene m&!!<g < .0012 < .0011 < .0011 -:<..::. 0~0:-;1~2 ___ . __ __;<:..;;.0~0:-;1.;2-~--..-:<:..:·~00~1~2~--n 
o-xylene mglkg < .0016 < .0015 < .0016 _ ___ -_<_,.:'::00

7
17-.6::--_____ <--':'.07-.0:'::16~ _ ____ <-:·:=::00

7
17-.6::--

tetrachloroethene mglkg < .00055 < .00053 < .00054 < .00055 < .00055 < .00056 
toluene mglkg < .00096 < .00091 < .00093 < .00095 < .00095 < .00096 
trans-1,2-dichloroethene mg/kg < .00062 < .00059 < .0006 < .00061 < .00061 < .00062 
trichloroethene mglkg < .00048 < .00045 < .00046 < .00047 < .00047 .0019 J 
~::~(~)~~!~~:::~!u':~::: 0 0 .:·: :':: · :H~';x; :::;~:,? =~~: .6~;:::.::·;~ ''"''····::H':.:~:~~~~-:; ; ~: 0 0 H:· ::H 0 ;:~·9 :: : .: ~: :::~<:: . 0 0 0 0 ~:o9i '' OHH~--~~~···~-~"'~:---·.~~--~~~;:--'·:~--~, : 0 0 0 ··:: ·/o93 ' 00 00 

bis(2-ethylhexyl)phthalate mg/kg < .99 < .94 < .96 < .98 ______ <...:..9-:-:8:-------<--'.-o-99~---
di-n-butylphthalate ~-- <. 17 .28J <.17 .251 < .17 < .17 
fluoranthene m~ < .17 <. 16 < .17 ..:<.:....177'---- < .17 < .17 
phenanthrene mglkg < . I < .098 < .I < . I < .I < .I 
pyrene mglkg < .15 <. 14 < .14 < .15 <. 15 < .15 

' ~!!!~~:~~~~~!~:es::•:::::: :=::::;;::?:=:: ::'::r~;;:: ' :: :f~~ ·-~ :~;: : ::..:;:::::. :;:::;:: ~ -~;4 ,.,, H·.; ~:~;~O H ,,::,:::'·: .: ·': -~;~·: 0 00 :...:;;."'-'.;>.::..•:~,~·;l.j; •'.::..=• ~"'·:: ":::~c::;"'f~·"'·\'-'>"-': ;;,;'•'""."•:.:.;'"::.:.:': '.:.: ,'.::..>'"-:·:"": ~.;,;;:::~.0'::~4-:-:'','"-'H:..· ·'"'""._,:.:1 

nitrobenzene ----~~----m~g < .057 < .057 < .057 < .057 < .057 < .057 
PestitideSIPCBi ·:· : · ·.:··: · ·' .. · ~ ·. ·:.' : .': ·: · · · . · ·.. . ·· .,. ·.·.··H···:: :·HH ... ·H· ..... H: :,.:: .... H·.:··.· .... ·.·, ··::-·:·:·:·::.:.·:·.;:::::· :.::.;·:·:/),:.·;.:( ::J,' ,.".·" "' ,:.,: , ... :::':<:,:.,.::?'::,,:_:, .. ,,_, ,.," .. ' ... ::·. 
4,4'-DDD . m~--- NA NA NA ~N~A~-----~N~A:...._ ____ -7N~A=----il 
4,4'-DDE mglkg _ NA NA NA NA - - - --7-No-:,A:... _ ______ N::--:'-:'A _ _ _ _ 
4 4'-DDT ~ NA NA NA NA _ _____ N:-;A:,:-____ -:N.;:Ac-----ll 
endrin mg{!sg NA NA NA NA NA NA 

mglkg ~ milligrams per kilogram 
NA = not analyzed 
J :% indicates an estimated value 
R • indicates data rejected during validation as unsuable 
DUP indicates the sample is a duplicate. 
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c 

Parameter Unit ISL-12 (35'-36') 

c 
Table 4-l (cootioued) 
Allied Industrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-13 (0'-2') ISL-13 (24'-26') ISL-14 (.S'-2') ISL-14 (35'-36.5') · ISL-15 (1'-2) 

~~i!!_cs',:='·:.,.:,::=::::s':':.:<::::::,""·, :s:::::l::.::::±::::'>''?·<· :.:::n:~,=::~:?'')' ':T<':·:·:=:::::.:~;.:::.::=:,·:+::•:EL'.:>:::•:!:',·;;::: ., ,,,,., =· · ::(::: ···'"' · .,., . . , ·==··''''"'::=.:=. , .. ,,. .. •..•.••.. ,,,;.:.• .,.,, ,, ..•... , •. ,., ·'·' := :: ;;::·' · '' ...... ; · , ·.= .. : .•. :,.:. ==:: .... · ........ ·., .·.=:>:',::;:. :::.:, 
antimony _ mglkg < 2.5 _ R R7-:---·---<:-:2;.c.2;--------=<'='2==.2'=-__ , < 2.6 

lf---"b.::.:ery":'-'-':llli:.::Uo:.:m:..._. _________ .::mc:cg!k'7"g'----.:.;:·0.:;;2::;-J ----=--=-·=---.-=267-:-J ------=-.01 8 J .13 J .028 J ----m--
cadmium mglkg < .21 .943 <.2 <.19 <.19 < .21 
~~ium mgllcg 1.45 14.6 6.08 16 1.55 22.7 

copper mgllcg < .82 5.93 1.17 3.8 < .73 5.79 
lead mglkg. 1.14 9.07 J 1.86 J 7.37 1.43 8.78 
mercury mglkg < .028 R R < .028 < .027 . I J 
nickel mg/kg .33 J 3.69 .78 J 1.4 J ·.25 J 4.81 
selenium mglkg 1.7 J .771 < .081 .624 .33 J .33 J --

( 

silver m~g < .22 < .22 <.21 <.19 < .19 
thallium mglk="g"------,<~.0;::;;8:;;.8------=.3c;;2:.:;J------<~.o===8==7------=.373-;.J--~---:__-_<_.;.:.0~87=:------_,.;,::..:,..::----ll 
zinc _!!!~ < 2.2 J 18.2 < 4.43 <6.4 < 1.5 J 

<.22 
< .091 
42.6 

: :vol~ili(Ofianics=tt:\.~·>: :,::::::::·>: =\:':?''=J \i:.:=~·>:r;r:=::+'' :.::i '\i ~ ':'~ , ., ,.,:~.,:. ·: •.. ~ ., ., .. ><<;:::;:'=:=:::::=:~ .. ?.:'='''':''·;;,· -··'·'•'· < :·;;,;::}:·:.:, ·:=:•: :=::::i:==::;;:\'F~>;::;:::,:;r: =:::.:::.:.;;::;::;:::;.:, .:.::·:··.,::,: -::.;: ., ,;.::·· , .. ~ . .:.=. ,;: .. = 
cis- I ,2-dichloroethenc mg/kg < .002 
ethyl benzene mglkg < .00084 
hexachlorobutadiene mglkg < .00 12 
m+p-xylene mglkg < .0026 

< .002 J < .0019 < .002 
< 00085 J < .00082 < .00085 J 
<- .0013 J < .0012 < .0013 

NA NA < .0026 J 

<.0019 
<.00082 
<.0012 
< .0025 

<.002 
< .00087 J 

< .0013 
< .0027 J 

< .00121 < .0011 < .0012 < .0011 < .0012 
-----<~.~00~1~6~J~----<~.7oo~I~6----=--<~.0~07167-----<~.7oo~l~6-----<~.00~1~6~- -

-<-:-::.00:;;:0::=:5:=;6=-:J-----<-:-.-::00:;;:0;:.;5::;4----- < .00056 < .00054 < .00057 

naphthalene mltlklt < .0012 
o-xylene mglkg < .0016 

< .00096 J < .00093 ----<""'.oo:-:-::o796:.:------<~.oo-=-o=-=9:-::3-- < .00098 
tetrachloroethene mglkg < .00055 
toluene _ mg/kg < .00094 

_<...._.00=-:;,:-:0.=:62::.J:,.-_~·--<-".C:,000=-":6 -~"---<~.00"'0~6::;;2 ____ -:<_..;;";:000~6;- < .00063 
< .00048 J < .00046 < .00048 < .00046 < .00048 

trans-1,2-dichloroethene m~ < .00061 
trichloroethcne m~~ .0026 J 

, ,,•,,•,·,.•,, ,•,•,•,•,•, ,•,•,•,• •• N'; ·.·.: . . . · .. . . ·.•. •':':'<:'·:::····· . . -. .. -:-.·.· .. •·.·:· .-.· : .. -. . . ·:· ·-.-~-: ~-... -·-:.-·-:-:- -:-:-.-:-.:: . :.-.-: .-: .-.-·.· 

benzo(b)fluoranthene ~ .... s _____ <_. .. ~09;.:;:2c-------<-"':.0:::93,_, _ _ _____ <..:.709::---------<_..-=:09;.:;:3:__ ________ <..:.:.0~9,--------<___;_:.079::...5 __ _,1 bis(2-ethylhexyl)phthalate mg/kg < .97 < .99 < .95 < .99 < .95 < I 
di-n-butyl phthalate mg/kg < .17 .26 J .24 J < .17 < .16 < .17 

1~fl~u~o~ra~n~th~e~n~e _________________ ~m~Wk~g ____ <~.~l~7 ____________ <~·~17~----------~<...._.~1 6~---~---_-_-_-_-_-_-_-<~~·~1~7~.~~~~~~~~~~~<~:~1~6_-_-_____ _____ <~.177 ____ ~1 
phenanthrene mglkg < . I < .I < . I _<___;_:.1.,.-______ <<_.:..:.,.·

1
1
4 
_______ <_. . .:...ll:.-__ ..._,1 

pyrene mgllcg <. 15 < .15 <. 14 < .15 < .15 
, ·'Eiptoiiive= R:eiiiilui:s .: ,, .'.:'<<'·::.:'.,.·:':' ,,, { ': •. . , ., ··.·:':"' :' ::.:.:=: :.: ,.. ·.,.· · · · · : : ::.'_.'=. :"":.:·"'-.. :_.,:'=_.:':··=····"'· .""' .. _. ... ·,.,· =_..:"oc::.::.:."'x ::.:o::''cc' '::'"'"'··"''. ·~·"',,,:,=: '\~"':,. ;""'·;_.:' ,."" .. "" .... _. ... _. .. . _..,· ;.:,;;;.·"":·.··:::· ··:-:·· .'_. ..... _., .. _. .. _. .. :_..:::'_. .. ,._. .. . _. .. _.:;_.': .. _.:_., .":::::' ;"':·, .. _.., _.,,._..,_.:::_.=T_..:"·_.,:.:: ;_.:"::_.:::-._.~:_.:: ':-::: :~:·.:':.:-:" :,:_·:._..~F_.; :_.:,:: -'1: 1 

1~2~4.:...·~d~in~it~ro~t~ol~u~en~e=-------------~m~glk~g ______ <~.0~2~4,--_________ <~.0~2;.:;:4,-----------<--'.702~4~----------<_..~0~24=-----------<--'.702~4~----------<~.0~2~4-----
I~n~it~ro~b~e~n~ze~n~e~~~~~~~~~~m~Wk~a~~~<~.0~5~7~~~~~~<~.0~5~7~~~~~~<~.0~5~7~~~~~'<'~·057 <.057 < .057 
,''PestkideSJPCBt <=:= .:·: , .. :: .. ·: .•. ''''·''::::. .... ·::r::::.-:.,: ::.'::::-.:· ···:,.e:;:'''' ,.·:•::': ,, .. :=:·::r::.: ''·"'., ::,::: '·'''''' ,, , '·"'::- :.:. ... :::.:::.:•.: .... . . ····''' :' ','.~ · . ii' ''·/': .. ·:,:; .. :::·: .. '~~.~L:: . ... , .. · .,.. ·="Y':::·:: \: .,. :: ,::::::::;:: '·<'· · 

4,4'-000 mglkg NA 
4,4'-00E mglkg NA 
4 4'-00T mglkg NA 
endrin mglkg NA 

mg/kg = milligrams P'" kilogram 

NA = not analyzed 
J ~ indicates an tstimated value 

R ~ indicates data rejected during validation as unsuable 
DUP indicates the sample is a duplicate. 

NA NA NA NA NA 
NA NA NA NA NA 

---;..N;:.;A,__ _____ _,N;-;A:;:-- ------:N:-i'A7-_ _____ 7N;:.;A'---·------"N~A.;_ __ _ 
NA NA NA NA NA 
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c 

Parameter Unit ISL-15 (25'-26') 

( 
Table 4-2 (continued) 
Allied lnduslrial Park 
Soil Analylital Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISI..-16 (I '-2') ISL-16 (30'·31 ') 

.· : ~. · =~· ;.; ... ; ~: ;. :····=:··:: .:. :: :::;:::::> • 

C. 

ISL-17 (1'-2') ISL-I 7 (20' -21 ') JSL-18 (I '-2') 

·······:·:·:·:· .. ,._•:···-·-·-·.· .. ·.-·:··:·:·:::·: ·: ... . ·.: : ·:··:' 
antimony_ mg./kg < 2.4 < 2.5 < 2-:.9:=~""--'~~"""'-"'::''7'-'"""'~="'-"-"'"'-""= < 2.6 -~ 

. · ·.·:·; : 

<2.5 < 2.5 
beryllium ·~------____!!!~8. __ --.:·.::..01:..::9=-'J'---------'<·:::..:32.'='

2
J,_
1 
_____ <.:.::·6:..:,_7

2
4..:,.
4 
______ ...:..!..!7-----___:==7--------___:;<·2~9.2=-.;J2:..__ __ _ 

cadmium m~g < .2 
.12 J .029 J 
< .2 < .21 

chromium mg.'!<_g'-------"2:.;.:.5:-:::1;--_____ , 17 31.9 18.3 
copper m~g 1.17 5.24 14.2 6.2 

10.3 5.85 
3.5 1.45 

lead mg./kg .74 . 9.04 20.7 9.4 5.61 2.67 
mercury m~~-----'<~.0~2~77----------~·1717-----------<~.0~3~3 __________ ~~~----------~~------- -~-1~3~----~l 
nickel ·--------'m=g/k;.:'g"----<:;;.:.8:::5-:=-J------..::.5:,c.4"'5o--____ ....:5::,:.9:-.:;6:----·---7.~-----...=.,;,==--------=5:..:;.2;::37'""_-ll 

.0441 < .028 
2J 21 

selenium mg./kg .32 J < .082 .33 J < .086 .33 J < .082 
silver ____ ....:m~g/k«-:;-g.._ ______ <-:.2"='=1 ___________ <_<-:_

0
.2::=
8
2'='
8 
___________ <--::=.2'-'.:5 ____________ -7~-----------'~,-----------·<-<-:.o·::::293::,.2---= thall ium ____ _;:,m"'g/k'?"g.__ _____ <...:,.0::.:8::..:6:._ __________ ,.:..=..:::.=----- - -------"· 5:,:2:.:1:._ _______ ~~-------------'==--------- _ 

<.21 < .22 
< .087 < .088 

zinc mg/kg <3.81 16.3 . _ 23.5 15.2 
::::votaillt:.Oliilnfc!i'::':;::::::'\ :': ..•..... ······ · ... _., ....... -:·:-">:••:: •.• }',',:;:·~ ..:.:~· ·:••-: .. .' ..• \ .. ,._.,., .. · ·.· ·:: ... :.: ~.:.:::c::.::::•:.·· .... , ... ,.,.,,., ..... , . .. ,.,; ... · ............ .......... ,.:::...: .... ... ....... · ........... ,....... ....... . .... · "· .· ... ·•.:• ::':::··>•····· ....... ··· ... ·.·.·.·, ...... ,.·.· .:··:.:•::: ···: ,,,., 

<6.5 < 3.74 

cis-1,2-dichloroethene mg/kg <.0019 <.002 <.0023 < .0019 < .002 <.002 1 
et~ylbenzene ~g < .00082 < .00084 < .00098 < .00083 < .00084 1 < .00088 1 
hexachlorobutadiene --.. - · mg/kg < .0012 < .0012 < .0014 --------<-"_700~1:=:2=----------..:.<::..:.0:,..:0:,..:I-:,2-=- < .0013 

---.....:...::7.::~--11 
m+p-xylene mglkg < .0025 < .0026 < .003 __ <...:,.0::..:0::.::2:.:.5 _______ < .0026 1 < .0027 J 
naphthalene mg/kg < .0011 < .0012 < .0014 < .0011 < .0012 < .0012 
o-xylene mglkg < .0015 <.0016 <.0018 < .0016 < .0016 < .0017 
tetrachloroethene mglkg < .00053 < .00055 < .00064 < .00054 < .00055 < .00057 
toluene mg/kg < .00092 < .00094 < .001 1 < .00093 < .00094 < .00099 
trans-1,2-dichloroethene mg/kg < .00059 < .00061 < .00071 < .0006 ___ <--'.

7
00::-:0::..:6:::1 _____ <~.0700::-:6:-:4,------JI 

trichloroethene mg/kg < .00046 .0013 J .0014 J < .00046 < .00047 < .00049 

benzo(b)fluoranthene ....!!!B < .089 < .092 <.II ________ <---:.0:-':9,..--______ <_.~09::::1 _ ________ <_.0--;9:--'-6·~ 
bis(2-ethylhexyl)phthalate ~g -----<-".'='9s=------<-'=.'=9'=7'------<-'-:'-1.~1 < .96 _ .<....:.::.9-.::7 _________ <~1 ---II 
di-n-butyl phthalate mglkg .21 1 ___ <.:...·:.;.l-=7 _____ ___.:<..:.;.2::--------<..:...:..:.1-=7 _______ <..:....:..:.177 __________ <.:....718::------ll 
fluoranthene mglkg < .16 < .17 < .2 < .17 < .17 _____ <__:.·: 1-:::8 ___ _ 

'-~anthrene ... mg/kg < .099 <. I <. 12 <.1 < .1 <. II 
~-·. ..rn~S .. <.14 <. IS <. 17 <. 14 <. 14 <. 15 
~Josiv.e Residues ·. ~-· :. '·•·' ·· i':····•'-'•i•' "\."::•.:::::-:::::•:::•,:: ::;~:' ·,."'.,-'-.·· .. ·~· ·"'· ··""···'::'·::-·· :-=-~·cc.:':'::c.·:·.:-: ~·~~ :"'::.'-: :·.""::;:.c: .... ·..c· ::'-':.::c_:·:;;c:,:.:7'•'(:"'~:~: ::-': i·~: :.:.c:::: ::.:-· :~· "'-: : :.:c.:· -'-"-' .... "".·.··::-:··· ,-:· C"' '=···~· .. .:-·· ......_·· ··~r:.c:·• · :c.:. ~··:.c:··'·c:,;· ·· :-:·· ···....:····~··•·'--• ··~· · _..· -':::"". :'-'-'~=.:-·""· .::: .. ·.c;·· ·~··· ·"'-' ··~·.- .: __ /-' ... ""'--'--''"'->:~::.:---"='::-:-·~ .... ····"'' .:·~: 

2 4-dinitrotoluene ~ < .024 < .024 ________ <.....:..:.0::.::2:...:4 ________ <--"-:.0:.:::2.,:.4 ______ ___ <....;·:.::0
7
24=------ ___ <__,.

7
02

7
4::------ll 

: ;~~~i~~~::;;css=·:~:·::·:::~ ··:·::::;-::.::•:•:•;,•:•:•::;;;.:;: :•:.;!~:~·>=::· ::• :·, : ~;;~~:~ :; , , .. · .. , . . : ; : •::: ·"':.::"'~:.,.,:: o"': ;5'•:"':"',.,. ,"""-:=:'>'='~........,<~.,.,o~s""!,.,. .. . ~ ... ""., ,c-c ... ~ .• -~·:::"'. •. •·"'····"'···""<:c:.:.:::o;;s,7.:.c_,..,_ ,., .. ·"'. ,-. ·'"'. _ . .,..,..,...,. ._,,<o7. o~"'s.,_,1,.,_ . . "",,,', =--.. .,.,. .. .,·:···"" .. , •. '"', ·.""""., . .,.,.<~.o:=:s-;..7 , ... .,... .. ·.'"• .. ...,.· . .--.. u 

4,4'-DDD mg/kg ~N.:;-A~-----~N.:;-A.;--------;-N;:.;A::..._ ____ --:-,N;.:.:A'----------:N:.;.:A7-------:N.:;-A7----ll 
4 4'-DDE mg/kg NA NA NA NA NA NA 
4,4'-DDT mglkg NA ----·--7-:N;.:.:A'--------:--oN:..:-A ________ -:N;.::A'-:---------:N:.;.:A7-·-·----------:N.:;-A,:--__ 

u:ndrin mglkg NA NA NA NA NA NA 

mgllcg =milligrams per kilogram 

NA = not analyzed 
J = indicates an estimated value 

R = indicates data rejected during validation as unsuable 

DUP indicates the sample is a duplicate. 
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( ( 
Table 4-2 (continued) 
Allied Industrial Park 
Soil Aoalytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

( 

~~t~te~r================~u~n~it~=t.Js~~~18~(~ss"'·-~s~6.F.)--~I~S~L-'ln9~{l0'-~2~'l==~J~s~~·•n97.(7~o~'-~71~'l~==~.sF-~~20~{~1T'.~1'~l==~.~s~~lu--~A(~t-z~:··,~==~.s~~zt~(~t'·Z~''J~~ 
DUP 

J.!i~.!ii.!i.ii!.~~iiZ::::'::o·: .. , .. , .. , ... ,, ... ,. ,,,, ... ,,. ,. .... ,,. ,..,,. : ·,,,. ,.,.,,,.,,.,' .,, · ,,,.,. .. ,,,.,. ...... ,,,,,:'""•:•'-:::''"'"':.,·.:::-.::::::~··· ""'''' ·.:..:···"'····:'"'''.'"-'-·'""·:,""·,,_,"'''f.~·: ::""'.,:.,=·:•:'-::·:,=·=··""··=·"'·.::":•· .. ·"' .. "". ·""-"=""""'·· ,"'. ::=--'~ ::7.:: :"': ::"'·· '""'·'·'"''"'""',::.,::.~"":::.;""·· ="""~~·c::.··::.2·· '~-·:::::·'""-'' · ""-: '"'':•:·"",;:;"".' "'' '"''' ::"=.:::;-': =".,"",. ·"". · .... :.' "'·."'•: '"": :'"''::'""::"'':."":•:•""::•:""•":!:"-': -~ .. '"' .. """' .. "" .. "" .. 41 
antimony ......... ... ................ , .... , ... ,.,.·,· :·:·;;;;k~ · : : ::::-· ·: =~-:o<,-;;2-;;..5=:------<-:27.76 _____ ...,<:::2~·=:s.-_____ <-':72.~5 _______ <

7
2=-'.67----_____ <':-'2~.57-----il 

beryllium - mg!kg ....:.o:·Oc=2.:0-c8;;__J _____ c.::·3
7
47J _ ____ '-".0:..24:'-:J:.. ______ ....:·c.:,l:,-;1 1::...._ _____ ...:·.:,.:13:c;J'--------'·-o-18::..J::-------ll 

cadmium mg!kg < .21 .28 1 < .21 .662 .672 .31 J 

chromium mglkg --~5.:..:.6c;:8,... ______ ---:2:-.:4,;.:.3,....-------'1"'.5'='6:----------=2::..:1-:'-:.7=--- - ---=:20:.:,.8=-- _ ---------o:2-=::l.-=::5---ll 
copper mglkg 1.37 8.67 < .82 5.57 6.2 9.06 

<.032 <.032 
lead m~a_____~2-~44~-------~•o~.3~----...,4~.~89~------...,8~.7~8~------'8~.9~9~------~6~.4=7~----

lr~m~e~r~cu~ry~---------------------~m~~~g~----~<~.0~2~8~--------~~-·=~4~----------<~.0~2~8 __________ ~~~--------~~~--------- ~·0~6~7~J----~I 
4.45 5.1 nickel m~ 4.1 7.12 <.062 7.74 

ll-"s7.el:.::e:..::ni:.::u:.:.:mc.._-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-..:--=m:..::~·S/i("71g~-~~- ~<~.:.:,. o~-==8;2:~~:.-::.-~~~~-<~-"=·.::0c::8;;6:~~~---~-~~~~:.:.::·6:7~8~~-~-=--=--=-~--~-=--~~~:~-=------__::.~~~--- -------'-·3::..cl_l_~ .32 J .27 J 
< .22 <.22 silver mglkg < .22 < .23 < .22 < .22 

<.089 <.09 thallium mglkg < .088 < .093 < .088 < .088 
zinc 23 28.2 mglkg 3.04 20.7 1.2 J 18.9 

··> ::_::-: /.}_;:--:~.:;:._:?~:::::::::::;_.:::::: · -· ---· =/=>~-~:-_~::=i=::~:=-:;._.:=::/::::~~~=:~=·=· ·:::=:>:=~=-~ (:~-~ ::):~=~rt: \i::~\ ~-~-~-:==1:~: · (-~-= =t ~ (:)~_'\:~:~=~~:;~t~<::=:.:~==:~:=~:::=-~//i~~:t\~:~=~:-~=:;-:~:-r~:~:. ~ =- ~ ~~~ ~ :-~:.;=~:-::~.;-U{= .. · =::::::::::=~=/~·=· =:.:=.:t:>><-;::~ ;::-~-;: j-:~:\ --=~:::::r~=:~:; 
cis-1,2-dichloroethene mglkg < .002 < .0021 < .002 < .002 < .002 < .002 J 
ethyl benzene mglkg < .00083 < .00088 < .00083 < .00084 J < .00085 J < .00084 J 
hexachlorobutadicne mglkg < .0012 < .0013 < .0012 < .0013 < .0013 < .0012 J 
m+p-xylene mW\g --~<~.00~2~6 ________ ~<~.0~0~277 ________ ~<~.00~2~6 _________ <~.0~0~26~J ________ <~-~0~02~6~J~--------<~.00~2~6~J~--1I 
naphthalene mg!kg < .0012 < .0012 < .0012 < .0012 < .0012 < .0012 J 
o-xylene m~ < .0016 < .0017 < .0016 < .0016 < .0016 < .0016 J 

1~te~t~ra~c~hl~o-ro-e~th-e-ne _____________ _ ~m~g ----<~.0~0~05:.::4~-------<--'.o~oo~S7~-------<~.0~00~5~4~---------<~.o~oo~s~s----------<~.0~0~0~56~-------<~.0~00~S~5~J----

1~m~lu~e:..::n~e~~,...-~----------~m~'glk~g~---<~.0~00~974 _________ <.~·~000~9~9 _________ <~.0~00~9~4~-------<~·~00~0~9~S--_-_-_-_-_-_-_<=~·0~00~9~6========<=~-0~00~9~4~l==~~111 
lf~tr~a~ns~-~··~2~-d~ic~h~lo~ro~c~~~e~n~e ________ _...:m~wk~gL-____ <~.0~0~06~--------<~·~00~0~6~4:---------<~·~0~00~6~1:--------<~.0~00~6~1'----------<~.0~0~06~2~-------<~.0~0~0~6~1~J ___ __ 

trichloroethene m~g < .00047 < .00049 < .00047 .0069 .05 < .00047 J 
~- ·~.s~·~~·~i~~~~~~="c~~~=j~~~~~=o=i~~~~i~~~1~J~-~-~·~;~:~\~:~J~;~0~;&;~;~·~ .... ~~~0~~=~~;~. ;~, ~~·-~-~-~··~· ~~~·~·~-~~·~~-•=·'=···~~~~-~-~-~··~·u;;~~~-~·~-,.~·~··~·:~':~;:~~~~~;~;~~~~~!08c~c~;:-8:=~-·-··+J0~0~~., 

benzo(b)fluoranthene mg!kg <.091 < .096 <.091 < .18 -------- ·< .19 <.092 . 
bis(2-ethvlhexyl)phthalate mW\g < .97 <I < .97 < 2 ------·---<'-2':'------- < .97 --

di-n-butyl phthalate -~-----<=-'.7:17;;----------<-:-'_:.;-18;;---=-~~~-.:_~~~....:.<;.:.;-l:-=7;~~~~~~~~~--~<~.:...~.3~4'=.-_~~--=====-<-:...:.:..:.3~4:::_:::_:::_:::_:::_:::_:::_:::_:::_:::_:::_:::_<~. :-:1:...,:7~====~ 
fluoranthcne m~g _<.:...:.:.1-:--7 __________ <.,.:·:.;-•-::-s __________ __;<c:.·.:.,l7~----------<.:...:.=.3~4 ___________ <.,.:·:;3.;.4 ___________ <:..:·..:.,17.:__ ___ 
phenanthrene mwkg < .1 < .II <.1 < .2. <.21 <. 1 

lrr~pylr~e~ne~~~~~~~~~ .. ~g---~~<~.1~4~~~~~~<7.~15~~~77~~<~.1~4~~~~~~<~.~29~~~~~,~<7.~3~~~~·~~<~.~15~~~1 \ Eiphisive'Rtsldues\ ,,,,.,,,:;.:, :· ··•' , ... :::,:::;·::~:;:•·::.;·,:::•·; ':,::· :·: ,, :::::::: .. ~:::;):::::::·;·c.:::: .·.·.·· ·.··.· ·. · .... . .. . .. :' ': ·:•:::·:•·•: ..... :··,.:.:.:,,., ... ·":i~ :::.·:::, ;·:,'•'• .... · ..... · ... · ··· . c ·.- .. : : .. : : · ·:::.~ :;::.: ... : ..... .. :::, :::.201 ... ::::•:'::}i/::::=:::::::::::::ni-;J 
1~2~,4~·-~d~in~it~ro~to~l~u~en~e~~~~~~~~m~~~g~~~~R~~~~~~~<~.0~2~4~~~~~~<~.0724~~~~~~~N~A= NA ---~N~A~----~I 

: ,p~~~i~i~:;;"=c=-=s"'· ~""<'"'"::::''':•"• ""'::.~ .... "'c:·.~:,~.: ,~,,.~::.:.""::::~""-;,·:~::;:~:-.:·"":i:,:,:t.;,; •. ~..;- ·'~;~'-;::"":· :,.,: ;"",: "" .. ::,~': ""::,;,.~;,.,.,,,"',.: ::"': . "":-=~"'::::·""'· ,.,.,,...,.::'"'"':::-""·"'"" . •• . ·~--;. '0"' .• _
5
:..,,; ,.,., .. ..,. .... ,... .... _""'.: ,,..., .. ------,-. .. _,-~.:..::_o:..::,. ~:..:.?,...:, . -._,,;:-:·. •',.~, ~.:-. .,....,.----,-:--;N:..:.. :.;A--;_ -:--:-.. ~-. "' .. "'_ .. ,,...,_. "', ,.,..., ,...,.,_ .,..,.:-.=:,~,;t:.-::, ,.,., ,"'· _.,..,,:·~.,.,.: ,,·" :..,: ~"': .. "'· .;..,;·,.,..,.,:~-.-~-:-:,_'-:~"-'~"'·;:-:·,.:.,..;"': , "' .. ...-. _-11 

1~4~4~·-o~o~o~----------·------~m,~s 
11......:4z..:4,....:'-D::-:D:;E:=-----------__;.:m.3lg/Kg 

4 4'-DDT mg!Kg 
endrin 

mglkg ~milligrams per kilogram 
NA ~ not analyzed 
J ~ indicates an tstimat<d valut 

mg!kg 

R ~ inditatts data rejecltd during validation as unsuable 
DUP indicales the sample is a duplicale. 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

< .0029 
< .00062 

.0012 
<.00048 

<.0029 
.00413 
.0012 
.00048 

<.0029 
<.00062 
< .0011 

< .00048 
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Parameter Unit ISL-21 (40'-41') 

( 
Table 4-2 (continued) 
Allied Industrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-22 (1'-2') ISL-22 (15'-16') ISL-22-A (1'-2') 
DUP 

ISL-23 (1'-2') 

( 

ISL-23 (IS'-16') 

· ~:~i;!:~~ii ;=:,=~--~: ....... : .... ;,:.· :.= ' :::: :=: : ·•· < mstk; ·""· ;,, ... _. -~2:~-= '=-: ·.::· .::}:: ::: .;>.::::~::.~ :D;··== .• ,, ==··- . .... ~-·~:~- ' . . . ... ,. < ,~-:~-· ::: "' ... :,;: = : <·~ :-;,·· ---·-•·· .. -· . · - -~'2.4 .. ::=-' ·(·.] 

beryllium mg!kg <.018 .073J .0561 .062J .091 J .0491 

lr=c~ad~m~i7um~----------------~m~Wk~8 _______ <~.2~1 __________ ~-6~1~---------~-2~6~J--- ------~-~56~J __________ ~-6~277 __ ________ ~-~2~1J~--~I 
chromium mWkg I J 22.3 2.59 22.2 43.1 7.36 
copper mWkg < .83 4.97 3.04 4.74 6.42 2.17 

lead mWkg .622 6.3 2.0:=1-::---------"5"::.3C::2::--------::57..9~2:-_ _ ___ -----::1-:;:.5~9=-----~l 
mercury_ mg!kg < .028 .046 J < .026 < .028 .047 J .053 J 

n~n~ic~ke~~--------------------~m~Wk~S~----<~-~59~J~--------~I:.:::.S~J~--------~-4~3~J __________ _:2~.6~6 _ _ ________ <~"3~.9~6~--------~-~13~J~---
1~s~el~en~i~um~------------------~m~Wk~8L_ _____ <~.0~8~3_____ <.084 ----~-~24~J ___________ ~-~4~1~J __________ ~.4~J~----------~-2~7~J----~I 

silver _ mg!kg < .22 < .22 < .2 < .22 < .23 < .2 I 
~th~a~ll~iu_m ___________________ mg!kg < .089 ---<~.0~9~-----------<~.0~8~3-----------<~.0~8~9-----------<-.0~9~3~---------<-.708~4~---1l 

zinc . ___ .. ~WkS: ·_-.·.=_.·_·.•,_•_. •,·.• ____ .··-.•. -·•- ·.-~ .•. -. __ ' ,·.J,·_•.,·-.--.·,-.•_-.:_.-.·_·.•·-'·-·.-· .. ·_ .. ·,· ,.. _.,,. _ .· ,,.·._,·,,·,--,·,,•_s,._-.·_._,_--,-,8_, __ --,·,9 ____ ,·,- _·.· ... -· .• ·.·.·_,_:_,•_,·_.··_.-,·.=--. .• ·.· -· ·,.,-·_·.',·:· ,•_,·,·:' ,-.· _•,·-,·,·,•,-_•,·_• ,' ,· · -:,:.::. _ ,5.· ~--.·_._-,_--.,-,·-_,,-_,·_:· .-.·-·.- 7.32 _ .. .. 1. 73 3.41 ;:= >:Votaiue:o-t2iinieli=t:•::n:::·:: :~:::::: .:::•:::::•: :.:• . . . - . - _ -· -··-- --·-··.-::•: .. :::.:.;:-,;.:::.=.:._.- . -_ ,-,,--· --·----. :.:=::: :·>·:: :::•··"·'·-· .-•:·•:-:;::::::-::· 
cis-1,2-dichloroethene ·-""""""'"'m"'g!ki=-g==~<c.:._:;:00::':2?-"-""'-"'--'----:...;:.:""<~.oo'=2=""'"-"'-"-""="'-"'"-<"'_=:::-oo;;=::l,:;,9="""-'"'-'-......_'"""'"<'"'-'-:_ o:'::o'::'2""'·""""""'"'-""""'<"'."=o~o2~1:"-'-=::::::c::==<'-":!_o'=o':-:t9~"-""'-

1r.:-e-"-th.._yll"'=be'=-=-n;.:::ze"'=n:"-e---,,----------~Wkg_ ____ <_.'-':00~0=:::8~5---,-_____ <.:...070~0~86=--------<-'-.0:.::0:-::07.:.:9:,-:Jc _______ < , .00085 < .00089 J < .00079 
hexachlorobutadiene mWkg < .0013 < .0013 < .0012 < ~0013 < .0013 < .0012 

1~m~+-~p~-x?y~le~n~e-------------------~m~Wk~8 ______ <~.0~02~6~--------<~.0702~6~--------<~.~00~2~4~J _________ <~.0:.::0~2~6 _________ <~.00~2~7~J~--------<~.700:-::2~4--·--~I 
naphthalene mWkg < .0012 < .00 12 < .001 I < .0012 < .0012 < .001 1 
o-xylene mWkg < .0016 < .0016 < .0015 < .0016 < .0017 < .00 15 
tetrachloroethene mWkg < .00055 < .00056 < .00052 < .00055 < .00058 < .00052 

lrto::.::l~ue::::n;:.e:::-;-:-:-:;---.-------·_!!!8/.!<.s___ < .00096 < .00097 < .00089 < .00096 < .001 < .00089 

1~tr:.::a::.;n:o.s·.:.;l ,""2-'-d7-ic::.:.h;.:.;lo::.:.r~oe:.:th:.::e:.::n:.::.e ________ .:.:m"'Wk"-7"g.__ __ <--".0:.::00:=:.62::------ ___ <.:.:.0:-::0706;::.:2~-------<.:.:.0:.::0:.;:.0"'58:..... _____ < .00062 < .00064 < .00058 
Etr;,.;ic;:;h:.;;lo;:;r::,oe;;;t~he;;n::;:e,.,.,.=-=.,.,-"T"":.,....,._,.,......;m~s/!<~>::;;~8~,..,=<,:.:-;.:000~4~8===-"""'..;<,.:;-07:'0;;:04:.::,:::.8 .,.....~...,..---:c::c,<i-.0;;;00::,::..:4.;4 =',..,..= < .00048 < .0005 < .00044 
?Se.iiiivohltile:.Oija iiics:i;:.::•;.:::;::: · '' --:: i:t.::·.:::::::':::' • ;:;:: :::: :;, " : •- '-.--, _: ._. · -::-x·•:, .-.·-, .-.•. ::::.:··> ::; i:'::::::=:::::::: •:::• : ::::-:::::.::; -,-,,~- : >i ::: ·-· " ··-·-- ----.• -: :•::: ·, ::- -· ' :•·.: ': '-:• ):b£}/i-'-.' -:: .;: ::.;' ; : ., , ___ ; -:- _,,:. '·'•- •.,::,: -:- •: :: :: ;= •' : -- __ ---: :- ·: : •- ~< ; :: ;i} ;.::-.=:- :; -. 

benzo(b )fluoranthe~e=:.;:;..;;.:;.;:;.""-'-"-"'~m"'Wk"-f"g~'-'-'-'='-"<-';_o29:;:3"'-""====:::"'<~.o::=:9~4=c.=.;.;:.:;.'""'-'-"-"'"'<=.o;;-;8:;;:7:="""'""'"'~='-"'<"".~o923:::::: < .097 < .087 

bis{2-ethylhexyl)phthalate mglkg < .98 <I < .92 < .98 < I < .92 

1~d~i-~n-~b~ut~yllp~lh~th~a~la~te~-----------~mWk28 _____ <~-~'7~--------~-2=-=3~J=----------~-~'8~J=----- -----~-2~5~J~---------<~. 178 ___________ <<~_-711 667-----fluoranthene mg!!tg < .17 < .1 7 < .16 < .17 < . 18 
phenanthrene _!!!Bik__g_ < .I < .I < .096 < .1 < .1 I < .096 
~ene mglk..JL___ <.IS < .15 < .14 < .15 < .15 < .14 
:=:Eillliisivi Reslihies ''·i:•, , •• ;:•·=··:.::::.::.''' ·-··•· ·•·· =':;:·,::·,:,:,::.:::::y,:,:;:: • .::-:·"',y.,. __ -:::-., _:,c,-_,-:_ :"""·. ·"--_.,.,..., "' . •. -:-.::-:- .,. __ ,_ ,_,:-_._-,.,-~:.:'"", .;-,:.;:•:•~:.:;,::"",:-:·..,.·'- '""-""-, ,.,.._ ,_.,. __ ~ ••. _..-.... '-. ___ ~:-:+C::7:.- .::::-,, .:-... ,~_. ,-::::_. .-_ .. "'·-· ""· .=-_"',.,+, ,:,:, _,:.,.,_,., _.,. ___ ,_,..,..,.,.._ ,..._ .-.. -._ .,. __ ,_.,._., _____ -_____ c=-... :.;_ .. _=:--: ____ ..... _ .~- -:-:c:~.:···""·.: :--~ _ _..,.,,-_ .,..-, _.e7, --""-• ,-::--;., __ ,;.,_ ~=rll 

1~2~4~-d7i~ni~tr~o~to~lu~e~ne~------------~m~,Wk~SL-__ --~N~A~---- -----~N~A~------------~N~A~ __________ 7N~A~ ______ ____ 7N~A~----------~N~A~---~I 
nitrobenzene f.ll~~ NA NA NA NA NA NA 

::-. restiddc!IPCBs :: =--=···· ··· ... •.: ""'·=•,'"'...:""->"'>· ... ··""'-:,~=·""·-·-""'•· --·.:.:.·--.:.:;' .. ,_<'-,. -""·•:::_._._:\ ._,. ""'""'"' --=·..._,-... ...,. ',::=:'• '• .,_•- ··-=-·= ,. __ . :_·--~·---=~: ·=\·\: · --. .... . _____ ___ ...... .:.:•::...: -:=:-.:. ......... . ... ::-............... ... .. .=.::-:=::-- ·•-.-:.:: .:: ...... .., ...•. -....... ::, ·--
4 4'-DDD mWkg < .0029 < .003 =c<:-::;:.;_0:::0'::=27~~~~-=<'-"_'::=0Q::':2:=0:9'--'-'-'~="'-"""-'~<"':_0:::;0';f3?1 =~~:.:::::::..:..<..c_-::-00::':2::::7~'-"'-4! 

4,4'-DDE mWkg < .00062 .0012 J < .00058 < .00062 < .00065 < .00058 
4 4'-DDT mWkg < .0012 < .0012 < .0011 < .0012 < .0012 < .0011 

~"="e,n;;;dr""'in"'==========~m~&!!<g__- < .00048 < .00049 < .00045 < .00048 < .0005 < .00045 

mglkg ~ milligrams per kilogram 
NA = not analyzed 
J = indicates an estimated value 
R = indicates data rejected during validation as unsuable 
DUP indicates the sample is a duplicate. 
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Parameter Unit ISL-24 (I '-2') 

( 
Table 4-2 (continued) 
Allied Industrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISIA4 (30'-31') ISL-25 {1'-2') ISL-25 {25'-26') ISL-26 (1'-2') 

. ··-·.· . -.-': .-:. :: ~ :. :::::-:· :. - ~: 

<2.5 
:.:,liiorganll's ·=,:,:::.::,= , , ::,,,,: · ... =.~·.·=········; .. :.:;, ... , ... , ... :::::: :;:= :::.::.::;,:;· ·='-':~:='====:..:;<=:;;..:=:.:_=·~··='"'='::"'": .:"'='' '""' .... ,,_ .... "--· ~-:·"-,,"'.: """=· ·=o:-···'-;, .. ;· :.: .. : .:::::::: .. :, ... ,: · = · .. , ,., ,, ,, ,,,.,, ,, ,, ,, . , .. , ,.::.,; :;~ ~;.,:/ :: :··:::::::<:.::~==:<<~ ="':····"'· .. =,~="-~~"-'--" 
antimony m~g_ __ ....,<c=2c..;.6,__ ----~=-------...,.=:7---------<-'2::.;·,..:,4,---___ _ <2.4 <2.5 
beryllium m~g .14 1 < .017 < .017 .191 .18 J 

c 

ISL-26 (35' -37') 

.. .. 
: .-.·.·-:-·-·-:---· .·. :-.·;:;-·:·: .. .. 

<2.4 
.021 

<.2 <.2 
11.9 3.85 

cadmium ----~m~~~s~---<~.2~1 _____ ~~~-----~~------~<~-~2~-------~~----------~~---1! 
chromium m~~----~1~6~.8 _____ ~~,-------~~:---------~3~.1~6 ______ ~~---------~~:---

<.2 < .2 
2.31 8.27 · -

4.34 .851 
14.4 1.01 

co~~p~e~r ________________ ~g~----:-':5~.5~2:------------~;---------~~~----------<7.=78,_ __________ ~7-----------~7-----JI 
lead m~g 6.99 .687 

<.78 3.24 
.636 9.61 

mercury m~g .092 J < .026 < .027 .088 J .0551 < .027 
2.71 < .261 

< .081 < .08 
< .41 2.23 
< .078 38 J 

nickel m~g 4.21 < .461 
selenium _..;;mc.~~z.::.cg"--------,;J:-=7~J~------:--'-i.-:.:-------~~-----------:<-'-:_ 0::;7;-:8~--------=::-=-:::--

< .21 <.21 silver m~g < .22 < .21 < .21 <.21 
< .087 < .086 

16.4 <5.71 
<.084 < .087 
< 3.14 < 8.33 

thallium ms/kg < .09 < .084 
zinc m~:,:.;8.,...,_,'""""~...:.::12:.:.:. 8,____,__ < 1.8 J 

~!~~~~~~~~!:~~~~~ ::=?::~::/ : ,; :: ,:,~~!: :: ::.= ' '~ :~'~;' :' =:. ;:i@."'·-:"-{"==·~_,_=;. :'-'.:_6"";~"'· 1:9"';~""-~"':,_:"":_,""• '_ .. "'.~_::"'.~_:"'=-_·"'·._."'_.""<_:c...·-=·'='o'=".7o:l::-:9""'·,...··"''-_'"'.-=_·~cc.::.:~<-~\:·= === ,.~::t:::= :-~~o~==·::~;:~~::::;:::::~-~··:··= ·:': ·_'::=_:=··. __ --_~--'<-:··bo::;;~ ·==· ;-.;!~=--· ::_.::=._: ~-~:_·r_<::=;_'''_·'' ·_i:·_;,;-~,=-:,~o::~·~e::\~~--=~,:_; _,:,;:_:::.-1.
1 

~thylbenzene mglkg < .00086 < .0008 < .00083 < .00079 < .00083 < .00082 J 
hexach'=;lo.:=r:.:::o:;cbu=-:t_ad"i-en_e _________ .:..:m"'s/k';;"'g'------<"'.o~O~I;=;;3=---------<,..:.'=oo='JC:2;----------<'"'."=oo'="I;=;;2::---------<..,::;;.0::0:cl2~-------<-.c..:.OO I2 < .0012 

~~ mglkg < .0026 < .0024 < .0026 < .0024 < .0025 < .0025 J 
_;n:.::a:cP.o.;hth;=o-al~e;.:.ne=------------------"'m"'glk'=""g _ _ ----'< .0. 011 < .0011 < .0011 < .001 1 < .0011 < .0011 

o-xylene ms/kg < .00 16 . < .0015 < .0016 < .0015 < .0016 < .0015 ---
tetrachloroethene msJkg < .00056 < .00052 < .00054 < .00052 -----<·..C...:_o"=o'::-05~4:--·----<.....:.-:.0::::00::5::=:3:-----ll 
toluene m~g < .000;-;;9:;;;7-------<c.::.0;::00~9:.__ _______ <--'.='oo;.:0~9=-3 --~----,<...:.:_o~o~0=-:89:-------<--'.='oo~o~9=--3 -------<~.0~0~09:=;2....,-----

....:t~ra~n~s-~1~,2~-d~i=ch~lo=·r~o~et~h-e~n~e===-~--_-_--__ -_-~"'m:~~=g======<~.oo~~06~2~======~--<-....:~-~o~o~o~5~~8~--------<~.o~oo76=----------<_.~o~oo~5~8'-------~<~.o~o'="0~6 _____ --_-_-__ --~~-
trichloroethene mglkg < .00048 < .00045 .0082 < .00044 .0019 J < .00046 

/Seiiiiv'61~tile·:<>reaiilt$':':t:=i':':=='::>' _.,, ,,,,,,,, '''''''''·'='' .i ===:f ·>= ,,,,,,,_-:·:::""'·'=== .,,,_.,, .::::::==::::::.;;.:= , . . , .. :~:.:::':: ·::::·.::; v:::>:::;::. · ·. ··'.-:·. . . .. . ,:. = · == .= ., ·• · ·· ·=.: = ·' :.:.= ..... =···=··.····· .. · , .•. ,. ..... ... ... ·.·. -····--··=··' ... =:·: •... ,, , •:: ,,., ,.,., ... ,, .. ·. : :=:=( ::>t<=.=> 
benzo(b)fluoranthene mglkg < .0-:::9:.;:;4'--""-'-''"-"-.:..:..;.;=..;.<..:..0:-;8,;;:7,;.;.;:;:;~~~~~~<-.0""9'"'1'"""'""""""'-"'-'""-.o.::::.:;;:;;<::::.."f08¥:7'F'-'~.:..:..;.;:-:;:;;..;;..;...;.<~. Oi-:9......;.;..;;..;..;;..;.;.;;.;;;:.""-"--'<'-'-::'.0:.::-89~'-'-""-'-'-ll 

1~b~is~C2=-:·e~th~ly~llh~e~x~yll~)~~h~th~a~la:'.::te~- ------~m"cWk~s~-----<~l~-----·------<,..:-~92~----------<~.9~6 __________ <....:·~92~--------<~.9~6:.__ ________ <~.9~5--~ 
di-n-butyl~hthalate mglkg < .17 < .16 < .17 <.16 < .17 <.16 
fluoranthene mg/kg < .17 < .16 < .17 <.16 < .17 <. 16 
phenanth~ne~-----------------'m~Wk~8 _______ <~. 1~---------<~.0~9c...7 _ _________ <~.~'----------<--'.~09~6=------------<~.l~---------<~.0~9~9 ____ _ 

7W$~C,iv~Relildues:: :== ·- , ..... . ... . --~~r::'.' =:'=·::···= ··~ -- ~ ~ · , < '
14 

... , ...... ' ... < - ~-~·=·= , . .... :: = ~====:~),~:,::;::;,• ,:===· .... ~.· 14 , ·, ... . =· .. ,. ·., ~:,\i: '··· 
2,4-dinitrotolucne m~----<-".0:-::2=::4:---------<___._,.0:..::2:..=4 ______ <-:.::.0.::.24:'----------<_.-=:-0~24:'-----------<-'.":'0~24:'--------~-<--'.70274:=---__ -;1 
nitrobenzene ..... ~~:QS.,.,.,,_~~<_;;.075;..;7,_,..,=--=~ . .,-.. · 7":':_,....,.<,;...;.;.0;;:5~7.,..,.,.,....,..~=:-.-,-,<-':-:.'707.57,:,.,::--..,..,-,:-.-=.,-<,_,.:;o.;57G-,~~~_,..,--.-<:..;·,;05;:,.7:=,.,....,.-,-777~,.,..,..<..,:..0::.:5;,:7-,~d 

·:=PcstlddeSIPCBs:=:=:=::::;=:=>?:· :: ·=<:=~ , .. ,., ......... ~:· ' ····· .. :::=:=. :: ,. . ... :::::.:·.:::::·....... · ·= ·: ·: · · · .=::.=: :=:: ,. :: ·. :: = · · .. ·.: ·= ·::···:: ~- ,-,.,,,.,. ·.~ · ···• ·:-;::; :> :, ·: ~ = • =.:· ..... , ·: -~ : ' ...... , '·.· .. ·· , ····· • ·· , .. · ==·.-.... =·=·=···=L 
4,4'-DDD mglkg NA NA NA NA NA NA 

1~4~,4~'-~D~D~E~=======----------~m~lg/k~g~----~N~A __________ ~N~A~------------'N~A~--------~N~A7---------- ~N~A~----------N~A __ ___ 
1~4~,4~'-7D~D..,:.T ____________ _____ m=~~------'N~A~----------~N~A~-----~--~N~A~ ----------7.N~A~---------N~A~-------·---- c...N~A~----

endrin mgllsg NA NA NA NA NA NA 

mglkg ; milligrams per kilogram 
NA = not analyzed 
J = indicates an estimated value 
R = indicates data rejected during validalion 115 unsuable 
DUP indicates the sample is a duplicate. 
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( 

Parameter 

mgllcg ~ milligrams per ki logram 

NA ~ nol analyzed 

J l;il indiceles an csltmatcd value 

Unit 

-~ 
~ 

mglkg 
mglkg __ 
mg/kg_ 
mglkg 

R = indicales dala rejected during validation as unsuable 

DUP indicates the sample is a duplicate. 

q:\wordproc\33941 \3 3941057. WK4 

ISL-26-A (I '-2') 
DUP 

<.2 
13.4 
5.21 
14.5 

.044 J 
3.87 

< .081 
<.21 
.3 J 
21.9 

<.09 
<.95 
< .16 
< . 11\ 
< . I 

< . 14 

( 
Table 4-2 (continued) 
Allied Industrial Park 
Soil Analytical n ata 

Macon, Georgia 
Ru!t Project No. 33941.000 

ISL-26-A (35'-37') 
DUP 

<.2 
3.51 
.89 J 
1.63 

< .027 
< .48J 
<.08 
< .21 
< .086 
< .77 J 

10 

ISL-27 (I '-2') ISL-27 (30'-31 ') ISL-28 (1'-2') 

( 

ISL-28 (35'-36') I 

< .002 
< .00083 J 

<.0012 
< .0026 J 
< .0012 
<.0016 

<.00054 
<.00094 
< .0006 

<.00047 
. . ... 

' '•' ' ' .•.· • ; 

;~ --
<.091 
< .96 
< .17 
< .17 
<. I 

< . 14 
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( 

Parameter Unit ISL-19 (1 ' ·1') 

( 
Table 4-2 (continued) 
Allied Ind ustrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

fSL-29 (35'-36') ISL-30 (1'-1') ISL-30 (JS'-36') ISL-31 (0'-1') ISL-31 (14' -16') 

::::liiiireanlcs:>'> '' .,., .. , .. ,,,.,,,,,.,, ,,,, ,, ·' ,,.,.,::::·:·:·.' ·:::::;·,.,,.,.,,,.,._,.,,,,_.,,,,,,,_:,:.'·'''·'·' "'''·'· '· '· ,.,.·,<.::: ,.,,.,.,,{;:: '''·:''''''''·'· .: .. : :,.,, ,.,,, '''· ')?t:')::: ;.;< ~i<"':V''::: :'·'::::,;::.; .'·::{~'::' , .. ,., , ·,.,:;::. , .. : .. :·--· .::.:::. tt' .,. ·· , .. ,.,., .. · · ·····'· :..:.:;;:::::: !: 'J>:<· .... , .: .. , .. ·. \::·: ::: :,.~ .: : ,, ·' :G 
antimony ., .. ,,.,,,,,~;...o;.'.'~"'~sil(g ... , .... · .. ,.,,"'"\"''· '='2.'=5""''. ""' """"==""""-"';;C'+-·-·-- ·-· < 2.4 R R 

<2.4 < 2.4 
beryllium mglkg .16 J .021 J .22 J .079 J ·-.017 J .16 J 

1~cTad~m~•~·u~m~------·----~m~Wk~B~----·~60~3~-----~~------~=--------~<-~-~2 _____ ~-~5~J _______ ~J~7_0J~-----
chromium mg!kg 12 1.25 7.32 13.6 

< .2 .31 J 
1.23 5.23 

copper mglkg 5.36 < .8 3.62 5.63 __ 
lead mg[lcg 5.87 1.85 5.22 J 4.87 J • 

< .78 2.67 
1.37 5.16 

mercury mglkg .045 J < .027 .027 J . ______ R _ __ _ <.026 .032 J 
nickel mglkg 5.52 .45 J 3.35 3.78 
selenium mglkg .28 1 < .08 .34 1 . 31 J -

.32 J 2 .74 
< .078 <.079 

silver mS!!s <.22 <.2 <.21 <.21 <.21 < .21 
thallium mglkg < .089 < .083 < .085 < .086 < .084 < .085 

( 

zinc _ m8!'!5g 15.5 < 1.8 J 9 .02 < 2 J 19.4 9.32 
\Vfb'*'"'.O.riiiifci?i'=. ''''''''""·' ,,., , :::::/::·. ,,,:,,::::::::.;,yp=::;::::::. ::-,;:::::.:· · .. , .. ::·.:; · .... · ........ ::::::::::' '' .. ,,,,, ''':'''''''; ::.::::; ,,,. ' ·'·'· ·''·'·" '·'· ·. ,. ... ,..: .. ,.·:·:' · ..... · :::'::':., ..... , ... , ····'··~'"':,.<··~"··;:':':;:;'';·;"'':':"".::"''' ':."': ·:"',, :"": ,.= .. ·:::::c····:."'··,,,'::.:.,·.:.c.::.: '';C;':';.;: '!-:::~:::·-",,"".· , . ...,· ,_ .. ---'-"'''-'-.. '::.: ..... c::::-:';:'· · :~''''::":'''·_.,. "",. ·""'·,_,

1 cis-1,2-diehlorocthene mg!lcg < . o"'o"'z"""'=:;.:.=.=o:~""<"'.-"oo"""l9::----=c:.=c.=:.:.:..c:.:<.:.:. . .,.oo'-1""9,-....:~""""""-=· < .0019 < .0019 < .0019 
~re::;th'--':7yttb::.en.:::z:.=:e:.:.:ne=:-==------"m::c~glk'7"g'---<.,--."'oo""o'=875 -=-1 -----<-.O,:;o""o'=-79~1 ----<-.0:::::0:":::0'::8.,.-I -------<-=-.o=:o:":::o'::8::-2 -------<-.0008 < .00081 

hexachlorobutadiene mglkg < .0013 < .0012 < .0012 < .0012 < .0012 < .0012 
m+p-xylene mglkg < .0026 J < .0024 J --<-.:.::_0702::-:5:-------<-'.00~2~5-----;..;;N~A=--------;;No-:A:..=. __ --II 

naphthalene mS!!g < .0012 <.0011 < .0011 < .0011 < .0011 <.0011 
o-xylene m~ < .0016 < .00\S < .00\S < .00\S < .OOIS < .0015 

lrt'-cetr:.:.a'-"c7-'hl;-=o'-ro-e-:;th-e-ne _______ ..:mc.o~ ---=-<-_~oo=:o::-:5;:;5,--·----<-:'-';;.o'::oo;;:,s::..2:-------<---';;.o~oo=-5~3:-------<--:.o:":::o~o:;::s3=------<--:.o:":::o~o:;::s2=----- < .00053 ____ _ 

Fto~l=ue::.:n=:=e-::-cc;-:--:------c;:-------.!.m:.:Jglkz::'g,___ ___ <..:·~00;:0:-;9~5- < .00089 < .00091 -<-.:.::_o~o""o9=-:2'-------<.:..:.0:,::0:=:0::::9'-----·--< .00091 
lf-'t::.:ra:::.n;=:s-....:.1:..:,2::..·-=,d•:.::'c:..;.hl:.::o.:.:ro::..::e~th.:.:e::.:n.::.e _____ ;.:;m,..Wk~g.__ __ <_, . .::.00::.;0::.::6~2'-- < .00058 < .00059 < .00059 < .00058 < .00059 

trichloroethene mg/ltg < .00047 .00321 < .00045 < .00046 < .00045 < .00045 
lr:";·::s""e""ih"'i"':vo;;..:· l:::;ii~tl.:.::le""':O""· .r~ri!~'··ia:.::ri::.:lc:s=· · ·:..;:::'....:.'' .''....:.·: "'" '.-:.:c·....:.'·'·'....:.·· ':..· '"'-·'·....:.'··.'c.;.·'''"''''':~:,: •. ,:"' '''.c:.:'~"'·'·'""'' ''-". <."";.,"'·~-....:.·~''-' -~ ... :'.: .. ',.;; . ....:.· ....:.· ·-.;.;.····....:.·· .....;.~: :....:.' :'"'::: :~:· :: ""::;::--:::::::-::~:;:::::;·:"':,'"".':.'-''''''''-'c'.o"'....:.::'''·"'':' "";::""'.: """·"'·~· :'::,~,:,;;:;:.;;o.:·:co~:.:..:'' :"-:'::::.'''''""' .. :.::. .... ::;; ..... ,.: .. ·'"··.:"'::.:....:.::."':.:::=:::·:~.:::·:-': :::"'~.:.;....:- .;....: ·_· ·-··""' .,"""""" .. ·.""·. "'' ' "'' ··:::·· ::::""f"", :~: ·,~, ·~~"""'""'· ""' ·::::;;·''-:;c'''':z.'': ;:..c:"-'; :'"'i:c:.~ ·;.:::

11 
benzo(b)fluoranthene m~_<....:.. 0:::,;973 _ ______ <._ .:.::0:=:87,_ ______ <-'-".0:,::8;:.8 _____ __ <.:..:.07'8-:-9 _____ . __ <.:..:.0:,=8o:-7 _____ _ <-".0'=8':-9 __ -1

1 
bi~(2-ethylhexyl)phtha late m~11g ____ <-".9'-:8:------- --=<-".9:--2:-------<...:.9:;.-3;------ < .95 < .93 < .94 
d i-n-butyl phthalate _ _ __ __ ..:m.:.:Jglk"-"'g,___ _ _ _ <_.~l .::.7 _ ______ <...:..:.1..::6 ______ <____:_:.1c-:6 ___ ___ __:·~16::.=:..1 _ _ _ _ _ _, . .::.29~1 ______ <_;..:..1.::.6 ___ --1

1 
fluoranthene mglkg <. 17 <. 16 <. 16 < .1 6 <. 16 <. 16 
phenanthre ne mglkg < .1 < .096 < .098 < .099 < . 09~7;__ _ _____ _ <_:.:.0~9;:-8 __ 

11 
~~~PY~•re~n~e~~~~~~~~~~~+m~~~. ~g~~-,<-'.~1~5~~~~~~~<~. 1~4 ,~.~~~~~<~.~14~~~~~~<~.1~4~~~~~7<~.17.4~~~,~~~<~.17.4~~~~ 
:::EJ:illoil\•e··Resldil'rif : :~ ' ~::: ;:::;:::: ? })} ·,;;;.;'" ·c·"'c'"':.':;.;.:;.'·''c:.··' ':::-··:,""· .. =o=~~·::::.·· """= .. ~· ::;·, ;;..;;·' '=~.;;;;..;.;;.'·":.:.<.;.;.c:~::.:.~· ''':'' • ..,.·::"'::;,"".,,·c.'·.;.;.' ' ''"-';."',;"'' ''""0: "'<"'~ ·.._: < ."'~.~~t:;;;::':": ~: ""·:=.,,.,"'. ,.~, ·-"'"-oe'~·· '"'· · ·' :.:.·····"'·'·':.:..-'·'~:::.='·"~'·;.;;· ~~~~""·.·..;·':··.:.·.·_.:':· ~""-'-"'""'--""". ~·.:-- · , .. , .. :".:: .. : ·.• ' '·'''''' ·,., 

lr~2~,4~-~d~in~it~ro~t~o~lu~e~ne::__ ____________ _;.:;m~W\~s.__ _____ <__:.0~2~47-----------<~.0~2~4~---------<~.0~2~4 __________ _ <~-~02~4~----------<~.0~2~4~---------<~0~3~1----~I 

1"''';=::-~~·t:~·~~~te:::i~':::~~::c· n:.:.eC.:::·.:::B"'s.'"'·:::"' .. :"".::·.;;;~' '..:..·'·'-:.:~::-"!:: . ...;·:::"";'-':',:'"".•\=:·::"',::.~-"·5' .... ·~""~~·"''·"""-"""',.:--''' · ·"":.:· ."',:~' <.c,'' "':'.0 ... 57""::::.:.c·::.::·:::"""'::':::::··'··oc· :"-) ':::::· ~":\."7,:?,7:"-:."':.'·..:;'··::;,,::·,:~::<.'-.'·' '·c.c·' ·;c:;' • .:..;;;..·c:."'-"'~::'-:;?,'-'-.. ~~'-"x"'.· ... =-~·:""•·: ·~?-=-·::'':~:c.c·:''-'-' ·:cc= :::::·~•""·•:Oc;;·'5;.;:.· ~::.;,···::::···:=···:::::· ::::.·:' ''-'-' · :::::·' .. .c:.· '·:.c.:::"":~.,_,: : O:;.,~S;,;,.::;'-.;·~"'::i..c::'-'-~ ·:'-', ''_;,;,'".;;.' '"'-' ·:.;;.'' ,. ....... , :.;.:"'", .0:'-:5"'?"'-'--"".:""'·>"'1·.·:.1 
~4'-DDD --~g, ___ N:_.::A-..:_ ____ __ N:-7A':'----- - - ----:-N;:;A=--------- -----:-N:-:A _ _ ____ ;.:NA7---------:-N;:;A=----------il 
I 4,4'-DDE mS!!g NA NA NA ---------:-,N:.:..:A:__ _______ ----.:.N.::.,A'--------=N:..::A:,.:--- --

4,4'-DDT mW\g NA NA NA NA NA NA 
endrin mglkg NA NA NA NA NA NA 

mg/kg = mill igrams per kilogram 
NA = not analyud 
J .. indicates an estimated value 
R :;::: indicates data rejected during validation as unsuable 
DUP indica1es the sample is a duplicate. 
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( 

Parameter Unit ISL-32 (0' -2') 

( 
Table 4-2 (continued) 
Allied Industrial Park 
Soli Analytical Data 

Macon, Georgia 
Rust Projed No. 33941.000 

ISL-32 (14'-16') ISL-33 (1'-2') 

( 

ISL-33 (25'-26') ISL-34 (0'-2') ISL-34 (14'-16') 

>·ljioreaill~s >:··. :<.::::. =:;', .; :.: '::·,:: ,,,,, ':>::.'<.::::=.::::=::::=::::::::y:: :~·:=:: '\;':~"':: :·"".::,:,""::.:,..:, :"" ... "":. ~""""'""""'"""'"' .. :~"'':=::."'::· .:""·::' .:.:::::;,:: ::::::· .. "".· .. "'· ""'·: ::"':'·':"".:~:"':,:."' .. :."":.'·""' ... ""'·:··c.:·': .c.:.:.· ::-·.::-·'"'··· ··:..c:·.:..:.·:..c:·.:..:.:..::.:..·~···· .... ·:···;:::·.:.::·:: ., :' :·:::-::. . .. 

antimony_ mglkg _7R::'-:--------cR~,.---------.:<,.:2;::.5;......------:.<.;2:;.::.5:,....-__ . _ __ ---:-':R:'-:--------=--=-R:-:-----ll 
beryllium mglkg, ___ ..:,·l:.:3c.:J'-----·--<--".o:.:t..:..7 _____ _,.""18=-J=--_----.,..!."'0'-'4""8"-'J-_____ ...:.·""'13:..:J=-------"'0..,5-"6..::.J _ _ ~1 
cadmium ---~m~~~g~----71.~96;----------7.3~J7-------7.2~1~J __________ . ~<~.2~1~---------':·6~4~4" _________ ~·~56~1~----ll 
chromium mglkg 19.1 5.51 21.5 7 88 14.5 14.6 

~:a~er ------'::..:J:\;z;:.c:"----~-~""tc.:.i="'·=';::.:4-"J~-:_-:_-:_-:_-:_-:_-:_-:_-:_-=<..:..I-71::.::2"=.3=-7c:;~=----_-_-_-~----~~-..;;~j!:.=.,~;-;:8::.,1-:_~-======~~:_:,6:;.5:...:!'=--_-:_-:_-:_-:-_-=-:_·-:_-:_·~2;';7:.::.0C.::·'="~:=-8-"J~---.--_-=_-:_-:_-:_-:_~9~4.:.:· g~~:-:5-"J====:: 
mercury mglkg R -·------..,R"':-:-------:<,.::.0:,::2:::8'--------<-:,:.:.0='2"'8 _ ____ , _ _ -:,R'-;------- - --=R:-'=-;;,--- ·--

~~~;:ilum ::&: --_-:_-.:..<-..4~~:-:·~~~~~~~~~~~~~:~.:::~"'o:::3;:;;7c-9;;-1==========<13;3.·~~:~3=-_-_-_- _-_-_-_-_-_-_-...:<.:=2j:~;;:~l :-_:=· ==~-=-------~...c.<<~.~~78::.";1:::2=:_-:_-:_-:_-:_-:_-:=_-:_-:=_-:=_-::~~2:;:-o7·
5~8:::~t-:=_~-:_.~: 

silver mg!kg < .22 < .21 < .22 < .22 < .22 < .22 
thallium mglkg < .088 < .085 < .0.8~9: ________ <..::.0::..;:8:;::;8 _________ <...,:·.::_08

7
9'-----------<-7.0=-=8.::.8 ____ 

11 
.. ~.£__ mg!kg 20 < 1.1 J 13 .. 8"-~~.,--,,.-,.-.,.<,.,;2;;..;.4.;,;8~===='..,.,..;.4,;;;8.;::,2=,,="'=""~'"'<.,.,8;;,;.,.;;42"'==""'"" 
::·:.votatne~otgii"RitS?r/::::::-;·~~-;~:~:::~t~::~=r·\/:;;::~:?I>t~{::::::>{ ::::: .: ;_- ._~: :_:_: .·.·.·.·-··-·.· :;:;:-· ·.·.· :.: :== ·· ~- · .;: .::: .; _: :_;. .. ; ;. =:t:}::.:: -: ~-:· ·:~~·::::~:: ~·.;:~~ ::.~.:~.:~ ~- - :-~ . .:~-. -:.:.:;.· .:.·::; :~: ~{~{:: =~:~}:}:; : :::· :·::: :-:·.:::: ... : ~-~-~:.:;;:>::::::;::: ::;~::. ·· :~·.:.<.:·:::.: ~.::.:. :: :::t:i\-~--~- · ..... :.:.~·-: :<:;: 

cis-1,2-dichloroethene _ _;.:,m""g/k'::""'g'-----<....,:..::.0~0:::.2 .,...---------<-:'.~OO:::.I::-:9:----------=<-7.0':"0-===2:-::----------<-:-.0::-:0:.:::2-::--- ~,.oo2 · < .002 
ethylbenzene mg!kg < .00084 < .0008 < .00085 J < .00083 < .00084 "'----;z:Qo084 --
hexachlorobutadiene mglkg < .0012 < .0012 < .0013 < .00 12 < .0012 < .0012 
m+p-xylene m~ NA NA · < .00267 J:.._ _ _ ___ <.:.:.0;:.:0..:::;26,::-------:'N7A':":-::-----·--'-:N:':::A':-::---ll 

_!!.~hthalene mglkg < .0012 < .0011 < .00l2 < .0012 < .0012 <·.0012 
~~ne m&!J5g < .0016 < .0015 < .0016 < .0016 < .0016 ____ .~01~ 

tetrachloroethene · m&!J5g < .00055 < .00053 < .00055 < .00054 < .00055 < .00055 
toluene mglkg .0024 J < .00091 < .00096 < .00094 < .00095 < .00095 
trans- I 2-dichloroethene mg!kg < .00061 < .00058 < .00062 < 0006 < .00061 < .00061 
trichloroethene mll.lkR < .00047 < .00045 < .00048 < .00047 _________ <..:,.00::-;:.::0..:.4.:,.7-·--- ---<-'.070::-:0:..::4-:::7--;1 

benzo(b)fluoranthene mglkg < .091 < .088 < .093 < .091 < .092 < .092 
bis(2-ethylhexyl)phthalate mglkg < .97 < .93 < .98 < .96 < .98 < .97 
di-n-butylphthalatc mglkg < .17 .19J < .17 <. 17 .21J .19J 
fluornnthene mg&g <. 17 <. 16 < .17 <. 17 < .17 < .17 
phenanthrene mglkg < .I < .098 < . I < .I < . I < . I 
pyrene m&!J5g < .14 < .14 < .15 < .14 <. 15 < .15 

'1 4,4'-DDD mglkg NA NA NA NA NA ----:N:-:A":'--- - ·---
4 4'-DDE mg!kg --=N7-A:---~---~N~Ac---------:N:-:A7-------7N~A:__ _____ ___ __:.N.:.:.A..:...._ _ _ ___ __:.N.:.:.A..:...... __ 11 

E4,4'-~DT mglkg .l'lA_____-~.------cN:-cA:c-______ ~-~N::.cA.:.__~-------cN-;:Aoc:__ _________ .=.,N:.:.,A:...___ NA 
_endrm mg/kg NA NA NA NA NA NA 

mgllcg ~ milligrams per kilogram 
NA ~ not analyzed 
J ... indicates an estimated value 
R = indic:at<S data rejected during validation as unsuable 
DUP indicates the sample is a duplicate. 
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T•ble 4-2 (continued) 
Allied Industrial P•rk 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

c 

Parameter Unit ISL-35 (0'-2') ISL-35 ( 19' -21 ') ISL-350 (0'-l') 
DUP 

ISL-36 (1'-2') ISL-36 (45'-46') ISL-37(1~ 

:,:~~~::!~s , .,,., .. , .. :.,:.:::::\::::;-;:;::\<,,. i(/''' ,:;,.,~~~-::::_>;_:r;,~~,..', .:,_~'~_>'_,,; __ ·._· ,::::' ''"''<~;:'' ''''''""iii:·Y'','::::·:,:::: ::>::~'::::;,· ··, ·. '·'·;,,,.,,}:::>' .··· ~ 
2
'
5 

,., :::;::':.:::;;:;(.:'': : ,,.;: ~:;~~.~~·''· ''··' .. ,, ,... .: ~ ; , ~·i:.Z'':: .':. ':L 

beryllium mglkg .12 J < .018 .I J .094 J < .017 .13 J 

1~c~ad~m~'~·u~m~-----------------~m~Wk~S~-----~1.~24~----------<~.2~1 __________ ~17. 1~5 __________ ~-2~5~J~--------~<~.~19~--------~<7.2~1 ____ _,1 
n-=c~h~ro~m~iu~m~-----------------~m~Wk~S4-----~13=.2~----------2~.~05~----------~'2~.~~~--------~2~2.~9 __________ ~1~.2=2=----------~2~1~.3 ____ __ 

copper mglkg 4.72 < .92 J < 4.06 4.47 < .77 7.4 

1~1u~d ____________________ ~m,WXg~g----~7~.46~J--------~4.~18~J7---------6~.~73~J~--------~s~.6~1=--________ ~·6~3~--------~6~.t~6=----~1 
mercury mglkg R .115 J R .034 J < .026 .034 J 
nickel m""'S < 2.56 < .93 J < 2.55 _______ <-:OI":'.7:-=J_-=_-=_-=_-=_-=_-=_-=_-=_<-=--"'·:.;,7C::3"=-=o=-J-=--=--=------72.79:-=I --·-II 

E'..!:: ·- --'~----
selenium mWXg .26 J < .083 < .081 .561 < .077 .571 
silver mglkg < .22 < .22 < .21 < .22 < .2 < .22 
thallium mglkg < .088 < .089 < .087 < .089 < .083 < .09 

zinc mWks ,,<,,9,;..;..47.C2:;.,,.,.,.,.,.,..,.,~,.,<+1 'i'. 2+Js--.,-,:-="""'=<+.8:?.l-c.---··-·==.,.;:;6;.;;.3,:,1..,.,.,,,.,""""~-.,;1;;;.6:;.;J~~~.,-:::•·-:::-: 10.9 
:::,votatlle:Orii'iii1ic(L:\h?/ ,::::, ,., ., ,,,.,,_,. ;.,.· .;: .. ('>:~:· :::::·:·'::\::.•: ,, .. , .. ,.:;,:,.: .,,,~,: ,::, :;·. .·.·.·· .. . , ......... , .. <·'""' · ,. '···'·'·'·,, ..... ,,,,,.,,,,,,, .. ,,;, ., ............ ,. .,, ,:'.'':':,.:.;,::x:::;,:::''::·L·:::::~;:: ... ::,.,,"''' ,, .. ::·--.::•: .,.,, ,., ... · >>::':.:.:; 

cis-1,2-dichloroethene mWXs < .002 <.002 <.00 18 < .002 NA < .002 
ethyl benzene mWkg <.00084 < .00084 <.00079 < .00085 NA < .00086 J 
hexachlorobutadiene mWkg <.0012 < .0012 < .0012 < .0013 NA < .0013 
m+p-xylene mWXs NA < .0026 <.0024 
naphthalene mglkg < .0012 < .0012 < .0011 
o-xylene ~g < .0016 <.0016 <.0015 
tetrachloroethene mwxs < .00055 <.00055 <.00051 

mglkg < .00094 < .00095 <.00089 
mWXs < .00061 < .00061 < .00057 
ml(/kg < .00047 <.00047 < .00044 trichloroethene < .00047 NA < .00048 

mglkg c milligram• ptr kilogram 
NA = not anolyzcd 
J = indicatu an cstimatcd value 
R = indicates data rejected during validation as unsuable 
DUP indicates thc sample is • duplicatc. 
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( 

II Parameter Unit ISL-37 (I '·l') 
DUP 

( 
Tabt~ 4-2 (continued) 
Allied Industrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-37 (40'-41') ISL-37 (40'-41') 
DUP 

ISL-38 (1'-l') ISL-39 (I '·2') 

l>l.iioreiiiilt$'.~-;::::;::·}? ,;o,:::::c.:: :·::=.:, ; ;,;· :-::::~::',),':','·'.: .. =.:<o::, ;':':i:':':::'{ '.>'.')=.'•:::•':\:::;,·_::=: .. ,. ·.:,.;:::_:.::'·'=,:'./'-{;:.,.·.·.· .. -.,.,, .... ,.-. '·=. · ... ,.,.,., '·' ''-'""" '•' · ,,,., · ····-- .,. · ····· •.. ,, ' .. ,., .... ..,., ... ' .. , ..... · · · · , ., :: ,, .<; ·:c::: :·. ,,.,, ::.;·,,_,_ , ... "•·-
IFa=n=:ti'-'mo:o"'n=y='-~""'·""""'""""""'"-"""""'"""'"'m""""glk'::_"'g"""='-="-'<":2f'.'='5 .:.::...;"'-"'""'-'--""'~~<":;2:'-5::'-.. . '-' . .:.: .. ·.:..;----"· ---~- ""'·'''·' .,:_:_: _::,: -: ~··2:;=· ,,_,,,, :;;.:, .. · .. ·.·=·-·.·=···-·= ... -: -~··;.=~ =--::= ,.-., ._.,..,,. ,.,,. ,.,,_ . ... , -~ ~-~;-- . < 2.4 

beryllium mBl!!s____ .073 J .035 J .036 J .24 J .032 J 32 J 

( 

cadmium nig/k&__ __ ---=;.3::;2=-;J:----------;:<;:-;=;.2:---------;<-';;.2=-------.;;:·8=:::4::- < .21 .34 J 
chromium mglkg 15 .9~-------"'2."':5:'71 ______ 4"":.22:----- ----'87.2::.:9:------- --'2"'-.379::-----------:l:-=::5:-::.8---ll 
copper mg/kg 4.31 < .81 < .81 6.09 < .82 7.82 
lead mg/kg 2.95 1.44 2.53 19 1.78 15.8 
mercury mg/kg < .027 < .028 < .028 .045 J < .028 .087 J 
nickel mg/kg 2 J < .62 J < .75 J 3.24 < .063 < 4.3 
selenium mg/kg < .08 _<,...:.~os""rc------<-:-'."=o'="s:-1 -----<~.0':.'82-::------<...:...:.;:.0~8,:.2-------:Jc-:-4~J---1I 

silver m~s. < .21 <.21 <.21 <.22 <.22 <.21 
thallium mglkg < .086 < .087 < .087 < .088 < .088 < .086 

--c~inc _ .. . ... mg(kg 5.7 .63 J .68 J 16.6 I 1 24.1 
=,=:.Volat.l_le:=.Organid '•,:,:,=,:.:; ··:·:·.: :,=.=:=:: ·''''''' ':> .::=::=:::->n~~:. :· ..• , .. . , ,.,:,' ,.,, ., ... ' ,_., .. ,. · .-:=;.:::::,.; ~;:•::~;:, .::'.{=,<:(>;:'.<:::::·"::"':""==;:-:c,: :"". ;.'··' :"'"';. :"';,.~.::""•:• '"", ,,.'"'_ .,~., .. ,"",.,,,-,, . .,.,,._ ,""', .-, .. ,,'""_, ,-,,.,...,. ,_"",·,-_..:.;;.:;:•,:- .,:.:·="": ."'-."".:·: .= ."'. =-=---:-:c., _ _.,_.,."'., .. .,..:,, ... '""., . .,.,., ... .-.. _.•,=-:-: : .:-.·-. --.,.,-... ,."",, ,_,., "' . .. "' .... "' . • 

7 .. "'.-.. ..-.. ""-.:'""• ::.'"'=···."'"-.,-~ 1 

cis-1,2-dichloroethene mg/kg < .0019 < .0019 <.0019 <.002 <.002 < .0019J 
ethyl benzene mg!kg < .00082 1 < .00083 J < .00083 J < .00084 < .00084 < 00082 J 
hexachlorobutadiene m~g < .0012 < .0012 < .0012 < .0012 < .0012 < .0012 J 

1~m~+~p·-x~ylle~n~e ________________ ~m~---<~.00~2~5~J ________ <~.00~2~6~J~-------<~.070~2~5~1 _________ <~.0~0~26~--------<~-~00~2~6 _________ <~-~00~2~5~J--~ 1 
1~n""ap""lh:.:::th;:.:ac.:le'--nc__e ---·----·---=m~g < .001 1 < .0011 .016 < .0012 < .0012 < .001 I J 
ll-"o'-'-xc:.~'Yc:cllc::n:.:ce __ ~-----------___,;.m"'glk:z.;.:s...______ < .00!.6::-----------<c--.;o:0~0:-,:16...,_ _____ <-';C.OO~I6;:;--- < .0016 < .0016 < .0015 J 

tetrachloroethene mglkg < .00053 < .00054 < .00054 < .00055 < .00055 < .00053 J 

1~to~l~ue~n7e~~~~~----------~m"'~~g~-----<~-~00~0~9~2 _________ <~.~00~079~3 _________ <~.0~00~9~3~-------<...:...:.;:.0~00~9~5~-------<...:...:.;:.0~0709~4 ________ ~·0~0~2~J~·--~I 
trans-! 2-dichloroethene mg!kg < .00059 < .0006 < .0006 < .00061 < .00061 < .00059 J 
~tr~ic~h~lo~ro~e~th~e~ne~~~--------~m~,g/k~g_~.----·<~.o7oo~4~6~-------~<~.0~0~0746~-------<~.0~0~~6--------~.0~0~83~--------~.0~05~5~J~-------<~.~00~0~4~6~J --

~s~~~~~llfQ~~hl~5)~Uf"~:~ ·~·'s'~M~'c..:''~·~--~~~·-~''~'~~~~~~~~-~-~~~~·~·~·~·-~~~~~ .. -~~~~c..:)~(~~~~~~«~~~~~~~~~~ ·~.:·~~~·~·~·~,,~j:~~~~%·~=·~·=· --~=·~-·~~~~~«~,,~0~''~·-~·~~ - -·· ~~- · , :~'"N!i 
benzo(b)fluoranthene mglkg < .09 < .091 R < .092 < .091 < .089 

1~b~i~~2~-~et~h~vll~h~ex~y~l)~p~hl~h~al=at~e ________ ~~-----<~.975~----------<~-~96~----------~R~-----------<~.9~7 ____________ <~.9~7 ____________ <~.795~--~I 
di-n-butylphthalate ~ < .16 < .17 R <.17 <.17 <.16 

1~fl~u~o~ra~n~th~e~n~e~~~---------- m~g·-------<~. 1~6------------<~.~~~7------------~R~-----------.. --<~.~17~~~--------<_.~1~7 ___________ <~. 1~6~--~1 
phenant:.::hr:..::e:.:;ne~-----------..:;m~g/k"?'g,__ ____ <.:.:.0:,.:9.;-9 _________ <--':'.1~------- --::R~ ________ <_.:-::1,.... _________ <,.....71,--_______ <.:.:.0:,.:9.;-9----~l 
pyrene mg/kg < .14 <.14 R < .15 <.14 <.14 

lr-''o..:= E~x,.p"'=to?il:;.iv:.::e"":·R,.,e~· :s::.:ld:.:il:.:e:::.s .:;:'''c:c':i:""·::~;, ::"":;:~·-::•:c::' ''c..:'''"'"'~:::"'i:::""'·''c..:''"'"""':c..;:' =:
7
::•·::.::'•'•i"''""' -·"'-· ··.;.;.. "". --·--·"'· · 

7
._-"" .. """"'~=:-~=:·:""•,=·· '::.:.' ·""·'··::.:.···· ""'''='/ ·,, • ·= ' · . , .,., .•. ,. ,., •. ,_._,_.,,:.:: ·' ... .. ,,_,, .-·-· · ...... , ..... ,...,,,.,._.· . . .. '·'·· '· = · . .- '·: = -· ....... . ·.-- ·.-- ,,., ,,. ,,, ·•<-•=: •.::;c ':-o .. . ..... 

lr~2~,4~-~d~in~it~ro~t~ol~u~en~e=--------------~m~glk~g ______ ~R~-----------·<-~.072~4~----------<~.072~4~-----------~R~----------~R~-----------<~.0~2~4-----u 
1~n~it7ro~b~e~n~ze~n=e~~~~~~~~~m~,~~~g~~~~R~--~ < .057 < .0~5~7~~~"'~~~R~~~~~~~R~~--~-~~~<~.0~5~7~cc-~l 
>P.e$iiCill~siP.CBs <>: : =-i·' ·• '· · ''· ' ·':.;."':<."'·.· "'.: :,;;;.:::::.····'".:.• p=""-'""·:::..·. "='. __ .'=" .. ;;.. '"'."' .. "'···"'.· ~-- ·:.::.··· ..;.:--·..;..--~· .. "', ·•.;..·, ;.;.····.:; .. ·:'-:···.;..· ·;.;;·=··.;..···.;..•c..:''"':: ;;.;.;.;· ·""· --::.:.-.. ::..··.:"". · "'" .. ,.~, .:"": ... _."" .. ,"'-.=."";'"',:·: ~-- ,"" .. ""''"':. "'. ::::.··--"'--··:..:.' ·::.::· :.~::.::.::.=-· :"'>..:o:.::::..-.. -,""_,."', ··~· ·=::::.•'= ::::.'':::..:' -,""::;;..''-""' ·=·':'=· ·=,7=· '::::.•·'c..' .;;..;.;;..;'c..- :::..::-""':.=:"",'.·'"". '.'.;;;' ;"", -~;7<::;;.-·•.;;;;'' ·' ;...;-· .. "'. '-':: ,~.,.,'-'1" 1 
4,4'·000 mg/kg NA NA NA NA NA NA 
4 4'-DDE ____ ,!'-m,.,glk?g _______ ,N:-::A',!-_ -------:-;N::OA'-------:-:N::OA:__ _________ N;..:,;A:.,:.__ NA NA 
4 4'-DDT m~g__ ___ .....o_:N:.cA~---------:-N-'-'A:__ _________ .:..;N:.:=A'----------'-N.:.:.A.:--_____ NA NA 
endrin mg/kg NA NA NA N~ _ NA NA 

mglkg ~milligrams per kilogram 
NA ; not analyzed 
J = indicates an estimated value 
R ~ indic•tes data rejected during validation as unsuable 
DUP indicates the sample is a duplicate. 
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( 

Parameter Unit ISL-39 ( 40' -41') 

( 
Table 4-2 (continued) 
Allied Indus I rial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-40 (1'·2') ISL-40 (30'-31') ISL-41 (1'·2') ISL-41 (35' -36' ) ISL-41-A (l'-2') 
DUP 

c 

~i-ganlcs:,;,::::::\}}\i::>':::;:::~t::·:':t:''·:':::':',''':' .''''' ·'\8±'''':· ::; :'·' :::;<:'·'YJ:::: '''\ ''·:,::::::::::::::::::::'::::::::,:,;:i::,::;::: ., .... ,. :.::·::':>:::::::::',:. :: ;·:: :::-;:,fi ;:,:,~\.::·;·::',;,',:::.;:::. ::-'· :·' · · · · · -- - · , ,, · · .. , · · · · .. · . · ,. ' ,. ,. ,, ':, • . : .. .. .. .. : ::::,: ·. :: ,.:' ,, : , .. , .. · '· :.:..:.. 
antimony ~B. < 2.7 < 2.6 < 2.6 < 2.6 < 2.5 _____ <.:.2.:::.6:..._ __ _ 
beryllium m~g .052 J .096 J .044 J .21 J .018 J .3 J 
cadmium m~g <.22 .71 <.2 1 1.23 <.2 1 1.05 
chromium m~g 5.55 24.7 9.95 36.2 4.32 26 
copper ~~- 1.1 J 4.59 1.75 ______ --:1:-::1,:.:.1 _____ __:_:.·9~7:=-J ______ l;-:4~.2:.__ 

lead m~g 3.07 . __ c=-:5.~98:2;------<-=5c.::.·0Je:::36::-3 _____ 8::..:.*-=96~------<_,. .. 5
0
:_:t
3
ccc

2 
_____ ....:<1c:,.I

0
:..:.·
3
1
4
..,__--J1 

mercury m~g < .03 < .033 < .033 
nickel mg/kg < .24 J 1.5 J < .064 2.97 .19 J 2.21 
selenium m~g < .087 .45 J .65 .31 J < .083 .491 
silver m~g < .23 < .22 < .22 < .22 < .22 < .23 
thallium m~g < .093 < .091 < .09 < .091 < .09 < .092 -- ­

~~--------~77----------~~--------~~--------~~---~l zinc mgllsg 1.1 J 6.14 2. 1 J 12 1.6 J 11.8 
VeilatneOfiiinics\i::J '''·' .,. ,,. ·· ·. '·'·'·:< '· :c: ,;: ,.,._,, :T:7sP:7:2~:T:f,~'·~;::: ::', '?':::' '\J:;:;.;:p:;:::_:::s::ii.C<:!i:><:s::'' .. ,. · ;::::;:::;;:·.,,:· .,,. ,,, ,_,,, , ''';.:.: .. ; .. ;;;:::.,,,.,.,., 
cis-1,2-dichloroethene mgllsg < .0021 J <'.002 <<.

0
.o
0

o
0

2
86

J 
1 

<<.
00
.00

0
2
86

1
1 

<,-::.0:,;:0::::;2=-::---___ <_<_-=0.00~00:-::28=7 __ 
ethylbenzene mgllsg < .00089 J < .00086 J < .00085 J I 
hexachiorobutadiene ._!!!gllsg_ _ ___;<~.O~O:::I-=3-:-J _____ <~.OO':O:'::J3":----___.:<~.7oo:,:I:_::3...;J,_ _____ <:...:.700:,:I:=3;-:J,--____ ___:<-;;.00~1;:..,3,------___;<~.7oo;:l:.:;3 __ 41 

1~m~+~p--x~yllc~n=-e ________________ ~m~tWk~s~---<~.0~02~7~J~-------<~.0~0~2~7~J ________ <~.~0072~6~J,--------~<~.0~0~27~J. ________ <~.0~0~2~6~J _________ <~.7oo~2~7---~ 
naphthalene m~g < .0012 J < .0012 _____ <....:.0~0:-.;1;.:;2~J,..-_____ <~-~00:-.;1;.:;2~J~--- <<_--; .. o00"'o-:-t1 26-;---------<_.0;;;0:-:1~2 ____ 11 
o-xylene mgllsg < .00171 < .0016 < .0016 J < .0016 J < .0017 
tetrachloroethene mKikg < .00058 J < .00056 < .00056 J < .00056 J < .00056 < .00057 
toluene mglkg < .001 J < .00097 < .000961 < .00097 J < .00096 < .00098 
trans-! 2-dichioroethene mWkR < .00064 J < .00063 < .00062 J < .00063 J < .00062 < .00063 

1~t~ri~ch~lo~r~o~et7.he~n~e~~~~~~~~m~tWk~g~~~<~.0~00~5~J~~~~.,<~·~O~OOT.4~8~~~~~<~.0~00~4~8~J~~~~<~.00~04+78~J~~~00<~.0~00~4~8~---------<~.0:-::0~0~49~---~I 
)Seriiivoiiltii'e·o·liiaii.ic$ :.:::':):, ,,,,,.o' '·'" :~.0 -:,::, :.o · .. -· ... · .... · ... · .. . : ·:::,::.::·~, ... ,,,,,:0:.;::>:::··· .. .. . _. ...... ,, .. ,','::'':·it\:·::'···' .... · .. ·.· .. : • :: :: :o: .. o : .... o·· ··· , .. ···. · ·: ,, ,o O· ' .. : ·: ....... : .::·,,. : :' :;::·' ·:·'· ,, .'.::-'' • •• ••• ,. ·'' .:.o:o: :.:o; ..... .. . , . , .. ,. - . . ........ , .. :.·:., ....... ,.,,, .. ,.,. ·O~,:--:-

benzo(b)fluoranthene m~g < .097 < .094 < .094 .21 < .093 .161 
bis(2-ethylhexyl)phthalate m~g < I < I < .99 < I _ _____ <....:·.:-.99=----_ _ ____ _ <.,:.1,----_ __ _ 
di-n-butylphthalate mw'l<R < . 18 < . 17 <. 17 < .17 <. 17 < .1 7 
fluoranthene mgllsg_ ___ < . 18 <.17 <.17 <.17 <.17 < .17 
phenanthrene m~=-'"'g ____ <..c.·-;-1 =-1 ________ <_.':-"1:---------- -<--'.:":1:--______ <-':."::1 _ _______ <-':."::1 _______ _ <-'-'.1~1 _ __ _ 

:~f;~~ive: Resldues::;;,:::: ·•:o.: ,,,.,, :.::::::::~~-,,,·:oc.,.~~--""'·<....: .. ·.,:,'5~=-"'·' ·0: . .,..·: .. ·"''·'·""· . .,.,,c:-.,,, .. ·""· <"'.""1 ,:,5 """'~"""'""·-.·'" .. ·."' .... .,.., .. ,.,.,·,<,.,.:,:.

1
.;
5
""""'"·"':"'r"'··,,,.,>::""i:"',,"", .. ,"".~""·, o;,;:o1,::,o·~""(""'"'::: ""::""':-:,""·,""o'""'· '0 .::-o, ·""·· · ~"'.<=: . .:.;:}:.:;.~,.,·' '"":.:""':: ·,.,..· ·"'" .. ""' .... "" .. :'"":,,:-" """:"'""·'·'-t +.:,,:.::J, ;:.,.,_..=, .. ~ .. . -.. ,~.'::-!: 1 

2 4-dinitrotoluene .;.;.;.:. ·.;.·.:.;.;.;. :;;k~"': ,_ ........ ., ........ _.-... ·~.;;o.·'.~o2""'''4-:"····o.:..····.;.;."· ..... ..,.·oo""'' ;~·: ':...:' '"-""""'"".:..· ''-"~'-· .0:-:2""' 4:'-""-:.:.:.:.:.=o."'-"=:;."'<'-"-". o""2"'4"""'""-"='-"-''-"-""<-'-'-:.0":'2'":'4""'-_""_""_""_""'_ ... . _ ... _, .. __ <_:..0='2::4:--- -----'<.,:..0='2::4:- -- -

nitrobenzene m~g < .057 < .057 < .057 < .057 < .057 < .057 
::;Nstii:lde!ilPcos!·':':':t:·:'·':i.''/:i::':::>':t'/i.': ,,,,;:::::;::,::,:,~;,<>:: :::;:: .. , ,, ''.!''"'''' .. ,:.:::::: :.,, .. _,,, .. , .... ·. ,, ... . , , , ..... , ., .,,.;:;:/ ..... · ., :::.,, .. ,, : ·.::=_:: :o·:: :: , .. , :: ·' , :: 'o.' '' : :: ,, /·~.:0.::.:::::·,:·~:~ , · . . .:.:::;. .... , .. ·, ., ·,. .,,., ·'·" 

4 ,4'-DDD mglkg NA NA 
4 4'-DDE mgllsg_ NA NA 
4 4'-DDT ..!!!S!l<S NA NA 
endrin mg/kg NA NA 

mglkg ~ milligrams per kilogr&m 
NA = not analyzed 

J • indicates an estimated value 
R • indicates data rejected during validation as unsuable 
DUP indicates the sample is a duplicate. 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA 
NA 

~~ ·--- 1 
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( 

Parameter Unit ISL-41 (1'-1') 

( 
Table 4-2 (continued) 
Allied Industrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-42 (31'-33') ISL-43 (l'-1') ISL-43 (19'-10') ISL-43-A (1'-1') 
DUP 

ISL-44 (1'-1') 

. ·· !~;;~::;cs··•:·•· ·•·:· .. ;;:::·.=·:•;;·••• .· ...... ... . •·•·•::): ,;::··:.;~·~~:::.:·::.:: .: •••••.•. h;•I:'~;~·•::•i. :;.::::::·t•:•·_ .. _ ... ~..., ... _,..··...,':,..,··'2:.:····~=-=3'_ ... . _ .... _· .. _ .. ··· . ·~····_· . . _· -_··· ._-."'·_··'"'·_··~"'·-=;2""'"'\'='·=-····:::.:'_••;:c:·_··"'-·_'~··' -'-•_= :.:.;•_·•·•"'•_,""'·_;::~;·....:'_'-"·,_:-..:.· ..... ·~-:::·:.::1"':::..:;=-·'-· ::"'·_··...,·_ ""_·.:~····"'·_·=:; ~·:··.:..::':'_.;:.:.;'""~·:::;~-"'6"'··•· ·:;_·:···:.;.:=::~:·, "';-·::""'••:,~·· ... ~ ••.•. ~ .. =·· ""_""<-"". tr.:~s: 

beryllium _mWks .19J .025J .14 J .02J .151 .27J 
cadmium msA<g .29J <.19 .591 <.19 .531 .551 
chromium mglkg 13.2 5.92 27.9 22.6 32.2 181 
~~r mglkg 4.32 1.13 8.32 1.5 8.51 9.18 

lead .~ 15.5 1:08 6.63 .874 7.66 7.24 
mercury mg/1<g .053 J < .026 .046 J < .026 .034 J .057 J 
nickel msA<s < 3.61 < .3 J < 4.2 < 1.1 J 5.69 8.74 
selenium mglkg < .078 < .076 .53 1 < .076 .53 J .26 J 

( 

silver ----· mglkg < .21 < .2 < .22 < .2 < .22 _<...,.2=27------"l 
thallium mglkg < .084 < .082 < .09 < .081 < .09 < .089 
zinc mg/1<g 15.9 1.51 13.2 1.6J J4.9 21.9 

• ••YolatlliQi'ltlnicii"5?'..' •?:::::::::.:.:::,: :: :•.•:.:•:•:•;i ·\'<<···=·=·· ··~··· ··•:•:•::.::::··· :.:::. ····:x ·• :: : .. ::,:.:.::-: . , ..... . ; ::-. 

cis-1,2-dichloroethcne mg/kg <.0019J <.0018 <.0021 <0018 <.0021 <.002J 
ethyl benzene mg/kg < .00079 J --·-<-'.0.:::0:::;0:-;.7'=-8 .:...J ____ <--,:.:.00=:0::;87671 ____ <_:.:.Oc:,00:,:7:-,:7...::J ____ <-'.0=:07-00::.:86~J-_____ <..:.·:--;;00:;:0:,:,85~J~-1I 
hexachlorobutadiene mglkg < .0012 J < .0012 < .0013 J < .0011 < .0013 J < .0013 J 
m+p-xylene mglkg < .0024 J -<-'.00~24=c-J -----<"'.00~2=-6=-J-----< .0024 J < .0026 J < .0026 J 

naphthalene mg/kg < .001 I J < .0011 < .0012 J < .0011 < .0012 J < .0012 J 
a-xylene . mglkg < .0015 J < .0015 < .0016 J < .0015 < .0016 J < .0016 J 
tetrachloroethene mglkg < .00052 J < .00051 < .00056 J < .0005 < .00056 J < .00055 J 

lrto::.cl::c:ue:::n;o-e;;--;-;-;-;:----:-;-----·--.:.:m.:.oglk'::""g'----<-'.0:::;0~0'=-89::-J::--·--~- < .00088 < .00097 J < .00087 < .00097 J < .00096 J 
trans- I 2-dichlorocthene ~g < .00058 J < .00057 < .00062 J < .00056 < .00062 J < .00062 J 

~!~:%:~:~1:n~igiiliiu·:•:•; :•::: •:•:• :•x•• •> ~; .;. : ~,~l ... : .... ;·~ .o~~4~} ···'---'·""'· "-'--··"-··· '-:?""~.:.""?,'oo"'"'""•:~~::,"",, ... "" ... -"-'-·""·"" ........ "" .. _~ •. ""':?""o"'~"'"4 s,....J:....· ---"""-'-·~·· .·'"'·· -' .... ,~<_, ... -"o-f'~o-··~;--':"". '"''.:"":.:""··,•:"'"• ·:~"'-"-<-":o....,o-=o-"4'~8·-~•· ... •• ......... _..."'" .. _ .......... < ..... · :,"-~o"": ~-=·.~.""~.""{""', •::""•: =J .... 
1 

benzo(b)fluoranthene mglkg < .087 < .085 < .094 < .084 . 17 J < .093 
bis(2-ethylheKyl)phthalate mg/kg < .92 < .9 1.7 < .9 < .99 < .98 
di-n-butylphthalate mg/kg <. 16 < .16 < .17 <.IS <. 17 <.17 
fluoranthene --·-~m~Wk~BL------<~.1~6~-------<~.1~6~-------<~.~1 ~7 _ _______ <~~-1~57---------<~.1~7 _ ___ , ____ <~. 1~7 ___ _ 
phenanthrene mglkg < .096 < .094 < . I < .094 < .I .II J 

pyrene mglkg < .14 < .13."='='~""""~~<:.,:·.,;.1 ::.,5 .,..,-,.--~..--,-~<,:.· ;,;13;,~"""'.,...,.,.,.,..,..,.,..,.,..,~<,:... 1;.:5:.,....""": . ..,-,,....,-.....,-....--,<..,.,:.:. 1:,.:;5..,.~,..,-1l 
::•'Etjitci!ive:Resi~ues : ;,., •:::: ::.•:-;::: • t'•'f'i::::.>:::::::"":(."':::,;::c··:·."'· .. ;::::' c...·:::•"'": ,::::: .... •·=' .. ""'·····:.:,···:':!:·· ··:;:·· ·· ·c...· :.c....c..cc..;..:.c··..c.· ··;...;····c::.·' '--., ...;. .... ,"':::~·~···:-:·· ··~· ·~·~·..:.c· ·~·~·' "'' .: ::c:·· ··:::.:·· ~,_,_:.:...' :'!:'····=::c····:;c·' •·:::.:·-' "-'-''"'· '...:c..c.....;;_:·• ··.:...·• ··'"'". "' .. :..._'• '~·· ·~:··~'"") -~.:::"':· .:::.:.:e· . .:.;;' ·, .:..::·· ·"'. ·..::.·· ...:: . .::..:..::· ::::' :::::::;. ·"'· ·..;.; •• ··.: ... · ···• ;·: ;.::; ~ :: g:·:;:: •: , ....... 

2 4-dinitrotoluene mg/kg < .024 < .024 __ <..c.Oc::2:,:4 ______ <...:..:.0:.::2,-::4 _____ ..:·co-17
7

8::-7-J ________ <...;·~0~24=-----il 

·:.;~:r~~i~::;~ss\ :::t·· ;; •• ,n::;··•·:·· •• ,~:~~::x:.; •• : ;::·:; •. :~~~ ... , .• ... <:?S,.r: , .. H, "· •.• !;~.~: :/.:·· .. ... ~;·0,;7 .. ·:.: :.::;:;: .:~?,: .L ..... .. ~ ·~~~. . ..... 
~~~~~~~~~~~~~-~~~~~~~~~~~~-·~~~·~::::~~~~~~ 

4 4'-DDD mg/1<g NA NA NA NA NA NA 
4,4'-DDE mg&g NA NA NA NA NA NA 
4 4'-0DT ---· mg/1<g NA NA NA NA NA NA 
ef!drin mgl!c_g NA NA NA NA NA NA. 

mglkg ~ milligrams per kilogram 

NA ~ not analyud 
J = indicates an estimated value 
R = indicat<s data rejected during validation as unsuable 
DUP indicates the sample is a duplicate. 
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c 

Parameter Unit JSJ.r44 (50'-Sl') 

c 
Tab\~ 4-1 (continued) 
Allied lndustriel Park 
Soil Analyticel Data 

Macon, Georgi• 
Rust Project No. 33941.000 

ISI...-45 (1'-2') ISL-45 (50'-51') 

c 

ISL-46 (1'-2') JSL-46 (14'-IS') ISL-47 (1'-2') 

t:D_~m .. ;. siTA~x~~~s~srna~0~~~s~¥~~~~~+~/§siT~TI~ E,~niT,~~r 2:~IT-~~~,=-·~.IT~~~=TizGvTis5siTsEv3~~· 5c•Tii~m~;ITarnrumn~MIT~-~~~~sJ~~~G+~0l0~:~siJ00'0 ~~~:j-~·'··w 
antimony________ mglkg __ <~2-:c-:3,......... ___ ---=-<

7
2:;,:.6':-------<-=2::c.6=o----·-----"2::..:.9...:J:._ ____ ·_-:~':_":,<:::2"'-."=5=::""_""_'""_:.:;;._~~'-'-:.;.;_...;.._:.:;;._;;;.;_"-_<~.;,;2=.""6=-""-""_""_"-_-"1-I II 

beryllium mglkg -~------·'70=:82"=J'-------<...;...O":'I'f-9 _____ c..-;·2:-::9~J ______ -'-.0'::9-::'-17-J _____ cc:J'7S.c..J ___ 11 
cadmium m~-~<~.1~9 _____ ~1~.0~5 ______ ~<~.~22cc--------~·~60~5~------~·~38~J _____ ~~~~--~I 
chromium mglkg 2.7'=:4::-----.........:3;-:::3c::.4:--------:,;12:;,;..;,-l _ _______ 2::;:2=::-.4:-------:::-29:.0.~8--------o-l:.o9.~4. __ _ 
~~ m~g~ ____ <_~)~7 __________ 67.6~8~--------~8~.276 ________ ~7~.5~5 ________ ~5.~59~--------~87.077 ____ ~1 lead mglkg .657 6.97 4.91 8.19 6.22 11.5 

mercury malk2 < .026 < .033 < .034 .057 J .055 J .092 J 
nickel mglkg < .059 3.01 .391 6.19 < 2.36 J 8.57 

sse
1
•
1
tveenrium ____ m~m~~glk~8g ___ < __ <·~0.~727:._ _ ___ .........:·~5~J~----~-4~3~J~------~.3~8~J~------~.3~J~------<...:·~08~4:._ _ _,1 __ <n <.D <n <n <n 

thallium mglkg ____ <...:·:-.08~2,_ __ _ _ __ <-..:.:.0:.:9 _____ <_. . .,.0'-'92-__ _____ <_..:;-_34:....:__1 ______ <~.0::;:8~8 _____ ...::·3"=3'-::J:.__--1
1 

zinc mglkg .81 1 12.6 -=---=-=--~=-'"'2"-'.;;..J.;..J..,....-=-=-==-+17::..9:...,.-,.-.~~~-="'6:.:;8""7=~------,-.,.::2~3 .~3 
1~-:""::v"',o"'t7a:,:il.::le:::'<l::,lfii~· ·.,ia"'·n.::ic7s"'·: "'•:""=:::"'::;;;;;;::::"'::::;;;;;'''::""·:=:::""=>:::::::~""~::"";:?::.::::=~"';::"',;;:::::':':~::::'''•::.::;;,.::::;.:,"'=: :,:"'.::="';::"':• ':::::":::c:: ~::-::': ·::::'·' '"': ··~·-·.;~: •'c..':'''"""·:·.c:::::"'::."":._::"':.:•ce'=•·:,cc••~..:..::• ·~·, '=:':' ·:::"-~-':':' ~:.:c~ '::.::.··:::::.: :"':··=·"'··'·::.::· ... "" .. "'"·~=···~·· ··!':!····~·· c:' . .. "'· "": :"': : "-: ·,"":, :::::::·:·::.:::' :.:::·=.=:""::'."''::"':· ~· -·~·'c,c•··==--= :::::: =::::o''::::::.:.;:.,··"'• •:e.::·,"'. ""· .. "'.· ::.::·:"'·:.~== •·Of:=: =".·:::::···=_· ~~'-"'..· . :::::·, -:::..=.·•:;;,.;=' ·=;:==;:;:::2: 

cis-1,2-dichloroethene --"m"'glk"="g,__ __ --c<-C:.Oc=O~I~8-;=-J~----:-<~.0-::-02~J;------:<-:·~00:=2:;;:1:o=J':------:-:<=".00~2~1-=-------:-<-::.~0-='02=--------<:0:.00:0'=27""" __ , 1 ethylbenzene mglkg < .00078 J < .00086 J < .00088 J < .00085 J < .00083 < .00086 
hexachlorobutadiene m1Vk2 < .0012 J < .0013 J < .00\3 J < .0013 1 < .00.::::12::._ _ _ ___ <::.::.700;,1~3'----ll 

m+p-xylene --=m:a~~g ____ <~-~00~2~4~J ________ <~.0~0~26~J~-------<~·~00~2~7~J ________ <~.0-::-02~6~1~-------<~·~0~02~6~---------,-<-:.0;.:0~26~--~I 
nPphthalene mg/kg < .0011] < .0012 J < .0012 J < .0012 J < .0012 < .0012 
o-xylene ----~m~~~g'----·~<~.0~0~15~J ____ -:<...::.0~0~1~6~1~----:-<...::. 0:=0:;;:1~7-:=-1~----<-:.00~1~6~J~--------:<~.00~1~6:-----~<...::.0~0~1~6~--u 
tetrachloroethene m~-___ <.:.::.O;c:O.::Oc5=-:J:-cJ:-----<.....:..:.O;c:O;c:O;;..S6::-J:,--____ <...;..O=-;O;c:O;c:57,:....::-J _____ <...:..O;;..O;c:O;c:S677J ___ __ --:<...':.0~00~54-;-------:<...;... 00=0:-;;5~6---il 
toluene __ _:m"'glk"?g,__ _ ___:.<.::.0~0708=:8~J~----<.::.0;.:0~0~97:,..J::------<....:..00=0:.:-97-:-9 J _____ <c.:.·:o:00=:0:.:-976-:-J ____ <_:..:.0~00~94::__ _ __ ___:.<....:..00:=0~97=----II 
trans- I 2-dichloroethene mglkg < .00057 1 < .00062 J < .00064 J < .000621 < .0006 < .00062 

.;!~:~~~:!~,:n~reantc5/: _:L§H>;:;::;,.~m~~ •.• , ,,, -.·. ·. ~ ~·,92~~~ 1 =, . :=.. < ·0()?~~· 1 :: : ..• .. , .. . <:0~~~91 ... .... ·. ; '>:>~;~~?,4,f,1 _ , ·'· ·'·' ., ~ -~,-.~~~?~{:,. : .. :: , • .,,, . ~:~~,~ . ,, .. . 
benzo(b)fluoranthene m~g < .086 < .094 < .096 < .093 < .091 < .094 
bis{2-ethvlhexyl)phthalate ·------m0ki <.:.._"'971: --- - --<--'-'::.9'::-9'--·------'<..::..;--1 :,--_____ __.<:-=:.9:;-::9:.... < .97 3.3 

di-n-butyl phthalate _...:m=glk~g ___ <...,..:-:.1:-;6--------:<-=-. 1;-:7~-----<-=-. :...;18.._ ______ ..:=l.c.;.6'=-_ ______ <...:.·-;-;17~-----<~.-:-:17:;----il 
fluoranthene m~---<-::·e::I6":--------"<.:... 1:.,;7'------------<.:.C.I:-:;8:__ ___ .:._ _ _ _ <.=. 1.,:.7_______ < .17 < .17 

~~~plh~e~na~n~th~r~en~e:,--___________ __.:m~~~8. _____ <.:...07975 ___________ _ ~<~.1~---------<~. l~l---·--------<-'.~l~--·--------<-<._~-1.:..14~--------<< __ .~115~----
pyrene · mglkg < . 14 < .15 < .15 < .15 

11,=:"'-:EC-'i~-~~~lo:::s~lv::.:e::.:= R:.:,e~s:.:.:ld::.::u:.:t.:oio..• ·"',.:::..,•:•:·"'·· ... = ·=-~ .. ..;.,'·,:_·,."-::· ==-"::="'"··,:""'=- .,.~,u..·· .. _.c''==-;;-· .. ~·'· ..c.· .""··:.:_=·-· -'--.. ~=-·-: ... ::::.· :--;·'· :-·· --""'-=-::::_.:':-"-.,:.~=·_· ~~="' ... "' .. "" .. ·- ·"" .. ,"", .. :._,_.:::·"'::"':·::-'-:.=-::: .. :";:·.:::7'-'"" "'.,."' ."". "' .. .. '-' ... , ~'-="'."-. ,-_· ""·· · co.· · :;:.· .. ·"'.-·:...c..:.""-'--"-'"-·_,··:"'· ·..,' -"' . .c.··~·'"'·''"-' '-' --""-'--'"--: ·_· : :..:.:' '..:.·<_~·-':::_··:""::.:~=·~-'1: 1 
2,4-dinitrotoluene m~g < .024 < .024 < .024 < .024 < .024 R 
nitrobenzene mst!tg < .057 < .057 < .057 < .057 < .057 R 

1r-:-=•'P.::.:,c:;;'.::'i~d~il:::eSJP::.:. "".c.:::· =o;::;;•,"".:.:"":•::,"':.:"" ... "".,.,,""."'; :"':::"' .. ""''''c.:·,""=>"'=·=~=::c·::"'.;,"'.:<""'=•="' .. "'';;;.' =.c.:·.-·:..:::::7 "" ... "" ... "",. :"":: :"'=""; :"' ... "'. """""". =·~·· ·~'""'-"'--''·:.:..' "' .. ""., .... "' .. ·""·"'' ·• .... ·=·":· = :-7 .. -:-.. ""· ' .;:.· ...... "'-~· ·""· """""".·"'· --=~··~· · ·~·· .:.:.· "'.· '.;;..' .. ""····"'::""=: ·=::= .. ""· ·""· .. ~'= ':::·· ~"" 
4,4'-DDD mglkg _...::N-;:.A~--------'N'-:'A':"· - ------'N:.;:A=:.:....... ____ --:N-;:.A,__ _ ____ --:N-;:.A,__ ____ -7N::':A;____-il 

4'4'-DOE mglkg NA NA NA NA NA NA 
4,4'-DDT ____ ____;;_m:Qglk'?"-g __ ~N:-7A7---- NA NA NA NA NA 
endrin mglkg NA NA NA NA NA NA 

mg/J<g ~ milligrams per kilogram 
NA ~ not analyud 
J = indical~s an <Stimatcd value 
R = indicates data rejected during validalion as unsu.abte 
PUP indicates tht sample is a duplicate. 
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( ( 
Table 4-l (continued) 
Allied Industrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941 .000 

( 

Parameter Unit ISI.r47 (14'-15') ISL-48 (0'-l') ISlAS (19'-31') ISl.-49 (I '-l') ISL-49 (12'-13' ) ISL-50 (14'-15') 

.- '·. :·. :: . ;: -= ~ ·. ···.·.··.-...... ··::••' '• •:•_•' • .··-········· ....... •'• ::.:::::.:.:::::::.·. 

<2.4 <2.6 < 2.5 
~.iilcs ·: ::::: ?<":. : 

antimony mg!kg < 2.6 R R 
··. · .: 

beryllium mg!kg .023 J .22 J < .01 7 .28 J .024 J .064 J 
.707 < .22 .26 J 
16.7 7.7 30.1 ~~~:~~:~m--------------------~~~:t~:~-----7·~~i~~------------7:2~17~------------47<~j~7-----------~~------------~~--

copper mglkg 3.2 5.15 < 1.11 4.91 2.32 5.23 
lead · mg!kg 6.2 7.66 J 1.04 J 8.13 7.31 4.27 

.032J .047 J <.028 
6.53 < .72 J < 2.62 

_ me~ury ____ __________________ ~m~&k~s~----~·0~3~4~J~----------~R~----------~R~,----------~~~-
nickel mg/kg < .92 < 3.28 < .37 J 
selenium mg!kg < .084 .47 J < .079 .27 J < .087 < .083 
silver mg!kg < .22 < .22 < .21 <.21 < .23 < .22 
thallium mg!kg < .091 < .088 < .085 J2J < .093 < .089 

16.6 2.2 J 7.16 

< .0019 <.002 1 
<.0008 < .00088 J 
< .0012 < .0013 

1~e~th~yllb~en~z~en~e~~-- ---------~m~Wk~8k-__ ~<~.0~00~8~6~--------<~.0~00~8~3 ________ <~.0~00~8~1----------~~--------~~~-------<~.00~0~8~4~J _ __ _ 

~~~:;~;~~umdiene ~:Jt: : :~~~ < ~~12 < ~~12 ----:-':~~;:~;.::~;.::~,---<.0025 < .0027 J 
< .0011 < .0012 
< .00 15 < .0017 

naphthalene ________________ --'-m"'g!k~g.__ ___ <_.~070712,__ _______ <-'.700;;-:1;.::;2;-_______ <-'.700=-:l:-:1:-----------':0::-:-::-------~7'-':- __ __ <~.00-::-:-:1 2:--::,J 
~.:~ylene mWks < .0016 < .0016 < .0015 < .0016 J 

< .00052 < .00058 
< .0009 < .001 

tetrachloroethene m&kg ___ <...c.0:.::00~56:::--------<~.0:-:0:.::0:-:c5-'-4 ___ _ __ <~.0:-:0:.::0:-:,5-=-3 ___ __ __:~~--------....:.::~=-------<-'.0:-=0:.::0:-:c5=:-5.::-J----11 
toluene ml!l!g < .00097 < .00094 < .00091 < .00095 J 

< .00058 < .00064 trans-1,2-dichloroethene mg!kg < .00063 < .0006 < .00059 < .00061 J 
.0063 J < .0005 trichloroethene mg!kg < .00048 < .00047 < .00045 < .00047 J 

: ~:::(~)~~~:;~~=~!a .: :' \ :'::i::J::::::_ : ::- •:~~-~· : ::r:: ~ :~~:· ::::): .. : '·'. .. •··. ~ ;~~; <·>:': :: .. :..:· ::.;;::.:..:::"'::;"'::.:"': ~<-0~8~9,::: ... :.;;:·.·.·"-'· .. ...c·• '-"•·;,;.:c.c:-':.:..: .:"'· ~"'-"':~=-~~'-"'-'~~g?""-'···""· .. "' .. '·:::;" ec: :"'· .:"': ··;::.··":c:·~""-::: .69;t :·•:i." ;:··:::';'.':·· ·, ···: ·.:··:. 
... 

. .. ... . 
·: :··· .... ;. , •... •.• . 

<.088 < .097 
1.7 <I bis(2-ethvlhexyl)phthalate mWkg < I < .97 < .94 < .98 

< .16 <.18 
< .16 <. 18 

di-n-butyl phthalate mglk&_ __ ...c<..:... :-:17:------·--·:.:.1=,.8 =J --·---- .17 J < .17 

1~fl7u~o~ra~n~th~en~e~------·----------~m"'&k~,&____ ___ <~·~I7~----------<~. I77 ___________ <-7. 1~6~- ---------~=---- ------~~------------<~-~17~ __ _,1 < .097 < . I I phenanthrene mglkg < . I < . I < .098 < . I 

:~~-P~Y:Ire~n~e;:~:::::~=~=:~:~;;;;;:m~Wk~B~~c~~~~-H-~~~-<:.:1 ~5~,-.~-~------~-~-~---~-<:j. l;4=~=:=:======<~;. 1;4~:~~~===:=~:<~.~1;4;;~~~~:~;;;~<:..:15~::·~~~~;:;~==<~.~~~5~:~---~n 
:::EX'PJOSiVC"::RfSldU.ts·~::::::: ·::.::::: :: .- .. _ .-.. · .·.·. -.:·: ~·::)~::·:: .. :~;::::: ::::: ::··· . ... ······· -; . ::::.:::::::;-;= : -·:_:· .. =.-:-::.:.: . .-:.:::::·::_ ::: ~ -: ~: .. __ :-·:: ::. ::. ~::·: : =· -: . . ·. ··:: : .: : ~- ::· ~·· · ;}:::. .. . -=--:. ~; :-:. :. . • . : -=: \-~ 

2,4-dinitrotoluene mWkg < .024 <.024 <.024 
nitrobenzene .. : ~~~., .. <.057 < .057 <.057 

R 
R 

. . : ···:•_•::--·: · 

<.024 
< .057 

<.024 -­
<.057 

·.·P~stitldi;,;!fcs; :.:-t/':::~·"'·::"":\"":.: ""'···~""-" ........ ~ .. ·..;;.··':"':: .. ,~ .. ,."",:· "': ,:·"'.: :"':::: "" ... "' .. ;""·:·:...'':"': :': .. :;:;."".: •~:, "'·:·."'·:: ,.~., ~' ~ ·~· '-.. "" ... ,_._·•""" ;.=""· ."" .. ~ .... · · ... · · -.;· :"": •;_;,'·.-.·= ::~::. :: ::. :: : . . ::,.: .:.>. ·· , .. 
4,4'-DDD m&kg NA NA NA NA NA NA 
4,4'-DDE m&kg NA NA NA NA NA NA 

ll--'4,_,4c..'-7D.::::D.:.T ________________ _ :.cm"'&k~g ____ ..:.N.;:A,:..__ _________ _,N7A~--------:N-::A~--------.:cN;=-,A=---- _____ __._N"'A._ ________ __,N:-:,A:.,=----
endrin mglkg NA NA NA NA NA NA 

mglkg - milligrams per kilogram 

NA - nol analyud 

J s indieetes an estimated value 
R - indicates data rejected during validation as unsuable 

DUP indicates the sample is a duplicate. 
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Parameter Unit ISL-50 (3'-4') 

( 
Table 4-2 (continued) 
Allied Industrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-51 (I '·:Z') lSL-51 (45'-46') 

( 

ISL-52 (.5'-:Z') lSL-S:Z ( 45' -46' ) ISL-53 (.5 '-:Z') 

: :Iiioreanl~s : ·:··:.::·~;~:~:~i:=:::·,: ; ::.;::: ·:;·: =:. ':-.· ., : ::. :·:' ;;)=·:::<::; :' < :.::'.::.=}~ ... , · . : ,:'( .. ,_,;::.>:,~'s~:.J=;':\/:;, :; ' '~:.; ·.::::::::~ :;::: .~·:: :; :::: n :: ·:::::;::::;·::.:: :: ·': =· '= =::: • · .: · ... :,·. ·· · .::-=::.: ;~ ::: : · ·•' ,.,. ·•·: ·= w '?<.~<·'·~·~."~·c "":''."'-: """''''c'c'·'s•:: "-''' ;C::''::c:::::::""::.cc. ""_,·::"": .
9 1 

antimony ~"="cg._ _ _ ....c<;-:2;::.5:-------~~-----;:.;:.~-----<::,;2::.:· !:.2 _ _ ----...,<.:::2c.:.5:... __ ___ ._<.:...:2::c.2=------lt <2.7 < 2.5 
beryllium __ _::m.:.:g/k'?"g'------~·1~5-:,J ______ ~:-=------==::~- .21 J .031 J .15J 
cadmium mg/kg .52J < .19 <.2 < .19 

.13 J < .018 
.755 < .21 

chromium mg/kg 27.8 21.2 9.29 26.9 ·-34.8 2.09 
copper -m=glk;'Jg"-----~6;.:.:.9~2;-.-----~~------77:o-----·----:':7:.=::. 8:-------::=·8:_::8..;.J _ _ __ __ __11!__ 
lead mglkg 8.97 11.4 I .3 I 9.38 _ 

8.14 <.81 
7.57 .943 

mercury mglkg .056 J < .028 NA < .029 .0961 < .028 
nickel ..!!!.8!!g < 3.09 6.39 2.1 J 3.87 4.1 .47 J 
selenium mg/kg .28 J < .083 < .08 1.14 I.IJ < .082 
silver mg/k&.___<.:...·;:.:2;:;;2 ,--- - ---"==~-----...:...::=-------<-'.::':1~9 ______ <.:....:::::.2-:-:l ,--------:<:7.1'-:9- .. _ 
thallium mglkg . < .089 < .089 < .086 .33 J 

.25 J < .22 
<.095 < .088 

zinc ml!{k&_ 14.7 18.9 1.6 J 18.3 
,y ol~t.II~Jhian ic.s) :.=,:.:,::::':·):(::,:::{::,:::. :•}:·::::,:::.::':;:-:·::.''::·:.::=.:'t:\:.:=:: :::::::~=:::. =,,·,,: ,,,.,.,,,,_:: ··'·' .. .= , ;.:.:,: ·. ' =:::/::· ... , . , , . ,,, •.• , :. . . , : .. :: .: .,.,.,;. :. =: •.• "':; .,""~ : .c,;:· :, 7-:,: ,,.""· :"'.·.:::;"'"-=::"'·.:."': ::"': :"": ": _"':=.=."":: :": {.;,;-:::;;.; "';:;::"'·i="",,,"'.,,,,,-,, :"'."" ... -.. ~....,..,..,.;:,:.,:;,.,, ,,=:-:,, =:"".: :"',·::c:-::= ·~"'· r"':: :"":.:c:-:: .""~:.-=:. ~ •· ~ :: < ;_;::: \3 .\ < 1.21 

cis-1 ,2-dichloroethene mglkg < .002 J < .0021 J < .002 J < .002 < .0019 < 002 
ethylbenzene mg/kg _ < .00084 J < .0009 J < .000:':80'3, o-J --·---'-·00~1,:.,7~1 _____ <.~-~000~8'='2~J ____ _ <~.O-c-00-"'8:..:6'-'J--ll 
hexachlorobutadiene mg!kg < .0012 J < .0013 J < .0012 J < .0013 < .0012 < .0013 
m+p-xylene m~-----<~.700:..:2:..:6~J~-------<-".0:..:0~28~J _______ <~·~00:..:2:..:6~J--------~·0~09:..:3~--------<~.0~0:..:2~5~J __________ <~.0:..:0~26~J --~1 
naphthalene mg!kg < .0012 J < .0013 J < .0012 J < .0012 < .0011 < .0012 
o-xylene mglkg _<_.:':00~16:c=J.._ _____ <---'-:'.0:':0::'::17~J::.,-----<.....::'.0:':0::':1 6::..J:___ .0045 J < .0016 < .0016 
tetJochloroethene mg/kg < .00055 J < .00059 J < .00054 J < .00055 < .00054 < .00056 
toluene ml!{kg < .00095 J < .001 J < .00094 J < .00096 < .00092 -~---~-=---:-<-'::.0~0==09:-:;7,----l l 

:~:cn;l~r~~~~~~~oroethene --"':.:<.glkg/k~Rg'----:-·:.:c.~-"'~~:..:~:..:~,..::!,.-------<-<"".~o:=:~;:-:;::,:56"-=J'-----<-<~.~::,:0o'="o0::=:7-::-.J1,- -----:~:~~~~:c:o;------:-."=~'="0o0-::-,o46;:.:6 _____ :.:..::~:..:~~~~;:..;i::...--;1 
• =s.e·nliviltiime··ori:aiiic:s·:::<=:=:=:,;::.::::;==i··:··:::,::i:/:'i\):·r:;::::::.:::.::'· :c:: ... ::::: :c··· ···,=:=::::: • :;.= : .•• =: ''=" • · · •·· · · =:: ,, .:•==:.:= =: .. . . : ·· ·· .. ·. •' ·= >:::= ............................. .. . .... :' ·· ' ···· ·: :=: ~ . ·<···· .······ .. . 

benzo(b)fluoranthene mglkg < .092 < .099 < .091 < .093 < .09 J < .094 
bis(2-ethylhexyl)phthalate _ :.;;m,..g/k?'-g ____ <.:.:. 9:..:8'--------<--"--:1 ,.-----__ <.:.:.9:..:7,..... _______ <.:.:. 9:..:8:__ _____ <....:..::..9.::,.5.::,.1 ________ <_ .:..,1 :-----ll 
di·n·butylphthalate ____ mglkg <.17 <.18 <. 17 <.17 <. 16J <. 17 
fluoranthene -------·---~8 <....:..:.1=:..:7 _ _______ <_ . .:..:. 1..=8 _ _____ <...;·:.:,1='-7- < .1 7 < .16 1 <. 17 
phenanthrene ml!{k_&___ < .I < .II < .1 < . I < .099 J < . I 
pyrene ml!{k_~L...._._.._ <. I5 <. 16 <. 14 < .IS < .14J < .15 

iEiiJtosive.·ResiiiU'eS: "'' ... _,: ,, .. · •.• ... · · '·"'\:'<=: =·"·=::;:'"'''···"';-:,..,:.i""=:.;;,::: :·,...,:·:-=·,.;...,. .. ,...,, , "' .... ·.-:, ,-:-: . • """· :,: .. ,'"',,"', :::::'::;.,.,""", . .-"'., .. "" . .. ,"', .. "", ,"', _,"" .. , ,"",,, "". "' ... . ~._.=-,, :.., .. -. "", .. ~ .. -.... ,... .. ·"":.,.:.,...,:. '"':·· :""· .:·_,.,.~,.,.. .. ""::"" .. : ,,..·,::..., .. :="">•"',,,,,.. C7'C·"'· +.::... •. ,'"'. ,.,..,.,=-... "" .. "'·: ""'"'··"". ,"',. "', ""=.·::"':.::,::::,:;:_ "" .. ..., __ ~.....;1 

2 4-dinitrotoluene mglkg < .024 < .024 < .024 ___ _c<..:.;.O'f::2;:4,.-_____ _,_R,___._ < .024 
nitrobenzene ml!{k_g < .057 < .057 ------<-:,.0:..:5:..:7:- < .057 R < .057 

.·= ~~~~~~~/PCB~ : .. .. :·::·:::,::, ' := ~~:~;:·. ~·:~~: .,: ,_,. ,, .. :: :: : .:~:~ '): ;: ' N~·., ,, . -, ,~""""''"~;.::;~.,:,:=.""L.,..''·=·= .. _·-.. =====~N~A~..., .. =-_, ,..,.. .. .,..,.· ,.,....,.,..,_::""·,_:-·_::.,...:: .. ..,..,..,,c;~;.::;1c.,;,:••:.,.·:,~= .... · 

4,4'·DDE ml!{k_g NA --·~N:..,:A _ ____ -.:..N.:.:.A.:__.___ NA NA NA 
4 '4'-DDT ml!{kg NA NA NA NA NA NA 

endrin ~ mg!!g NA NA NA NA NA NA 

mglkg ~ milligrams J><r kilogram 
NA • not 8J1alyzed 

J s indicates 8J1 estimated value 
R = indicates data rejected during validation as unsuable 

DUP indicales the sample is a duplicate. 
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Parameter Unit ISL-53 (J0'-3 1 ') 

{ 
Table 4-2 (continued) 
Allied Industrial Park 
Soil Aoalytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-54 (.5'·2') ISL-54 (45'-46') 

( 

ISL-55 (I '·2') ISL-SS (40'-41') ISL-56 (1 '-2') 

~~e:s::::/::,;::: ........ ,:::::}:::::;:·.::·~::·~:::::::;::::.:;>::~·$::::~;,.:.;:;:: · ... , .. _ .. . . .. ... · · . . , .. ,.,. .·.·.· ·'·'·'.. . .. ·. · · '·' ' ·.<::::':'.:.:::.--, ,""·-::-":: ::_. ·;...·.:.·"·;.;..·· ""·'·:.;..'·' ''"",.,,.~, "=."'" .. ="'""'·'~"'""'"''''·"'"'''·""·,."' .. ~·'~'' '~' ~~-:....,· ·""'· ~· ~-·"",. ~' .. " .. ~·~·,~· ""'::'~·· .. ""·::"": ~"""'""-'-ll 
antimony ms/kg < 2.2 < 2.5 < 2.5 < 2.5 <2.4 <2.5 
beryllium mglkg, __ __:·0~2:.::5~J'---·----....:.· :,:13:-:J:-----~=7~-------7':-7------..:..:.·0::.;297J:.... ____ ..;·-"137 J:--
cadmium mglkg <-.:,:.1,-79 ___ __ --;;:.5:;:-6c;;7 ______ -;:-;;=-------~...:::;~--------c<c'7..2;-------:<-::.2=:1'-----ll 

.022 J .21 J 
<.2 .25 J 

chromium m~g ____ 2::.;·~04~----------~22~-~5 __________ ~~----------~~---------~~~-3~3 __________ ~1~8~.1~--~l 

11-;c~o~pp~e~r ____________________ ~m~~---~<~-~73~---------~6~.2~\T-----------~~----------~~----------<~.87!_____ 4.17 
5.93 19 
.9 J 5.95 

lead mglkg 1.63 9.24 2.53 3.99 2.69 10.3 
mercury mglkg _<~.0:.:;2:-;7 ________ <~.0:::2~8 ______ --'-=::=:::_---------~~::------ < .028 < .028 
nickel --- mg/kg < .056 3.27 < .28 J <I J 

<.027 .077 J 
.68 J 4.48 

selenium mglkg __ <c..:·.:;-,08;:----------"·3:.:6:-;J;---------.;.:.::;'7--------'~'-----------'<...:..0=::8":'1'----____ <.:...·::::0,:::8:..1 ---ll 
silver mglkg < .19 < .22 < .21 < .22 

<.079 <.081 
<.21 < .21 

thallium mglkg -----<-:_o""-8'-=-6-----------.2:::-'9;;;.;J::------------..:::::.,...-------- ---=--;;:;~--------....:..,<-;.O;;:;B-:::7:-----------,<,--.0;;:;8=:,8,---<.085 < .087 

1~z7in~c~~:--~~~~~~~~~m2~Wk~R~~~~<~I~.3~J~~~,~~~3~26~-~~~~~~~--~--~~~~~~~~~ ~~-,5~J~~~-~~~~<7c4~.6~5~~~11 :.:.v otiiille:Organlc!(:o::::::t: ,,,,,, ... ...... . .-'.::;:,,::;::;:;= · ,,,, ,, ,,., '' ''''·'·i': :x-:'\'~;::::::::_::~"""'"'~2;,:;~·,,:,::<'·< :· ··· , ' .. :: ::::::., ... · ... , .: '·'· ... : . .- .... . .: :;.: , , ,. . . .......... :,:,.'"·:::;·,:::,;:: ...... · ..... ':.: .. : .. :: '· ~. ·::;.;::::,:::, < ::: .. · ::·:,:.:. , ::.::::.': ~ ::: ::.:::::::::: '':::: :,< ::.; :::.:.: 
5.44 538 

1~c~is~-~1~2-~d~ic~h~lo~ro~e~th~e~ne~--------~m~~g~----~<~.0~0~1~9,---------,--,--<~-,:::00~2~--------~~~~--------~~~~-------<~.~00~1=9~--------<~-~00~2~J~---II 
ethyl benzene m&fkg < .00082 < .00085 J < .00083 J < .00083 J 

<.0019 <.002 
<.00081 < .00084 J 

hexachlorobutadiene mglkg < .0012 < .0013 < .0012 < .0012 J <.0012 <.0012 

1~m~+~~p~--~xy~il~en~e'-----------------~m~~~g~----<~.0~0~25~--------<~.~00~2~6~J~-------~~~--------~~~---------<'-'.00~2~5~J _________ <c..:·~00~2~6~J,---__ 11 
lr~n~ap~h7ili~a~le~n~e _________________ ~g < .OOI~l __ _________ <~.0~0-~\2~--------~~~--------~~~--------<~.0~0~\I~---------<~.0~0~12~J---il 

< .0025 < .0026J 
< .0011 <.0012 

o-xylene mglkg < .0015 < .0016 < .0016 < .0016 J 
tetrachloroethene mglkg < .00053 -< .00055 < .00054 < .00054 J 

<.0015 <.00 16 
<.00053 < .00055 

toluene ms/kR < .00092 < .00095 < .00093 < .00094 J < .00091 <.00094 
< .00059 < .00061 
<.00045 < .00047 

trans-1 ,2-dichl:.::o..:.cro::..:e:.o:thc..:e:.:.:n:.::.e _____ ::;.m"'glk'?'g.__ ___ <-"'.0070~57'9:-----<-'.700~06~1:--------'7::7':':---------'-=-=-:~---- < .0006 < .0006 J 
trichloroethene mWkR < .00046 < .00047 < .00046 .0041 J 's· .. · ·· .. 1·· 'l'·'o·>;;:;;i.. ........... .,.,,. ,.,. · , ·· ., · ·· · · · · · .. .. ............ ·.·.· ..... ....... , .... . · h.· .. ... . , .. · 

:' emiVo at1 e, .. .,ames'/ .. ...... , ·· ··.. .. .. · '· .. : .... . ::;; .. :: .. ;:::.:::::. ' · ..... , ..... ··· ......... ' · Yo'· .. · ' · ~ ,. ::~·.;;;.:::·-"::·:'""· .•• -'···-·'""' "' . .. "".,., "", ::~·: ::': . .. ~-:""·':~'"'"'-''''·""'::'"": '"'"·: ·'"", ' '""'."'""'·:: ,'"':::"":·:--:·' ·'":' ... ~,, :·:-:· """'' ~ .. ~ .. ·= .. -"'-'-="'""-"""":;:;f"""-"""-'"""'-"'' .. ·"""'-"'-"". ':i ... ~:: .:-' ... "' . . "-. ~· :·-"': "'II 
benzo(b)lluoranthene mglkg < .089 < .092 < .088 < .091 < .09 < .091 
bis(2-ethylhexyl)philialate mRfk.g < .95 < .98 5.9 < .96 < .96 < .96 

lf-:d:'-i-~n...:-bc.::u~tyll"-plh:.:.:t.:..:.ha::.:l.:cat:.::.e ____________ ....:.::ms!s'-------·<.:..:..·1:.:6;-________ ___;<...:.-.;-:17:-----------<:...:·.:.:16;--_______ < . 17 < .17 < .17 

1~n~u~o~ra~n~th~e~n~e ___________________ m~~~~S~-----<~.~~6~-----------<~-~17~-----------<~.~~6~----------<~. 1~7 _____________ <:...:·~17~-- <. 17 
phenanthrene mglkg < .099 < . I < .098 < . I < .I < . I 

_pyrene ~g < .14 < .15 < .14 < .14 < .14 < .14 
lr __ ,...:: E~x""'··~~···""llo"';""iv,.·.e"':,R=ce"'·s~id""'u,.e""s ,":':'·"':::,~::"",:>"'::"""'·=. , .. ~:: ::::;:;,,:-!:',::::"";::,'="=·"' ... "' .. "'· ="""' .. ·.·"".· .. "'-·"'··'·"''·"~"",""."', ."" •. "", ,."', ,.""., .""·. ,"",.,"", ,.,., ,."', ,"' .. , ,"", ... "'.' ::"':::""::-"'· :"":,:.:"':.::,"":"':'':'"'"'':"',:.':"'· .~ .. ~,~."~","'.,..,""'., ~. ·.'"':::"'" .... ""• •-"'-• ;""'"":':•.'"'' . .... : ,,..., . ...,_ ...,...,.,.., . .., .. ·.,.., ... "".·.· "' .. "'., .. "'.'"': ·:""': :""'::."':;:"",::-:c,. ,,...., '""'· .,."', ,,,.,, -: ""::~:~ .. "':: (..,.,~ :."'' "",, .,..,,:::,... .. "':· ' ""'''·',..' cJ.I 

2 4-dinitrotoluene mglkg R 
nitrobenzene 

:)!esiiddeil/PCBs·'::•::: . ... 
mg/l<g NA 4,4'-000 

~;-DOE 
44'-DDT 

----------------'m~~g NA 
--------------~m~g NA 

endrin 

mglkg ; milligrams per kilogram 

NA ; nol analyz<d 

J ; indicales an eslimaled value 

~ NA 

R • indicales dale rcjccled during validalion as unsuablc 

DUP indicalcslhc sample is a duplicale. 

R 

NA 
NA 
NA 
NA 

R <.024 <.024 < .024 
R <.057 < .057 < .057 

: .. .. . N~: : . :; : :~ .'."-'~"'1'"":: ':"':.:"'-:' ·:.::c' · c:::·· :::.:··"·c:.:"·:::c' ·' .:;;::.,;·::;.:':.::.:C:~·F~;d;J;N~£2§:.~~ 

NA NA NA NA ·- -
NA NA NA NA 
NA NA NA NA 
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Parameter 

mgllcg ~ milligrams per kilogram 

NA ~ not analyud 

J = indica res an estimated velue 

Unit 

mglkg_ 
mglkg 
mglkg 
mglkg 
mglks._ 
mglkg 
mglkg 

.. __ mg.llcg 
mg/kg 
mglkg 
mglkg 
mglkg 

R = indicates data rejected during validation as unsuable 

DUP indicates the sample is a duplicate. 

q:\wordproc\33941 \33941057. WK4 

ISL-56 (50'-51') 

<2.5 
.093 J 
<.21 

15 
3.61 
2.23 

< .028 
1.4 J 

<.082 
< .22 
<.088 
<4.66 

ISL-57 (1'-2') 

( 
Tablt 4-2 (continutd) 
Allied Industrial Park 
Soil Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-57 (55'-56') 

21 

( 

ISL-58 (I' -2') ISL-58 (55'-56') ISL-~9 (I' -2 ') ISL-59 (SS'-56') 

< 2.5 < 2.5 
.II J .042 J 
.43 J < .21 
26.6 18 
5.66 2.03 
11.4 2.59 
. I J <.028 

< I .SJ 3.45 
.4 J < .083 

< .22 < .22 
<.09 <.089 
7.77 2.1 j 

05/09/97 
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( 

Parameter Unit ISL-60 (1'-l') 

( _ 
Table 4-2 (continued) 
Allied Industrial Park 
Soli Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISL-60 (35'-36') ISL-61 (1'-l') 

( 

1SL-6l (1'-2') ISL-62 (15'-16') ISL-63 (1'-2') ISL-63 ( 40'-41') 

:I_ii~!Ja!l~.(t> , ... , ,,.,,<?' ;:;:::,::.::::: :;;::; ,: ::;:::;:::::; .;.:' .. :: :::.'i:::::i} :'·>::::/::::: '':':} ,:::::;:::;, =\',':t:=:::::::;··, ::::::t::·:···:·:::;:;::,:;::·::=:::::::::::o:::~:;--.,_., ·:: •:::::::.: :. . .• ., .. _.,: :,, .:.· . .. ·• · .· . .. ·• ·. •· ·.·:' ':::.. , .. :::..':::.:'' :·~c.:.::.::.·:::.:'· •'::::.'··:::.:.' '·:::.::.::..:.:..;.;· .2• :•:::::•· '·.::;;·••::.'0 ... :'":: ':"-':' ··:::.:'' ·"-'·: ·2· •·:::::·· ·'-"-'-"'-'-'·: '':::.:::;·'--:.::=-"··~·; :"'::;.:,_,_: ; '-'~:2:.J? c:~;, :r;, : ::::::) :::::.,,, :=''\L;.;,i 
antimony mg/kg < 2.6 3.3 J < 2.5 < 2.6 < 2.6 < 2.5 < 2.4 
beryllium mglkg_ ___ .!!l__ < .017 .14J .16J .OJ6J .13J < .017 
cadmium mglkg .678 < .2 .36J .21J < .21 .3iJ < .i9 
chromium mglkg 20.7 3.28 9.71 10.7 842 i7.4 2.75 
copper m~g 7.i4 < .78 4.93 3.69 1.59 6.52 < .77 
lead mglkg 8.94 .748 15.2 5.81 3.07 -~-6Tt-- .462 
mercury mg/kg .08 1 < .027 .044 1 < .028 < .028 .056 1 < .026 
nickel mglkg 4.76 .21 J 3 2.28 1 68 1 < 4.39 < .281 
selenium m~g .883 < .079 .48 1 < .084 < .084 < .083 < .077 
silver mg/kg < .22 < .21 < .21 < .22 < .22 < .22 < .2 
thallium _ _ ......:;m::.cglk"?g"----"-<'-':.0:'::9'-'1'-------"-<'-'-.0~8~4'--------'·':-'4~1 ::-J _ _____ <-::-.:::-.0-:-9-~----<~.0'f-9::-----~-<.:,..'==-0.:;.89o..._ _____ <.:,-:::.0,::,83=-- -ll 
zinc mglkg 12 < .56 16.2 8.34 <2.34 12.6 1.71-. :~:!:_~-~e~f!!~~~iLS> :: :::: :::::::::::::~;:~:;~:~:;:::·,:·<... ~'-.o~2 ' ,::· ,. · ... ·... -~ .. ~~:~-~ ; ···' .,. ·,,_.,:,:· ::.:.:; ·:oo'i~ -:=· ... ... ::: · .. · < .oo2 ·"' · .:: .. -.·· :;<_,.,, ,, :::,_::::: · · ·:"".·"·~:·"".: ·' ... '·· .. · ·"""~··' "''·'·'o:.·' """"""·""'·· .. "'· ·""·""· '"".,"' .. "". '<""'·'·"'_o~o""t8-=' .. "", .""_.:"'· ."'., ·11 

< .0021 < .002 
ethyl benzene mglkg < .00086 < .0008 1 < .00083 < .00085 < .00079 J < .00085 J < .00084 
hexachlorobutadiene mglkg < .0013 < .0012 < .0012 .0047 J < .0012 < .00131 < .0012 
m+p-xylene ~- < .0026 < . ....:..:·0;.:;0=:25:...;1:.. _ _ _____ <-.:..::.0-='02::..:6:......___ < .0026 < .0024 1 

~P.hthalene mg!kg < .0012 _<,;.;.0;-:0,:.171 _____ <-'c.0;-:0,:.171_~~---<....c.;..00282"-oJ:._ __ ~~-7::-:-=:-7--------'-::-::-:-::;------<-.:::,070:-:11;----ll 
< .0026 1 <.0026 
< .0012 1 <.0012 

o-xylene mg/kg < .0016 < .0015 _<....:_,.0~0:.;.1~6c-____ < .0016 < .0015 
~~~ro~~~ mglkg_ <mM6 --===<=-~O~OO~S~2=========-<c.:.~~0~0~5~4 ____ ~<~~~0~0~S~6----~~~~----~~~-----<~-~0~00~S~I~-~ 

< .00161 <.0016 
< .00056 J < .00055 

toluene m~ < .00097 < .0009 ___ <....,:-::.0~00:':::9~3 ______ <..:...0~00~96::-----'~~:----_:.~~-----<~.0700~8:-;;9,.----JI 
trans- I ,2-dichloroethene . mg/kg < .00063 < .00058 < .0006 < .00062 < .00057 

< .00096 J <.00095 
< .000621 < .00061 

trichloro_ethene .... ~-~.-ml!t!g~ .. < .00048 < .00045 .0062 < .00048 < .00044 
·:·semivolatile'Oi-iililiiC:;:::::,:::;::::-::::::;:', .:, ,::>::::.:,:;:,'::;::,,::<."':.:,:."":,;"':_:::'7'.'"','.;"'''',:"':' :"'::::"': •:"'\'"';:, ."",:·.:~,~-.:'"',::·."":.:::"'., "'··"", .. "" .. ,.;,;:.c..;,:,;;,.,,,,"",,, "':,, ,:"'•>"'>"":::"':~,"":·::."':, ""· .m, • . ,c.i. ·"', _,;::;_,_ ,...,...:.:~~-,,--.-•• ~.-... -: ~ .... , :•:.;. : .:.;· .: ..... :. •:..::.>~-· : .,.--.-....,.,,.,.,-.=~;..;:.:..,.....,.....,...-,.,.....,.,.,.....~,:....:.;.,..,,.,..,.,,.,,..,...,..,,,.,,, ·.'"'·,,,,;.;, ""· .. "".,•"" .. ,;,..,., _.,..,..,..,..: .,.;,1 

< .000481 <.00047 
·:·:--:; .:.;:/-':> ·· :· ··· ···· · :··· ·.·· 

·· ·:· .·· ·=· · ~ :·. :·····: 

benzo(b)fluoranthene mg/i(g ·----< .094 < 088 _. _____ <___.c.:.0..::.9;..l ____ ____ <....:·~09:::3'----------,:~o......- ----.....:.-:;~-----<--:'-'.0::";8::--6----ll 
1 bis(2-ethylhexyl)phthalate mglkg < I < .93 < .96 < .99 < .91 ·• 

<.093 < .092 
<.99 <.98 

di-n-butyl phthalate · mg/kg .21 1 .21 J < .17 < .17 < .16. < .17 < .1 7 
fluoranthene mglkg .1 7 J < .16 < .17 < . 17 < .16 < .17 --~----

~henanthrene mglkg .22 < .097 < .I < .I < .096 <.I < .I 
pyrene mafkg .151 < .14 < .14 < .15 < .14 
~Exi!Joslve: Residues·: •:t:::= : · · _._..,_, '-' ,._. ·:. , .... : ·.-,:_:,,_:;::,::· ,,,,, .::'::.':::::• . : . .::·'·' · · , .. · ,. . .· · .. . -:,:: ,;;::::· :: :,;::, -:::::,;,:<-: ,. ; :::;::,:: .;:: ·"'·' ·· · ' ' -::::: .. :=.: · • .- : . .. . • : .. . : • . • ' ..... , ... ;-;.: ... -~" ·• ' ·• ' 

< . IS < .15 

2 4-dinitrotoluenc mg!kg 
nitrobenzene m!Y'15s 

mglkg ~ milligrams per kilogram 
NA ~ not analy>:ed 
J ~ indicates an estimated value 
R = indicates data rojcctcd during validation as unsuable 
DUP indicates the sample is a duplicate. 
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NA < .024 < .024 
NA < .057 < .057 

·••.•.•· . . :.: .. ;··:::· ::· 
NA NA 
NA 
NA 
NA NA 

:::.:·.-.,-:::-:;:;: ;:; ._:·.::.:.:::;::: .. :::, ,_,: 
NA 
NA 
NA 
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Matrix 

Groundwater 

from 
Plant Operations. 

Explosive Compounds, & 
Offsite Sources 

Groundwater 

from PCB Sites 

Groundwater 

from Background 

.. . ... 
Field ac QA 

Sa moles Sa moles Sa moles 

54 5 5 

- ·-----

54 5 5 

f-----

54 5 5 

1---

54 5 5 

4 1 1 

--
4 1 1 

----· 

4 1 1 

-· 

4 1 1 

2 0 0 

( 
Table 5-1 

Groundwater Sampling and Analytical Requirements 
Allied lnduatrlal Park 

Macon, Georgia 
Rust Project No. 33941.000 

Total Analytical 
Sa moles Analvsls Protocol Procedures 

64 voc SW-846 EPA 8260 

64 SVOC/PAH SW-846 EPA 8270 

64 Priority SW-846 EPA6010, 
PoiiU1ant 7060, 7421, 
Metals 7740 

64 Explosive SW-846 EPA8330 
Residues 

8 voc SW-846 EPA8260 

--

6 SVOC/PAH SW-846 EPA8270 

--· ·---
6 Priority SW-846 EPA6010, 

Pollutant 7060,7421, 
Metals 7740 -·-

6 Pesticides/ SW-846 EPA8080 
PCBs 

VOC SW-846 EPA 8280 

- .. --------·- - -- - - --- -
2 0 0 SVOC/PAH SW-646 EPA 8270 

( 

Holding PreservatiOn sample (1) 
Time Requirements Containers 

14 days Ice to 4 degrees C 2-40 ml 
Add HCI or NaHS04 glass 

toeH <2 septa vial 

7/40 days Ice to 4 degrees C 2-1 l 
amber glass 

180 days HN03to pH<2 1-1L 
28 days for glass or 

mercul}' olastic 

7/40 days Ice to 4 degrees C 2-1L 
amber glass 

14 days Ice to 4 degrees C 2-40 ml 
Add HCI to pH<2 glass 

orNaHS04 seota vial 

7/40 days Ice to 4 degrees C 2-1L 
amber glass 

·- ---·------

180 days HN03to pH<2 1-1l 
28 days for glass or 

mercul}' ·- ·--- - - plastic 

7/40 days Ice to 4 degrees C 2-1l 
amber glass 

14 days Ice 10 4 degrees C 2-40 ml 
Add HCI or NaHS04 glass 

-- to pH <2 septa vial 

7/40 days Ice to 4 degrees C 2-1l 
amber glass 

---- - ----------- - - --- - ---
2 0 0 Priority SW-846 EPA6010, 180 days HN03topH<2 1-1l 

Pollutant 7060,7421, 28 days for glass or 

L r--·------------ Metals --- 7740 __ mercul}' ·-·--· plastic 

2 0 0 Explosive SW-846 EPA 8330 7/40 days Ice to 4 degrees C 2-1l 
Residues amber glass 

-
(1} Per EM-200-1-3, Table 1-1, 31 March 95 except so~ sample container requirements which have been reducecl per USACE approval. 
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Parameter Unit 

( 
Table S-2 

Allied Industrial Park 
Groundwater Analytical Data 

Macon, Georgia 

IGW-1 

Rust Project No. 33941.000 

IGW-2 IGW-2-A 
DUP 

IGW-3 IGW-5 IGW-6 

r.In.o·rgariicS:''. ''·' _., · ,., ::/."':.,,. · ·· ,:,r:,.,::::::;: :x:~::::;::::s,::<:: '!:~+·>::: ,: .,, ,.;,:,;:,: ::::::,~::::·:::\,, :, ··' .'.':':'::,:::~,:.',·1 :::::.,;;-:::::::::;:::::: ::,:.:;:::::,.: "'':"'" ::·:'.'·'''' ,.>, ,,·:::. :::>: :;\'·:':L:~::.) .'., · >-: ..... : .. :.: · ·. · ,., " . -.. · . .-.-.::<: ::}.::-::·.:::<·:''. :<> ., ..... 
antimony mg!L < .022 < .022 < .022 < .022 < .022 < .022 

1~M~s~e7.ni~c _____________________ ~m~WL~-----~<~.704797-------<~.0~4~9 ______ ~<7.~0~49~-------=-<7.0~4~9~-----~.<0~0.~o14~79~1 ______ ~<~.0~4~9~~1 
_beryllium ~---·-=-oo::-:t:-:::6-:J ______ .o=-=oc-::t.,6 =-J ___ ._oo~o..,.2:-:1 =-J ___ .o_o.,t""5-=-J ___ ~-=-'::------·o-=o-=-o.,..,74:-=J'---_,1 

l t--=c:;=.:ad:::.:mc.:ciuc:-=m=---------·-~·-----.:.c.m""g/L"::"----'·..:,0""05;-:0..::.8 ____ ·..::.0~09:C:7,.::8___ < .0019 ___ <7.07-.0~19;_ ____ ....:·..::.00=--4::;:2..::.J ____ ....:·..:,00=-:6'-:'4-'-7 _ _ _ 
chromium · mg/1.. 1.11 1.93 .329 1.05 1.49 1.02 

11~oo~p~p-=-er~-----------'m~WL~----'·~46~3~------~1~.0~5------·~1~93~----- ~-1~7~1 _____ --'·~14~8~------..::.·~10~2-~1 
lead mg!L .It .082 .014 .047 .049 .044 
mercury mg/1.. .0012 .0007 .0003 .0005 .0003 .0005 
nickel mg/1.. .368 .489 .119 .267 .263 .129 
selenium mg/1.. .0045 J < .00074 < .00074 < .00074 .0036 J < .00074 
thallium ------------------"m"'g":IL::__ ___ <_:·-=:-00::-:0:-:.7.::...9 _____ <_:.070=.::0:.:.7.::...9 _ __ <_:.700::-:0:,.:.7.::...9 ___ <_:·-=:-0070:-:7.::...9 ___ <_:·c.::-00::.:0:.:7..::.9_ < .00079 
zinc mg!L .425 .583 .194 .151 .211 .171 

?:Votatneorgariics ::,':'::l=::':;:;:;:::::};;:v>i? ' · , ,, ., .. ·. ··::;;:,;·;':!.:.·.: .. :: .. ·. ·· :s:::::::i;i i':::,::t:=::: =:. -:::::;:'ii;:\f : ~>:: :;':A ' :: ::, ::::. ':'=::t'':'::' : ; ::, ,,, . <\.;':£:61:\t:~, 

11~1~,1~-d~ic~h~lo~ro7e~th~e=ne~-----------·~m~WL~----<~.0~0~0~478 ______ <~.070~0~4~8 ______ <~.700~0~4~8 _______ <~.700~0~4~8 ______ <~.0~0~0~48~J~ ____ <_.~0700~4~8 __ 
1,2,4-trimethylbenzene mg!L < .00056 < .00056 < .00056 < .00056 < .00056 J < .00056 --

ff--=b:;cro;-:m:.:co:c;;m;:.:e:.::th=an=e=-------- ____ _,m.::Jg!L"7-- < .00049 < .00049 < .00049 < .00049 < .00049 J < .00049 
chloroform mg!L < .0014 < .0014 < .0014 < .0014 < .0014 J < .0014 
chloromethane mg!L < .002 < .002 < .002 < .002 < .002 J < .002 ·-
cis-1,2-dichloroethene mg!L < .0018 < .0018 < .0018 < .0018 < .0018 J · < .0018 
methylene chloride mg/L < .00075 < .00075 < .00075 < .00075 < .00075 J < .00075 
tetrachloroethene mg/L < .00049 < .00049 < .00049 < .00049 < .00049 J < .00049 
toluene mg/L < .00085 < .00085 < .00085 __ <~.0::-:0~0785'::-------<~.700~0...::.8.::,-5 71 _____ <-'.700~0~8"='5 --il 

trans- I ,2-dichloroethene ___ ____!!lg&__ < .00055 _____ <...:.·:;-00:;.;0;.:;5~5 ______ <...:..:.0:-::0c.::-0=::55:-------<~~·~00:=::0=5-=-5 ______ <_..~00:;-0:-=5~5__.,J:----<_..7o:;-oo:-=5~5-
trichloroethene mg/L < .00042 < .00042 < .00042 .0073 < .00042 1 < .00042 

:;~"J;l;;,~;,i,~ehi1l'liariics:i:'/.) ,:,:::·: .,, :::::,·~~~, · ...... ~ :?o~~?, . · , .•. ... < .o~?.~? ... , . ···• .. ::. ·.a..~,~47 •..... ~.:.O.oo~7 .•. ·.· ... .. • ,~,.;.~0.~:,~.1 { :: ,, :: ~,·~~?.~?. .. . 
a,a-dimethylphenethylarnine mg/L < .0044 < .0044 < .0044 < .0044 J < .0044 < .0044 __ 
bis(2-ethylhexyl)"'ph=lh:..::n:::.:la::.:te::__ ___ __:m.:.:.g/L~---<-;·~06~7=- _____ < .026 < .026 < .026 J < .026 < .026 
phenol mg/L < .0038 < .0038 < .0038 < .0038 J < .0038 < .0038 

mg.IL- milligrams per liter 
J • indicates an estimated value 
R ~ indicates data rejected during validation as unusable 
DUP indicates sample is a duplicate 
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Parameter Unit 
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Table 5-2 (continued) 
Allied Industrial Park 

Groundwater Analytical Data 
Macon, Georgia 

Rust Project No. 33941.000 

IGW-7 IGW-8 IGW-9 IGW-10 IGW-11 IGW-12 

•WOJatlltf:Organiea::::= ::: ... ::~ ::: .·==<··:·:•,•;t< ==·:·:: ·;::·:::·.··· · · ·· ···· ·::::::::::::::: ::: ::::.::· ·:: :.; ..•.. :::· · :.: ::···:··: •:::•:•:: .. •:•:•.:··., .. ::· ·:· ...... :/::./ ::>•:-:·:·::·:=:;-.:; ·::•::;, ,,,:;:::::::.: ::.:::· .::.. ··· •··· • >~"- ' '•' •.. 
I 1-dichloroethene mg/L < .00048 J < .00048 J .0078 J < .00048 < .00048 < .00048 
1,2,4-trimethylbenzene mgiL < .00056 J < .00056 J .0023 J < .00056 < .00056 < .00056 
bromomethane mg!L < .00049 J < .00049 J < .00049 J < .00049 < .00049 < .00049 
chloroform mg!L < .0014 J < .0014 J < .0014 J < .0014 < .0014 < .0014 
chloromethane ~-- < .002 J < .0021 < .002 J < .002 < .002 < .002 
cis- I 2-dichloroethene mg/L < .00181 .0054 J 6.3 J < .0018 < .0018 < .0018 --
methylene chloride mg/L < .00075 J .01 t J .01 t J .012 < .00075 < .00075 
tetrachloroethene mg/L < .00049 J .0034 J .0044 J < .00049 < .00049 < .00049 
toluene mg/L < .00085 J < .00085 J < .00085 J < .00085 < .00085 < .00085 
trans·l,2-dichloroethene mg/L < .00055 J < .00055 J .0037 1 < .00055 < .00055 < .00055 
trichloroethene mg/L < .00042 J II J 62 J .017 < .00042 _..:..:.0:.::3 _ _ --ll 

vinyl chloride mg/L < .00047 J < .00047 J .08 J < .00047 < .00047 < .00047 
;::se·mlvoratiteJnorgariicsH \·U::·: {::: ::;::::·:· :··,;<.r= :L ;=<:>· ~ ;::~.:·. r'i< ·········· ··· : : ~ • ~·; :.n::::·::· ·, ,,,,,, .. ···•·-·c:•;.•.:: ... :· . .. . . .. ... .. ....•• •. .:··: :·:·,,•,•:<•::·'.:.:··• ·.:;y: :: :·.:<< >> =·r:· 

a,a-dimethylphenethylamine mWI. < .0044 < .0044 < .0044 < .0044 < .0044 < .0044 
bis(2-ethylhexy~..Q!tthalate mil&___ < .026 < .026 < .026 < .026 < .026 < .026 ·-

J>..henol mg/L R .022 < .0038 < .0038 < .0038 .008 
:?Exptoslve:Resldues:;;;::.:.::::::;.)::=·:t::: •• ·\ =/';:: :•· :,:: :=-:-:• ::: =. , . .. .. . ·:· :.:: :·. ··.: ... . N • • •• •• ·• ; . •: . .. • •• • • :· :: : :·::V/·:t·:;::=::r •.·L.· ..... ,_ . .. ::: :~ , .. ~., .. •. ,··:·.: · :, · u 
2,6-dinitrotolue~-- mgiL < .0041 _____ _::..:_Q041___ < .0041 < .0041 < .004 1 < .0041 

;i~~made~.m.~:s·: •: ; . =··•·-::=::: ·:= ;:.: ····•:.:::.::;: ·· · · _: ·. ··: .:.·~::_:~~-~:J. ::=. ·:> · ·· .~: · · ·· · ·· · ~ ·~ •·· =···= ::::: :. :::· •· T:.•·• •· : :::·. ·:·J· •;tUl3J.2t)·J. : , :,:::::.= •· -·:::r~ 
No Detections 

mg/L = milligrams per liter 
J = indicates an estimated value 
R = indicates data rejected during validation as unusable 
DUP indicates sample is a duplicate 

q:\wordproc\33941 \3394 1057. WK4 2 05/09/97 

95 

file://q:/wordproc/3394


( 

Parameter Unit 

{ 
Table 5-Z (continued) 
Allied Industrial Park 

Groundwater Analytical Data 
Macon, Georgia 

Rust Project No. 33941.000 

IGW-13 IGW-14 IGW-15 IGW-16 IGW-17 IGW-18 

\ Inor2an1Cf'::'::o::::=\·:,,:,;:.,;, :;::,;:,:-=::{ ':? ==:::=:::ts:::,:;=:::::::: :::;:: r =::::: ;.:=;~:: =::::>:t:t:<:=::nn:::;;nr · := =::·:r~.~=:: : ·: .. ,,.,,. ··:.~ ;.:::· : : =:: ::;:.··::=;<·:; : ~ : . : ; ~ :·,,,,.,,,:, :: ,,, == ,, .,,. ··.'::: ·==; :,;:: , :, =:: 
antimony mg!L < .022 < .022 <.022 < .022 <.022 <.022 
arsenic mg/L NA < .049 <.049 <.049 < .049 <.049 
beryllium mg/L .00016 J .00019 J .00034 J .00018 J .0012 J .00021 J 

<.00 19 <.0019 .0248 <.0019 
.58 .459 .999 .204 

cadmium mg!L .00667 _<......:..:.0:-:;0.;:-19:....... ____ ...:.:;;:z.:..:.-----7:-=-=--------""~:'-----...:,:=.,;:...:..:..._41 
chromium mg/L .0359 .17 
.~JlE____ mg!L .0706 .18 .162 .144 .288 .396 

lead mg/L .0055 .0063 .018 .15 .18 .013 
.0004 .0002 J .0022 .0003 
.181 .145 .16 .0849 

mercury mg!L < .00005 ___ <-':.0:0::0'=0'="0.::..5 ___ ....:..::,:::,::-;;c------'~77':.......----'~':=----·~~7---
nickel mg!L .0307 .0872 
selenium mg/L .0023 J .0032 J .0024 J <.00074 .0028 J <.00074 

< .00079 <.00079 <.00079 <.00079 
.0682 .0691 .0837 <.0393 

thallium mg!L < .00079 _<...:...0:.,:070"=79;__ ___ ___:.'-7:-::-'-----':'-::-:-:-.:...._ 

zinc .. ,.. . . ~&&.... 1.61 < .0449 
::::Yolatne:.orga"liiCs':l::::::::=:>=i::·::/:::Y : .= ·=. =:: , ... , ........ ,., .. ::·=· ·=·=·,:=/+ :::: :;:=:=:;::,,,,,,,.:::::::=,=::==:=,:,=,: ,,=., ,, -" · = ., ., .. ,.,,,., ., ·=·="'== =···' .. ,.,,,, ....... ,, . · ··,=.==-:=:=-.:=''''''''·''':'.··· -·=··· · · ·· ''·' ''·'' ,·::·:::'=\/:::::::: :,):,: :: .: ~ :: ::: ... =::>::::·: :=.=::::::: ::,=, .• =.:;.:,: .. ·.· .. · .·.·.· .:::.::··.:=:•=::::.:: =:.:•.=:=:::···='·'·· · • 

1,1-dichloroethene mg/L < .00048 < .00096 __ <...:...0:::...;0:...::0:-::4-=:-8------=-:~.,;..=;-----....:.:::...;::...::--:,.::-----~-:-:-:::---il 
1,2,4-trimethxtbenzene .!!!8{!-_~0056 --· < .0011 2 ___ <.:...:·.::-;00:-;0;=.:576. ___ -'--'7~7---

<.00048 <.00048 < .00048 
<.00056 < .00056 <.00056 

bromomethane mg!L < .00049 < .00098 <.....:..:.0..:.0.::..04.:..:9 ___ --..:..==:...:..:.. ___ __:.:..:...:...:.:_. _ ___ ~=--=-=---n 
chloroform mg!L < .0014 < .0028 < .0014 

<.00049 <.00049 < .00049 
.0014 J <.0014 < .0014 
< .002 <.002 < .002 
<.0018 < .0018 <.00 18 

chloromethane mg/L < .002 ____ .:..:.0...:..0,...,47~1 ____ <......:..:.0...:..0,::::,2,...-___ ....:.;:,.:=_-----~~ ----~-==---u 
cis-1 2-dichloroethene mg!L < .0018 < .0036 < .0018 

<.00075 methylene chloride mg/L < .00075 < .0015 _<..:..O::.,:O:c::0...:..7:::...5 . _ _ . ____ ....:..::..:::..::....:...::._ <.00075 <.00075 
tetrachloroethene mg/L < .00049 < .00098 .001 J <.00049 <.00049 <.00049 

<.00085 < .00085 <.00085 
<.00055 < .00055 <.00055 

toluene ~ < .00085 ___ <-'''70701:-:7,........ ___ <..:..0,_,0~0-=875 ---.:...:.::-:~-7-----'-'~:..::.::--- _......:..:~~--II 
trans- 1,2-dichloroethene mg!L < .00055 < .0011 < .00055 

.0035 J 5.1 <.00042 
<.00047 <.00047 <.00047 

trichloroethene mg/L .018 .34 ~--".0""0:-:1:.::9--:-J:=--------'-'c.:-=-'.:--:"::---
vinyl chloride mg!L < .00047 < .00094 < .00047 

:·:se"*iv~t&tiieln'onianics·:::::r:=r:tFZ\iT:=;,:;;:r:;:.;·;;:.:•:: ;::;<::: ·: =:: ;: :: .::: ~.:'' .: .:::: ::·:.:.:. · : .. · .... ,.,,. :': · ,. ==,·: ..•. , ,,, :.:=: ''·''··' ...... .· .. ,, ., .··~ •· =: :·.::: ~.=. , ~.~ .• .• ;:· ::~>'::•:::.·::· ·: :· : 
a,a-dimethylP.henethylarnine mg/L < .0044 < .0044 .014 < .0044 < .0044 < .0044 __ 

'bis(2-ethylhexy1}Phthalate mg& < .026 < .026 < .026 < .026 < .026 < .026 
Jlhenol m&/L < .0038 < .0038 .004 J < .0038 < .0038 < .0038 J 
: ExptosWe~'~'ilues·:::::r:':;:;:;::; :·::;<HiJ=::•:Y::=;:::;: ;;~;:::::.: ::.:;;;;;;:?:':/::. ·= ' ' ,., , =·•· ·• ··•= ·: •. : .:' •.. , .. ,, ·~ ===:• · · :·· ·· .·:' ,\'' :: = · ,·, .·· •'•·'•<=·=,·>····• :•=: .' =::.;,,;.:=.= ( ::. :"::f• = ,; ::< ·: ~ 
2,6-dinitrotoluene ·---· mg/L < .0041 < .004 1 .012 < .0041 < .0041 .. :S..;Q,041_. -. -. 

~~tid4!es/fCI.l~S:•• •=•n•tl::t·r•:t:=7~:::u ·· ·>':<L:.:.:::.::_::i :: :n::: ····· ''': <· :: : :: . .:,.:,_,_,~,;:;.::.:;c=::. .:.=::=, ......... ,..... ·· ·. :.::: .... :· . .::/:= : .. :t ,=;:·;t::=:;·.>:t··:;:•:: 
No Detections 

mg/L ; milligrams per liter 

J ; indicates an estimated value 

R ~ indicates data rejected during validation as unusable 

DUP indicates sample is a duplicate 
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Table 5-2 (continued) 
Allied Industrial Park 

Groundwater Analytical Data 
Macon, Georgia 

Rust Project No. 33941.000 

IGW-19 IGW-21 IGW-22 IGW-23 JGW-24 IGW-25 

;:Jno'f!ianics: ::·::::·~:-:'?\:'•:::: ,,,_,,,,.,::_4:.,, , y~:. :·.: ,.,:\ "" ,. - · ' .,.: _.:: ·· ·< :::,::·) ,., .. , .. : c:;r ::r:::::~· .: .. : .. , ._,.. ,. ::.··,:: ·::·:-::;. ·:~~,:· .. ;:;~ ... ... , . , :•:;:; ~ .... ,:·,, .:=.:: ·:>::.<:::::. :·· . :::: ·•:'': :::;:: .. . 
antimony mg/L < .022 < .022 < .022 < .022 < .022 .025 J 
arsenic mg/L < .049 < .049 < .049 < .049 < .049 < .049 
beryllium mg!L .00024 J .0014 J .00055 J .00075 J < .00016 .0015 J 
cadmium mg/L .0029 J .0024 J < .0019 < .0019 .0257 .0025 J 
chromium mg/L .706 1.98 1.79 1.2 .74 3.22 
copper mg/L .32 .345 .231 .247 .152 .553 
lead mg!L .041 .071 .037 .043 .055 .0703 
mercu~ mg/L .0005 .0003 < .00005 .0005 .0004 .0008 
nickel _ _ m_g{I,. .208 .479 .518 .309 .176 .875 
selenium mg/L < .00074 < .00074 < .00074 < .00074 .0029 I .0024 J --
thallium -- - - ·- --· mg/L < .00079 < .00079 < .00079 < .00079 < .00079 < .00079 
zinc mg!L < .0343 .175 .124 .107 < .0505 .126 

:= YQi~tiie:o~~tan.ic_s ·· :'. : .. :.:n'':t::::: ··········• --·= · ··::·:::: :::::c::: ':::::: ·:··-·:·· ········:·:···; ·• .·. ·:,.:::::,; :,:,:.-;._ ::::::::'·:':; _, ..... :''··:: .. :·<.:;:}:' . .'':\?\::< :.=\:::r:: ·: :~)·::::~·:''t::::=:t·::::::::;,:::;::::iL\'.:=:·; , =::- ~::~:.:::::::= : ::=:=::::=:: 
1,1-dichloroethene mg/L <.00048 <.00048 <.00048 <.00048 <.00048 < .00048 
I 2 4-trimethylbenzene mg!L < .00056 < .00056 < .00056 < .00056 < .00056 < .00056 
bromomethane mg/L < .00049 < .00049 < .00049 < .00049 < .00049 < .00049 
chloroform mg!L < .0014 < .0014 < .0014 < .0014 < .0014 < .00 \4 
chloromethane mg/L < .002 < .002 < .002 < .002 < .002 < .002 
cis-1,2-dichloroethene mg/L < .0018 < .0018 < .0018 < .0018 .044 < .0018 
methylene chloride mg/L < .00075 < .00075 < .00075 < .00075 <. .00075 < .00075 
tetrachloroethene mg!L < .00049 < .00049 < .00049 < .00049 < .00049 < .00049 
~~e - ------·-- mg/L < .00085 < .00085 < .00085 < .00085 < .00085 < .00085 

trans-1,2-dichloroethene mg/L < .00055 < .00055 < .00055 < .00055 < .00055 < .00055 
trichloroethene m&h_ < .00042 < .00042 < .00042 < .00042 .34 --<])0042-
vinyl chloride mg/L < .00047 < .00047 < .00047 < .00047 < .00047 < .00047 

:''Semlvo,&tfleinotghlliCs::,;: ;:: ·' ........ :;·,:;:·::-.. ~ .. ,:: ... .. ·> •. :: ; . ... · ,. , :: ::::.::: ··:;:.: · .. " : .. ~:· ... , .: : ...... ..... .. · :. :::.::: ::::: ::::: .: ... . o: .:; '=' ·:;:· :;:;:,:Y.' '' •• ·· ... :: ~ · '·:;:y: : :. ::• ~ 
a,a-dimethylpheneth)'lamine mg/L _ <_....;_:·0..::,0_:,44,.:._ _ __ <--:-:.0c.;;0_:,44,.:._ ___ <~.0:..::0,..:.44,:.._ __ _ __ <--'-'.0""0,..:-44"-- --<-..:..::.0..::,0,..:.44"'---- - < .0044 
bis(2·ethylhexyl)phthalate -----~ < .026 .048 J < .026 < .026 < .026 < .026 

...!!._henol . mg!L < .0038 J < .0038 < .0038 < .0038 < .0038 < .0038 --
\E~P.I9~iY.f.~"muesL: : ': ::; ,::='th·:::.:=: ,; : :q:. :::: .~·: ' ': :~ : , : •: ·: .: ·, ,:::,:::~- .·· · ···· •· .:• ,• :, .:: . / =": : ., : ·· . :; :_ : ·=.:·:.~;:;: · .. , •· :;:.: .. · .. ·· · :=:··::··: ··::· . . ·:.·;:::::=,:;::,:,:, :, :: .:~;::<. :::':. . , . '·' 

I 2,6-dinitrotoluene ·-·---· mg!L < .Q.Q.1!__ ___ ~~<,.,_;·,;,00;,4;.,;1=,...,.,=~<,.,:·.;..00:. __ 4:.:1~'7':7,..,....,..~::<,.,.:·c:..0::,04;..;1~,..,.,...,.,= ,.,.,<.,;.,.0"""'0:,.;4..;,1 ~.,.,~_,..,.,...,<-::·--:,00:;-,4.:.;;.1= 
m.stiddesi'P.CIJ~$;:;:•y.::: :• i ;;;: : =;:,::tc_·s : :u :; ·h:;; ;rg::::: :~c:·<·UL: :; .. ;:: · ·· ····· : o ·~: ... • ·.· :_,:::•: ·:~:.::.:.::.::.:.:~~~,'"~·~:.Y '· '·:y :. -: , __ ,•:..:: .. . ··'· .•:::·•<''-''!: ::: 

No Detections 

mg/L = milligrams per liter 
l = indicates an estimated value 
R = indicates data rejected during validation as unusable 
DUP indicates sample is a duplicate 
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Ta ble 5-2 (continued) 
Allied Industrial Park 

Groundwater Analytical Data 
Mac:on, Georgia 

Rust Project No. 33941.000 

IGW-26 IGW-26-A 
DUP 

IGW-27 IGW-28 IGW-29 IGW-30~ 

::: Jnotgaii iCs'>:=;E:D: :~::.: .= . ·.= .·:·:, .=· : ... ,_,,, =:.::.:=c.e:::>:='=::·:: ::== =(:=== =::::::::::{::== ·.;::::::y =;.-, <=:.::~: :·: :=::.=:=~:·:: :: :~::':}::=:::::. == ==:=:::::=::,_ .: :.:'·}::: ::='=:=:·: :=:-=:, = = ·' = ... = .. .::. · · · = ·= ··· = ·. == = .:= : = .::::::?=::.=: ::::::::. . : ::.::=:= :: : .. . : .. , .. .. :: : ::=:::=:-:;=:::;:==·::.=~· .: := .= =:: :·= ==: .· .. .. ::·:' = 

antimony mglk < .022 ·--<~.0-'72~2 ____ <-.:.702-;.::2;-~---<---=-;.0;.::;2~2 ____ <.:...:-~02-;.::2::--_____ <.:.:-0;.:2::::2-
arsenic milL < .049 < .049 < .049 < .049 < .049 < .049 
beryllium mg!L .00065 J .00017 J .00 II J .0002 J .00038 J .0005 J 
cadmium mg!L .00505 < .0019 .018 < .0019 .0042 J .0107 

chromium mg/L .871 ___ -.:...,35:...,4 ____ ----=:l :'-".3:-:-l~----1:..:..2==-'9':--~--___:.;·7:...:1-=:9,-------·~9-o-67':----\l 
copper mg/L .696 .16 .759 .282 .196 ____ ___:_:·1~9==-5--H 
lead mg!L .017 .0045 .051 .012 .02 -~_68 __ _ 
mercury mg/1. .0004 .0003 .0034 .0004 .0004 .0008 

nickel mg!L .392 ------::·::-:14=-:7:-:-----::c·:-o:48:"=-:-------'-::.4~47="=' ___ ....:·:c:24~8'=-:-----;:·275-::8~---1l 
selenium mg/L .0033 J .0024 J .0025 J < .00074 < .00074 .0059 
thallium mg!L < .00079 < .00079 < .00079 < .00079 < .00079 < .00079 
zinc mg/L < .0634 < .0348 .136 .284 < .0625 < .0371 

wotlltiJe:orialiits''>'·'.::i.'}<(f'::'::::::= =:=:=::;::_=: +;;,:::;:; = i :Phr ;; : :=::tn =l\ t:t:: :,f::::::::> :::;:: ::u::;::;=:;:,-:=::·,= ;:=.-;,,;=,:=::.=" ::,::=:: _,. ·'''''·'"'''''' '·-=-=.-=> ;, ... : : == === = = '' :::=:/' ::t '>:~:.::::=:=ot\:::· 
1,1-dichlorocthene mg!L < .00048 < .00048 < .00048 < .00048 < .00048 < .00048 

I ,2,4-trimethylbenzene mg!L < .00056 _ <-=-:.0:-::0:-::0.::-:56;;--- -<:-.0::-:0:-:;0:-:-56;;----<-'-.0::-:0:-:;0:-:-5::::-6 _ __ <-'--~00::-:;0:";5.;:6._ . ___ <.....:..;c.0-=:00.;..;5""'6- -u 
bromomethane mg/L < .00049 < .00049 < .00049 _ _ _ <.....:..;c.O,:c00:"-74.;.;;9 ___ <.....:.::.0-=:0:::..,.04.:..:...9 ____ <-'.-'-=00"='0'-'4.::...9 __ 

41 
chloroform mg!L < .0014 < .0014 < .0014 < .0014 < .0014 < .0014 

chloromethane mg/L < .002 _ __ <....:·:,:;0:=.,02=:::-- - --<-:.0=;:0:;:.2=:----- <-:--::.0:":0=-2---- <-:.0=:.0:;:.2=:--- ____ <....:·::,00==2=.::----il 
cis-1,2-dichloroethcne mg/L < .0018 < .0018 < .0018 .011 < .0018 < .0018 
methylene chloride mg/L < .00075 < .00075 _<...:...O-:-cO~O...c.7:c...5 ____ <-'-.O.:..:O~O...c.7:c...5 ___ <..;.·.:..:00:...:0...'::.7.::..5____ < .00075 
tetrachloroethene mg/L < .00049 < .00049 < .00049 < .00049 < .00049 < .00049 
toluene mg/L < .00085 < .00085 < .00085 < .00085 < .00085 .0072 
trans-1 ,2-dichloroethene mg!L < .00055 < .00055 < .00055 < .00055 < .00055 < .00055 
trichloroethene mg/L .0065 .0016 J .0065 .3 .091 .55 
vinyl chloride m&f!- < .00047 < .00047 .. >?.?047 < .00047 < .00047 < .00047 

: semi\i:oJatUi'Jnoi-2anlcs::'.>/'=. ···· ::::' .:::- ,_.,_ .. ,., ... . ··.·. -·= · ,, ... . .. .. , --~. ~ .. -=-. -=-="'·:<:== .. ::"'= .=,,:-=: .. =~'"""'= ... = ...... = ..... =-==-.... :'7' .... = .. =. c,;.,=_ "'"· ....,_ ,..._ "" .. - .. ,-,_,~, .. ,-, , .. -,.,,_ . ....,,.,,,:=,,.;•~., •. "'7' •.• .• · . . · , , ::::,= .. ; 
a,a-dimethylphenethxlamine mg/L __ < .0044 < .0044 < .0044 < .0044 < .0044 < .0044 
bis(2-ethylhexyl)phthalate m~-- .032 J .044 J < .026 < .026 < .026 .032 J 
phenol . mg{h_ < .0038 < .0038 < .0038 < .0038 < .0038 .007 

::EX"ill9si~ .. eResldues:: ; ;:::::,:~ ::-: •:::~=:.=:= .. :.:::;: :g;;::.:::,, .· .... · .·· .... ........ ~· .... · = .. . = ,,, •. :· .. ' .. "<·: ·:·.·.· =~ -:.: :. ,.:, ··' '· · · . , .• ,i.,•: ,;::::, ~ . ~· = ·· ·' ., ::·,:: . : • = : : :.:=::::: : , , ,_. 
2,6-dinitrotoluene__ .. mg/L < .0041 < .0041 < .0041 < .0041 < .0041 < .0041 
~!~ricide'SiPt'B's.'::::'i=:=/:,;:: :/.:: ==::;:<:i . . -- - . ..·.· .. · .. • , ::/ .. .. ,, ··· · ·· :·.. ·---·-· •=• ..•... . : ·::: :::::::: = • :.: : . :::=: "':.'~. "' ... = ... = ... "" . .-.=:::==:·:7: ,.:.;: :...::. ""_,,.,.., •. :.':;:",=.:•:-,;=· 1 

No Detections ·======== ,====== =======-========== = = = ========== 

mgfL =milligrams per liter 
J = indicates an estimated value 

R = indicates data rejected during validation as unusable 
DUP indicates sample is a duplicate 
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Table 5·2 (continued) 
Allied Industrial Park 

Groundwater Analytical Data 
Macon, Georgia 

Rust Project No. 33941.000 

LParameter Unit IGW-31 IGW-32 IGW-33 IGW-34 IGW-35 IGW-35D 
DUP 

'::~:Inoi'2ariics::: ::·; :'·:=·:.·::':::// ':\:i·)-:;:'. .. ... ·. '·'·· ._,:-:=;::::===::::, .... ;,_ : .. f::'::.::=·>=:,.:::=:=,:::=::i·:=::::==::::--· :::;:=:;:::; ;.:: :=::=~:=::::.::·::::,=.:=:::, ':;:', :. . .. ,_, ,_,·::·.·:: .··.:=:::,:: .. "".::==.--:"">:""·=·,"".-=·,= .. =.=,, .. =, .. = .... ,=:·:: :=,,: ""::-:=: .. _,=. =="==.=:== ·'o=;= : ·.-, ·.:·:==. :? :=:;=;o=:.:,,::·::;~:,:: :=.::·,=::.::~ :;::.=:: ::=.~: ='= t::::·==::;:~,:=:::=: :"":==:::::c=·:= ,.-.-9,, ... 1 
2!!!Jm.ony_~-- mg/L < .022 < .022 < .022 < .022 < .022 < .022 

arsemc mg/L NA < .049 < .049 < .049 < .049 .061 J 
beryllium ·---~- mg!L < .00016 .0002 J .00026 J < .00016 < .00016 < .00016 
cadmium mg/L .00511 .0067 <.00 19 .00221 <.0019 <.0019 
chromium mg!L .205 .101 .536 < .0045 .0526 < .0045 
copper mg/L .0779 .0113 .0766 .0098 J .0273 .0102 
lead mg/L .0064 .0078 .015 .0041 .0058 < .00089 
mercury mg/L < .00005 < .00005 < .00005 .0002 J < .00005 < .00005 
nickel ~ .0544 .011 J .148 < .0056 .0217 < .0056 
selenium mg!L < .00074 < .00074 J < .00074 < .00074 1 < .00074 J < .00074 J 

---~~~~--~~~~----~~~~~~ thallium mg!L < .00079 < .00079 J < .00079 < .00079 J < .00079 J < .00079 J 
zinc mg1. 2.71 .261 <.0539 < .0232 .157 <.0151 

:Wo11ittte:ori~anits t:li::::: : :::==:= ·=~= i .. : ::.:,.'::::: :::::-::, :::::,::;:::::::=:: '· =::: :;:,::;: ... ,,,,,, · ... , ·· ··· ·· · ··= = : . . . . . ... ; ~:: :·::··::=. : :, : :::., :::=::·:,/: :::::;;::::=:\.::=''=' ~ :: .:·; , · ,:' .:.:: ~' - ' ·' , ,,,,, ,,, ... ,. 
1,1-dichloroethene mg/L < .00048 < .00048 < .00048 < .00048 < .00048 < .000475 
1,2,4-trimethylbenzene mg/L < .00056 < .00056 < .00056 < .00056 < .00056 < .000555 
bromomethane mg!L < .00049 < .00049 < .00049 < .00049 < .00049 < .000485 
chloroform mg/L < .0014 < .0014 < .00 14 < .0014 < .0014 < .00136 
chloromethane mg/L < .002 < .002 < .002 < .002 < .002 < .00202 
cis-1,2-dichloroethene mg/L < .0018 < .0018 < .0018 < .0018 < .0018 < .00176 
methylene chloride m~ < .00075 < .00075 < .00075 < .00075 < .00075 < .00075 
tetrachloroethene mg!L < .00049 < .00049 _ _ <_,_.0;.:0~0~4~9 ___ <~.0~0704,:..:9:-=====<~.700;.:0:-:4:..::9,----<-:::.0:.::0::::0,:.:49~-ll 
toluene ___l!!g/L_ _ < .00085 < .00085 _ _ <---:.0~0708::-:5~---<-'.700=-'0"'=8:75 ______ <....:.. 0=-=0~0~8 5::-----___ <...:.700=-'0~8...;:45::------ll 
trans-1 ,2-dichloroethene ~ < .00055 < .00055 < .00055 < .00055 < .00055 < .000545 
trichloroethenc mg/L .02 .0049 J .062 .015 < .00042 < .00042 
vinyl chloride mgiL < .00047 < .00047 < .00047 < .00047 < .00047 < .00047 

,:~~mifoiiitile'inoH;an.icf ::::·::::t·: ;:<< ::~rt:r':=:::::::~ :;: ::: ==: ='·:•< ::=:' .. ; :: :- ::.·.~-· ,, .•. ;: ::::: • _,,,::;.: : :: •: .} =::=;;=.:v·. :;; =: :;::: =: :·,,,.,, =.:=.:·= :': .:·. :,:;,;n:: ;=(: / - ';:: := : ::.;;;,;:,: :;:::= 
a,a-dimethyiiJhcnethylarnine mgiL < .0044 < .0044 < .0044 < .0044 < .0044 < .0044 
bis(2-ethylhex»:l)phthalate mg/L < .026 < .026 < .064 < .026 < .026 < .026·- -
phenol .,.!!!$1L < .0038 < .0038 < .0038 < .0038 < .0038 < .0038 

:ExplosiVe Residues:=::;::: X::n=:==:,(;.;:<i: dt;,=:,h:' :=; =, :::::: : ~::=::..: · :.: :.;,=,: : :;;~<i;:;: \' ;=::,·: ,:, : : .: · , :~ :: : := ?t ::: n;:e::i:' 'YHP':;:::=: ,:,=: =·''•:: ·.· ., .. :.:: ·:,: .... ... :: --··' .- .•. : '::,•·: :?b~ ::;} 
2,6-dinitrotoluene ----~~---· < .0041 < .0041 < .0041 < .0041 < .0041 < .0041 

,: J:>estidlleslPq~;s:;:; =: :: •::{jj}?i';;.;:::::r=:=:< = ::·::;·i~-.w;: = = ,::~/:• ···· : ::::;::: ·· · · =:.:_· :·· .. . :· ·: :;:::::·= .......... <<:: .. ::: .·.· ' .. :. :· . ..... . . . >: .:: ' · : =:: :' ''''' iT / L I 
No Detections 

mg/L ~ milligrams per liter 
J = indicates an estimated value 

R = indicates data rejected during validation as unusable 

DUP indicates sample is a duplicate 
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Table 5-2 (continued) 
Allied Industrial Park 

Groundwater Analytical Data 
Macon, Georgia 

Rust Project No. 33941.000 

I Parameter Unit IGW-36 IGW-37 IGW-37 DUP IGW-38 IGW-39 IGW-39-A 
DUP 

<Il)MgariiCs>:::: :,, · , ::: :: :::\ .. :·:::'\::'!·<·='V\'i'i·: , ... , ,_;;::t/:c:::':. ,;,,,_,, __ : .. ::::::;_;,,,, .· ::·:~',',: .. ,,:::). '':. ,::- ::,:::~~':':"'"' ;"""'':';='"'''"'"'''' '"'.;·""·' "',,_,,""_. ··~-'~·""'"···,~,:'.';-·' :'"'-'--="-="""'-"':"'~~··,'~·'"':.:..:·:..:.:·'·'.:::.·· :cc.·""····..:.::··· -"=""""'' :""'"''':-··' _·''..:."-"-·'..:.::··'..:;:.,.:'""'· ·""-.. '---"'··--· · ... · .. ·.,1 
antimony < .022 < .022 < .022 < .022 mg/L <.022 <.022 
arsenic < .049 < .049 < .049 < .049 mg!L <.049 <.049 

mg!L .001 J .00023 J 
~ <.0019 <.0019 

~~~~~~~llli=u~m~--------------·--~~~---~~7-----~~~----~·0~0702~4~J~----~·0~00~2~27J ____ ~·~00~0738~J _____ .00042J 
cadmium < .0019 < .0019 < .0019 .0021 J 

mg!L 1.58 .134 chromium .124 .202 .871 .611 
___ · ~ .49 .064 

mg/L .0502 .0063 
copper .046 1.15 .189 ----~·2:--:::2'="3 --ll 
lead .0059 .021 .012 .019 

mg!L <.00005 .0003 
mg/L .36 .0416 

mercury_ < .00005 < .00005 .0003 _ _ ___ <___.,.0,..::0..:,.00:...:5 __ --t l 
nickel --'.07::3'-::8-=-8-'-----.-:-1755::"-'-------:.2:-=-o5 .204 

mg!L <.00074 <.00074 selenium < .00074 < .00074 < .00074 < .00074 
mg!L < .00079 <.00079 thallium < .00079 < .00079 < .00079 < .00079 
mg/L <.0695 < .027 J zinc < .019 J < .0872 < .0343 < .0497 

1,1-dichloroethene mgtl < .00048 < .00048 <.00048 <.00048 <.00048 <.00048 

1,2,4-trimethyl~nzene m~-----'7~7-------==:-=:::-----:::~~---=-=-=-~----<~.0700;:.:5~6~ __ <-'.'707'00:-=5:..::6--11 
bromomethW1e ---------=m.:.:Jg!L"'::=-----'-'~:+---~:7:'7---- < .00049 < .00049 

<.00056 <.00056 < .00056 <.00056 
<.00049 <.00049 <.00049 < .00049 

chloroform ---'m'-"g!Loz..,::.-----=~:.,.:.....-----'-'~~-----'-":~'---------'-~::-'----<......:..:..0:=-:0::.,14.:.....___ < .0014 __ 
chloromethane mg!L < .002 < .002 

< .0014 <.0014 <.0014 < .0014 
<.002 <.002 < .002 <.002 

cis-1,2-dichloroethene mg/L < .0018 < .0018 <.0018 <.0018 <.00 18 <.0018 
methylene chloride mg!L < .00075 < .00075 <.00075 <.00075 <.00075 <.00075 
tetrachloroethene mg/L < .00049 < .00049 <.00049 <.00049 < .00049 < .00049 
toluene mg!L < .00085 < .00085 ·-<.00085 < .00085 < .00085 <.00085 

<.00055 < .00055 <.00055 <.00055 
<.00042 < .00042 <.00042 .053 J 

trans-1,2-dichloroethene ___ .....!.:m::c:g/L<.,:::..--~~:7--- < .00055 < .00055 __ _ 
trichloroethene · mgiL < .00042 < .00042 

< .00047 <.00047 <.00047 <.00047 vinyl chloride mg[b < .00047 < .00047 

mg/L ~ milligrams per liter 
J ~ indicates on estimated value 
R ~ indicates data rejected during validation as unusable 
DUP indicates sample is a duplicate 
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Table 5-2 (continued) 
Allied Industrial Park 

Groundwater Analytical Data 
Macon, Georgia 

Rust Project No. 33941.000 

IGW-40 IGW-41 IGW-42 IGW-43 JGW-44 IGW-45 

.:;,J n:o·raanics·:''\<::::,:,=-:::;:::::: ;{::','?'::::.::::t::::;:::::;,:::::::::::::':::: ,/ .. "' ,,,..·. · ... ,. , '· ., .. : :, ,:-:::; :::;.:: , :;::;;":,;:><.:;:; · :{:::.-~. ,., :·i :~:=:r:::::,_:s::JJ·;,;::::: ,. ',,,,,_,,,, : ''' ' ·: ... ,,;::.,.:::::.,, ., .. ::,··-........... .. . , · :· : :.·: ·-,._ : ... .......... .. .. : ... :: .. , ..... .... . 
antimony mg!L < .022 < .022 < .022 .028 J <.022 <.022 
arsenic mg/L < .049 < .049 < .049 <.049 < .049 <.049 
beryllium ·------ mg/L .00047 J .0011 J .00047 J .000361 .000181 .0019 J 
cadmium mg!L < .0019 <.0019 <.0019 .0039 J < .0019 .0025 J 

chromium mg/L . .786 -----=:-=--:--------=::.--:-:;,.--------=-::..:-::-----~=:::------=::-::-:--------ll 
copper mg!L .154 

1.34 .949 3.46 .186 1.01 
.136 .269 .444 .0584 .246 

lead mg/L .028 .041 .026 .063 .0076 .09 
mercury mg!L .0002 J < .00005 .0005 .0005 .0003 .0007 

nickel - ----'m=g!L='-__ ...:·;o:;20;-;;9~-------=;;~;:-;-----~=-=-=;-;--
selenium mg!L < .00074 

.261 .255 .606 .0716 .205 
<.00074 < .00074 .0067 <.00074 < .00074--

thallium mg!L < .00079 < .00079 < .00079 < .00079 <.00079 < .00079 ·-
zinc mg/L .148 

::V~Iatlle()~2~nics\::::::•;::' :? ::,:;<'H·,:.: , ,,?.-::-:("";::c.:r·::-:,,,:·,~-::,:;'f;::=,..,,:<""'0i.~',:c->;.:,:""'.\"'':::~.':':'~~:,;,:;:-::: c::-:,:c::-:·:::---::"::--:, ... -:-:--,...,..;;;;;;:;.~=:::=~iw.:,.;.;,.~==~;;,:,.:::;,............-:-:::::~~~:c=..,...,..,~~~~='-rl1 
.226 .0969 .0769 <.0406 .182 

·x :- :: .:: :;.::<·-~: ....... ·-·>-·.·-·>-·:-:-_._.•._ •• · . · . ··.·.··:-.::··: __ ;; · : ::::_,:: ::: __ :::}:t?i;::)'( ' :-:-:-: :-: :- -: : :-:- .-:...- .-~-=- -~ - .· .. ·.· .. ·.· . ·-~--: ·:· · :.::.:. : :::.::::;~: :::::::·: :::.::·~:.:::::.: :.::: ;.;:.;.-.. -·:·.·-,-.· ..... ·.···:: ·.·.· · "• . .. .. ........ .. _._ .... . 

I, 1-dichloroethene mg/L < .00048 <.00048 <.00048 < .00048 <.00048 < .00048 
t,2,4·trimethylbenzene mg/L < .00056 <.00056 <.00056 <.00056 < .00056 < .00056 
bromomethane mg/L < .00049 < .00049 <.00049 <.00049 <.00049 < .00049 

< .0014 <.0014 < .0014 <.0014 <.0014 
< .002 < .002 < .002 < .002 -~ -002 --

< .0018 <.0018 < .0018 < .0018 <.0018 

chloroform - -'---'m=g/L=--_ _ <___:_::.0:=:0:'=14.;__ ___ ~:c.:.,.:-----==:-=-:-
chloromethane --~----~~----<:..:-:::_00":'2=:---~--_:__:.;:=;::=-----c.:::=c---
cis-1,2·dichloroethene mg/L < .0018 

<.00075 < .00075 <.00075 < .00075 <.00075 
<.00049 <.00049 < .00049 <.00049 < .00049 

methylene chloride mg/L <.....:..:.0:-:0-:c0-:-75::------'~=--:-:.;__---.:.~~-----'-:~~------7'~~---~~:---ll 
tetrachlorocthene mg!L < .00049 

< .00085 <.00085 < .00085 < .00085 <.00085 
<.00055 < .00055 <.00055 <.00055 < .00055 

toluene ~---<..:..O:..c0:..;;0_,875 ____ ....:.::..:.::..~---....:.::..::..::.::=-----=-=~:.__ 
trans-1,2·dichloroethene mg!L < .00055 

< .00042 < .00042 < .00042 < .00042 < .00042 
< .00047 < .00047 <.00047 <.00047 < .00047 

trichloroethene m~-- __ <-'-.0:..;;0:..;;0...,.42=-----~~=------'-~~--

·•: ;~'*:;~11~[i~~elnoriianl~s):;,:: ;-:•:O:J::)•h :: :•:,i: : :J~:,:::::•- •:~: ~~?.~~?-... . : .. '.,'':.:.-..:, .... · .. :' ;/: :· : , .. :::· { < •• ·•.• •....• ,, . , .::::; :: · r :: ::t.~ ~ ;;;: : ::;, .... ::,: :;::: .::'···· ····· •... :. :.' :'::::.: .. 
a,a-dimethy_lQhenethylarnine ~-- < .0044 < .0044 < .0044 < .0044 < .0044 < .0044 
bis(2-ethylhexyl)phthalate ~ < .026 < .026 < .056 < .026 < .026 < .047 I 
phenol mg/[ < .0038 < .0038 < .0038 < .0038 < .0038 < .0038 

,:,Explosi:VeResldues ':>'itt:::;::;:::;·;=:<::=::;::::;::;:,; : .· ...•. :,:. ::.. -:: ._ : :::::: i': ) •·<', ·.••::-.. •: :'? :. ::.,:_,::· s . · · : ~·<;·: :::.:.:::\ ::= : , , :, ,_ . ,_ .. .. ;:: ') -:,,:·c. ····., ,,:::':,:: .. , .• 
2,6-dinitrotoluene _ mg/L _ __-.:: .0041 .. ____ < .0041 < .0041 < .0041 < .004 1 < .0041 

::P.~~!!.cid'e~trca!~ ; ::::::::;:::u::; ..... . :;:'>:.;::., .... · '.: .. ; .. .:' ~: .... ,: :x,: ··~s· ~ : :: : :· '<>:(,>?'(:,,,.,: ··:-.- ::::·····::·:: :;::;:,•:::·:· •:JLLj:::u ,::'L:>, ,,,,;: :_s::· ·. ~. '/:.'L: ::.,:::x;,.,,,: ::2.!_ 

No Detections 

mg/L w milligrams per liter 

J = indicates an estimated value 

R = indicates data rejected during validation as unusable 

DUP indicates sample is a duplicate 
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Table 5-2 (continued) 
Allied Industrial Park 

Groundwater Analytical Data 
Macon, Georgia 

Rust Project No. 33941.000 

IGW-46 IGW-47 IGW-48 IGW-49 IGW-51 IGW-52 J 
:::,Inotiariie£' ,.,,:''·:::<:.::; '·; :.: . ~ 0 _, ::~<-'-: .:::::: ,:;,::.',::0:/ '::'i:-' . ' ': . ~, ,. :.:::': -' "''' _,,_,: ::.:.:;:::. :, ·:·::·:·:·:·:·.: :.'·:::, :· ::···,,.,,,.,,.,,:, ,,.·,::: ......... ,.-::,::;:/::::>:< \-~''. ~/' ::'::,.:,:'\,,, ,:,:::;:·::;:·:::':: ;:: t: >'·' · · · · :,:.:: ::,~ ~': > ~-) :::::: ' ... '· ·· · ·· '· ·' ·'' ':' ·.:::::g.::;_::::: :: ·. c ·: :: :. 

antimony mg(L < .022 < .022 < .022 < .022 < .022 < .022 
arsenic mg/L < .049 < .049 < .049 < .049 < .049 < .049 
beryllium mg/l- .00072 J .0013 J .00024 J .0011 J < .00016 .0004 J --
cadmium mg(L < .0019 <.0019 <.0019 < .0019 <.00 19 < .0019 

11
----=:c::.::hr:.::.o=m=iu::.:;m;.:_ _____ --~---____:m:.:.g/Lz,:::--- 1.47 1.28 .351 - ----"::'·6c::.3 _ ___ _;·c=-2:::,.;58=--- __ __ ..:..:.6:.::2c.:..7---l

1 
copper mg/L .291 .167 .0758 .214 .082 .437 
lead mgiL .029 .05 .017 .053 .004 .075 

1~m~e~rc7uryL-.-~-------~m~~~--~-0~0~0~2~1 ______ ~.0~070~3 ______ <..:..:.070~0~0~5 ___ ~.0~00~3c ____ _..:..:·070~02~J~----<~.0~0~0~05~~\ 
nickel mgiL .453 .194 .116 . 136 .0894 .208 
selenium mgJL < .00074 < .00074 _ _ --=:-=.0-;;-02;;-;6:::;J~---<....:·-;;-00~0::-:7:-:::4-__ .:..::·0c-:::0~27:-:J;;,-____ <_.':::0700=-:7:-;;4,....----u 

~th~a=ll.:..::iu=m~-------------=m~g(L~--<-.0~0~0~79~ <.00079 _____ <_.~00~0~7~9 _ ___ <....:·~00~0~7~9 ____ <_.~0~00~7~9 _ __ <_~.0~00~779 ___ 
zinc mg/L .0835 ----.:...:.0~6=:-4__::___ < .0491 .187 .0796 < .0494 
hVOISltJI~;.Org!riit·s :::;:: .. -.-:..· -::·:: :·:: .---.=.=:\;.::::::. :~::::: :·.:: · :~\·=~:;::~;.~. ~- ~>: ~.:: >. .-.:-... ~:.:.: .. ~.~·~.;.:; :>:;.: ~ . .. . .. ::.-: .:<.::.::.::.::f-.>-:.>.=- · - .~.: .: .. ;. -. :-.... :·.~:::_~·):t·n~ ::·(:~ ?:::--;:~:-.:··· :·. · -;-:-.-:··--.;-:·.-:-: . . .· :··.:::.-:::>>:=}::~:{ :· .. · .- : :: =::.:; . - = ~:>.: . := ; :~.:/ .. :.:-. ····· ·· 

u......:l..z.;, 1:....-d=.:i:.::.ch:..:.:l:.::.or:.::o:.::.et:..:.:hc.:.;en:.:..:e:__ _ __ ~------'-'m""g/L=----<......:..::.o..::.o.::..o4.:..:8:___ __ < .00048 J < .00048 ::::::::::::<::::::.o::-:oo::o'-"4""8:;;;.:;.""'-:...:.;_;<.:....:.;,;;.o""o":'o""4s~~~""<"".~oo'"'o""4:::;;8~" 
ll-71~,2~,4:....·•~ri~m~e~th~y~lb~erure~~ne:__ ____ _ __ ~m~~~---<~.0=-:0~0~56~----<~.0~00~5~6~J~-----<~.700~0~5~6 ______ <~·~00~0~5~6 _____ <~.0~0~05~6~----<~.0~0~05~6~~1 

bromomethane mg/L < .00049 --~--<......:..::.0';:':0~04,.:.;9:...;J'----<--'.~00e::0747-9 ____ <....:."0'::C::00,-:-'47-9- __ _ <.,:-.0::.;:0~0:-':49c-----<~.0:-:-0074~9 __ 11 
chloroform m~ < 0014 < .00141 < .0014 < .0014 < .0014 .0014 J 
chloromethan- e------·---------=mg&<:=-----<-· .700::=:2::------<..:.;.===oo,-:2-:'7-J ----·-<--'---'=.o'='o2::-'-- ----<.:...:.o::=:o"=2-'- ~-----<....;.:.,.o"=o'=-2'----_:,.:<'"'.-=-oo-i-:2:;__--11 

11......:c~is~-1~,2~·..::.d~ic~hl~o~ro~e~th~e~ne=---·---------'-'m~WL~·=====<~.O~O~I~8~======<~.0~0~1~8~1~=~--<~.0~0~1~8~---<-7.0~0~18~_-·-----<-.0~0~1~8----<~.0~0~18~·~\ 
methylene chloride mg!L < .00075 < .00075 J < .00075 < .00075 < .00075 < .00075 ·-
tetrachloroethene mg/L < .00049 < .000491 < .00049 < .00049 < .00049 < .00049 
toluene mgiL < .00085 < .000851 < .00085 < .00085 _____ <...;..o=-'o....;.0..:.;85'----·<---'-'.o"-oo~8;.;.5---l1 

trans-1,2-dichloroethene mg/L < .00055 < .000551----<-:.0:-:0-::-0.:,.:55:------<-..:..:.0;.;.0c.:..05:-.:5:- < .00055 < .00055 
1~tr~ic~h~lo~r~oe,.:t~he~n:.:..:e~~~-----------'-'m~&fL~-----<~.0~00~4~2~--<~.0~07047.2~J~---- < .00042----~.0~0~1~8~J~-----<-.~0700~4~2~------:.::..~173~-11 

vinyJ chloride ""~ < .00047 < .00047 J < .00047 < .00047 < .00047 < .00047 
, SemiV.ohltile lno·iiiaii lcF:,-: ::-::::,;;::::::;:': .',: ·: :: : ;< ' , :~ .. _."" -,_ 'c.c_-,:.,-.:::,-::-;:,.,~:' ':..:::::;,:::::"":';,;.:.:'c:::';,;:::""~,.:.,,_"";"'::;:;;.;,.,<~:,"".~~:"":,;,;,:;;c:c:;~.~CC':~:c7·: ':;;_·::,:· ::::.:_~; ';,.::;..;~:-,;;;·::.;..:::~,:...;: ~::".' '"'·.,..· .:...;'~.::.,::, ,""_-.. ""_ . ...;. =·.:;.,·:c::•,::.::·""·.---.... .;;.;:.~, .. ,""''"'":;;;;;;:"" . ..,.. ·""·""·.·c.c·.,.:.· ;:;;;.:.:.;:i.~·;;·,:,~:,~: :::.;,;;.,,;:-:::.o:,,:.:..:"',, ,;_;':,.,_.:...cr.:..'" .. ~. ~-co-~ .. ~·'·""':;,:,·,~,;:,, _.~·;;,: ,:~,:.:.:,""'.-.,=.-.. , --""'-.4.-;:.,-'-.:"",,"-,.'_..·."-::,..._""',:.::..:.:-.-'--7".:..,··:· .='"'1

1

1 

. a,a-dimethylphenethylamine m&fL _<-...:..::.0';:':0~44~----<--'.~0()~4~4=--------<.:..;.0;::074~4 _____ <.:...;·:.=:0C=04.:.,.4:..... < .0044 < .0044 
bis(2-ethylhexyj)phthalate --~-~_:_-_-~m:g/L~==---<~.0=:2~6,-~--<..:.:.07-2:'::6:--____ <~.0~29;;-;1~---<~.0==2=-6 ~~-~~~~~<~-~0~2:-:-6~ -_-_· -_ -_ -__ ~ _-<=-~0:::2::-:6;:~~~: 
~n~o~l ====~~~~-~--.~~m~~~<~-~00~3~8~~--<~.70()~3~8~~=~<~.0~0~38~~~=-~R--~~~~<~.0~0~3~8~~-~=<~.0~0~3~8=-~I 
:: ':Expl~~i\t.dt.esidi.i~s :,::'·.:: :::·,:: .. ::::::,::?::::::::: :'·'::F::::: .,., , ,._,,, ·. < .-:: :::;. ,: ·',\: ;,, :::;::::,:: .. .. . ., .:-;:-::: .:.,,,, .,, ,:,:::·::~: ·: . . ;::: :::_::. .. : =-:: ::.:::' ... ::'· :: ,_, . . .. ,, :· · ·' ··, :· . . .. . ·::::., '· . , .. . . . · ,: .. :: :· :: .:., ,, ,, . 

2,6-dinitrotoluene mg/L < .0041 < .0041 < .0041 < .0041 < .0041 <.0041 
:. P~stiCid~ilfi'CB'S \ ..... . · .. , · -· ____ .:~: :: :: '· ·.· ..... ... ,,, , ,::. ;c : : ,: ::: :: ·: ~·:.:~:· ·'' '·' ·, ~:: ;c;~,:::) , .. · : , ,: . ·: :':.·-.-·• :· ''' ''::: .·: . :.Xio:i_·.'_·< _· · ::- .~~-: . .- .:: · ... ··· .. · : .. ...... ::· .. ": .. ::,}:.: ' ::,:,· ... :·: 
No Detections 

mgfL ~ milligrams per liter 
J = indicates an estimated value 
R ~ indicates data rejected during validation as unusable 
DUP indicates sample is a duplicate 
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Table 5-2 (continued) 
Allied Industrial Park 

Groundwater Analytica l Data 
Macon, Georgia 

Rust Project No. 33941.000 

JGW-53 IGW-54 lGW-55 IGW-56 IGW-57 JGW-58 

~fi!!ntcs::>-::+ , ·:-~ -:. < • • · --· · • ··- ·• • •.-:-! -:? \= :::tt':?i."'·:· .:::.:·· •.:.c·:'""::"·."":"",.;,::"::/:::::·.;,'"";.:.:-""''~:-""'x-"-,.::·"'"·"":'""Y""'····:·""·:·=·:""·:·;~~;-=,::.:'="::' "":. ··"'"· . .-"'". :.c:·.:::.:··· ·.;::;··· ·:.:;;··· """_._,,"'"._ ' ::-:' :c:·'>~"-' ""' .. . "'" ... "'" .. '--'--. "'. · ""··"":: -"-· . .- ::o:···~·-•. ·::::-::• :-...;.;· •'·c;__· "-'. • :.:'. ·..:=>:•.-...;· .-"""- ~:'-:-•··~·-.•::: :. : : • • :::::: : ·' :: ::~.::{ < ; ;; 
antimony________ mg!L < .022 < .022 < .022 < .022 < .022 < .022 
arsenic mg/L < .049 < .049 < .049 < .049 < .049 < .049 
bel)'llium __ .....:;m"-"g/L<-:=-· .0011 J .000391 .0016 J .0019 J .00047 J .001 J 

cadmium mg/L .00461 < .0019 < .0019 .0021 J < .0019 --~-'5 .0019 __ 
chromium mg!L .893 .675 2.71 .512 .689 2.47 __ 
copper mg!L 3.51 .316 .86 .214 .173 .482 
lead mg/L .14 .017 .045 .065 .028 .204 
mercu!Y. mg/L .0003 < .00005 .0003 .0005 < .00005 < .00005 
nickel mg!L .443 .151 .891 .133 .2 .606 
selenium mg/L < .00074 < .00074 < .00074 < .00074 < .00074 < .00074 
thallium mg/L < .00079 < .00079 < .00079 < .00079 < .00079 < .00079 
zinc mg& .243 < .0518 < .106 .181 < .0661 < .0475 

::·vot~tlle Organ it&': :::·~;: .. ,;, •• :,:;:·::::•.-••··::::-::-:t::t} .r::• :,t ::E;;.·.:··~- •<f•'";::: :;;·t;::;\ , :lt;·;>!/r! ;{:::: :::·.,••\: ·'ii'',_i;: __ ;i:; :,• t-::'· (t<(· . O:Xi:c>;:•.; -· • ·i·>i: •/ •.:.-·,.: .~ .i•' ::==-•. '.-: ··:<.:.-_ : ,;:·,-.tt': . :::•:.:• ... .. : : :••• '' ·.,=;:,'i·•,'!ii ·; 
1,1-dichloroethene mg/L < .00048 < .00048 < .00048 < .00048 < .00048 < .00048 
1,2,4-trimethylbenzene mg/L < .00056 < .00056 < .00056 < .00056 < .00056 < .00056 
bromomcthane --~ < .00049 .0027 J < .00049 < .00049 < .00049 < .00049 
chloroform mg!L < .0014 < .0014 < .0014 < .0014 < .0014 < .0014 
chloromethane mg/L < .002 < .002 < .002 < .002 < .002 < .002 
cis-1,2-dichloroethene mg/L < .0018 < .0018 < .0018 < .0018 < .0018 < .0018 
methylene chloride mg/L < .00075 < .00075 < .00075 < .00075 < .00075 __ ..2.:_00075 __ 
tetrachloroethene mg/L < .00049 < .00049 < .00_049 < .00049 < .00049 < .00049 
toluene mg/L < .00085 < .00085 < .00085 < .00085 < .00085 < .00085 
trans-1,2-dichloroethene mWL < .00055 < .00055 < .00055 < .00055 < .00055 < .00055 
trichloroethene mgfL .02 < .00042 .11 J < .00042 .012 < .00042 
vinrl chloride mg/L < .00047 < .00047 < .00047 < .00047 < .00047 < .00047 

7'8trritvotatiteitl()f8anlcs< ::::}:: •:::;:~ ······ ,/N •Y:' , , : .-::·.:: :::.:: :• · · :::: .. ::.u:, ·• ::•: ::::. >:<' .' · :·:: ·: .. ·: ;.-· .... . .. ::.:- •: :-•~ . :::::··:tY/•. :; ~.;.: .; :: .. ... •····;·:::: ···•;:;· ·.·, 
_a,a-dimethylphencthylamine mg/L < .0044 < .0044 < .0044 < .0044 < .0044 < .0044 

bis(2·ethylhexr!mhthalate mg/L < .026 < .026 < .026 < .026 < .026 < .026--
. phenol u u p • ms& . u < .0038 < .0038 . < .0038 < .0038 < .0038 < .0038 J 
: •Exj)I()SI~~R~~i(lu~s:::\'''·'i' ·-:·(::;'•:;c:;:::;: (i'{:p::•r,}:' :·:.;·::') ') ::tLi' >: •>:~ : :: :-•:•::::: :, :: •.• ::: ;:·\:::::• ) :::Oi:=:;::::::••: \ ,. ··· --:•: ·· · ~ · ~ :;-. .•........ :.:, :: ...•... . .: ...... , . ·''·"· ••:·:·.::: : 
__ 2,6-dinitrotoluene mg/L < .0041 < .0041 < .0041 < .0041 < .0041 <_.:..;·0:.-:-0~4,c,.l ,..,..,.,-dl 

, \ P:!:_s __ tji:idrsifCB's •: :;n ):•:= ;:.: ._::_._:·::u _.:_.:_:···.:;•::•: :._:·r:::;. • '•· ·•• ;·: •::_::: ;::: ::=: _: ,_ .::. ··•::.: '= :.: > · ·, · · . .. · · .. · · . .- · = · • · . ·. ~· - -~-~"""'-'--~~==· _____ . __ .:_ ·_· _ __ ._·~·-· ·--·---· . _____ ._.:....;__· ·-·-·---"~ 
No Detections 

mg/L ~ milligrams per liter 
J Q indicates an estimated v3lue 
R ~ indicates data rejected during validation as unusable 

DUP indicates sample is a duplicate 
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( 
Table 5-2 (continued) 
Allied Industrial Park 

Groundwater Analytical Data 
Macon, Georgia 

Rust Project No. JJ941.000 

IGW-59 IGW-60 IGW-60-A 
DUP 

IGW-61 IGW-62 IGW-63 

:~Iiior2anlcs·>·:"" •') :•?: r::=.;:::·;.;:';)/•;:i ••::::'•=UHr=::t;·,·/YDA ·:::t:'\:::•:r;~·:•r::~·:~):•: ·~ ·.,<:;::::::: =t.'ii~::::;:;::r:;n;.:·=:r::::•):::.::·:·:::;JY,!:·:~::;<=::t:::::::.:t:·::)./' ······ ·• •:.,.·:: -::·::···:;•:•:.t•:,:r·•i''•>.::·.:'''···'-''''·'':::: .. 
antimony m~ < .022 < .022 < .022 < .022 < .022 < .022 
arsenic m~ < .049 < .049 < .049 < .049 < .049 < .049 
beryllium m~ .00081 J .00017 J .00029 J .00483 .00031 J .00018 J 
cadmium m~ < .0019 < .0019 < .0019 .0126 < .0019 .0119 
chromium m~ 1.16 .434 .421 I .577 ..:.:·8:..:6'74- ---tl 
copper m~ .259 .0517 .0446 .382 .252 .08 1 
lead m~ .027 .0043 .0038 .22 .015 .017 
mercury m~ < .00005 < .00005 < .00005 .0032 .0004 < .00005 
nickel m~ .326 .214 .195 .229 .233 .377 
selenium m~ .0029 J < .00074 < .00074 .0046 J .0028 J < .00074 
thallium m~ < .00079 < .00079 < .00079 < .00079 .0029 J < .00079 
zinc ms& < .062 < .0371 < .0348 .34 .205 < .0629 

?Volailti:Organicl'i+'(:;:·:di<ttiH:r:.'".~;:;,•;t+:t:r::ru·:.::::::t•x::::::t':r=::·.:\:·,::-:::rt/i::··~·::>t=e+'i+ X:\'}•:t:··=·.::.'t:;>·.~;·,:::·:::.:.',·:·:;=:::·•·:·, ·•·::.j::~·t+;:nr:~b·m·:hni': •:.;:::ttj~:;·;~: ~~::,(~~{((\/.: 
1,1-dichloroethene mRIL < .00048 < .00048 < .00048 < .00048 < .00048 < .000481 
I 2 4-trimcthylbenzene mg/L < .00056 < .00056 < .00056 < .00056 < .00056 < .00056 J 
bromomethane m~ _ < .00049 < .00049 < .00049 < .00049 < .00049 < .00049 J ·-
chloroform m~ < .0014 < .0014 < .0014 < .0014 < .0014 < .0014 J 
chloromethane m~ < .002 < .002 < .002 < .002 < .002 < .002 J 
cis-! 2-dichlorocthcne m~ < .0018 < .0018 < .0018 < .0018 < .0018 < .0018 J 

~.).'lene chlo~ide mR/L < .00075 < .00075 < .00075 < .00075 < .00075 .031 J 
tetrachloroethene ~- < .00049 < .00049 < .00049 < .00049 .0014 J < .00049 J 
toluene m~ < .00085 < .00085 < .00085 < .00085 < .00085 _": .00085 J 
trans-1,2-dichloroethene m~ < .00055 < .00055 < .00055 < .00055 < .00055 < .00055 J 
trichloroethene m~ < .00042 < .00042 < .00042 < .00042 < .00042 .57 1 
vinyl chloride mg/L < .00047 < .00047 < .00047 < .00047 < .00047 < .00047 J 
rsc·mivoratiie\iiio.!-Eanks ;:·;::;:•::=:}::::::::·<:/::·:::axa:: ·~:-••.o::::::;::::::;::: :>. ;:'::'· •:: :::· :·; :.••::;::::t::::: ... o:%< ·::; :.:;:::·/::::•::·', :.>::::'::.:=:: ... :: ·•··:·' :: :' ·· :· :~: ::t: .. :.:::-::::::.·· .. : ::- ::;~· .. :.>,r.·~::~::~=:i-u•:/:r: 

a,a-dimethylphenethylarnine mg/L < .0044 < .0044 < .0044 < .0044 < .0044 < .0044 
bis(2-ethylhexyl)phthalate m~ < .026 .044 1 .055 < .026 < .026 .054 
Ehenol m$fL < .0038 < .0038 < .0038 _ < .0038 < .0038 < .0038 
5Eipto5iV.t.::Jtesldues:·</:S?::::•:Y':':i':'.::<Lt:t·:~·iA·\:i':~·(::"/:<:~::~:Hn=:·::=·:,::;:=:::: ::;;=> ,,=,,:.;)'~f:'.~ ,,, •-~·~~:.:-:\?)~!i.T+::'.·:.::: ::.:=:)t:::'::::-.:<::.::/··:·:::•:::'::.=:•:::•:;.;:=·:·:•.=:i.,(.:::. :::.= :~:·\+l~l'ih::·::~::. 

2,6-dinitrotoluene .. m.s!!:__ < .0041 < .0041 ~ .0041 < .0041 < .0041 ... < .0041 
?'t>.,stidd#lll.g.~~s<·.= =::::r·::.::::·.:::::: ·:·:=:~•\t:i::tv:-;< ~=H :,; :: ;::.: ·;:.:-::=:·:-::= ::=:::.; ·, =' . :·. t: ;···:::::.':=: ::=.' y;;;.;;::;·: :::r :.; ~:H ~ ~:-nn ~ il> ::• ':\ r:; ::t:r:=: =:·:= ·: • ·::; '+':\\':vu:.; !;-::=;.;-= .. :· =.: •; :; :.::.; ~ ~D>=.t?ttt 

No Detections 

mg/L = millisrams per liter 
J- indicates an estimated value 
R = indicates data rejected during validation as unusable 

DUP indicates sample is a duplicate 
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II 
Field QC QA 

Matrix Samples Samples Samples 

Surface Water 3 1 1 

Offsite Source from 
Drainage Ditches 

3 1 1 

--

3 1 1 

Sediment 6 1 1 

from Drainage Ditches 

6 1 1 

- -------
6 1 1 

( 
Table 6-1 

Surface Water and Sediment Sam ping and Analytical Requirements 
Allied Industrial Park 

Macon, Georgia 
Rust Project No. 33941 .000 

Trip 
-

iotal Analytical 
Blanks Samples Analvsis Protocol Procedures 

2 7 VOC SW-846 EPA8260 

0 5 SVOC/PAH SW-846 EPA8270 

--- --
0 5 Priority SW-846 EPA 6010, 

Pollutant 7060, 7421. 
Metals 7740 

0 8 voc SW-846 EPA8260 

-·--

0 8 Priority SW-846 EPA6010, 
Pollutant 7060, 7421, 
Metals 7740 

Holding 
Time 

14 days 

7/40 days 

180 days, 
28 days for 

mercury 

14 days 

180 days, 
28 days for 

- -- .. mercu!1 

0 8 SVOC/PAH SW-846 EPA 8270 7/40 days 

(1) Per EM-200-1-3, Table 1-1,31 March 95 except soil sample container requirements which have been reduced per USAGE approval. 

g :\wordproc\33941 \33941 054 .WK3 

( 

Preservation Sample (1) Total 
Requirements Containers Containers 

Ice to 4 degrees C 2-40 ml 14 
Add HCI to pH<2 glass 

orNaHS04 se~ta vial 

Ice to 4 degrees C 2-1L 10 
amber glass 

HN03topH<2 1-1l 5 
glass or 
plastic 

Ice to 4 degrees C 1-125 ml 8 
glass 

se~ta vial 

Ice to 4 degrees C 1-4 oz 8 
glass 

----
Ice to 4 degrees C 1-4 oz 8 

glass 
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Parameter Unit 

( 
Table 6-2 

Allied Industrial Park 
Surface Water Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

ISW-4 ISW-4Q ISW-5 ISW-6 J 
:·: ·ln~irg~lii~~f\{T:I: : '·::::::::(#: \ ::1\::r:•:h L t:';/i/IFX::i;=,::=:t;:: .;:' :.::::f: =)'§}i ;~;•:i]/ :={.:' i{:·:tt . t: }}t·:: ::T A·• < :; ::t\'l':l! i( ).j:f:\ti·: :: :::t·:::=.:· .. : •: !! : ~ .:::;;.: ::;\) ::::;;:;•:;:::. Ht. 

copQ_er mgiL .015 .0155 .0111 .0142 
lead mg!L < .00089 .0031 < .00089 -:=: .00089 
mercury m~ < .00005 .0002 1 < .00005 _< .00005 __ 
selenium mgiL .0023 1 < .00074 < .00074 < .00074 
zinc mgiL .184 ----~-- .178 _ .167 _ .215 __ _ 

i·:·:M~li.HI~;pr,g~nl~i'.\):s:tn:·r.:•\:.·:.::ri: .' '.:•>·:·•r;.::= N•.<:.::ri.••\••::.::./:-;:.::.:.: .. •::.::;rox•·•'•·•:•:.:{:':::· •:i:::••• ·:i::·:u.::.;:~}?§ ·;f::·:.u .• :•.::.•\::;:::''•:' ':::::;':··;~;.:;:.=::::-:·• ;:-.:·; :.': ·•·. t :' :;;;.:;:•:r;:,:·•::;•::·i.i !EITr 
paracymene _!!!giL .00181 .0021 .00161 .00_151 __ 
toluene .. _. . . mg/L .0014 J .00151 . .. .00141 .00141 

ns~#iiYcn•ti•~::o·rg•:rn~~·?:u:-:r• ::=-::'= :t;:::r:rn:.:t:'n::r::;.;!:i\ifi:•u:::'::::=.:·: ~:.:_:::::•;::':;!:: :: ::;;::::: :;:..:::= n-·::::_::: :. ::~: :::: :-::.;. :::::::.:::: ·: .. :;::: :: ·. ··· ., ...... .. :•::: ... -,. •·:::::::::::: ... · 
4-methylphenol mg/L .026 .025 .037 .022 
nitrobenzene mgiL < .0053 .01 J < .0053 < .0053 

mg/L =milligrams per kilogram 
1 = indicates an estimated value 
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( ( 
Table 6-3 

Allied Industrial Park 
Sediment Analytical Data 

Macon, Georgia 
Rust Project No. 33941.000 

,. Parameter Unit lSD-I ISD-2 ISD-3 ISD-4 ISD-4Q ISD-5 ISD-6 J 

mglkg = milligrams per kilogram 
J = indicates an estimated value 

q:\wordproc\33941\33941 057. WK4 

.16 J 
2.3 

89.7 
37.1 
128 

.047 J 
5.61 
.52 J 

14 
< .12 
183 

.13 J 
l.\8 
15.8 
9.24 
56 
.29 
3.46 

< .079 
< .21 

< .085 
98.6 
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~ I 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S! i E t..;AME AND LOCATION OR!LLlNG METHOD !Si NORTHi NG : 00897.74 

Al1ed !ndustnal Pari! 
OPT EAST !NG : 1)59436.27 

Mac~. GA GROUND Ei..i:: 'J 330.3 
RUST PROJECT NUMBER 3394t3'0 

M.P. ELEV .. 

LOGGED BY : Rictt O'Keefe SAMPLING ME THOO {5) wA T::~ ci:: VEL DATA 

OR!LLING CONTRACTOR : Fugo T\be Pusn TIME 01=' DR!LL:NG (Dis) . 

DR ILL RIG TYPE : OPT S T A i i C ; T OC; . 

...J __ <i. 
"' > ~ Ill-;;> >-

~~ 
u _.> 

I ::; cr: z2! cr: 8o 
we:: w 

:;J. IJ.I ::>IJ.I 
t- (lJ 

,_ 
B .~ > UJ .... g 8 ~- SOIL/MATERIAL DESCRIPTION · CD --~ CL.(lJ ~ uco ~c:( Q~ cr:z w - w 
i§~ ~ ;=.~ c~ 

j 
UJ 

~e; ~a) ..... 
~ til- ~ - c:(~ 

:J:w 
(/) (/) 

~ I N/A 00 :: SAti!J !Sf!· salt. Drown to orange. sugntlv 
'IIO•st . mostly coarse sana. :race s11t .. . . 

!5< 2 N/A. ()0 IJ - S"-!:l!J !SF> I· loose. orange 10 t an to wn•te. 
s11gnuy mo•st. most ly sana icoarse t-:l .. . . 
:nea•um :. trace s••l 

i0 ~ 3 N/ A IJO ':) f- SAN!J [Sp !· >ame as aoove. mo•st . . . . 

r.>< 4 N/A ()0 u f- SAN!J iS?)· 
. . 

same as aoo•e. mo•st 

.. 
20 8 5 N/A JJO 0 f- SAND !<;fl· same as aoove. saturateo 

t-

' :-= 
::?: -:-:Jmo•etea at 28 teet 

..)i...) f-

I-

.1Q I-

I-

50 -

-
·-"' :~v -

f-

f--

A1 

SOR!NG NO. 

ISL - i 

SHEET 1 OF 

uRILLING 

!)ATE I, DA ::: 
STARTED COMPL::-EO 

4/ 13/93 I 4/t:!<:f.l 

REMARKS 

-

-

-

-

-
water samo~e collecteo !~ :-
21· tc 28' ::;n .J /13/9~ 

-

-

-

-

-

-

-

-

-



~ 

~ j -

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFAC E DR ILL LOG 
s; -:- E NAME ANO L:JCA TION \JRILLI NG ME THOO (5) NORTHING 1()()93713 

~llied In<:lustnai Park 
OPT EAST!NG . 65975l54 

MaCCt'\,GA GROUND E~::.V . · 347.1 
=lUST PROJEC 'lUMBER 3394l3C M.P ELEV 

·- OGGEO ev : Rlcn Q'i<eele S AMPL :~G ME THOD (51 WA ;::~ '-EVEL OAT A 

::RILLING CONT RACTOR : F\.9'0 Tl.Oe PuSh T !ME OF w=!!..:.. !NG (b iS) : 

JRILL RIG TYPE . J PT STAT IC ITJCI : 

-' ...._<1 <l 
c:j til";> > 

~ ~! 
u _, > 

:i: -.=-
a: z z~ 8~ 

wa: 
w 

~ 
>W 

I-ll) 
,_ <i. B .~ w o-
~ 0 &! - SOIL!MA TERIAL DESCRIPTION 5~ 

__. z 
C...Q; ~ Uq:, u a <t a:-z ;.;..J- w UJ ~~ ~ 

:t:>-o- tr! <l> ~(/') 'w r .· ,_ 
~0 ~~ ~ = =- X --' 

<l ~. , 
(/) (ii 

'5< 1 .... /A 100 0 ~ AtjQY S!~ I l~L 1· sol!. aark crown to orown. :no•st . 
mostly Slit , some sana 

.2S 2 WA 100 0 

'5< -3 '1/A 100 0 i:l.AtEr SA t!Q !SC I· narc . cark reOOISt'l orown to 

?2 or ange to gray. ar y . most ly sana. some Clay 

10 8 - · X 
4 '</A 100 0 S llt!O !!' !!l t:!. t~::r: !Se -SCl "aro. carl\ reo tlrown to 

orange. ary . mostlY sana. lew Clay .. . . 
'5< -5 'l/A 1()0 0 s At~o w1to uBA:iEL I S "-'i~i · verv hara. CarK re ooosn ~""~<?·-:. 
~ 6 .'l/A 100 0 orown/ orange/ tan/ o<not e iauartzt. ar v. mostly 

sana. lowe gr a vet 

20 - SAt:!IJ 
. . . . 

8 7 '</:>. 100 0 ISEI· loose. orange / tan. ary . most!y sana. 
trace cray 

.. . . 
'5< 6 N/A 00 0 - SAl::iD !SE I· ~ arne a s aoove 

. . 
30 8 - SANQ wotn !::LAY :11 eoo~m naro. cark orown/ 9 '~/A ()0 0 ISP- :li;;i: 

gra y/ (an. mo•st . mostly sana. •ew c tay .. 
"5<' - SAt:!IJ I() ~A 1()0 0 ISEI' loo se. orange/ t an. moos t; mostly 

sa no (meanJm to lone! . . . . 
40 8 11 ~/A ()0 0 1-:. SAt:iiJ !SPJ· loose. ponk / "'"•t e. sa turat ea. mos tly =-= '~ co arse sana · 

:P T como1etea at 40 teet 

r-

50 r-

r-

6C r-

r-

?J ,...-

A2 

BORING NO. 

ISL.-2 

SHEET ' OF I 

DRILLlNG 

DATE I DAiE 
STARTED COMPLETE~ 

4/ 15/96 1 4/'5100 

REMARKS 

-

-

-

-

-

-

-
wa t er samo1e COIIectec frcm 
39' to 40' on 4115/96 

t iD re fusal at 40' 
r 

-

-

-

-

-

-



~ -

f.. 

\_., 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiTE ~AME AND LOCA T ICN JR!"~ iNG MEiHOO (51 NORTHING. ()()682.22 

AllteO Inous tnal Park 
OPT EAST!NG. 659646.48 

Maccn. GA GROUND E_EV . . .":4-l.2 

Rt..:Si" ;>ROJECT r..'UMBER 3394 l30 M.P. ELEV . . 

'..OGGEO av : Rid"\ O'Keefe SA"'=>~JNG METHOD (5) WATER LEVEL DATA 

ORILL!NG CONTRACTOR . =.qo Tl.Oe ?~sn T !ME OF O>llLL!NG (b iS) : 

DRILL RIG TYPE . OPT STATIC !. ~:::cl . 

-' ...J 

4 (f)';;> -~ 6: 2 >-
~-

u ....~ > 

'ZE a: §g 
wa: 

I=: w 
~ 4~ >W 

1-(l) ..... :;/, B .~ LLJ .... 
~ 0 ~- SOIL/MATERIAL DE SCRIPT ION _,:z 

Q...(l) > U<O 0::£ C::z a: u ES= w 
~~ ~ 

4<( ..... >-

~ 
uJ w> .: cn ~:..u 
~ CD- i>C =0 ...I :i~ <l U\ U'l 

~ I N/A 1()0 0 •.mH S~t:IQ ; c::~ l· ·~ose. oar~ crown. moost. mcst1y 
:;ana. some su: . :·ace clay 

~ 2 N/A GO 0 1- SjL 7 ~ SAND ~ ~~J · ;~me as aoove 

10 ~ 1- S~i::jQ t~o![l GR= 'JF"• ·::P£Ge1· 3 N/A ()0 0 very naro. oar• oro ... n to 
.<;:J <?· h ... note ia~.:artz : . ~ry, mostly sana. lottie grave l 

~ ol N/A 00 0 \_ :s- tor: ~·~~ f-- ~AND ..,.,,n GR.A '; := : '"P!Gp :· as aoove 

~ s N/A 00 0 SANQ ISPl· rocse. • .:;: :o orange. slognt ry 11oos ~ . 
.. 

20 1-- mostly sane. :·3~e cray ana sol! 

. . 

ts< 6 N/A 00 0 1- SAND ISPJ· same as aoove. t :3n a no wnote . . . 

-1"1 . 
j\,· 1:8: 7 N/A 'CC 0 1- SANQ ISPJ: s3fi'le :s -300Ye. a ~~ ! !1ner .. 

. . 
~ 8 N/A QO 0 - SAt~[J I"PJ· loose. ~ an to wnote. moost. mostly 

~oarse sane. - earoy wet 
. . 

40 8 -9 N/A N/A N/A 

:-= 
CP T comoleteo 3! .:5 !eet 

50 f-

f-

~"'"' f-') " . .J 

f-

7C f-

A3 

BORING NO. 

ISL -3 

SHEET I OF I 

DRILLlNG 

DATE DATE 
STARTED COMPLETEC 

4/ 14/96 4/ 6/96 

REMARKS 

-

-

-

-

.. -

-

-

-
~o recovery for samote 9. 
t1D r etvsal at 40 ' 

water samore collected f rom-= 
44 ' to .15· on 4115 /96 

-

-

-

-

-



\..., 

~I 

\ } --... 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SliE NAME AND LOC ATION DRILLING METHOD lSI NORTHING . (1(1507.52 

AUE<! Inaustnal Park O?T EAS11N(, . 660078:18 

Mac~. GA GROI..iNO Ei..E V. 345.1 
RUST 0 ROJECT NUMBE?. 3394t3() M.P. E:L EV . . 

LOGGED BY. Rrd'1 O'Keefe SAMPL!NG METH OD lSi wATER LEVEL DATA 

ORJLL!NG CONTRAC TOR : Fugo T l1:le Pusn TiME OF DRILLING (DIS): 

OR ILL RIG TYPE : OPT STA TIC (TOCJ . 

-' ...._:ct <( 

> c:i tn- ,.. u -'5: ,_, 
~-a: z aE a: §o ~~ I-::: w 

-' UJ <~g 
f--Q) ..... 

<( > ~z O...Q) E; > u<O 0 &,~ SOIL/MA TE~IAL DESCRIPTION ~~ a:-z c:: u 0<( w- w 'u.l ~~ '8! o- ~ 
<t> ::;tn ~w 

~ aj- ~ 
~0 -' ~ ~ < 

(/1 tn 

tx: : N/A ()0 0 S~t:j[JX Sll T !t:!ll' loose. ·:arK :::.r.::wr. ~ ·angel c•ac ~. 

Sltgnuy mo1st. most i l( s•lt. some sa">C. ~tnoers 
present •n roaa foil 

15< 2 N/A ()0 0 1- S!t:jCl l! 'tb Slt.I ISP-S~ 1oose. rust orown. Sltgl'ltl y 
mo•st. mostlY sana. te " s1t1 ana c •ay 

!0 ~ ()0 0 f- SAND wttn GRAVEL ;sp.-r.? !· very r.ara . rust oro wn to 3 N/A I'-("', <?-~ J N/A N/A N/A wl'lote :cuarr21. ary. :nostly sane. t•tt ~e _qrave1 
5 N/A N/A N/A (;?T re:usoll a: :2 :eet 

1-

20 1-

f-

30 f-

-

40 -
. 

f-

50 -

-
60 1-

f-

70 -

A4 

cORING NO. 

ISL- 4 

SHEET 1 OF 

ORILLlNG 

DATE DAlE 
STARTED COMPLETE:: 

4/ 14/96 4/ 6/96 

REMARKS 

-

Offset CP T oorong attemp~~o -
on 4 /16 / 96 w1th refus al 
at !2 l ee! . 

-

-

-

-

-

-

-

-

-

-

-

-



~ 

-· 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURF ACE DRI LL LOG 
S:TE NAME AND LOCATION ORlLLit-!G l'tETriOG :'Sl ~.CRTHlNG '03729.50 

~n1e0 Incus tnar Park OPT :::AS T!NG . '360319.88 

\.1ac~Y~. GA :;ROUND c.~!: I. 3.:16.8 
:::usr PROJECT NUMBER 3394t3() 

~ . ? . ELE •i . 

~CGGED av : Lester Wlians SA MP liNG "1E THOO 15) ""A T=:=! LEVEL !:l ATA 

:":LL:NG CONTRACTOR. Ft¥;Jo hoe PuSh "'iME OF 8R!L'..lNG IDISI : 

CR!Li. ~!G TYPE· OPT S TATIC ' . ,... ... , 
~ : . _.:\.,.. I . 

_, _, 
ct 

d U'l -;;; 
..._<l 

a: >-

~~ 
u _.> 

- ~ z ..... 1! a: 8o 
wa: 

I:! :;j 3~ UJ >!-'-~ 
;-Q) > w~ 

~ 0 17!- SOIL/MATERIAL OESCRIPT:GN _,co _,z 
:...QJ a: (.)<0 O:le a::-z : .. _ u Oct 
=~ UJ UJ g~ ~ "'> = ~ ~~ ---' (£ ..... ';l:'c - ct..U 

::E z co- ~ - 3: )%; <I 
:/1 7: 

5< I N/A 00 \l \:~Ar (r~!' st ilt . reoa.sr. orange ... .: ~ ~an mcn:e s. 

~ s•lty c1ay. arv 

~ 2 N/A ()Q 0 ~ Ct AI (r' 1 same as aoove ~ .~. 

~ 1-:·.; 3 N/A 0 0 0 ~~ e.X EY SiLT I"'LI· reCQISn orange, ~Iavey Silt 
wnr. nttle sana 

'5<' 4 N/A :00 ·" 1- "'il TY SBtjQ :sMJ· wn1te . -,e, v , ,,e. s•lt y sane ~: 
Sill , very m1CaeOuS 

·:.r; 
f:8; -..:.. ...... • 5 N/A (JQ 0 SAtjQ (<:PJ· loose. wr.1re . •ery t•ne Si!r'lC, mc•st. 

nne •nteroeo 1-'""' ~ r. 1C k oeo o! sil t .. 
t5< 6 NJA 50 0 '- S!!!!tj[l ISEI· loose. wr11re. !1ne ro mec1um sana. 

c1ean ' . 
~0 8 - N/A 0 n - . ' ·-

1:5< 8 N/A (JQ 0 '-- S~tj[l IS PI· wn.re. meo•um to coar se sana '""" . . 
ra re c1ay oaus l r10 uc :1a st J 

. . ' 

40 - ' ' 

f8 9 N/A 00 0 SAN[l (:;;P(: Wn1t!! an0 reCOISn Whi te. layereQ. 
N/A (JO mea.urn sana. Cle'Jn, one 2- ,,cn oeo ot hgr.: 

~ '() 0 '"", ~ra y•sn white s•l ty c1ay ICLJ at ~oo o: soc·:" 

- '-sAN[l 'SPJ· wh1te f •"e sana as aoo.•e 

50 r-

~ 
CPT c:>mo 1ereo at 55 reet 

::.c -
!--

_,.... -; ..) 

A5 

80RlNG NO. 

ISL - 5 

SHEEi ' JF 

DRILl-iNG 

i)AiE. DA ' E 
START EO iCOMPLi:: i =i: 

4/ 18/96 i J / 18/96 

REMARKS 

-

-

-

-

-

.,o samore ~aken oecause- -
:co' O•C no t retease 

-

-
Tip reiusal for so•l samp1e· 
at 42' on 4 /18/96. Cont :r.ue 
to PuSh w1 th smalle r o iameter -
wa ter sampling t001. No 
add1t1ona1 soil sampres 
collected -

wate~ samole collec ted from -54· to 55' on .! il8 / g,6 

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

S UBSURF AC E DRILL LOG 
SiTE NAME AND LOCAi!ON OR ILLlNG METHOD ISJ NORiH!NG . 

Alhed Incus:naJ Par;., 
OPT EAST!~<G 

~acCfl. GA · GROUND ::~::v 
RUST PROJECT NUM8ER 3394t31C M.P s_:_~'J 

(1()713.97 BORING NO. 

66048312 ISL -6 
3J7.2 SHEET 1 OF 

DRILLING 
LOGGED BY. Lester Wiierns SAMPLING METHOD IS) wATER LEVEL DATA 

DATE o·--
DRILLING CONTRACTOR: ::~o Tl.Oe PuSh TIME GF :RILLING 

DRILL RIG TYPE . 

I:= 
.-a; 
O.. QJ 
L.U­o-

10 ;8J 
1------i 

OPT 

>­a: 
!$' 
0 u 
1!! 
~ 

WA ()O 

N/A 1()0 

N/A 70 

v i----t~.:;..;"'! 4 N/A 1()0 

-/0 '<:::7 5 ,.::::::. N/A ()0 

"5<: 6 N/A 00 

30 ~ j N/A 00 

1-----f-''5<,'=! 8 Nl A 100 

40 8 9 N/A ()0 

f------t''5<9 () N/ A 00 

so 

vii---~ 

!0 

STA7l: 

SOIL/MATERIAL DESCRIPTION 

0 - .:. ''"' f 5!1 T •vu· st1tt. mots: . little sana. 
::ace oea grave• 

0 1- ,- A'ffYSflr· ; vr)· sutt.reaarsnwotnwntte 
so•o tcnes. c1avev ana sanay su :. ~~'I 

0 1- "'A'<C rsn loose. rea<l1sn tan. clean . l 1ne. 
~oony gracec sana. mors : . :race oea ·~r3ver 

0 1- "A~Q !SW-GPI· ·eaarsn o .. a,zea. wen graaea . 11ne 
:o mea1um sana "'''" 1arge graver i > 1- 111cn 
·Jiameter 1 

C 1- SAND !Spl· very solt. wnote. mecaeous. Me sana 
.. 1tn solt IS to ro %1. homogeneo•;s. mo1st 

0 1- S:.NQ ISPI· loose. wMe wrth 1ayers or reaaosh 
orange. oua•zea 1•ne to mea.um crean sana 

0 - S .! 'l0 iSPI: :o~se . tanrsn wn1te. lt~e 1 o :11eaoum. 
:'ean. sana . :no•st 

0 - " ANO ISP!· toose. grayrsn tan. f •ne to coarse sano 
;.;!111 pea gravel. one ttun oeo ol :;:ayey sane ::: ' 
.,ear the moaate ot tne sooon 

-
0 s:.NQ !SPI: loose. reaatsh t an. rtne to meaoum 

sana. very ctean 

0 - "'A"iO 'SPJ· same as aoove. we; 

-

c=: :;omoletea at 56 teet 

1-

A6 

;-:-ocJ: 

. . . 

- ·C: 

lots! : STARTED COMPL::TEO 

4/18/96 4/IS/96 

REMARKS 

-

-

-

-

-

-

-

-

-

-

:. water samole collectec ~· :m -
55' :c 56' 011 4/18/96 

-

-

-



\.,. 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
Si iE NAME ANO LOCATION DR!u .. :~G METHOD lSI NORT HING ()()677.58 

~lltea Industnal ParK 
OPT EAS7lNG. 6605~.87 

"1acon. GA GFlOlJNO E:..::"i 346.7 
RUST PROJECT NUMBER 3394l3() MP ::LEV 

~CIGGEO BY : ;:Qch O'Keefe SAMPL;\:G METHOD (S) WA -;-:;;:; LEVEl.. iJA T A 

C~!LLING CONTRACTOR : i=ugo Twe P\.tsr. T!ME OF c:::H.:..iNG (DIS) . 

CRiLL RIG TYPE : OPT STA TlC '~:C): 

:;i ...... 
(.f)- -...-< 

> ~ >- L) _;5: 
Q; 

~-~ 
w~ -- ~ 

Q; 

~a 8d ~w 
-~ ~ ~ wt-,...... QJ ~ 0 !71- SOIL/MA IC:K!AL DESCRIPTION ...J OJ ...... z :::.... QJ > Wco ~~ :r;z a: u Cl.c:c ~~ UJ ·..u ~~ ~ ""'> :: (/) ... 
~ cr:. - 'j:'o <~ :E ~ ....J '-' ,)ot -

-< 
a:- 3:_; 

v'l :.[": 

"5< I NIA tOO 0 
~f L., jY ~A~Q ;C:Mj' ~a' ~ - oark rea :Jrown to tan/ 

-~•av . .:J r·~_ :no~r:v '~"o. ~orne ~·tt. trace c:ay 

:><: 2 N/A 100 0 f- SI LT'( S~NO :::.Ml· )a~e ~' ooo~e. ~oo~e. oark re·J =>'own 

:o 8 } N/A tOO 0 f- SAL::ID ("?!' :oose. Jar• 'eo oro ... n. orv. mostly 
•rne Siir>O . . 

:><: " 1- "5,-c;?!' ..l N/A 100 ~ S A~I:l wrtn ;:irlAVH 'lerv " ara. aark rea ; '( 0."-= '5 N/A N/A N/A orange (•J :ar>/ .. n•:e. orv ioowoer L mostly l;r.e 
sana. Ill ;te gravel - ~uarn:.1 

20 f-

1-

. ' 1-... · -· 
.. 

- · 
40 '-

'- ' 

~0 -

-

:.o ~ 
CP1 como•ete':l 3t 6G ·;:, ::~ 

-

7 : ... 1 f--· 

- - .... , -. 
A7 

BORING NO. 

ISL -7 

SHEET l OF 

DRILL l~G 

DATE I JA"!": 
START EO COMPLE:Eo 

4/'6/96 ! 4/18'96 

~EMARKS 

-

-

-
; ,p re rusal t or sori samcte· 
at t6.5' : n 4 /l6/96. ::>us:-: 
wrttr smaller d.ameter wate~ -
samoung tool rfl offset ocr;~g. 

Nc aoa,t ,onal so'' samotes 
ccue~tea. -

-

-

-

-

-

-

,.ater samcle coue:::e<J :' ::-~ _ 
59' !0 ~;:: · on 4/ IB/ 96 

-

-



v 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DR ILL LOG 
SiTE NAME AND LOCATION DRILLING ME!HOO ISJ NOATH i '1G . 'CYJ129.61 

Allied :noustnal Park 
:JPT EASTJNG : 65879630 

~accr.. GA GROUNC :: ~::. .!12.9 
RUST PROJECT NUMBER 3394t30 M.P. E!..:: I 

~0GGED ;::v . Cathy A<lans SAMPL!NG ME:o'-100 (51 .,.AT~? '.E '-J EL OAH 

:HILLING SONTRACTOR : TEG 2' SDit -Spoon T !ME Ct= Qil;LL!NG (t:IS) : 

:lR!LL ::;:; TYPE . SP-15 STATIC :; Jc; . 

...J 
_, 

4 tn-;;:; :::;~ 

~ 
d ~ W- u z ...... ~ wcr -- a: 

~~ §g ;>UJ ,:::Qj -' a .~ ~ UJ ..... 
~ < 0 &,- SOIL/MATERIAL DESCRIPTION ...JZ 

Cl..QJ ~ u<O u 0..: Q ::!: a::z: 
~~ ·..u 

g~ 
-~ w '121 ~> =(J'I ~w 

~ 
._ 
~ m- ~ ::.::0 -' ~~ 

:,1 :., 

v:< I N/A 0 0 2 ~"';_ AY l::.j· Orown. COr'lta•ns -~rgan•C oeD<I S, wet 

~ 
[SC J· ~ 

C>< f- ri.AX" " C:.lNO ~>rown . .... e ~ t;;; : 2 N/ A 00 2 

~ 8 r-i e,xp 5~!::10 ISC J· tan l o :>ro .. n. mea•um gra•neo. wet 10 r- · :% ) N/ A 00 30 . . 

:. 
CPT comc1ereo at 15 teet 

20 f-

I-

:..'..J f-

r-

40 :-

'-

50 -

f-

so f-

1-

7C; 1-

AS 

BORING NO. 

ISL-8 

SHEET I OF 

DRILLlNG 

DATE DATE 
-1.0 ft. STARTED COMPLETED 

12/6/95 12/6/95 

REMARKS 

-

-

.. .;ner samo1e ccilec teo tr ;;~ 

<2' to 15· on 12/6/95 -

-

-

-

-

-

-

-

-

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFA CE DR ILL LOG 
SITE NAME AND LOCATION DRILLING ME iHuD lSi NORTi-iiNG . ~()148,-14 

Alhea JnaustnaJ Park OPT EAS ":':NG 55896l3.3 

Macon. GA GROUND EL:: ·1. 35.9 
RUST PROJECT NUMBER 3394l3XJ M.P Ei.. EV. 

LOGGED BY : Davicl Heier SAMPLiNG ME THOD :s; WATE:: LEV EL DATA 

DRILLING CONTRAC TOR : T"" . t:.u 2' SOil - Sooon i lME OF OR iLLl NG (DIS). 

ORILL RIG TYPE : SP- '6 ST.H:C 17GCJ: 

...J ,;:£ c:( 
If);;; > 2 >- lj- u _,> 

I:=-
a: -~ a: §d 

we:: 
UJ ...J ~ .~ w <(~ >W 

1-Q) - c:( > wl-
~ 0 5'1 - SOIL/ MATERiAL OESC?IPTION <3~ ... z 

Cl..Q) > uco C:::z a: u oc:( 

~= w u.r X a; ~ 
I>-

~ 
""'> - If) ~w >- <3c. ~0 <1~ ~ ~ -

c:( CD- X u 
(/1 If) 

rx I N/14 00 () SjL "':y SAND '51'11' or own. mearum' graone·:. ~oose . C' ~ 

IX 2 N/A 00 c f- rognt crown. me(lrum to trne ouartz ;ar-o. 'l~Y . 

:ooserv oac~eo 

tQ rx 
~ 

.) N/A uo s f- C~~YE '! S[' I IML I' ·eo. a a mo. soft. s~mewhat o;a s; rc 

x: f- SAt:IIJX 5[0 T !~I t· ;r an~e or own, !one ;a~c. moos: :: 

~ .1 Nl/1. ()0 2 .. et at ,s· . :ontarl'ong c1av . sott 

=-= 20 CPT comoreteo at 20 :ee: 

f-

30 1--

r--

~0 r--

-

50 -

'-

~.-. -~ :_: 

-

70 r--

A9 

BORING NO. 

ISL - 9 

SHEET i OF 

DRILL lNG 

:JATE • DA TE 
!6.0 ft. STARTED icoMPLE'!'EO 

12/6/95 i 2/6/95 

REMARKS 

-

-

-
water samPle collected f r:;t:! 
:7' 10 .?0' (j('\ i2/5/ 95 -

-

-

-

-

-

-

-

-

-

-



: 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBS URF ACE DRILL LOG 
::: ~E NAME AND LOCA TION DRILL iNG ME THOO (S) NORTHiNG '()()203.42 

_.lhe<l In<lustrrar Par:.. OPT EAST i NG . 658985.44 

'-iaccn. GA GROUNO Ec..~ · , 36.5 
~UST PROJECT ~MBER 3394130 M.P. ELEV 

- ::"GGEO BY : OaVIO Heier SAMPLiNG METHOD IS ) WA ~ :;::: ~E VE L ·::.H A 

: RILLING CONTRACTOR : TEG 2' SPit -Sooon TI ME OF .:;::.::..:.iNG lDIS) ·. 

:r:llLL RIG TYPE . SP-15 STATIC t • :c:· . 

..J ~ 

< 
2 :.n~ 

......... 
> >- 1:3- u _,> 

-~ 
ex: ,_ill ex: §~ 

wCX: 
Ul Z - IJJ ... ~ >IJJ - QJ ... <i 2 .~ > u.;>-= 0 ~- SOIL/ MATERIAL DESCRIPTION 5~ -' z ::...a; > Uco CX:z ex: u Ocx ,_ 
w 

s~ 
:I: >-= - IJJ ~ .5> ~ UJ ~ ..... ~ IJ1 - = :I: o :i5 ~ CD- 01./! ~ 

C( 

cr. IJ1 

LX I N/A 1()0 0 S~~Q Y "' ' L T · r:~ L I " Dro wn. cry . !:ne sana. most ly 
auartz. orga'11Cs 

>( n ~ y<::·( sr. - I M~j · ·1ght orow n. litt le sane. sof t 
2 N/A ()0 0 -

•(", "< - S~t:jQ "f "'i'- 7 : ~L I " 11 gnr orange . .:lensely oackea. mo1st. 
. ·..) 
~ 3 I;/ A IQC >I mea:um to 11ne gra1nea ouarrz . sof t 

~X - S~fSC Y 5[1 7 ' MU " or ar.ge Dr own. some c:av. meCIUm tO 
.l 'l/ A 1()0 2 ' :ne sane_. mea1um nar .Jne ss. wer 

~ 
20 CP i ~omc1etea at 2C ~ e e t 

-

3·J r-

r-

.:10 1-

r-

;:r. 
..;u -

-

31:! -

-

.., _., 
1-: · .. ,: 

:::_ -·c :c<; 

A1 0 

BORING NO. 

ISL - 10 

SHEET ! OF 

DRILLING 

DATE OA"::;: 
14-15 ft. STARTED COMPL:-:u 

12161'115 12/ 6;;5 

REMARKS 

-

-

-
water samo1e c ollecteo f r ;~ 

17" ;o 20· en 12/6/95 -

-

-

-

-

-

-

-

-

-

-

; cJvC ,95 ;,at - -



u 

-

\ ..... 

ENVIRONMENT ~ 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiTE NAME AND LOCATiON !:R ILLiNG METHOD {5) NORTHING. 'OtJ24B.51 

! thea !~austnat Park 
OPT EAST!NG 659000.05 

~ac0'1. GA GROUND EU:v 317.9 
RUST PROJECT NUMBER 3394L310 M.i'. ELEV . 

LOGGED ev : Cathy A<Ja'ns SAMPLING ME -;- :..;oo {5 ) WATER LE VEL DATA 

DRILLING CONTRACTOR : TEG 2' Soit-Sooon T!ME OF DRI LLI NG (DIS ) : 

DRILL l:l!G TYPE : SP-!5 S7ATIC (TOCl. 

-' ..._:a' "' tll"";;l > 0 > 

~! 
u _. > 

I-::: 
a: z zl! a: 8o 

wa: 
LU 

<i w >W 
I- ClJ 

,... a:: > LU,_ 
a... a; ~ > 0 fh~ SOIL/MATERIAL DESCRIPTION ...JCD ...JZ 

w- cr: uco u 0 "' 
O :::i: cr::Z w UJ g~ ~ 
-r > 

2-
~ 

""> := (/) ww 
~ ~ '±'a .... <:.....; 

<: en- J; fl\ 
(/) 11. 

rx I N/4 ()0 r; s·~ ~ .~ c:.DLC !;:\,A ·• -;range ' 0 =r --;> wn. Sume OrganiC 
~e0r 1S. we!. :nec , ~m ~r ~:r.e·= 

X 2 N/A 00 0 -

10 ~ "'--" 
3 N/A 100 0 f-

IX 4 N/A 1()0 ') 
f- r t ,1 fq SANQ 'SC l :rar.ge. 11e01Um gralf,eO, we! 

V// 

20 - ~ 
--= 

C?T comotereo 3t 23 ~ee: 
-

30 -

-
40 -

-

~ rl 
~v f-

...... 
. 

:::J -

f-

7G f-

A11 

SORING NO. 

ISL - il 

S~o<E:;T 1 OF=" ' 

DRILLING 

Q.lTE I DATE 
.?!) ft. STARTED !COMPLE TE: 

i2t6t95 I 12/8/ 95 

F~EMARKS 

-

-

-
J 1d nor ta~e wate r samPle ?n 
'2/6/95 De!:ause of ra1n. 
Jn 12/8/95 :lusned t o zo·. _ 
8are1v we !. Went b ack dcwr. .-' 
;o 23'. I 
water samo1e collected !rom- _ 
20· to 2J :;n !2 /8/95 

-

-

-

-

-

-

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiTE NAME AND LOCATION ORJLUNG METHOD ;s; NORTHING . 1009379.85 

Albea lnaustnal Park OPT EASTING: 659974.J3 

Macon. GA GROUND ELE:V. · 328.2 
RUST PROJECT NJMSER 3394l30 M.P. ELEV. · 

i..OGGEO BY : R.cn O'Keefe SAMPl. !NG ME THOD :s; WATER LEVEL OAT A 

DRILLING CONTRACTOR : F!¥;10 TI.Oe PuSh TIME OF DRI LLI NG (DIS) : 

DRILL G!G TYPE : OPT STATIC (T OC) : 

--" ...._<t <I U'l-v; > d >- L.U- u _.> 
J:-::: 

a: z -i! a: 
~~ 8o 

wa: 
!::'! <I. ~ .~ L.U >l.U 

1-Q) > w -
a.. Q) ~ > Uco 8 ~- SOILIMA TERIAL DESCRIPTION eS~ _,z 

a: a::: u.J - L.U 

== 5~ ~ 
.,q<l 

.,...,.. 
~~ ~-

~ 
w> .:= (/') 

~ -~ ffi- ~ ::r:O _; ~~ < 
(j) :n 

IS<' \ N/ A ()0 0 5AtlC" c:r, T I~LI' soft. :>rown. mo•st. .':IOStly 
s•l t. some sana 

rx- 2 N/A ()0 0 f- "A t:IQ w•!C rL~Y rSP -C:Cj· oense. gr 3V w•tn o•nk / 
::Jrown. sugntty mo•st. ::>oorty graceo. :nostly 
:oarse 10 !•ne sane. :ew c1a'1 ana s•H .. . . 

:0 ~ f- SANQ iS P I 3 N/A ()0 0 loose. crow" : c ~an. si•gntl'1 mo•st. 
i:loony graoeo. most:y sane. trace >•II . . 

I"X' .l N/A 00 0 f- S~t:IQ ;s~ 1· same as aoove. ooorty gr acec. some oercnea 
water . . 

20 :::8: '-5 N/A I()() 0 q AY ~ ~ · :· aense. grav. ar'1. tean. most ly ctay . 

~ 
oercneo water aoo•e c•av 

'5<: -6 N/A 00 0 S~t:ID rser· 1oose. wn•te to gray. mo•st, ooofly 
•;raaea. most:y coarse saM. trace ::ay 

30 :::8: ! N/A 00 c - ~~NQ 'SP ' · lOOSe. ~rown '0 tan. reO. :1\CIS t. DOOTIY 
·;raoeo. :11ost1v sana. t'ace s•lt 

15< 8 N/A 9) 0 - SAt:IQ IC:pl· loose. wn•te/ o•nk. mo•st. DOOTIY 
graaea. mos::v coarse sane. trace : :ay 

40 :::8: 9 N/A 80 c f- SAND !SPl 1oose. wn•te. saturatea. ;,cony graaeo 
:nost•'1 cc arse sana 

r- ::.: 
CPT :~ mptetea at 46 ~eet 

50 f-

r-

....... -. 
o;_: -

r-

-:":'"' -._, 

·-:: _ . ., •,.r . ~ - -..... : 

A 12 

BORING NO. 

ISL -12 

SHEET I OF 

DRILLING 

DATE OAT!: 
STARTED COMPLE7::J 

4/9/~ 419/ t:;£ 

tiEMARKS 

-

-

-

-

-

-

-

-

water ':.:!C.Die COtlecte-::! ; . : .- -
AS' to 46' on 4 / 9 / 96 

-:-

-

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LO G 
3: -:-s NAME AND LOCA T!ON OR ILL lNG ME THOO !Sl NORTHlNG . 

.lihea Inaustr~ ParK OPT EASTlNG 

~acCil. GA SROUNO E:..:: ' . : 
RUST PROJECT NLJ-18ER 3394 t30 "'1.?. Ei.EV . . 

009335.98 

;_)606<1629 

3302 

·~:JGGEiJ 9Y : Oa'llO Hetef '5AMPL!NG ~ETHOO !5) WA 1:0:~ LEVEL OAT A 

JRILL!NG CONTRACTOR . TEG 2' S~t-Sooon i!ME OF C?.i:..~ I NG (DIS) : 

GRILL RIG T'tP':: . S?-15 STAT IC !TOC~ : 

<i 
...J ..... ... 

> 
~ 

({)"';;; >- ~- u _,> 
..,..._ a:: '"":II a:: 8o 

wa: 
UJ z_ UJ «§ >W -- ._ <i a .~ > w-- (JJ 
~ 0 1},~ SOILIMA TERIAL DESCRIPTION ..... cc .... z 

::l:-.~ ;;: Wco u o-< 0 :;[ a:-z ;:=:;:-- w i:U 3: ~ «> :;:>-
~i..:.J - ~ "3~ ~0 

=(f) 
-,. 

~ ...J «~ 
« o:o- 3:'-..: 
'.f) (f) 

X N/A 60 0 C~o!'lrE ·~ 5!' I It:!! I' orown. meorum to rrne 
ouar tz sa no. or y 

X 2 N/A 60 7 - C~AYfY 5!~ T !t:M :an. aounoant ouar:z ;anc. 
meorum to r:ne gra:nea. ;uoangular. o:Jry 

;Q 2 -, So!'I~QY 5IL T lt:!LI' : an. me arum to t:ne gra:nea. suoangular. 

"---' 
} '<!A KlO !! auartz sana wrtn cray. ory 

':311 7 y <;,ltjQ i5t:!l' yellow c rown, meo:um auarrz ; ana. 
ary 

X J N/A 95 6 ~ll TY "'AND ISMI: crown. tan. meorum ro r:ne ouartz 
rnrca sana 

20 2: ~I IY SA~IJ iS!:!!' gr ay, rneorum gra:neo 
5 N/A 100 a 

ii!.TY SAND ISMI' <.....--' wnrte. meo1um ;:rarneo . .. eu ;;raoea. 
auart z ana mrca. or y 

X - SIL I v S~t::IC IS!:! I' wnrte. ::~eo1um 10 : :ne ouar tL. 
6 N/ A 00 70 1e1osoar. m:c:a. mo:st. ~orne c1ay 

y 30· - So!'lt:l!J rc:~i · gray. wn:re. rneo.um s•ze -.: uan: -3nO 
; 'l/ 4 t:JO 24 !erasoar. same s11t "---' 

[X a N/A KlO 20 1-

'i 
dQ r-

~ 
CPT comp1e1ea at 42 teet 

-

50 -

-

5C -

-

70 -

A13 

80RING '-.0. 

[3L - 13 

SHEET l OF . 
ORJli..ING 

DATE ' DATE 
37 ft. S T ARTEO !COMPL E TEl 

12/5/95 I 12/5/~ 

REMARKS 

-

-

-

-

-

-

-

-
waier samo1e collected tr:m 
39' to .a2· en :2/S/95 

-

-

-

-

-

-



: 
I 

1.. ) -

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S!"E NAME AND LOCATION JRILL!NG METHOD IS) NORH-::~1G . 'OOSJ\329 

Ai~eo InOJstnal Par~ 
OPT ~AS ilNG : 66123729 

Maca-1. GA GROUND !:LE'I .334.3 
RUST PROJECT I\IUMBER 3394l30 M.P. !:LEV. 

LOGGED BY : M. Tay10r SAMPLING METHOD IS) j'j AT E=l ~ :: V EL DATA 

ORILL!NG CONTRACTOR : 'Fo.go T~?uSh T!ME I)F JR :~:..;NG IDis) : 

ORiLL RIG TYPE . OPT SiA T~C ~ T·~C;. 

;i 
\ll~ 

...._<f 
ii: c:i ~ tJ- u _,> 

:r:-:=- z zl a: 8c:S 
LUCZ:: 

LU ..... ~ c{~ >lU ..... a~ w >-,_ Q) 
~ 

c{ 8-1- SOIL/MATERIAL DESCRIPTION . CD ..... z C..Q) > cs~ a: U<O u a <I a:-z \,!:/.:::::. IJ.J g~ ~ 
J: >-

~ ""> ="' UJUJ ....... ~ 'j:'o ~~ 
~ ~ ~ ...; co- 3: u 
(/1 (/1 

'5< I N/A 20 0 

~ 
~ 2 N/A 40 0 r- s:.'c 'SCI· l trm. reCJCIISI' !ltCwn/ or ar>gtsn Orowr. ~ ::~ottlea . mo• st. most ry •·ne sana. lrtt le Clay 

:o 8 f- "iL ~ "''[Q q e, r 
.x 

3 N/A CJO 0 ' )o!H j' mcae~ately sot: . reoarsn 
orown/ o•own ;nottleO. :nosFy s•lt. some Clay. 
rttle frne sana. ar y 

's:<' 4 N/A co 0 !- s:: T~S!!!SQ ISM ' : lOOSe. ~ea arsn crown/ orown 
'~~Otuea. mostly !tne sana. some snt , tew Clay, 
:Jr y 

20 8 5 N/A 90 0 1- SA!:JC (Sel· mocerately str~f. tan/ orn~/ yellow•sn 
::rown moweo. mo•~t. ;nosily mearum sana. 1•tt1e 
s•lt . tew c1ay . . . . 

15<: 6 N/A 90 .I r- SA!:J!J ISH 1oose. yeuowr sn orown/ P•nk/ tan · ' 
'IIOttlea. mo•s t . mostly ~ea•vm sana. :•tile c:av . . . . . 
'ew Sri!. :ew Coar se sana 

30 :8: 7 N/A :!() ! - s .. u-;; iSPJ; same as aoove .. 

'5<' I-e N/A 90 .I SA~(lY Cie.Y fi"'L!' moaerate1y st•tf. tan/ oonk 

~ 
..,ottlea. r::c•s: . mostly : :ay. some meaoum sana 

..10 ::8:: '- SAN[: g N/A 90 1SP!: !ocse. tan. we :. mostl y mea•um sa ne. ·' 
. r:tle f•ne sana. 1ew Clay 

~ 
CPT : omo1ete1 a: 45 tee t 

50 r-

1-

~ ~ .... ~ 1-

f-

70 I-

A14 

BORING NO. 

ISL -i4 

SHEET . OF I 

ORILL!NG 

DATE l( OA"E 
ST ARTEO COMP~: ·:o 
31'25100 i 3/~, ~ 

' REMARKS 

-

-

-

-

-

-

-

-

water samo1e collec teo ~ ':-: -
J4' !a 45· en 3/ 26/96 

-

-

-

-

-



·. -,/ 

·- ) -

-

ENVIRONMENT ~ 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiTE NAME .lNO LOCAi!ON ORJLL:NG ~ETHOO (51 NQR7HjNG . ()Qg)36.50 

Allrea InaustrraJ Park OPT EASiiNG . 661799.34 

~aeon. GA GROUND E~::'l.: J20.0 
~UST PRCJECT NUM6ER 3394\.JK) M.P. ::..~·v· . 

LOGGED 8Y : Rlcn O'Keefe SAMPL!~G METHOD :SJ I'/ A-:-:~. LEVEl 0 AT A 

DRILLING CONTRACTOR : Fugo T IJ:le Push TiME vF c;::: :LUNG ;:;>IS) : 

DRILL RIG -:-ypE : OPT ST.l7!C (- :X). 

-' 
_. 

~ 
c:i c.nv; ...._ < 

> >- ~- u wj~ ·- a: z ,_i! a: 8o UJ 3 .~ w <t~ :>i..J.J 
t=a:i ,_ -' > w~ 

~ 
<t fh- SOIL/ MA TE~IAL DESCRIPTION _,(!] _.z 

C.. OJ > UCD 0 o::E o::z: 0: u Oct 
~~ UJ :..:.; g~ ~ ct> ~~ ~~ tr! - ~0 :it5 ::E ~ en- ~ -< c.n Vl 

'5< : N/A 80 0 SA~HJ~ ~IL T ·~11 ' sot: . ::r own. mo:s:. mostly 
s:lt. some sana 

~ -- N/A 100 0 c~~YE:l: sa~c 1St: I· -:e~se . mottreo 9rav ana Oink . 

7/ morst. mosrry sana. ;:me c1ay ana s>rt 

iQ 8 - - ~ 
} N/A 100 0 Sat::~C ISEI· t.rm. mottle-: ; ray. o•nM ~no tan . 

morst. ooorry grace-:. "ostrv sane. trace Silt 
ano cray 

5< .: N/A ()Q 0 - Sat::IC ISEI· same as a::..,v e. ooorry ,;raaeo 
.. . 

20 
. 

~ 5 N/A ()0 0 I- Sllt::IIJ t-.1'11' C~ IIY lse-c: - ·· hrm. moweo Oink . orown 
ana tan. morst . oocr·y gr aoeo. most!~ sana. 1e.,. . 
cta y ana Sill .. 

1:5<: 5 N/A 100 0 I- Sllt::IIJ tjlt tl CL A:i lSP-c:r-·· same as aoo•e. mostly tan . 
.. . 

30 ~ i N/ A ao 0 I- S<~NQ !SP!: roo se. " " i t:? . .. et . ooorr'' graoec. 
most ly sana. trace : :a y ana srrt 

r-

40 =-: 
CPT como teteo at 40 ';e: 

-

50 -

r-

60 -

-

7J -

A15 

aORJNG NO. 

ISL -l5 

SHEET 1 OF ' 
DRILLING 

LIA TE DATE 
STARTED COMPLETED 

419/96 4/9/96 

11EMARKS 

-

-

-

-

-

sat~;ra:ec at 30-31' -

-

water sample collec ted trom 
39' to .::o· -~n 4/9/96 -

-

-

-

-

-

-



-

\ ..... J 

\. -

ENVIRONMENT ~ 
INFRASTRUCTURE 

SUBSURF ACE DRILL LOG 
SITE NAME AND LOCATION ·JRJLLJNG ME i r-.QO (5) N0Ri;.;1NG C09320.48 

Mea inaustnal ParK 
JPT :0A577NG . 662069.09 

Macon. GA GRCL.NO :O~cv 325.0 
~UST PROJECT NUMBER 3394U10 M.?. :~c: ··l . 

LOGGED BY : RiCh O'Keefe SAMPL!NG ME 7 1-l00 (5) WA !'ER :_EVEL QAT A 

DRILLING CONTRACTOR : l=tqo r-oe PuSh TlME OF ORILUNG ~DI S ) : 

DRI LL RIG TYPE : OPT STA i!C tTOC l: 

...J ...J 
~ 

~ Ul<i; 
....... ~ 

> >- l.IJ - (,.; ...J> a: zi! a: wa: 
I =:- UJ 

~ ~ ~ 8~ > W 
~(l) 

..... ;;t B ~ UJ ..... 
3: 8 a,- SOIL/ MATERIAL JESCRIPTfON ...J!D -' z Cl..(l) > u <e O::E a:z-w- w a: 

g ~ ~ 
Oct =>-o- I.J.J ~ > - :j, UJUJ 

~ ':!;!o ..... UJ 
z 3: (D - .>t -' 40:: .. 3: u 
~· "' 

r><: I N/A N/ A 0 s~t:j i:JY s;L ~ !" L I' solt. crown. most ly su: . some 
sana. :noost 

t5;;:: 2 N/A N/A c r- 511 I:l: S!!:lt:l 0 5MI' ;c t : . crown to (an. moo st. 
most ly saM. some sor t. !ew cray 

10 f8 c- C:l ti:X:EY <':At:J[] I SCI' 3 N/A N/A 0 cense . ~ar~ crown ; o •an. :noost. 
~-:nostly ;ana. some c1ay anc s•lt 

~ ~ 4 N/A N/A 0 - r~tivEv SAN::J I SCI' :neaoum cense . aark c rown to t an. 
moost . :!IOS tiY sana. some c :ay. trace soot 

20 :8: 5 N/A N/A 0 - S6!:l0 !SF '· ro ose . orange/ ponK i tan . mo•st. ~ 
DOOfly ;raaeo. mostry sa no. trace gr ihel ana 
S>lt . . 

'5<' 6 NIA N/A 0 r- CL.!ol ICL l ' aense. gr ay to crown to tan. moo st. 

~ 
:ean. mostly c1ay. trace sana 

30 :8: 7 N/A N/A 0 1- CL"'Y rrLJ · ~eose . oro .. n to ~ ~-'' · mo>st. • e-:~n . 
'llOs!l ~ ~ray. ;race s11t anc sana ~ '5< 8 NIA 0 N/A r-

40 -= CPT comore!e~ ar 40 teet 

r-

50 r-

-

60 -

-

70 -

A16 

BORiNG NO. 

ISL -16 

SHEET 1 01= ' 

JRILL!NG 

C:ATE 0A7E 
STARTED COMPL=:-E!J 

4/9/96 4/Si96 

RE:"lARKS 

-

-

-

-

-

-

-..et. '10 rec:::very -

wa ter samole :ortectea !.' ::m 
39' tc 40' .Jr. .! / 9 / 96 -

-

-

-

-

-

-



l ...._, 

~ i -

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S:~E NAME ANQ l ·::!CH\QN QR!'-UNG MET"CIJ \ 'S I ~ORiH\NG '008989.00 

Allieo !ncus:r:at ?arK 
OPT i:.lS1' iNG 65960.91 

~accn. GA G~OUNO ::: :..~ ·; .36.5 
~UST PROJEC ~UMBER 3394UC 

~ -= :LS V 

LCGGEO BY . ilicnO'Keete SAMPLiNG ME7'H00 (5! WA':';::~ LE VEL OAiA 

SRILLING CONTRACTOR : Fugo TIDe "usn TIME OF DR:!..LING (DIS) : 

DRILL i<!G TYPE i)PT SiAT IC i"".::CJ . 

-' -' 
<I Vl;;; ..._<I 
> d ,_ 

"-'- u ..J > 
c::: z ~1! a: UJa: -r- !:! ~ «t~ 8o >W 

~a; -' -~ 
w .... 

~ 
<I 

0 ~- SOIL/MATERIAL OESC?[PTIOt\ ej~ ..... z 
a... a.: > U<O u a:z 
~= '-'-' 

c: 
~~ 1:1! 

<I<! ~~ 
~ !:::' ~~ !:::'w 
:l: 3. a- ~ - :i l5 <I 
V1 :n 

rx I N/A 70 0 Sj1 TY SANO I c;r-J· SOft . orown. moos: . ':lOstty se:->C. 
some s•lt 

~ N/A eo 0 1- <:;jLTY SANG ISM I· same as aoove -

iO ~ 90 1- "'P-SC 1· J N/A 0 "~!::10 ... ,ttl C• .;r 1oose . cran~e :' ::lon• :o 
· .. n,te. rno•sL t~~oslt~ sana. ~ew t:•a·; -or -~ s~~ 

~ .1 .'1/A 1()0 lj 1- ~S.t:lO WilD S!• .,. 15?-St:!l· loose . !an :~ ·.-n.:e . 
mo1st. mostlY sana. tew sut 

20 ~ N/4 00 ~ S!it:lC w•IO C:l SoY (SP-SC: J· s ., lOOSe. !JIOo<n :') :ar.. ve:y 

t7) moost . mostlY sana. :ew c1ay ana s•: 

1"5:< eo c ~ · '/: 
6 N/A SAI:4C !Sf!· loose. g:ay to wnote. ' a luratea. 

mostly sana. :rac e clay 

30 1-

=-= 
~ C.?T ccmple tec at 34 teet 

..:10 1-

1-

50 ~ 

1-

..... ,... 
'::J ~ 

r-

-;r. 
IV -

A17 

BORiNG NC. 

ISL -17 

SHEET OF 

DRILLING 

DATE o:.-~ 

STARTED iCOMP~;:-;::c 
4/11/96 I J/".'';6 

REMARKS 

-

-

-

-

.. -

-

.. ater samooe colle:::e·J ":1:1 

33' to 3•2' on 4 t::t36 -

-

-

-

-

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFA CE DRI LL LOG 
SiTE NAio!E AND LOCATiCN QRh.:.. :~~G ME THQO !S I NORTHING . "()114J7.25 

AHreo lnoustnal Park 
C!PT EASTING . 560533.99 

Macon. GA GROUND ~. :: '. 3752 
RUST PROJECi NUMBEr< 339-l t310 

~ . P . ELEV 

·.OGGEO SY : ~. Taytor SAM?'..!NG ~E.THOO ;S\ WA ·:;R LEVEL OAT A 

:RILLING CONTRACTOR : -;ugo :'LOe Pusn T !ME 8F :.=<iLL!NG ; DIS) : 

:JR!LL R!G TYPE : OPT STATIC : -:- :CI: 

-' -' 
< 0 tnv; ...._ < 

~ c w - u ...; > 
- ~ z -1! ~g 8o 

wa:: 
,.J... - ~ -' 8 .~ :; >W 
;- ClJ <( > w>-

~ 0 ~~ SOIL!MA TERIAL DESCRIPTION -'CD ...;Z 
C..Cl.l > u<O 0 :::£ a:z a:: (..) 0 < ~- L.:J 

s~ 
-> 

:J ~ w e < > ;:::.<f) L.U w 
r:::: - ~0 ::t \2! :::£ ~ m- ~ -
<( 3: ,_; 
'./l (fl 

"5<: ! N/A !f) a S I~;·~: , ~y 1•:--:· :o! t. orcwn. moost 10 wet. 

~ ~ostly cray. some ; ,ot 

~ 2 N/A (JO ~ ·- - i .. ~ 'fCV STL ~ jM~I : ense. reaoosn orown. some !an 
ano gray mon:ong. ary. mostly sort. lo ttie c•ay . 
•ew t,ne sana 

10 ~ ) N/A (;0 0 ~ CL o:~ -e·r S!~ ~ IMI r same as aoove 

rx_. 1-4 N/A ~ 0 s~~~Vr'l A 'f !!:ll s:ot l. gray. tan and reaoosn 

~ 
::Hewn moweo. cry. mostly clay . some sut 

20 ~ r- SILT~ S41:lC 'S NIA 50 0 1St:!!" :oose. orangosn orown. ary. 
mostry hne sana. some s1lt. fe w c ray 

rx- 'S N/A 50 0 r- SA~C ic:eJ· too a·· are sana. loose. orang,sro orown. 
Jry . mos tly !•ne sand 
:attorn r ~re CLAY !CLI. st,ff. :>urore/ or :>wn/ 

30 
;r a y! ran mot:reo. :;.ry. :nostly era~ 

f8 - ~!A 50 0 ~~N[l :c: p;· 'OOSe. •t e!IOWI Sn gra y. Ory. mostly 
~.t"!e sana. :ew ttr.e ~r ave• 

~ a N!A co 0 r-- Sl' p SAI::IC ISM!• loose. hgnt trown. cry , mostly 
':ne sana. little sut. small zone o: recaosh 
:uown s•l ty c1ay 

40 [::8: r-
3 NIA :;o 0 ;jANI:J ·:;•·f!: roose . c rangosn orown. cr·1 . mos:;y ..... ~ <?·~ 

:me sana. some meo•um tc coar se sano. lrt lle . ·Q 
;;ravel t>- · .o~~ 

I><.: -!() N/A 00 0 Si~ '7" SANQ :sM1· :case. tan/ gray cr y to mo<st. 
:nos: ry t:ne ~ o ::~eo•urn sana. some sort . 11tt1e 
:ray 

50 ~ :-11 NIA 00 0 S:!l.t::!CY r L AY :cfi t· !11m. gray/ tan. moos! . mostly 

~ 
c:ay. lit:le f1ne sano 

t'5< -:2 NIA ()Q 0 S ~NQv rLAY I[;Ll· !1r:n. oe1ge. moost. mostly clay. 
. : ~:re : ,ne sane 

60 1-

-

70 ~ 

A18 

BORING NC. 

ISL -18 

SHEET 1 -,-
.• !" L 

OR !LL!~G 

DATE ' ;)ATE 
STARTED iCOMPLEiESJ 

3/31196 I 3/31196 

REMARKS 

-

-

-

-

-

-

-

-

-

-

-
r;o reiusal for sool samore~ . 
Push wrth smaller diame ter 
wa ter sampling toot. No -
aCJoi:ronar soot samores 
collect ea. 

-

-



~ 
~ 

\ ) -

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S! <E NAME AND LOCATION DRILLiNG METHOD (S i NORTHING . '011447 . .25 

Aile<:! Industnal Park 
OPT EASTING : 660533.99 

~ac()'), GA GROUND EL!:V 376.2 
;:;usr PROJECT NUMBER 3394 L3() MP ELEV . 

LOGGED 8Y : M. Taybr SAMPL!NG "1ETHOO (5) WA TER LEVE L DATA 

DRILUNG CON TRACTOR : Fl${10 TI.Oe PuSh TIME OF QFl ii.. Ll NG (t>ts' . 

OR!!...L RIG TYPE : OPT STATIC ('!'QC) . 

<t -' 

~ 
Ul"U; 

...._< 
> >- t:j - Sd 

_, > 
~ -

cr .... ~ cr w cr ...__ w 
~ 3 .~ UJ 4~ Bd >W 

1- QJ 
,_ 

~ 
w -

~ f?l - SOIL/MATERIAL DESCRIPTION a~ _, z 
Q._ QJ > U co .::1: -cr u O..:r ~ ::::: UJ w 3! If!. :X:>- ;: ~ I:C 

<> =V'I .... ';g o <~ 
~ ~ CJ- ~ - ~ -· 
(/") :7i 

S~t:lC X C~ A X ~r' ,. hrrn. oe.ge. rno,~ c. 'llOSt ly c1ay. 
11ttte !•ne sana 

f-

80 -
=-: 

CPT comcJe tec ar a2 tee ! 

-

90 -

I-

roc f-

f-

1~0 -

f-

!2C 1-

f-

t :.""~ ._. -' f-

1-

!t. C f-

A19 

BORING NO. 

ISL -i8 

SHEET 2 OF -
-

DRILLiNG 

DATE i iJt.":: 
STARTED ICOMP~~ -:;~ 

3f3V96 t 31"!.: .. ~ 

REMARKS 

-

-
wa ter samole cclle: :ea •· : -
er to 82' ~n 31 3\!96 

-

-

-

-

-

-

-

-

-

-

-

-

>Civcrfl~: :~ - _ . 'GS6 



-

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
Si~E NAME ~~·lO L0C.Hl0N OR!LUNG ME THOC · 5; NCRTH!NG 

Allied Indus tr'e' Fark 
OPT EAS TING 

Mac~.GA GROUND E~::v . 

~UST r:RQ.;E:T NUMBER ::.3S<~l3() M.P. :L£V .. 

:CloJ41.14 

660803.89 

378.3 

LCGG€0 9Y . M. iay10r SAMPL!~;(; METHOG :Si I'IATER LEVEL OAiA 

DRILliNG CONTRACTOR . FoJ:;~o T\.Oe ?usn TlME OF ORILL!NG 

::JRILL R!G TYPE . 

rs< .! 

20 ~ 
1-----1 

6 

30 

OPT 

>­a: 
UJ 
> 
0 
u 
~ 
~ 

N/A 70 

N/A 90 

N/A ()Q 

~/A ()Q 

'I<!/ A co 

N/A 90 

NIA 60 

1---t't'><'=i 9 N/ A 90 

40 N/A 90 

1----11'5<:'~"{ ;() N/ A 80 

50 TO 

'1-1/A 1()0 

:30 :8: 13 

NIA 

!tJ f- 15 N/A 90 

STA TJC 

SOIL/MA Tt:?.lAL OESC~IPTION 

'=it;·. -· ~ • 'Ci-'1' sort . ·;-:a•sn oro~on. -no1St . 
mos:: ·, ~:ay. some s:~ : 

0 1- "''L T 1Mt I· Stt ll , r-eOOtS I' :'Own. Sllgr:: ·;ray 
mottt.ng. ory . mostly ; .. : . few c•ay 

0 1- 5i' T ' ML 1· same 3s aoove 

0 1- 5'L ; v r · ~ ~ : ~· J· :lense. :>•"~ ano <;:a, :noweo 
ano yeuowrsn tan. or ·1. mostly c•ay . some Srlt 

0 ~ SiLTY :-; .n !CL 1· same i!S aoove 

0 1- t:; .l.NQ '"'=': 'OCse. ·:-ral't;; :!": :•c,.n . :··, . - cst;y 
:,ne sana 

o 1- SANQ !'j i'f •· toose. orang:sn orown. o: y. :nost:y 
line sana tc trne gr:•e!. lew c1av 

0 1- SANQ rs ~': loose. oran;1s, orown . .:r·1. :;~os:1y 
· ~ 1r.e :.ar.a 

0 r S~NQ ·c:pr· loose. yeno ... ,s~. :>ro,.n. c~ f. ;,osuy 
hne $ana. tew tine -;!; tg-1 

o 1- su TY S.l.NQ !SMJ· loose. ·•;:nt gray. ~c·s:. mos:ly 
tine sane. some stlt. :n•caceous 

:: 1- r• ~v .,.., '· very Stt!f. ;:i!y !!nc: o•n• -.:: :reo. 
·::ry .. ~OS i l':f :'lara :::~ ·.: 

0 '- 5\L ;v o;A.'IO :st.tj· loose. :e,ge. <ll'f. -.:-s tly ttne 
~ar.c. some S•' t 

•J 1- <;AND rc:·,.n· :nooera te!y ~~~se. rar.. !"'.: •;: . '110StiV 
!,,e sane co :•ne gr~~~~ . little ~ ~· : 

c 1- S jL 7 'f "ANQ '"'Mj· dense. :e•ge. mo•s:. ::-rostly t rne 
:o ::.arse sana. !itt:e ;'"a·~el. i i ! : ~ e ; .. 'ew 

A20 

(TQCJ ; 

Ibis) . 

30R!NG ~0. 

=sL - ·~ 

sr-E::: 1 0~ 2 

ORILL!NG 

GATE I_ DATE 
ST AFHEO jCOMPLETEO 

3/30/96 I 3130196 

REMARKS 

-

-

-

-

-

-

-

-

-

-

-

-

-

-



) -

-

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiTe NAME AND LOCATiON ORILUNG MEiHOO ·.S~ NORTHiM: . 1()11..l4\.14 

~lhed :ndustnal ?arK 
OPT :ASTI NG 660803.89 

."1acon. GA :;r::auNC :__:_., 373.3 
-'lUST PROJECT NUMBER J394i.3() 

"1 .P. ELE ' · 

LOGGED BY : M. TaytJr SAMPLING METHOD iSi " A"':;:~ LEVEL OATA 

DRILLING CONTRACTOR : F.qo Tl.Oe Pusn I ;ME OF :;;;LUNG (DIS) : 

DRILL i=liG i'YPE . OPT STHIC - :c: : 

-' -' 
< 

c:i C/l'Vi -.< > ,... 
~- u _.> 

::::: =:- c::: z z ~ a:: §o wa: 
:::: ....J UJ <~ >I.U 

;-:l,J < B.(! > w>-
~ 0 fh- SOIL/MATERIAL OESCriiPTICN c!~ -'z !l.Q.J > Um cr: :; c: u 0< I-,;- w UJ g~ ~ 4> J:>- w-c:- c::. ':f'C ::; V' ,_ LJ.J 

:::£ ~ co - ~ -' <::~ 
< ~;,; 
(/1 (;~ 

~ • UO< l) t: . Ut:l~':· "01~, . · ' 0~ ·~ .. ; .. 
to coarse $ana. ilttre grave1. 1ot:1e s•lt. re w 
crav 

-

30 - :-= ::PT comcreteo at 91 teet 

r-

90 r-

r-

1CG r-

r-

ilQ r-

-

i20 -

-

. .............. -J~v 

-

1~ iJ -

A2 1 

BORING NO. 

ISL - 19 

S~-<EE7 ? OF --
.)RILLlNG 

DA TE i oc: 
START ED ICOMP~: -EJ 

J/30/96 i J/3CI;6 

REMARKS 

-

-
water samote ~o, recteo t•::-
so· to 81' on :: .::::C/96 

-

-

-
. 

-

-

-

-

-

-

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S:ic "'AME AND LOCAI:::JN OR!Ll!NG ME Tr,•~C iS) NORTi-il'''"G . 0()89828 

.J.J:,ec :nc:usmaJ Park 
OPT E.lSiiNG 659942.4~ 

~acCt'l. GA GROUND =-::v. 350.4 

"'-UST ?ROJECT NUMEER 3394 t3() M.P. E:..Ev . 

~ OGGEO 8Y : Lester Wiians SAMPLING MET~Q!) (Sl ~A "'::R LEVEL DA TA 

;JRILL:NG CONTRACTOR F>:qo TI.Ce Push T !ME OF C~ILLING lbtsl . 

:RILL ::.;3 TYPE . OPT STATIC .:'OCl: 

-' -' 
...: til-

...... 
> 0 .... ~ ,.. w- c..: _,> 
c:: z :X: 

~~ §e 
we:: 

::::-::: t..J 
-' 3'2 ~ >W 

- a; ..... 
<l > w~ 

~ :lJ ~ > U<D 0 !h~ SOIL/MA TEHIAL :ESC~iPTION --"* ..... ~ 
ex: u 0...: g~ Ez ~=- :.J.J "-l g~ ~ <t> =jl ~ .... -w - \!Jo <l~ a z CD- ~ .... - J:. , 

:./1 01 

tsz 1 N/A ()0 0 Ct a" ; "'L I· very soft. ~!;!00 •51'1 ::.rr. .. n. some 

~ organ1c r•ch so•l. mo•st 

2 2 NIA () u - CLA Y :cu· same as aoo ve . ven s;,lt. mo•s t ~ 10 t:8= 1-J N/A () 0 -l :),·~cv cANO :c:c:· ~ .:-a. H! 'JCi,~:"' ~~cwn. mo1st 

0; 
15< .j N/A '5 !- ·-: ~v~:v SAND ' "'Cl· :arne =s a:c•e w•tn ~oncre~e' :0 - ~ ~r:c gr ave• ~~ · ::~ase <J ' ;:·.~r.-

:PT 'E'VSdl a: 16 tee: 
~n 

C:.v -

-

: :J '-

- - -

,,.., 
- v -

f-

50 f-

f-

;;r, 
~'-' 

f-

r-

-:- ,-.. 
;:...; f-

A22 

BORING NO. 
~c:L- ')0 . ....., '-

SHEET 1 OF 1 

DRILLING 

DATE i( DATE 
S T ARTEO COMPLE TEO 

4t18t96 1 4/18/96 

REMARKS 

-

-

~·o r<?!usal at 15'. o:!set 
::>cr:rc -
Ottse-, ;)Cr ,ng oenetratea ::> 
2C '. ou; could not retneve 
>amcu~. -
T ~irc "J'iset Dor.ng had t•o 
reiusa• at 15 '. ana oroke 
"JC. 

-

-

-

-

-

-

-

-

-

-



I 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBS URFA CE DRILL LOG 
s:-:-: NAME .1NO LOCATION iJRILL!NG ~c7!-f00 ISJ NORTe-::·,:; . '00835.99 

au,eo I nous tnal Par~ 
OPT EAST ;•.:; : 560053.06 

~con. Gt- GROUN·: ELEv .. 350.1 
RUST ?ROJECT NUM8ER 33941.30 M.P. E· .. E I 

LCGGEO BY · :..ester Wiians SAMPL!~G METHOD lSl "-"IE;::l ~EVEL QA r A 

:JR;LL!NG CONTRACTOR : Fugo Tl.oePusn TIME:= :R iL~ iNG {CIS) : 

O?.:LL RIG l'f 0 E : IJPT STAT iC :7CC! : 

....J ..... < "" tn-;i; > 2 >- !.J.J~ u _.> -- a: 'Z~ a: 
~~ 8~ 

wa:: 
w w :>:..1..1 

-' a .~ ..... ~ !-'lJ ~ "" > 
8 :71- SOIL/MA Tc~~AL DESCRIPTION ~OJ .... z 

C.... :lJ > U(O a:z-a: 0< -~ =- w :..:.J g~ ~ ""> o- <1! ~~ - ~ - ~0 :::; ~~ ~ ~ :::::~- ~ 

(/'! ~-: 

~ N/A ()0 ~ 
srt T':' ,...LA'( tr • 1· so!t . : ecoosn cro wn. moosl 

~ 
: 

t'5< . -,./A 100 0 ~ "' jL TYrLA'( °Cj 1· stol !. ·e., cosn oraroge ~ -

...... 
1:8 !- CL~vcy "A~Q ••..J - N/A 1()0 0 1St::· st ;• !. •-:!OOISI'I orange "'otn t<). : 10 - z•:% c1ay . grave· ~ear moca1e o: sooon 

~ ~ N/A ()0 0 r- Cl.~yc v 5A.!:jQ 15Cl' :oose. ~e ooo>h crown. 10- 15~ 4 

::1ay ana 15 - 25~ :;r:ve' onterm .. ea 

~:) 1:8 r- ~ 
5 N/A I()() 0 SAt::lQ !SP l· :oose. w1'11te ~: :1qnt 01nk. ··ery 

!one sana wotn a t race or Solt . . . 

t5< 6 N/A ()0 0 ~ 5"~0 ·"'"!' tan ana reacosl'l o•nk. r.ne sana. trace 
t:11Ci!. 'ftoos t. oottom ! ·"cnes c! scoon :s uqnt 
gray to ><Me CL..\ ~:: '!' S!L T IML i 

.. 

~ :J 8 7 N/ A 1()0 ~ r- S.lNQ !CP I: :..note . !'r.e : e:1~ sana. mcos t . . 

'5<" s N/A 100 0 - SAt:jQ Is~ ·· same as aoove. coarser graonea. lone to 
. . . . 

:nea1um gr a1nea sar.c 

.. . . 
.:.!Q :8: - SA.NQ 3 N/A 1()0 0 15?1: same as aoove. wn•te. tone c1ean sana. 

~OI:;t .. . . 
"X" !0 N/A 50 0 f- SAND :SP!· same as ace •e. wet . 10ose. saturatea 

:J r- :.:-
CPT como1erea at 51 ree : 

f-

~0 r-

f-

-:-.J r-

A23 

BOR ING NO. 

ISL -21 

SHEET 1 OF 

DRIL LING 

DATE II OA::; 
STARTED COMPL:: ~EC 

4/19/96 i J / 1&196 

REMARKS 

-

-

very r.aro cetween 15' -
ana 2C' 

-

-

-

-

-

-

water samo1e coffee tea fr ~~ -
so· to sr en 4/ 19/96 

-

-

-

-



' 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiTE NAME AND LOCA TJON DRILLING ME7"'-i00 \S~ NORT HING 0()76.51 

~ lhed industnal ParK OPT EAS 7'!NG . 600755.41 

~accn GA GROUND E:..EV 352.9 
=lUSi PROJECT NUMBER 3394l310 M.P ELEV 

LCGGEO BY : Lester Wiiams SAMPL!NG "'E 7;.;QG IS/ WHE!=lLEVEl DATA 

DRILLING CONTRACTOR: F.;qo TLDe ?usn TIME OF Q;:;ii..LING ltlls I : 

DRiLL RIG TYPE . CPT STAT IC f"" :JC I : 

-' 
--~ "" > d Ul";i; >- UJ~ u _,> 

I z :Zii wa: 
I= L;J 

a: 
~~ 8~ >UJ w 

!- (!) - ~ a:: > '.J.J .... 

~ &1 - SOIL!MA TC:RIAL.. CESCRIPT ION ....JOJ _.z 
c... ClJ > u<O 0 O ::E a:-z a: u Si..:t L;.J - w 

3~ 
- >-c-

~ 
I:' ~ '1!~ 

= (f) !::WJ - .ql.U 
~ ~ ...... 

< a::- ;r ;:::; 
C/) ::n 

'5< I ':-;/A ()0 c SILP~"·A~ {f t ;· soli . t:leec- ·~':lOISh or ~nge. 

~ MOl 51 

t'5<' 2 N/A ()0 ::; ~ SilLY G H :rL !· :.ott. •:o:Jc•sr- orange. 'llO•st ~ ~(\ 

:8: -'-' J N/A '00 " c::n IY <;;.1:-.n 1 c:;r.o· so!t •o ;oose. •eaa•sh ota,..<,Je. ~· 

11ne to :-nea,um gr a•ne'=. ;.c•s ~ 

'5< -1 N/A •OO 0 - s~~IJ Wl!l" :i!' r 1 SANIJ IS? ,c:;,.:. 'case. IC' OOISn 
orange. oe·Jaea mea•um ::e.a, ;ana a.,c ~.ne s11ty 
sane. rno1s t 

20 ~ 5 N/A 60 Q - S!• iY SANC "' '!~ r-R AV C• '"'" - ·~ :.0) ' :co:;e. ~ ' 'I 4'"\" 

-

~·'"'\ 
~ - -· 

r-

.:!0 -
-

50 -

-
:::ill: 

C?i c~mo1e~eo at 51 t ~e: 

6C -

-

: · .. } -

A24 

BOR :NG NO. 

iSL.. - 22 

SHEEi . OF ' 

GRILLING 

iJ.HE DA~E 

START EO COMPL!:. i ED 

4/19/ 96 4/19/96 

REMARKS 

-

-

-

-
Tio ret~sal for SOli 

sam:::>ler at 20 feet on 
<l /19/96. Pusn w•tn sma11 -
~iameter water samotinq 
ceo• ·~· orrse: "cnng. No 
aaot•onal sc1i ;amo1es 
::: :lec ~etJ. -

-

-

-

-

-
·H~l e~ s-:;m=~e ::rleC!eO:: ~-=~ 
:c· :::57' :::;-. .:!i9t96 

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRIL L LOG 
Si <t:: ~W-4 E AND LOCATION ·JRILL!NG METHOD \Sl NORil-liNG . '0'073421 

.liheCl !naustnaJ Park 
Qf'T EAS TiNG : '360812.68 

\.lacon. GA GROUND E ~ :; v 352.0 
RUST ;:~OJEC 1\iUMBER 33941.30 M.P E~Ev . 

LCGGED 8" : Lester Wi~s SAMPL!NG MET1-tOO IS: ioiAT:;;:l LEVEL QATA 

ORILL!NG CONTRACTOR : Fvgo To;De PuS~) TIME OF DRILLING IDIS) : 

DRILL ~ ! G TYPE: OPT STAi lC (T:JC) . 

<i 
....J 

c:i Vl-
.._<C 

> 
z~ >- LLJ- u ....J> 

c:: z a: 
~~ §o wa: 

I::: u.J UJ >1.1.1 
>-llJ < a .~ ::> w ~ 

z 8 &!- SOIL/MATERIAL CESC?IPTION ....JCJ ......~z 
!:..a; > um 0:::!: 5~ :::;::= Lo..: a: 

~~ e' 
0<( r'"' uJ <(> ...... (., ,_ w 

3: ~0 - <elf ~ ~ ffi- <>( ....; 
<( ): .. 
:11 i:f. 

'5< I N/A 00 c ,.. , .\1' .r• .. ): 1ff. re001sh C1d Y wltn wrH~e !0 

~ ;;ra~ mottles. or ·, 

2?:: ' N/A OG 0 - -, ,:.y jr·: >a me as 30ove. more solt y ~ :o 8 -' N/A 00 0 C:.oj\IQ '"~! cose. :ecc•sn-orar.ge. :one '~ J 

-nec~l.:m ;ana w1rn 3 1-tnCh 1a·fer o~ r:n-cemen:ec 
:.enc3 .. 

~ ~ f-4 N/A 00 ~ ::.11!j[l ·::~: :ar.osn oranc:e. :one to mec •~;~ sana 
... tn SiL 7: 5-1"10 IS~ I 

20 pg: I-5 N/A 50 0 :::.,.~0 ann ";PA\iE' ' 5W £r.i1 1' 1oo:ie. ~an. ::ne sana C=-10 1"'1 
:Jr ave1. ;11t y 

I-

"'.'"\ .:·.; 1-

1-

~0 -

-

50 -

-

eo ~ 
:n comoletec 3' 5;: :eet 

-

70 -

A25 

BORING NO. 

ISL- 23 
SHEET t OF I 

DRILL lNG 

DATE DATE 
STARTED COMPL.E 7E0 

4/ l9/96 4 / l9/96 

REMARKS 

-

-

-

l io refusal tor so11 -
samo1er at 20 teet on 
.J/ 19/96. Push wtth small 
diameter water sam011ng :::' -
·n O:Jflset bonng. No 
aOC• Mna1 so1i sam ole s 
-::ollec!ed. -

-

-

-

-

-

"'ater samo1e c::llecte-:~ ' ' :"'1 -
59' to :30' on 4 /19/96 

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

I 

~ SUB SUR FACE DRILL LOG 
s:·E NAME ~~0 LQC.\TION ORlLLiNG !o~E7r-.OO lSI NORTHI NG, '0098 79.0 7 

:.1ueo !naustnal Park 
OPT EAST!NG . 659134.53 

MaceY\. GA GROUND EL.::. v. 33t4 
~UST PROJECT NUMBER 33941.3'0 M.P. ELEV . 

'..CSGEO BY . Rich O'Keefe SAMPL!~IG MEiHOO lSI WA TE? !..EVEL DATA 

DRILLING CON TRACTOR : r:: ,.go T l.tle Push TIME OF OR!l .. :..ING lblsl : 

CRILL R!G TYPE: (;0-. ' SiA TIC (TCCi: 

-' 
_, 

< ..._< 
:> 0 U\ -

?;: u __.:> 
a: .._., 

~! wa: -- ~ 
z z~ ~ §o :>~ 

~~ <i a~ > w~ 

~ 0 1h~ SOIL!MATE;::;IAL DESCRIPTION _, .:n -~ ~ ::.....(j.J > u<O 0~ 

~ =- UJ 
a: 

~~ 
u 0<( :t:>- a:z 

i 
uJ ~ <(> !::V'l UJUJ - - '!l:!o ~~ z ~ 

_, 
< ~-
(/'. (./) 

~ I N/A 90 0 SA~O:t: ;:~A Y 'CLI' narc . : ark reoo•sn orown to 

~ . gray. sngnuy mo•s t. :ncstly c1ay . some sane 
ano s••t 

'5< f-2 N/A ~ 0 5!1~0 IC:PI· ·oose. o•own :o :>range. s••gntly 
mo•st. mostly sane. :~~ce so~t :me :;av . . 

• r-, 

~ r-..I J N/A GO ~ S<i£:10 ..,, ,~ .:::· : ~ ; C:;:>-<:~: · ·case . -:ar~ orown tC J 

J ran~e 'J · al"\ rc 'tf l"'!l ~ ~ . si~yn t ly :TtOI:it. mosc1-v 
c:oar $e sar:c. :ew s :: ... 

~~ t5<.: ~ 'N/ il. ~ 0 r- Sat:-jtJ !!:uttl S7 ' i t S?-c:to~ ' · ;arne as aoove. mostly 
oran<;Je ano ~an .. . . 

;:_j 
~ -5 N/A 3J 0 (' I .=Y E :J: SAN[J '"CI· nar.:t •oose. D•nk to gray to 0: .. n,te, Sllgf'.tiY mo•st. 1\0Stlv coarse sano, $orne 

c1a'l r2 
~ -6 Ill/A 00 0 '5!1~0 "''!"'"LAY 1 ::::~-c:c·· ,oose . P•nk to grav ro 

.. nlte, sugnny .'T)Q•sr . ':'l~5llv coars e sane. ~~ .. 
~1ay a,-,o s•l! 

-: .') 
2 - t-- -· 'J/~ ~ c SAND :c:::::.:. -~O$e . r:;sr ~ ':"'n ~~ Qr;!nge. :no • s~. .. 

mosuv coarse sana 

f- 'jANO [SP•· same as aoo·,e. saturareu 

.::() t-

t- =-: 
C~i' ccmoletea at a6 te::: 

:J t-

f-

-- ---

'-" --
- ...... . ' --

A26 

aOR!NG NO . . s· " 1 ! L- ... .:... 1 c:.. • 

SHEET I OF 

DRILLING 

DATE : DATE 
ST ARTEJ [C:JMPLEiEC: 

4/Q./00 I 4/Q./00 

REMARKS 

-

-

-

-

-

-

-

-

"at er samo1e CCIIecJe o ir.:cr. -
.<!5' to 46' en .:l / 12196 

-

-

-

-

-



~ -

'-' 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
::·::NAME AND LOC~i!ON DRILLING MET!"<OO ISl NORTHING . 0()C3i.J.: 

:.illeC rnoustna1 Park 
OPT EAST!NG 65922J8J 

~accn. GA GROUND ELE V 3305 
~UST ~OJECT NLMBER 3394:.3() M.P. !: ~EV . . 

~OGGEO 3Y : Rich O'Keefe SAMPLING ME T~OO !Sl WATER LEVEL JA T A 

OR!L: .. !NG CONTRACTOR : Fugo T\.Oe Pusn TIME OF DRILLING !D IS ) : 

JrliLL RIG 7 ''PE : OPT STAT IC ITOCI: 

-.x --' 

> 0 (/')";;; >- w- u :':i~ 
::!:= 

:I: z 'Z~ cr: 
~g §g wffi w --' B.~ 

w ::>-._ 
~ 'll ~ ... > SOIL/ !'•1A IE:liAl. DESCRIPTION '::!.:;: 
=7-. 3:! > U<J:l 

0 lh-
0~ a:: u a<e .,...,._ O::z =- ..;..; 1.1..1 g~ ~ <(> =cr. ~w - r:s:: - ~0 

~ .:;: CD- ~ --' ~ ~ 
(f) iii 

t5<: I !WA ()0 0 
SANOf"'ili ' "Lr ~o~t. Drown. -:~orst . most ly 

silt. some sana 

~ -2 IWA 00 () ,., AYEV 5At:l[l 1SC :· ~ar -J. aark reaarsn Drown :c 

~: tan t o gray . morst. mostl y sana. some c ray 

..... 
~ f- ,.., AVE ·~ ~lNQ ~ ·\.) 3 N/A ()0 0 jC::""':· same as acove %f 
15<: f-

. y 
<l N/A ()0 0 SA!::lQ IS? •· loose, ';l' ay to :an. ">orst. mos tly 

trne to meo,um ~ar.c. :race ~·'t 

·'. 
~ ._ ·..; 5 IWA ()0 'J f- SA ND ISPI same as a:>ove. some ordnge / Drown 

.. 

t5<: 5 !WA 00 0 r- s~~o :c:~l· loose. oran ge ~o :an. morst. most!y 
. 

coarse sa no. :: a·.:e s.1t 

::.-
.t8: - - N/A !CO ') f- ':;lNQ r-::p'· ;ame :: ::>ove. s~tiJrateG .. 

1-

40 .:-
C?T comole tea at 40 1eet 

-

~:) 1-

1-

;..,""\ _ . ...., -

1-

70 f-

A27 

BORI:-.!G NO. 
I - .~ TSL " -- '-" 

SHEET I OF 

ORILL!NG 

DATE ! 0A 7:: 
STARTED lcGMPL:: ~=!i 

4/Q./t;XJ I t./Q./00 

.~EM ARKS 

-

-

-

-

-

-

-

water samo1e collected tr::lf!! 
39' to 40. on 4/!2/ 96 -

-

-

-

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SlTE NAME ~NO LOCATION DRJLL!NG MEihOD :Si · NORi;.;iNG "CC9:)68.6 i 

llltiea Indus tnal Park 
OPT EASTiNG : 659.399.01 

MacCI1. GA GROUND ELEV ,;35. ~ 

RUST PROJECT NUMBER 3394l30 
M.P. E:..Ev.: 

~OGGEO BY : ~;Ch O'Keefe SAMPL!NG METHOQ iS ) WATER LE V!::L OAT A 

OR!LL!NG CONTRACTOR : Fugo Tt.Oe Pusn i:/.4E .~F ORIL~:NG (Dts ) : 

JRlLL RIG TYPE . OPT STAT ;C (TOC J : 

;j_ 
Vl~ 

..._<i' 
~ ~ >- tj- t..: _..> 

z~ a: 
§g 

1.1.)0: 
I:=: LU 

-' UJ "'a >W 
t- QJ 

.... B .~ > UJ'"'" 
~ 

<t 

8 &\- SOIL/MA TE::;IAL DESCRIPTION _,z c._ QJ > Um a<t 
0:::£ a:Z: l..!..j- a:: -.,.. w Lu ~~ ~ <t> i!=Vl UJ:.u Cj~ 

~ t- ~0 ~~ ~ ~ as- ~ -" :Xu 
fJ) Vl 

t5< I .~/A :00 0 
S~NO Y 51 • -:' IMLJ · so!t. :;! -~wn. mo•s:. 'llCstly 

sut . some sa no 

rx- ._ 
2 N/ A 00 0 C::,M:j[J:J: CL(IY ·c~ 1· naro. · eoo1sn :J!o· .. n : o orange. 

~ 
sllgntlv mo•st . mos11v ~ ·av. some -;ano and s11t 

:o ~ t-J N/A 1()0 0 se~o l"el· 1oose. red tc ;:)rown to oral'lge anc :an. 
s1•grwy moo st. mostl y sa no. ::ace w: .. . 

1'5< f- . . 
.:1 N/A :00 0 SiL I:r: St!.tJ[J iSt:ll' •oose . .• gn t ::>ro .. n :.: .. nne . 

s11gnuy mo1s1. most1y sar-o. some sat. :race 
c1ay 

20 ~ 5 N/A ()0 0 f- SIL Il: se~o ISM!· roose. '1gnt orow., ~o tan to 
wn1te. s11gnt1y mo1st. :o~st 1 y sana. ;cme sol t 

t"S<" 5 N/ 4 QO 0 t- SAt:IO IS PI' 10ose. gray t·: .,,..,te SiiGI'Itly mo1S I. 
mostly sana. : : ace ~ " : 

30 ~ : N/A 'CO ') f- S..>.NQ !SP; ;ame as a:Jc ·•e 

. 
~ B N/A 1(10 0 - S~t:IQ l:lttti SH T [SP-S~ ' · ;oose. c rown to tan to 

wn1te. mo1st. mostl y sana. tew sli: .. . . 
40 

. 
~ ~0 

-
SAND wotn S!L T [SP-SM)· 3 N/A 0 same as aoove. sa turatea 

' -
:.: 

CPT como1etea a: .:.i te:: 
'\ so f-

f-

~~~ 
Vv f-

t-

7·1 '..; -

A28 

SC~lNG NO. 

ISL..-26 

SHEET ~ OF ' 

OR!LLJNG 

:ATE I DATE 
STlRTEO ~OMPLETED 

JiU/96 I 4/IV96 

~EMARKS 

-

-

-

-

-

-

-

-

-
waier sa~o•e ccue::teo i r?m 
46' tc .:!,. on 4i :lf96 

-

-

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
;:~~ '< AME AND LOCAT[QN CRILLING "'ETHCO lSJ NORTHiNG '009799ji 

AIMea Inaustnat Park 
OPT EAST!NG 659406.12 

~accn GA ::iROUNO ~~=' 332.! 
;lUST ?ROJECT NUMBER 339413'() MP ELEV 

_CGGEO 8Y : Rich O'Keefe SAMPLING ME THOO lS) WA :::::LEVEL i)A TA 

JR!L~ !NG CONTRACTOR . Fugo TI.Oe PuSh TIME OF CR IL UNG (DIS) : 

JRJLL R!G TYPE. OPT S 7 A TIC ~ -r ~c~ . 

-' -' 
<( 

Ill-;;; 
...._<C 

> d >- tje u _. > 
ex: z :z:~ ex: 8o w cx: :=::: ~ -' w <(~ > W 

- llJ 
~ 

<( 3 .~ > &.= SOIL/MATERIAL CESCRIPT ICN a~ 
WJ~ 

8 
_,_ 

=--~ > u<O c::-z c:: 0< ::;:>-
·~- w w g~ !:!! <( > >-Ill ~w ~ tr!. ~ ~0 

~ c:J- ~ _; <(~ 
<( 3: u 
Ill (/; 

~ ; N/A 00 :; SAtlD ~ r LAY JrLI· mea1um aense. ::lrown to <J<Itk 

~ Drown. mo1st, mostly Clay . ;orne s1tt ano sana . 

k;:< - 1-2 N/A KJO SAt:jQ kW• SILT (SP - "MI· !OOSe. rvsl orange . . 
:no,sr. :nostly sano. :e~o Sill 

•('\ 

18 ; N/A KJO 1- Sl!t:HJ ,..q h C:. II T 'SE- SMJ· tocse. or .3nge ·~ ~dl"l 
_, -

:o wnote. mo•sl. mos:ly sano. re,. Sol I . . 

1'5<' d N/A. 1()0 c 1- SAI:lP !! 'ttl S!' ~ ISE-SMl· loose. :an :o wnote. 
;no,s t. most ly sana. 1e~o Slit 

. . 

..... . -.. 
18 t-:::..·.) 5 N/A 100 ,.., SAt:jD iS?I· loose. gray tc wntt e. :no1st. mos!ly ·~ 

!110Stly sana. trace slit . . 
t-s::? 6 N/A. 00 0 1- SAt:jQ ;:w!· same as aoove . .. note 

. . 

., ._; ~ : 'NIA 1()0 ~. 1- s:.:--4'] {C::.? I: :;arne as atlove. Qrange : ~ wntt e - .. 

rx:- 8 NIA 00 0 - SA t!!O !::n same as aoov!:! . rust orange to wn,te . . . 
sacuratea 

40 f-

--= C"'T comc1eteo at 45 teet 

;:: ('\ 
1-..J ·_,· 

f-

- r-
': ·..; f-

f-

:-o 1-

A29 

BORING ~0. 

::::;_ -27 
SHEET ' OF 

DRILLiNG 

DATE ; OA-:: 
STARTE:J iCOMP~::~ ::D 

4/n/!36 ! 4/~/'='3 

REMARKS 

-

-

-

-

-

-

-

_; 

water sample :::'ectea :':~ -
J 4' lc 45· on 4 / ''.'96 

-

-

-

-

-



... 
~ 

'.. ....... 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
s:-~ NAMe AND LOCATiJN JrllLLiNG ME -:-,_,oo ts: NORTHING. G0~43.85 

.lluea frdustr•al ParK 
OPT EAST iNG : 659528.~ 

\laCCt1. GA Gf.lOUNO E _=: -,. · 332.9 
;:;usT ?ROJECT M.JM6Ei=\ 33941.310 M.P ::_::.; 

~CGGEO ev: ~cnO'Kee1e SAMPLING METHOD (51 WAT~=> LEVEL DATA 

QRILLlNG CONTRACTOR - ;::o,;:;}O Tuoe ?usn T !ME OF C~: :..L !NG (D is): 

::RILL RIG TYPE : OPT STAi!C ·- ... _, . ....... , . 

....,/ ....J 

< 
d Ul"";;; 

....._< 
> ?;; 

~l 
w _,;> 

c: z -! wC: 
~- l.oL.I ~ 8o >""' -- ....J a~ - ::!) < > w-

~ 0 171- SOIL!MA TERIAL DESCRIPTION ~f~ _,z 
~.:lJ > U<O C:z a: u 0..: L.U 

g~ ~ 
- >-= - '= <;> :=.<.r. ~L.U 

~ ~ 
~ 

lj:' o - <~ ~ en- <of ....J 

< ;J::u 
(fl (fl 

t5< \ N/A 90 0 S!L ... , S~t:lO (C:: .'-'1' 501!, :Jrown, moo5t. mostly 
sana. some sm 

15< 2 N/A co 0 - S 1 l 'l'V C:ANO IC::: ... I· same '"' aoo•e 

:Q :g -3 N/A cc 0 S~tic;·~ '"'~Ar : ..... ' ~ . naro _ o:~ar< '"'d OoSn :>r,wn. ;1ogn11y 

~ '!lo•st mostly c:ay. :;cr::e sana. :~ace -~ra •et 

"5< -.! N/A co 0 S~t:jQ iSP I' :"~arc. orar.ge 1;:; :an. Sl,gntly mo1st . 
~<?·'=-:nostly sana. ::ace sut and .,;Jra•et . ·Q 

20 ;2 - q·;'<: 
5 N/A oc 0 SAt::HJ Wlt!:J su • 'SP-C:t::li ' 'case. orange to tan . 

.. n,te . mo,sL :nost iY sana. tew s11t 

'5< 6 N/A 00 0 - SANO w•!:" SlL T '"? -S~ J · same as aoove 

'").."'\ 
::8 - CLA ''"'!' SANO ·-=:•: :ne o,um ·:ense. •; rav :o :lll'lk. -·V ; N/A ()C 0 

~ :;JOost. most1~ ;ana. somE ::a·; 

._/j 
Is< -8 N/A co 0 SAt:jQ '"' ! tl C~n 'SE-Srl· :oose. wntte to gray. 

:no•st to we t . mostly sano. !ew c 1ay . . 
40 ;:g: 9 N/A co 0 t- S ANCj .,. ,;n CLAY f<:P - C::CJ· same as aoove. saturated 

t-

50 :.: 
CPT ::omoleteo at 50 :ee: 

~ 

~~ 
~ . . 
~'-' 

r-

~ 

70 t-

A30 

80Ri~<G NQ_ 

ISL-28 
SHEET I OF 

QRIL'..ING 
DATE CA- = 

STARTED COMPL£-:-E:; 

4 /()/96 4 / ( / ':F.> 

REMARKS 

-

-

-

-

-
-

-

-

-

"'ater sample collec:tec :r=" -<19' to 50' on 4/ 10/96 

-

-

-

-



I.. ..._, 

II.. ...._. 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S 1 ~E. NAME A:--<C C.OC~: :O:N ,JRiLL: '. G '-IE7H00 IS) NORT fii NG Xl000897i 

Mrec lndust~ :al Park 
OPT EASi;~G 659653.88 

.1.1acoo. GA GRCU:-..C ::~;:·., . 232.6 
~UST PROJE•:T NUMBER 3394t3K} 

M.~ =~::v . . 
LC:iGED BY : ;;a, Ol<eete SAMPL :~.:; ME TnOO :SJ WA TE~ LEVEL OAT A 

DRILLING CONirtACiOR : r:ugo ii.Oe PuSt"> T !ME vF DRiLLING (btsl : 

ORl LL RIG TYPE : GPT su:ic :TOC J . 

...J ....; 

<I en-;;; ~~ > ~ >- tt- u a: zi! a: I= UJ w <I~ 8d ':S'w 
t- Q.J 

,_ :;i. B .~ > LU~ 

C;._Q.J ~ > 0 &l- SOIL/MA T:;:::;:AL DESCRIPTION 0~ ....;Z 
a: Uo:o u a .. ftlz a= w - ~~ ~ "'> ~ln 

~ ~ ':1'!o - -:....~ 

:::E ~ ~ -' <1\<J 
<I 

(D- l::::J 
v: 'J1 

'5< ' N/A 90 0 SANOY SILT 1 MLJ· soft. :~ ~wn. s11gn t:y moost. 
mostry s>lt. some sar:~ 

'5< 90 1- '5At::IO~ CL 6 r 2 NIA 0 IC~I· ~arc . =~ "' :ecoosn ::>ro ~oon. ory, 

~ 
mostly cray. some s::: =~c sana 

:0 ~ -3 N/ A ()0 0 sruv s.;t:~Q 'S"'[· ~arc. :ark reoo•sn or o ~oon to tan. 
silgntly mo•st. mas::·. ;~~o. some sar ana Clay 

15< .l N/ A ~0 •:l -- Sll T~ SAtlQ 'SI"J· sa:ne : s ~oove . s.:.me s•tt 

20 t8 -5 N/A 00 a S~tlD !:!•tn c:: n I ISE-"'" '' ·oose. orange !O tan to 
~oon• te. mo•sr. mosuv ;c;;,o, re~oo silt .. . . 

-
'5< -6 N/A ()0 0 :~~r ,,. ]· very haro. ;:ay. orv . most ly crav. 

~ 
tra ce sano 

~0 ::2: -N/A ~0 a ;jAN[J w•tn r ~ AY l;iP-"·- :ose. Qra ·1 :o •m•te . 
:no•st. :nostty sana. ·: ~ :ray ano ;:It . . 

-
~ a N/ A 90 0 1- S~t:!!J ISE J· loose. gray :: wnote. moost. mostly 

sana. trace ctay . . . . 
40 ~ 9 N/ A 90 

r-
0 SAND !SP): same as ar::c ·,e. saturate-:: 

1-

:o =-= CPT como1etea at 50 :ee: 

r-

.- ~ 
~\,.) 1-

r-

70 r-

A31 

BORiNG NO. 

ISL - 29 

SHEET I OF ' 

DRILLING 

DATE I, DATE 
STARTED COMPLETED 

.!/ ()/96 i ~/lJ/96 

REMARKS 

-

-
-

-

-

-

..... 

-

-

wa ter sar:1c;e collecteo :: :m -49' t o sc· ~n 4/:0/96 

-

-

-

-



\._.. 

\ I .... 

'..... I 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
Siii: NAME AND lCCAiiON JRILL ;NG ME r;..;oo iSJ NORTi-<iNG . ~00048. 40 

.1111ed Inous tnal Park 
8F~ Et..Sii ~lG : SS9767.03 

Macoo. GA GROUND E:..Ev . :m.7 
RUST PROJECT NUMBER 3]941.3'0 MP ELE'I. 

LOGGED BY : rlieh O'Keefe SAMPLING ME Tr~O lS) ioiATER LEVEL OAT A 

ORiLL! NG CONTRACTOR . Flt7o ii.Lle Pusn TIME OF G=l[LLlNG (biSI . 

QR!LL RIG TYPE . OPT STATI C i -:-OCJ: 

-' -..,<i' < 
> c::i Vl-;;; ,_ 

~-a u _, > 

I=:-
c.: z 1-lll a: 

8~ 
cucc 

LJJ 
<i aB llJ <~ >I.JJ ,..... (lJ 1- > :..u-

~ &!- SOILIMA TERIAL C::SCRI?TION a~ _,:;::: 
CLCLJ > uco 0 ::t:z w- llJ 

cc u 0< -,_ 
o-

~ 
w g~ ~ <> =(fl UJ:..u - ~0 - ~~ ~ m- ~ ...... 

(/) (/) 

t5<' I N/A eo IJ SH.!Y SA!::ID C:~i· ;0~1. OtCwn. : :t.; t" tly rno·s~. 
mo~tly sene. ~ .:me Stlt 

ex: 2 NIA. ~0 IJ r- s,;t:J[n qQv 
,,.., I · 

;~1'\~e . ·:ar~ .. eCOISt'. Cf :'A, ~0 8/j gray. >uGI'IIIv mo<>l . 1 ea~ .. mcs:.1v CloY. ;;:,l'le sana 

IQ 8 r- ~ 
3 N/A ~0 c S:lt:IO '""' q H :sP-C:C!· ~oo se . .;;ark orown to ~an. 

sl•gr:rJv :r.o•sl. mcs11v lana. 4 e\lll ·:lay .. 
rx- a N/A 1()0 .; r- Se.tiLJ !:Ill~ c .. AY 15?-<:: i:J; ~ame ~s ccove. Ttore tan 

ana ... nne ·:o1orea . 
; .--. 
<.. V 8 5 N/A ()Q G r- SAND w•tD rL! .• '5?-SCl: same :s aoov,: 

5< 6 N/A 100 0 r- S~t!O 'S?J· .o.;;e .... n.re to tan. s::gntly ~c.st. 
:nosr :~ >d"oJ . t:ace Sill . 

-~ :,:.j 8 7 N/4 00 '.) r- ';i ANQ ;~?I: ;a:ne as aoo•e. ~!I ..,."•t:?. ~:3C2 :=c~ 

•aounne 

5< 9 N/ A ~0 0 i- SA !:iLl ISel· same as aoove . 
. 
. . 

40 ~ g ()Q () 
-

S AND ;5;>1: . N/A same as .acove. se:t:.:erec 

-
~(") ~ --- CPT completea at so l eer 

r-

30 r-

-

- ~ -f -....,' 

A32 

BORiNG NO. 
rsL- :w . ~-

SHEET 1 OF 

DRILLI NG 

DATE OA -:; 
STARTED COMPG-=Q 

4/()/96 Jf'CI~ 

REMA RKS 

-

-

-

-

-

-

-

-

-

water samo1e c::ilecreCI tr::r- -
49" :o so· on 4 / '0/96 

-

-

-

-



I.. 
~ 

I.. .;_ 
~ 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
::-:-t: NAMi: AND LC·:~jj,JN O::R!LLlNG ME !HOD !Si NCRTH !NG . 1008933.57 

Albe<l industnal P3rk 
OPT EASTlNG . 559675.83 

'-"~accr.. GA GROUND ELEV. : J3t5 
RUST ?~0JEC7" 'JUMBER ;J94L3(1 M.P :::u:v 

i..')GGEO E" : Co\hy Aoans S AMPLING MET'(-100 \S) Wt.TER LEVEL OAH 

ORILL!NG CON TRACTOR. TEG 2' Sot\ -Sooon T!ME OF' ORILL:NG (blsl: 

DRil l RIG TYPE. s::>-s s T"' -:-rc (TOCJ. 

..... -' 
<r 

r.r.-;;; ~~ 5: 0 ,... 
~- u 

"T"- z z~ 0:: 

~~ 
wa: ...__ !::::! ..... lJ.J ~~ >W 

to- a; B~ 8 w-
2: <: &!- SOIL/MATERIAL DESCRIPTION -'~ Q_(l) > U.o a:: o<t a::z ~- ~ lJ.J g~ ~ 

::r:>-c- ~> -Ul 

~~ ~ - ~0 z CII- ~ ...... 
<r 
'./'1 

';v, ~II A 100 1.? 5'' T·< SANO •SMi" oro .. n. otant aeo"s. r:~o•st 

'=At::!C!l rLH I SCI· X - ')rar>ge. "ara. motst 

~-2 ~/A 100 () 

~ !0 :2" '=.l[:j[JY CL I! Y ' SCI· orange. wca :nereo cuanz t ragme~ts . 

3 ~l{:.. ()0 '2 - moost. sott ~ ,:.........: 

. . )< 
X - S' ' ~~ 5A1:jQ :<;!:!!" orange. meatum so;:ec ~uartz 

4 NIA ;a 22 tr a.gments. meotum sane. so~t. mo•s: 

20 :2: - :: . , T ':' <;A~[J IS~ I· ttgnt gray. mea1um tc ! .r>e griltnec. 
s NIA eo 3 ouarrz ;ana. some c :>ar se re•asoar . ~o•s r <---.: 

-. 7 ' SM:HJ ~~ r-- · · same as at:>o•e. m"ec wttn oro" " X -6 N/ A T5 2 31): 

s 30 - C:.1t!f. SWI' ""'te to ·~rav. rne-:J•um gra.r.e::. :notst . 
";,'j, !QO 8 

~ .. 

X - " At::!Q lC:-'f'l' ;ame as aoove. '"'trl re1osoar 
6 . ':-l/A oo 6 . . . . 

2 
. '1 40 '- . . .. 

9 N/A ()0 2 SANQ ISW!: cro .. n. coarse gra.nea . .. et Jll£ 
;:?7 como1ereo 3t 43 :eet -

50 -

-

~"' C- t_.. -

i-

Y·J i-

A33 

BORING NO. 

ISL -31 

SHEET I OF I 

DR I LUNG 

DATE DATE 
39.45ft. STARTED COMP\.E TED 

12/5/95 12/5/95 

REMARKS 

-

-

-

-

-

-

-

wa\er a\ 39.4S' ustng 
-.,.ater tape 

.,.a<er samo1e couecteo t•:;mf-
40' :o 43' on 12/5/95 -

-

-

-

-

-



t... J 
~ 

I.. .J 
~ 

ENVIRONMENT & 
INFRASTRUCTURE 

SUB SURF ACE DRILL LOG 
:: -:::'lAME t.NO LOCATi•JN :::RILLlNG :.IETr-iOO (SI NORTi-'!NG c092J.::a 

.:. :11ed !naus:na1 Park :PT !:~S;iNG . f\32382.~5 

~accr1. GA GROUND E\..:::, 36.00 
=uST PROJECT NUMBER 339~ l3t0 MP EL:O 'J 

•_:::;;;c:osv : OaVJO Heier SAMPLING METHOD (Sl WArs:: LEVEL DA TA 

: = :LL iNG CON TRACTOR . TEG 2' SOit -Sooor. T;ME OF GRi:..i..lNG i:;liS I 

: = :LL RIG TYPE . SP- 15 SIAT!C 'icc: . 

_. 
:::~ "" r./1-;;; 

~ !f >-
~- u 

-~ ~1! ex: <:3· 
..,ex: 

w w 6:~ >;.JJ ::: ~ ..... <i i3 .l:! > ~r::; :..:...;-

~ s·:IL/tv1A TE~iAL DESCRIPTION 5~ 
_z =- :;; > u<O 0 r./1- C:::z ffi u '::?<: J:>-

=~ w 
g~ ~ - :.1'1 :.J... ... - ~ -~~ - ':i;;;i ~ ~ -<X 
co- 3:~ 

(f) 7i 

rx : N/A ()0 c ~:.A "fCv ~f; T iMLI crange. ory. r.aro 

- 'ML )' IX 
- ~ ,:ycv -=:~ rec. oy. ~aro 

z N/A co ., 1-

. -. 9 . -L~ t ; .-\.., ~ . ·ea ran. 'cme f,ne sana. ar Y. naro 

~ - ~ 3 'N/A co IJ 1-

rx 0" T 'f SA.'.;!:: "'M!' wn•te. -,ec•um gra.nec >J~art~ 
,J N/A ac 0 1-

;ana "' :e•osoar ,,,: -:~atr • •. came 

~ - - SANC !"'"·· :an whtte. ::c:rse cuar:z -;anc. -- ~- 5 N/A 50 0 1-
suorO!.:I"'C ea. wet . w1tn gr3ve1 

--= 
:?; ::::mc•etea at 25 •ee: 

- -. 1-- -' 

-

...... 
-·J -

-

::,1 
--' f-

f-

~ -- 1-

1-

--. 1-...) 

A34 

80R!NG NO 
.. ,.....! ---
l~L -j~ 

SHEET I OF 

DRILLI NG 

uATE - .--I 1..1 - = 
STARTED bJM;:·_:;:-:;:: 

12/8/95 I i2;'~ , ';F-

REMARKS 

-, 
-: 
~ 

-1 

l 
1 
l 

wate• samole co11ec~e-: '·:~ 
22 ' to 2!;:' en 12/8/95 -

-

-

-

-

-

-

1 
~ 

-

-



~· 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
5: 7i: "'AME AND lOCA: ION JRIL;..!NG ME 7 '-'0D !Si NOR THING . 100933426 

AU1eo :~oustnal ParK OPT EASTING. 662535.0£< 

Mac;:r,.·:3A GROUND ELEV.: 316.0 
0.US7 =ROJECT NUMBER 3394L310 

~.P. =~::v .. 
~0GGED 2Y : Rich O'Keete SAMPLiNG MEI:-.OO !S) WATER LE VEL OAT A 

ORILLlt~G CONTRACTOR: F~go Tlbe ?usl'\ T lME OF DRILLING (Dts l : 

DRIL:.. ;:;:G 7 YPE: OPT S TAT IC (T OCl . 

;t ..... < 
~ 

cj Vl?; ,.. 
w- u _. > 

z -~ wa: 
I~ a: 

i;i~ ;-:;1:i >lJ.I !:: --' 3.i: lJ.I 
~ a; < > ~c::l w>-
CLQJ ~ ir Uco 8 th- SOIL/MA TEqlt.L OESCRrPTION <!'5~ 

_.~ 

~= 
0< - >- a:z - w g ~ ~ ""> ::.(/'". ~~ ,.... 

~ ~0 :i~ ~ cc- ~ -
~ ~') 

t-5< I N/A 00 0 So!::lQY 5 1~ r J'1H sott. or: .. n . mo•st. mo stlv 
Stl t. :;ome sa:1a 

k:? ~ N/A 00 0 f- SA~QY su T ' M1,1' ·oose. ';! ~:·sn orown :o orange. ' ;ugntly mo1s: . 'llCStl~ :.•1:. oome c1ay ana sana 

:o ~ f- !<:S:J· J N/4 00 () CLtl!E ' SAt:lQ "er a. ::; : :, reaatsn oc:wn 1 o 

~ 
':jray . Sitgl'\llv ITlQtS:. :'1~s: :·! :ana. :;erne c •.Oy 

t-5:< 4 N/A 00 0 ~ C1.AY"V SAND ·s.-i· :;ame :s <move ~ 20 ~ I- - :L: 
5 N/A ()0 0 C~AY ! C~J· very nara. oar• re-: at sh orown to gray, 

~ 
sughtly mo1st :o or y . ~r.os:1y c1ay . trace sana 

rx I-6 N/A 00 0 SANQ "'i" (iRAvfL ;5?1· :oos!?. :>range 10 ran to 
wn1te. ~o•st . mcstl' coarse sa no. 'e" ·;ravel. 
trace s•lt 

-::-, 
::23:: N/A ()0 0 ~ S ANQ "'':"' GR~ v=· :; :~· · ...., ._. 7 ;;:one~~ 3o o .... e _ ;~tura1eo 

-

~0 --= C? T como•et eo a: ~0 1 ee t 

I-

50 f-

f-

5tJ ~ 

f-

-..., 
I ·...; ~ 

A35 

80R!~G 1'-lC. 

~SL- .3.: 
SHEET I OF ' 

DR ILLiNG 

DATE DATE 
STARTED jcOMPLE IE!J 

4/12/96 4/12/96 

REMARKS 

-

-

-

-

-

-

-

water samole collected trom 
39' to 40. on 4/12/96 -

-

-

-

-

-

-



' 

'-" 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBS URFA CE DR I LL LOG 
5ii:;: NAME ANO LOCATION QRJLLiNG t.tE THOG ; Sl NORT'"iiNG . 'CO::C.O:. ~: 

~ llieC Inaustrtal Park OPT EASTiNG · 662-162.23 

Macon. G~ GROUND E!..i.:V 309.3 
RUST PROJECT :-.JUMBER :r!94l3C M.P . ELEV. 

LOGGED 9Y : DaVICl Heter SAMPL lNG ME THOO !SI WATER LEVE'.. ;:JATA 

DR ILLING CONTRAC TOR . TEG 2' SPit -Sooon TIME OF DR ILLING ;:;,Is I : 

;:JRILL RiG i YPE . SP-15 STATiC tTOCi: 

-' 
_, 

< 
d en - ,<t 

> --"' >- ~- ~ 
_,> 

~-
cr: z zl! a: wa: 
~ IJ.J ""a 8cs >W 

t- Q; --' 3 .~ > w-
~ 

< 0 !71- SOILIMA TERIAL OESC:RIPTION __,ro _,z c... a; > Uco O::E :::::; a: u O.q w~ IJ.J 
g~ 

-> 
1::: ~ <(> =:.if> w-:::J ~ 

~ 
._w 

~ <t't ~0 - :i~ < m-
(f) U1 

'< ~/A so 0 -·HEY C: J> T IML '' 'lcr ~ orownl orown. ()rgantCS . 
nar a. oamp 

2< t- 5!1 P S~t:ll:l 15"'1' yeuo .. orange, "'e<loum Quartz :;ana. 
2 N/A ()0 0 !'lar a. cry 

:o v 6 J N/A go 0 
Ci. A Y W/=11' tan rea. !lleOoum ouarr z sa no. hdra 

t"-.::;, TY "AND !St-t1· ... r,:..:. 11e.:1 rum gr:! o~ea ouartz sar.o 

/ 

•n telaspar S>lty mCIH •l . • ery "ICiro 

X ~- Sjl Tx \LAY If'' j· :an wn•te. very "c' C:, J ty 
..: N/A 90 6 

""Si! TY ;il!tjQ !St:!J· wnore. 'lleO•um t O :;~3rse !Juc!f!Z 
sana. :;orne a~ar:z ~rave•. ver y "arc 

~ 20 f- " At:jQY lj8AVE 0 · ~?- (;~ ! 10t>ore. c~;a,:z gravel anc saf'a 1'--i'">l~·· rg 5 N/A 5 0 .n telosoar sur . wer 

:.= 
r- C?T comPietea 5t z.: teet 

30 f-

-

40 -

-

50 f-

t-

6C f-

t-

70 f-

A36 

30RING NG. 
'1",-! 31! 
i~l..- -' 

SHEET . (J~ 

ORiL:..!NG 

DATE ' c:..-= 
21 fl. STARTED :cOMP!..=:-EO 

'2/8/95 ' ~/Si;-5 ! 

SEMARKS 

-

-

-

-
" ater samo1e collec teo ~~:m 
21' :o 2~· Jn !:?/:/95 

-

-

-

-

-

-

-

-

-

-



; 

~~.......... -

~J--

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
:S:ic NAME A~~O :..OC~iiON DRILLING MEinOO !Sl NORT;.;ING . 000034 06 

Alhed !naustr:CJ Park 
OPT EASTI NG . 662293.31 

:1.1acon. GA GROUNC :: ~ :: ·.; . 307.4 
RUST PROJEC: :-<UMBER 3394l310 M.P =::.. =: ~, . 

~ :GGEO 8Y JaVIO 1-ieter SAMPLING ME Ti-iOO (Sl .,lA -::= ~E VEL DATA 

GRiLL!NG CON TRAC TOR : TEG 2' Soit -Spoon TIME GF :~i ~ i.. i NG (DIS) : 

OR!LL RIG ~ ':'PE SP-15 Si AiiC · --<". 
•. -'-'f . 

..... -' 
~ .._<t 
> d (/')~ >- LJJ- u _,> a: z ,_'lol a: wa: 

....-~ w 
~~ ~8. 8o >~ .::Qj :i· ~ < . ..... 

&!~ 
w~ 

~ SOIL/MATERIAL DESCRIPTION _,en ..... ::;, :::.. a.; > uco 0 o::<: a: u Cl<l a:z L.;- w w g~ ~ 
- >-........ ~ 

It ""> ~r.n ~:..u 
~ ~c <t~ :L = o- X -' 

~ 3:u 
:J"' -:.11 

X I N/A 1()0 a s · _"'l · .:~ar~ crown. mo•s:. soft. org anrcs 

1="'-c~AYEV 5'' T [ML]' yellow crown. soft. aamo 

>< S~tjQ:J: s 'L T ' ~L!' :an crown. 20~ r.ne sanos. 
2 'N/A 00 ::: r sort. ory 

~ ]!J GBe. 'lE' ' '~' S~t~Q ( SP-[i~j · crown. t:oarse cvartz ~anc. 
~~<?· ... ~ 3 ~/A 100 - - sucangu1ar. cry y 

. ·Q 
~·.o~< 

IX - ::iR:..;=' ··: SAND iSE-GMJ· wnrte. me arum :o :oar se Q · 
4 WA 50 sana. ml1eo wrtn gravel. ouartz wrtn telos;:,ar . .:ar.l:: .o 

~ / ~, 

~<?·'<. ' 
X 5 'WA 95 ""S:!!.~[J" " [l AVE' '5"-GP!· tan orange. oroKen ouar tz :cc• ~ ~ GBA """ 1 'f SAND jSP-r;Mj· :an r eo. me arum :o .,,.,e 

·· ·Q 
20 ~ s ._/A 100 - - sanoy ouartz. some ouanz gravel. mo•st to we t ~:o\ 

-.: 
CPT ::omoterea at 25 !eet 

30 t-

r-

40 r-

r-

50 -
-

60 -
-

~r. 
~ 'V 

A37 

cORING NO. 

ISL - 35 
SHEET 1 OF 

DRILLING 

DA TE OA ~= 
illS ft. STARTED COMPL:: -;:Q 

~/7/rYS 1217 ~ 

REMARKS 

-

-

-

.. ater .:;: 18.5' ustng 
wate~ : .soe -

r 
;cree~ set at 22' - 25·- -
water sarr.o1e conecteo t' :;.-::- _ 
22' to 25· on 12/7/95 

-

-

-

-

-

-

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S!iE NAME AND LOCAT iON JR!Lll~G ~ET...,OO {51 NORTHING ~()843.01 

Alteo Industnal Park 
OPT EAS T!NG . 66'952.87 

!1.1ac::11. GA GROUNQ : ~ ;:·; · 349.4 
;:;us 7 ::>RQJE CT NUMBER 3394L30 M.P. =~= '/ .. 

LOGGED av . "1. TaylOr SAMPLING ME ":"f-'00 lSI f'IAT::=! LE VE'~ DATA 

DRILLING CONTRACTOR . ;:~0 T1..0e Pusn TiME Q'; un : ~:...!NG {Dis) : 

:;RILL RIG TYPE : OPT STATIC .......... -~. 
l i '..J t.... l. 

-' -' 
ct 

d r.n- -....<I 
> >- u ....;> 

== a: z zf a: tj-
8~ 

we: 
LJ.J -' UJ ct~ >UJ 

I-OJ 
,_ 

B.~ > w~ 

~ 
<I 

0 &1- SOIL/MATERIAL DESCRIPTION -'ID ..... :; Q..O.J > U<O ox a: u 0<1 a:z Ej = LJ.J LJ.J g~ 1!:! 
:::>-

<I> -(fl ~UJ a: ..... 'fo <s:lf X :; ID- ~ -<I ~u 
(,f) Vl 

"5<: I NI A ()0 0 sr' I :t::lLI' :. ~m. reo<l,sn orown w11n some gray 
ana tan mottling. ary. mostly Sli t . lew c1ay . 
few lone sana 

'5<" 2 N/A 70 0 - S~t:j!J 151!1' loose. orangosn ~rown . ary , mostly 
:me to mea,um sana. tttt'e :oar se sana il r.<l 
gravel .. . . 

10 8 - SA~Q 3 NIA 80 0 ["PJ · •oose. yellowosn r:n. cry . mosrtv 
:one sana. 111::e sut · 

. . 

'5<" 4 NIA 70 0 1- S~NQ 15~1' 1cose. hgnt o r o wn. or y_ mostly t ,ne 
sana. lottie meo•um to coarse sana. lltt:e 
g ravel .. 

20 18 1-5 N/A 80 0 S~t:l!JY C1 A y r:: ,. form. veuow•sn gray. motS! to 

~ 
wet. mostlv :1ay. some lone sana. ltt tle Stlt. 
:rucaceous 

t'5<' 6 N/A '()0 0 1- CLA Y I'' 1· s: tff. hgnt g~ay. c ry . mostly ;:>owaery ~ -::1a v 

30 18 1-i " / A 3C 0 '=.\N n i~P) · ~cose . oeH~e. -:.~y. ·11 0S!Iy !11\ !? ~al"a. 
~ome S•' t. :n,caceous .. . . 

t5<: 1- Sil r v CL~r :r: i· 8 N/A 00 0 1•rm. orang1sn tan, mo1st to we r. 

~ 
:nosuy c tav . some s11t. little rme saM 

40 ~ 00 - ~ANQY ~ · A Y ·c~ : : ;:•I I . 01nktsn gray, mo1st. ~ 9 N/A 0 
most!y c1a y . some l•ne sana 

1'5< -0 N/A 90 0 S AI::l!J l"el· :oose. oeoge. ~ry ro moos t. most ly 
f1ne sana. ;;:t!e meo,um sana 

. 

50 
. 

pg: :I N/A 50 0 - C:£· n 5~t:j!J ·C:~! · loose. :)r ;:!ng,sn tan. we t. mostly 
lme t o meo,um sana. 11t: 1e s11t 

~ 
CP T comoletea at 53 reet 

-

60 1-

-

"":" .-. 
I'..) -

A38 

BORING NO. 

iSL - 36 

SHEET ! OF 

ORILU NG 

uA TE ! DATE 
STARTED ICOMPLE7C:!J 

4/ 2/00 ! 4/2/r£ 

REMARKS 

-

-

-

-

-

-

-

-

-

-
water samote collected trQt:l 
52" to 53" on 4 /2/96 

-

-

-

-



ENVIRONMENT ~ 
INFRASTRUCTURE 

SUBSURFACE DRIL L LOG 
SiTE NAME .).~~0 LOCAT!ON ORILL!NG METHOD (SJ NORTHING . (; ()723.68 

Alked Inous:nal Park OPT EASilNG . 662003.58 

Macct'- G.l GROUND ELEV .. 348.8 
RUSi ;:=eJECT NUMBER 3394l3K) M.P. ELEV · 

~QGGEO BY · "4. Taylor SAMPL].'.3 METHOD 'Sl WA TE~ LEVEL OAT A 

O~ILL!NG CONTRACTOR : Fuga TLOe PuS!) TIME OF DRILLING (DIS) . 

C:~lLL RIG ; YPE . OPT STATIC tiOC J . 

<i --' ....._<t 
'> g U")'V; >-

~- u _,> 
!X ~1! 0: w !X ..,... _ 
~- q~ 8?!5 >UJ - - _, 

B .~ 1ft UJ ..... -<l.> 
~ 

...: 
0 fh~ SOILIMA TE~iAL DESCRIPTION _, en ..... ~ 

,'"-;~ > Uco O:::t c::: u 
st~ a::z 

:::.: ~ ~ ""' g~ ~ 
J: >-._, 

~ - '5:!c !::,V'l ~UJ 
~ ~ 

_, ""'~ c::~ - ~ u 
V'l V'l 

'5< : N/A 80 0 SU. T i"'L 1· hrm. reaoo sn :l'')wn a"a :3n. mo•st . 
mos t ly s• tt. li ttle c1ay ~ ew l one sana 

"X' 2 N/A 00 0 1- S~t:jQY S!L T l~!..l' sort . :rang•sr: or::wn. moo st. 
mostly s• lt. some t one sana. re .. :.ay 

:o 8 3 N/A 90 0 1- SAND ISWJ· •oo se. or an~osn orown. /;'y. mostly 
l one to meo1um sane. :: :ne sut. ~e ,. i one 
graver . ' 

tx:: 4 N/A 80 0 1- Stl tliJ IS:rt l· loose. oran!;•sn crown. cr y. mo suy 
tone to :oar se sana. •ortte rme -;r :;el .. 

2C ~ 5 00 0 1- c• ~rEv sur [MI. I· N/A for m. ::;.r.k ana :;,e,ge, mo.st. 
most ly soli. little stoCI<y c1ay. moca:;eous 

t5<: 5 N/A 00 c 1- Cl AY f Y 5! ) I !ML I· sam e as aoove 

~0 ~ 7 ~A 00 0 1- ';jAN(;jY ~i~-;- i"'!. l: !OCS: . .': 110W!Sr'! :~::. "!IOISt. 
mostly slit. IIWe l or:e s2nc. ;:w ~~arse sana 
ana line gravel 

:'5< 9 N/A 70 0 :-- Sl~! Y SAt:JQ 15~1' mooe~a1e1y c e!'lse. :Je•ge. moost. 
mostly lone· to me a•~r:l sana . sor.:e Solt . rew Clay 

40 8 1-; ':>l/A ()0 .d SAJ::lQY C~A y IC:t!' st•l :. :::e•ge arc '· t;ht gray . 

~ mo1st . mostlY c•av . ;c-:1e l one sa ~c 

5<:: 1-I() N/A 00 0 S.a!::IC !Sel' moaeratel~ ·: el'lse . con•. ~oost. mostlY 
l•ne to meo•um sane. :::1e coa1 se sane, oottom 
l-inen very ~ron r~c~ . . 

SoJ 8 ,; ~/A 100 0 r-- S.at:!C ISP J· loose. tan . "et. most!y ~e-:J•um sana. ~ lit!le line ana coars e :;ana. fe w s;>t ana c tay 

=-1- CPT comolete -::1 at 54 tee~ 

~("'1 
-./V 1-

1-

7Q t-

A39 

BORING ' .':. 
TC: · ...__,. 
1·- :.... - :; . 

SHEET OF 

Otl.;~LJNG 

OATE .... . --
~ ,_ = 

S TARTE : :cOMP_~-::0 

4/1196 i 4/'. <6 

REMA;;;.:s 

-

-

-

-

-

-

-

-

-

-

wa ter samo1e c::necteo :·:m 
53' to 54 ' on 4 i\'96 -

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFA CE DRI LL LOG 
SiTE NAME AND LOCATION DRILLING ME i HOD \Sl NORiW~G. 10w:l634.29 

Alloea Inaustnal Park 
OPT EASTiNG. 661984.79 

Macon.GA GROUND E.E'I . 348.0 
RUST PROJECT NUMBER 339~LJIO M.P. ELEV . : 

LCGGEO BY : M. TaylOr SAMPL!NG ME'H00 (S) WATER LE'JEL OA TA 

OR !LUNG CONTRAC T OR : Fugc Tuoe PuSI'l TIME vF Q:=iiL:. ING ~DIS) : 

DRILL RIG TYPE : OPT STATIC !TQC) : 

..... ..... 
ct en - ...._< 
> d 

~ f >- ~= u --'5: 
I= 

a: z a: 8o ~l.l.J UJ -' w <~ I-(!) 
,_ 3.!:: > w~ 

~ 
< 

8 ~-"' SOIL/MATERIAL DESCRIPTION 5~ 
_. z 

0...0,) > U(C) ffiz w..J - 1..1.1 
a: 

3 ~ ~ ~-;: :t>-o- 1..1.1 -IJ1 ,_ w s: ,_ 
,..:::) 

~~ ~ ~ co- ~ -
:/) <F. 

~ l NIA 40 - c:.:l j :MLI' :;orr. or own. moos:. mostly S••t -
1'5<' r-N/A 80 •.; <:;:1 ;v SANQ !Sr:!J· loose. reaarsh orown. :ry. - mostly lrne to coarse sane. some sri: 

10 pg ) N/A 90 ~. 1- sn 7Y SA~O ISMJ ' ;ame as aoove 

t'5< ol N/A 80 ~ ~ <::; ;_ >•t S ANQ iS~'>J· :;arne a;. aoo'e -

20 ~ 5 N!A 90 - I- 5TI ! YS,a~Q 1St:! I. moaerateo y aense. r e(]Orsn tan . ·- ary, mostly !one to meaoum sana. some srl t. few 
.: lay 

t5< - 1-6 N!A 90 CL~YPSUT IMLJ · str!f. pon~ ana gray. ::r·{. - :nost1·1 s. tt. some c1ay 

:;.o ~ ~ N/A 70 - I- ';j' . ; v C:ANIJ iSM!: •oose. ::~er<;~e . or y. '!losr··.' -
,,ne sana. :rnte Srlt 

"5<' - S~!::lO:I:iL~:I: trLJ· 6 N!A 90 ·J sto!!. gray .. ,tr. tan ana ;Jof1k, 

~ 
moos t :o wet. mostly clay. 5ome tone sar.a 

~o ~ - - ICLJ· ~ 9 N/A 90 ~ '5.1NQY CP Y same as aoove 

rx- ~ 5.1NIJ I() N/A · 80 J i:;iPi· mooerateoy cense. oerge a"c ::onk. 
:norst. mostly trne s ana .. 

50 ~ " f- Sl' T :I: SA!::l iJ ISt::li· loose. oeoge. wet. l':)cs:!y :,~e II N/A 00 - :o mearum sana, :i t tle srlt, tew c oay 

::.:: 
~ CPT comp1etea at 54 fee t 

60 r-

1-

70 1-

A40 

BORlNG NO. 

=sL-38 
SHEET l OF 

OR!LL!NG 

DATE Ot.-: 
STARTED COMP~:; -:;: 

4/1/96 4/2.::1:. 

REMARKS 

-

-

-

-

-

-

-

-

-

-

water samPle c ollec tea f ~ :m 
53' to 54' :::n 4/ 2/96 -

-

-

-



' 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S! '7" E NAME ~NO :..2C.l.i!ON CiRILL!NG ME7'-l00 !Si NORTHING . '()()646.38 

.lllied !r.dustnat ?::;r~ 
!JPT EAST lNG 661907.71 

~aeon. GA ~ GROU ND ELEV. · 350.2 
RUSi PRO . .;EC":' \i!JM8ER 339413() M.P. E:...Ev . 

LOGGED SY : RiCh c·~eefe SAMPLING ME i'-'00 (51 Wo.TE=! LEVEL DATA 

DRILLING CON'TRACTOR : Fugo Ttt;e PuSI'l TIME OF DRI LLiNG Ibis) : 

DRILL RIG i YPE . ::;pr STAT IC ITOCJ: 

....J ..._<: "' :> 0 V'l-;;:t >- ~~ u _,:> 
a: ;z ,_'JJ a: wa: ..,..._ w z_ 

~ ..:g 8o >W 
1--W ~ 

-' - ;J w ~ 

"' 0- 0 17\ - SGILIMA TERIAL DESCRIPTION 6~ ..... z 
2-.E! > :..l(t) a: z: c: u Cl <( :r:>-
~-

w w :J: ~ "'> ,_(f) UJ~ 
~ ~ ;~ 'j!o - ~ ~ :f.: ~ ~ -' 

<( - :!: w 
(f) (f) 

t5< I NJ !l. 00 0 S!L ~x SAND jSMI' ~ott. aark orown, ory. most ly 
sane. some son 

tx: ' ~~/A ()0 0 - Sll. IY SAt:!D ISM I' soH. lognt Orcwn to :an. moost . 
mostly sana. some sol! 

:('\ 
•V 8 J ":/A ()0 0 f- SAtt[J :.ill tl t;B~v<=o 'SPJ· -~ery naro. C:Qfl( rea/ 

orown/ wnot e. mos:oy :c2rse sar>c . :ew gravel . . 
:X .: •;;A IGO 0 - S ~t:l [J 1c;e1 · :oose . cark rea :lrown. rncost. mostly 

coar se sana. t~ace gravel . ' . 
20 ~ 5 ~/A 00 0 - Sc!.t:jQ •se 1· ooose. ta~ / .gnt gray/ .. note. mo•st. 

:nost ty sana ' . 

t:x: 6 'l/A 00 0 r- "1!~0 WO!I:l ,.~A X !"P-SCi· meaoum narc . 1ognt gr ay 
:o wr-. ,te. mo•st. mostiy '!ne sana. :e .. c1ay 

30 ~ 
1-

•I~ 00 0 ';;.:.NQ 1~'" : :oose. ru~t ::l'own to :an. mo•st. 
mostly lone sana 

~ s ~/A KJO 0 1- SAt:j!J wo!b S!LI 15P- SMl· lcose . t an . rno•st . mostly 
rtne saf1o. lew 511: . . 

40 
~ 

1-
9 'il!l. 00 0 C~AX ICLI: •ery nara. gray ano ourpoe. 'Jry. / / 

'/ L · I() -;;; ::. N/A N/A f\ :nostly c:ay 

~- AYEY C:~ NQ !SCI 50a. loght oro" "' tan. satur a tea. 
~ mos!ly rme sana. some cray 

.. 
50 -

-

50 :-= 
:?r comotete(l at 60 teet 

-

10 1-

: : :_- ;s.:o ·~ 

A4 1 

BORING NO. 
TSL- <.0 - "'"' 

SHEET I OF l 

DRI LLI NG 

DATE ~ DATE 
STAR TED COMPLETED 

4/'5/96 I 4/17/96 

REMARKS 

-

-

-

-

-

-

-

-

-

-

-
:. a~er sample collectea fror:1 
5~· lO oQ' on 4/17/96 -

-

-



....... 
~ 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSUR F ACE DRILL LOG 
s: · :;: NAME AND LOCATION DRILLiNG METHOD !Sl NOR'!'HING . ()()694.97 

!.iheO !noustnat Park 
OPT EASTING 660858.07 

·~aeon. GA GROUND EL::: .;_ . 348.4 
~UST PROJECT NUMBER 3394t30 M.P. =:i...EV . 

.':3GEO BY : Lester wiians SAMPLiNG METHOD lS I WATE=-. LEVEL DATA 

::i=liLLING CONTRAC TOR : F>J:JO Tl.Oe Pusn T !ME OF DRILLING (Disl : 

:= :LL RIG TYPE : :JPT STAT I C {TOC): 

-J ...... < <( g > Ul - >- u _,> 
ex: z~ ex: u.J- u.JCX: -- ~g §o -~ 
w __, '-5: 

;:.Lu - B ~ w t:: -J.) 
~ 

<( 
0 lh- SOIL!MA TERIAL DESCRIPTION -JCil -'::!:: C..J.) > u<O 0:::!.: a: u 0< a: z 

u.J u.J s~ ii! 
,. - ,_ 

=~ 

i 
<> ::. u: ~~ - ~0 ~ ~ -' ~ ~ "" 

m-
U1 (f) 

t5<' I N/A ()0 0 l! AV !C' J· sttf1 . rea •utn tew wnote SOIOtcnes 

~ rx- 2 N/A ()0 0 - C\ .\Y rcu· same as a::love ~ · ::~ :8: -3 N/A ()0 0 SAtlC l"c1· loose. tone ~oonv graaea sana. 
rnoost. Clean .. . . 

5< .l N/A co 0 t- SILI X Satl t:l 151::11' IOCSe. re<Jaosn. :,ne Sil l y 
sana oeoaea ;,;o tn •oose sana a,a gravel 

- ..... 
::8: t-~--1 5 N/A ()0 0 SILTY SANIJ :SM!· sort. gray! wiHte ano reaoosn 

orange. 11ne mocaceous softy sana. moost 

"5< 5 N/A ()0 0 t- SIL !l' S ~t:!Q IS!::! I· soft. hght tan to reoo•sn tan. 
!one. m.caceous Sllt'f sana. IToG ,s: 

: ,J 
::8: t-- ·..J 7 N/ A ()0 0 ';i! L i Y ~~AY ' !:~1 : :og": ~ an to gray ..,,tn reo 

~ mow es. nomoger>eo.;s. massove. 'Jiy 

!5<' 1- s~tlo !!! liD s1' -:-·v sa tlu 8 N/A 20 0 I SE lS~ I· 1cose. :one Clean I · 
sana oeooeo w1tn soo:y sana. wet 

.:::o t-

,_. 

:o -

- =-:: 
CPT como•eteo at Sc ·ee: 

;: r; 
-V -

>-

70 !-

A42 

BORi NG NO. 

ISL - 4C 

SHEET 1 OF 

DRILLING 

DATE OA-= 
STARTED COMP~~-;:-

4/18/96 4/~. :,6 

REMARKS 

-

-

-

-

-

-

T:o reiusal tor sool samPlE' -
at 35' on 4/ 18/96. Cont:r~e 
to ousn wtth smaller diame:er 
water samoling tool. No -
adaitoonal soil samoles 
collee<ed. 

-

-

water samPle collected ' · :::t -
55' :c 56' on 4/ 18/ 95 

-

-

-

SC!tvcr95.oot -



~ 

~ 

~ ..._,.. 

ENVIRONMENT & 
INFRASTRUCTURE 

S UBSURFACE DRILL LOG 
Si iE NAME AND LOCA i ION DRILL ING METHOD (5) NORTHING . ()()703.85 

Al1ea If~Clustnal Par~. 
OPT EAST!NG. 66088.31 

Macon. GA GROUND ELEV. : 349.2 
RUST ?ROJECT NUMBER 3394 L30 M.P. ELEV.: 

LOGGED BY : Lester toHicrns SAMPL!t>; G M!:'l'HQO (5) WA TER LEVEL OA T A 

DRILLING CONTRACTOR : Ftqo Tltle Pusn TIME OF DRILLI NG (DIS): 

DRIL L RIG TYPE : OPT STA TIC (TOC): 

;;£ 
_) 

d Vl"';ii 
...._...: 

;;:: >-
~-

u __,> 
...-- ~ 

z z.l:! a: 
<[ ~ 8o wffi 

~(ij -' B .~ ~ > ,_ 
~ 

<[ 
0 !11- SOIL/MATERIAL CESCRIPTION _.::n ~z a..w > uco O ::E a:-z a: u 0...: w - UJ 

g~ li! 
J:>-o- ~ <[> =(/) w w 

~ ~ <D - ~ ~0 ....J i~ <[ 
(/) VI 

15<: I N/A ()0 0 c~~y ICLI· st1!!. reo/ or a.,c;;et gray/ .. r:,te 

~ mo ttle a 

~ -z N/A ()0 0 tOO 8" IS Still , Orown ! = !3n c rown w•tn reo ............... 
mo ttles. CL AYEY S!L; 'C:~ -ML) ............... 
oottom 4" ,s loose. Cc AYEY SAND ~SC J ............... 

iO - r 1 AY 
............... 

f:8: 3 N/A 00 0 ~r~;· stttl. tignt gray : no reo motn eo w1 th 

~ 
'eo sta1neo lhea1eol ~r a::::ures . Silty. ~ry 

5<: - SeNO 4 N/A ~0 0 fS<f J· orange. :tne !O :neo1um gratnec c1ean 
sana with gr ave1 !IC - :5:1;1 

' . . . 
20 ::g: 5 ~/A ~0 0 - SiLl IMI 1· :"m. wn,te tc ·;ray,sn wn,te. very 

m1caceous. sanoy S•lt I :o - t5% sanoJ. ary 
to mo•st 

"5< 6 N/A ()0 0 1-- SAt:lO IS<'J· wh1te. scattereo o.,o,zeo areas. c lean. 
:n•cacecus. l1ne sana " ' tn 5 - 10:1: sut . ' ' . 

30 :8 7 N/A ()0 0 1-- ~m r ~~~~· :nterravereo or~ .. ,., ana reCCIS" Drown 
S•lls. mots: 

5<:: 8 N/A ()0 0 1-- S!L. T:( <:At:l[J ISM!· tan. tine Silty sana. wet 
• .. 

40 1--

1--

50 1--

1--

~ 
CPT como,ereo at 58 :ee~ 

60 ,_ 

r-

70 1--

A43 

SCR!NG NO. 

ISL -41 

SHEET I 
I 01=' I 

DRILL!NG 

::lATE I( OA -:-::: 
Si ARTE:D COMPLE7EC 
4/~/96 I 4/~/96 

REMARKS 

-

-

-

-

-

-

Tip re fusal tor so1f samoter -
at 35' on 4/ '8/96. Push •nth 
smalle r d iame ter water 
sampling tootin offset bonng. -
No aClditionat sod samoles 
collec t ea. 

-

-

-
"ater samo1e collectec ' ':1:1 
57' to 58' on 4/18/96 

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
Si i E NA~E AND LOCATlON QFllLL!NG METHOO tSi NORTHING . 'Q'QS00.21 

AU1ed lndustnaJ Park 
OPT EAS TING . 661370.13 

\1aCCt1. GA GROUND EL:: '·i . 367.6 
~UST ?ROJECT NUMBER 3394 l 3KJ M.P. ELEV 

~SGGEO 9Y . Lester Wians SAMPLING METHOD !S ) WA T :: ~ LEV EL OAT A 

!JRILLiNG CON TRACTOR : Fugo T\.Oe ?uS/'1 T:ME OF DRILL ING (DIS) : 

DRILL RIG TYPE : OPT STA TIC liOCl : 

...J ...J 
41: 

d U'l";i; 
....._4 

> ~ w - u _, > 
- ~ 

a: z z ~ a:: 
~ ~ 8~ 

wet: 
,::a; ;:' ...J B l: 

w > UJ 
4 > w-

~ 8 ~~ SOIL/MATERIAL DESCRIPTION _.(;!) ..... ~ c... a; > Uco ox a: a ""' cr:z L!...,;- ..... w g~ li! 
- >-o- ~> :=.r.n IJ.I UJ t:t ~ :to - ~~ :::E ~ w- ~ -' 

<t 
r.n c./1 

Is<: I N/A 70 0 SANO Y ~ iL T It-'Ll ' soft. crown. mo1s:. :race clay 

15< 2 N/A ()0 0 - ~A~QYCI ~Y ICLI' >:•11. 'e0d1Sh Or cwn Wi t h DOC<e ts 

~ of 11gnr gray. 20 - 3 0~ •;re ro mea1um sano 

tO ;:g: 3 N/A 100 0 r- ;m u r:. ~ :! II:L'· >: •f~ . reoo•sn ora n.;;e "'1tn t an ~ splotC!'Ies. : race !!uca 

~ 15< 4 N/ A ()0 0 r- S!L T [I'l l I' r. rm. reoo1Sh orange. homcgeneous 

20 :8 1-s N/A ()0 J 5'LIY rL;Y I C~J · :1rm to st•fr . reoc 1sn orange 

~ 
w1 th ran so1otcnes. t race sano iS - 10\l 

'5< r-6 N/ A ()0 0 s:• I I"'L!· 11rm. reo01sh or ange w1tn 1ew 1-•ncn 
oeos ot :me. mo•st. :an sana 

30 ~ 
~ 7 N/A 100 0 ';;ANQ [:;jP}: loose. •1gnt : an to reoo•S·" re'l. c1ear. 

rno,st . . 
'5<' 8 N/A ()0 0 1- S~tiCl IS?!· loose. Jrght tan. c1ean sano w1tn ~ 

large gravel [ I - 2"l 

40 -
-

50 -

-

60 -

-

YO r-

A44 

BORING NQ. 

:SL -42 

SHEET ! OF 2 
DRILLI NG 

DATE ! DATE 
STARTED ICOMPlE"'~: 

4/fl/00 j 4/171':£ 

.REMARKS 

-

-

-

-

-

-

TiD refusal tor soil sampler -
at 35' on 4 / 17/96. Push w·:" 
smaller Otame!e!' water 
sampling toot n offset Dor:r.g. _ 
No aoaitiona~ sotf samples 
collec t eo. 

-

-

-

-

-

-



! 

: 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SITE NAME AND LOCATiON OR I LUNG ME iHOO !Sl NORTHiNG ()0595.21 

Mea Inaustnal Park 
OPT E .lST:NG 56l370.l3 

~acc:n. GA GROUND ;:_;:v. : ::67.€ 
RUST PROJECT ji,IIJM8ER 3394130 M.P E~:: ·; 

~OGGEO 9Y : Lester Wlians SAMPLING METHOD lSI "A-:-:;~ Li:: ·.:E:.. OA TA 

DR IL LING CONTRACTOR : Fugo TI.Oe PuSh TJ!-1E (J;:: :::.;LLi:-.<G itml : 

DR ILL RIG TVPE : OPT 57.1 TIC : -~cl : 

-' -' 
.q g (!l"V; 

...._<t 
> >- ~~ u _,> 

I=: 
a: 'Z~ a: 8o 

I.Lia: 
UJ 

~ <t~ >W 
~:lJ ~ <i B .!! w-

~ 0 ~- SOIL/MATERIAL DESCRIPTION ....,.::J ....;Z 
~Q.) > U<D Q~ es-z a= a:: u 

w w g~ ~ 
<.q =~ 

~ .... ~~ .._:..; 

~ ~ - <t~ 
<t 

co- XL.: 
'J) ~, 

SAND rset loose. 1ogror tan. crean sana "' ' ~~'~ 
1arge gravel II - 2"1 

-= C?1 como1eteo at 75 leer 

50 -

-

90 -

1-

iOO 1-

-
110 ~ 

1-

120 -
-

:3·J -

-

;~o -

A45 

BORING NO. 

ISL - 42 

SHEET 2 OF -
:: 

DRILLING 

GATE ! o.:.-:: 
START EO COMP~;: ::;c 

4/ 17/oo 1 4 /171-;15 

REMARKS 

water :;amore conecteo ~·:-: _ 
7 4' !O i5' on 41:7/ 96 

-

-
-

-

-

-

-

-

-

-

-

-

-



; 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S!TE NAME AND LOCATION DRILLING "'ETHOD lSI NORTHiNG. 00440.73 

Allied lndustflal Park 
OPT EAS ilNG 56097.48 

~accr\ GA GROUND ELE·v. }48.9 
~UST PROJECT NUMBER 3394l30 M.P. ELE'i . 

LOGGED BY : Lester Wjia'ns SAMPL! NG METHOD lSJ -~ ATE:; ~E 'VEL OAT A 

DRILLING CONTRACTOR : F\.9'0 T\t:>e Pusn TIME OF DR IU .. l NG IDIS ) : 

OR ILL RIG TYPE : OPT STA i !C !TOC;: 

..... ..... 
<( (flo;;; ...._<l 
> 2 >-

~g 
w ..... > 

-~ 
a: ~1! a: 8d 

wa: 
LU 

~ 
>LU 

..... 'l; ~ ;i B .~ w~ 

8 ~- SOIL!MA TcRIAL DESCRIPTION · ::0 ..... z 
P-.~ > U<O (5 ~ a:z: a: ~ >-c:- UJ w g~ ~ 

<(<( 
:::(J"l ww 

~ ,_. w > 
~ ~ Cil~ ~ J:o _; i!5 <( 
(/'1 :..~ 

1'5<' ! N/A 70 0 CLAYEY 5 11 "!' 1~11' !1!1!\. '~00t5h Wl!h gray 

!:5:< r-2 N/A so 0 

~ ,,.., 
8 r- ~ :'.J 3 NJA so 0 

5< r-4 N/A 50 0 

. . . . 
::·c 8 5 N/A 20 0 r-

r-

:·=· r-

-
40 -

-

so r-

r- ~ 
C?T comote te'J a: ~6 • e:~ 

-~ r-
~ ·-

-

70 r-

A46 

BOR ING NO. 

ISL- 43 

SHEET I OF , 

DRIL LING 

DATE I OAE 
STARTED jCOMPLE7E:J 

4/ 17 /~ t 4/ 17 1':/!J 

REMARKS 

-

-

-

-
T1o reiusal tor sotl sampler 
at 21' :~n 4 / 17196. P•J Sh "'''·" 
smaller diame ter water -
samohng tocl in offset oor:r.g . 
No aooitional so•l samo•es 
collec t co. 

-

-

-

-

-

water samole collecteo fro~ -
ss· to 56' or. jf \7 / 86 

-

-

-



' ; 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S:TE NAME A~O LOCATION DRILLING .,.ET~I::O 'Sl NORTHING . ()()448.64 

Mea lr.c;.~:~•al Park 
OPT EASTING. 660725.20 

Macor .. G"' GROUND E:..::·.,t · 349.2 
RUST PRCJECT NUMBER 3394l3() "4 .?. ::L.::v. 

LOGGED BY : :.ester Wiierns 3AMPL!~G ME:'-iCC !S) WATER LE'vEL DATA 

ORILL!NG CONTRACTOR: Fugo TI.Ce Pusn TIME OF DRILLING (biS) . 

DRILL RIG 7 Y?E : OPT SiA TIC :rocl: 

-' -' 
<t g (fl";;; 

..._<t 

~ >-

~-g 
u _,> 

I:-=: .... !il a: 
§~ 

wa: 
UJ -' 

z_ 
~ 

>W - a .~ UJ ..... 1-Q) 
~ 

<I &~~ SOIL/MATERIAL CESCRIPTION 5~ 
_,z 

O...Q) > u<O 0 
a:;: c:: u o< w- liJ ..... g~ ~ 

:I: >-c- <I> o-(f1 ~w..: ~ - ~0 ~ ~ -' <I~ 
~ ClJ- 3:w 
(/1 1/'1 

t5<: : N/A 50 0 CL ~:!EY Sll I I t:!L t· so rt. ·eoOtsn crown. l ew c1ay 
15 - :0:10 ctayl. motst 

1'5<' ' N/ A ()0 0 f-- CLAYE'fS!LT IMt t· 'ame as aoove. 110•St 

tO ~ 3 N/A ()0 0 - CLaY !rl ~· Stott. reOOISh vra~ge ,qn ltgnt tan 

~ to crowntsn tan mo:toes 

~ 1'5<' ., ~/A 00 0 - SANOY r1 AY ICt l· Sttll , '!'!.JOISh ><otr'l : an 
sototcnes. JO - 40% sana 

20 pg: r- ~ 
5 N/ A 00 0 :oo 6" reooisn orange CLAY cCLJ [3.Y: Oottom 6" very sttfl. tan. t1r.e CLAYEY SANO !SCI 

wtth gray ctay tam.na 82 
t5<: r- S!~ T fML J· 5 N/A 00 0 fir m. grey rsn wnot e Stlt wrtn rare 

ouro1e 11asers ot c:av . ouro1e root mar•s. ::rv 

30 8 
.. N/A 100 c r- C:ANQ 'SP ': •oose. wn•te. !one. coor"' graoeo sar>O. 

<ery c•ean. ory 

"5<' a N/A 00 0 i- S l~ T lt:!L I' wntte to graytsn wnrt e s11t. nomogeneous 
wrtl'l one oocket of sano at teo of sooon. ar y 

40 8 9 N/ A ()0 0 
r--

SIL T't "ANI.J [:;iMJ: wn•te. lone <o meotum srl ty sand . 
'llOtst. 5 - •o::; c:ay 

'X" () N/A ()0 0 '- s~~c 15EI· whtte. lone sane. crean . ·;nconsOIIOateo. 
r.omogeneous. motst 

. 
.. 

50 18: :I N/A 20 0 - SAND IS PI· same as aoove. mo1st :~ ><e t 

-
:a: 

CPT como•eteo at 58 !ee! co r-

f--

70 1-

A47 

6QR;NG NO. 

:SL .. -4L1 

SHEET OF' 

OR!L:..!NG 

DATE 0 C.l -= 
STAR TED iCOMP0 

.. =-EJ 

4/17/~ 4/1~ ~ 

REMARKS 

-

-

-

-

-

-

-

-

. -

-

-
water samo1e ccttecte-: ;·:m 
57' :0 58' on 4 1 :~ .'96 

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

. 

SUBSURFACE DR I LL LOG 
S! TE NAME AND LOCA T!ON ORJL~ : ·• G ~>~E7r;OO JS ; NORTHING. :0:059202 

~n1ed Incustrtat ParK 
OPT EAS i;NG . 660603.30 

'-'aeon. GA GROUNC ::_:•, 3488 
;;usT PROJECT NUMBER 3~4t3() 

M.P. i::L: I 

LOGGED BY • Lester Wim s SAMP~ :NG METHOD IS} ~'lATER LEVEL OAT A 

DRILLING CON TRACTOR : =oJ:,Jo hoePusn TIME OF GRILLING (DIS ) : 

JR!LL RIG TYPE • OPT STATiC ITOCJ · 

..j ~ 

<t 

2 <ll ";i; 
.__<t 

> >- ...;.J- u ..j> 

-~ 
c: -'ll a: 

~~ 8~ 
w a: 

LU z _ 
I..U >W - ...../ 

6 .~ LU ,_ f-\1.) <t > 
~ 0 th- SOIL/MA 7::RIAL JESCr:li?T ION _, en _.z 

C....;J) 5: u<D u ~<t ~~ c:-z ~..:..~- U.J 
~ g~ ~ ~~ 

~ ~6 =:<ll :::'~ ~ 

~ ~ 
_. 

~~ ... cn -
(f", :Jl 

~ I N/A oc -~ c· aY EY s·~ r ]Ml )' 
tO - 20~ Clay 

~Oft. reOOISI'l oranc;;e. :TI01 St . 

~ 2 N/A 00 - - c· 8 YE 'f SANO I SCI' ;:•!!, reOOISI'\ ora,.,c;;e WI!~ 

~: - ;ome c1ay ;.30 - .iQ~ c•ay 1. ory 

iO 8 3 N/A '()0 ·- - ("lAYC 'fC:oiNQ /C:;:I · ;ame as aoove. c'·l ~ ~ '5<' J -4 N/ A ()Q SAI::IO k!IIO GRA''EL :c::) - GWl' 11qnt t an. ··re sane r:-'~ ~.~ -...tn 20 - JC': coarse ;;rave l. ary 

..,n 
::8 5 N/A ()0 J ,__ S11 j Y S~tlC 15M!' wn•re ano reaarsn c:ange. !ru,ly P~0 

'-'-' 
oeaaea t1ne gra1neo s•tty sana. m•caceous. ar y 

t5< '3 N/A ()() c r- S~t:l!:l !SPJ· loose. wt>ote ano re oa•sh lol'\lte. ' •ne 
:;ano. c1ean .. 

30 ~ - - c:.·: :MLI: 7 NIA 'CO 7 ~· r m . 11gnt -;;r 3v ana ouro1e. - . 
"omogeneous S•lt. :>ne POC"-e t or sc;,.,o 

t5< ~ 15t:i · 8 N/A ()() IJ Cl !H EY S~l:iO !•rm. wn• t e . Clayey sano wo tn 

~: 15 - 2 0~ ctay. mo1st, ncmo geneous 

40 8 - ~ 
9 N/A 0 ~/A no recovery 

. . 
'5< '0 N/A 00 .J - <:,i~ Q l:;iPl· reese . wn•te. r,ne sano. c:e:n. mo1st . 

. . . . 

50 ::8: II N/ A co 0 - S~ti!J !5~1 · loose. wn.t e. r.ne sano. wet. ;~e 1am•na 
ot s• lty sana. very c1ean 

.. 

f-

:.: 
CPT comc1e tea at 57 :eet 

e·J r-

f-

70 r-

::·_- .!5.:ct; 

A48 

SQR;NG NO. 
-sL - .~c:: . ......, 

SHE:::T I OF 

JRJLLING 

8A IE I( DATE 
STARTED COMPLETED 

4/17/oo 1 4/18/96 

REMARKS 

-

-

-

-

-

-

-

-

-

-

-
·,...arer scr.: ~ :::11e-ct~-: :· · :~ 

56' t.o 57· :~ .! / 18/96 

-

-

-



"" -

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRIL L LOG 
S: 7E: NAME AND LOC.H:ON DRILLiNG MET;.;QD lSl NQRTHlNG 

~lhed Industnal Par11 
OPT EAST!NG . 

MaCO"l, GA GROUND =:i..::/ 
RUST PROJEC7 .\'UM8ER 3394L3() M.P :: . ::v .. 

C()239.08 

:O<FE.5.: 

345.9 

LOGGED BY : Ricn Q';<ee~e SAMPLING ME THOO (SJ foiA~:::: Li::VEL DATA 

OP ILLING CON TR ACTOR : Ftqo 7l.Oe f'IJsn TiME OF DR:L:...:NG (bts) : 

0"!LL RI G TYPE : CPT STAT lC t T-.,("'' 
: ~ ..... - j • 

....J -' 
< 

ci r.ll-
._ <t 

> 

~~ 
>- tj- u _, > -- a: z cr: 

§g 
we:: - - UJ -;i lJ.J "" a >W 

~ Q) 
,_ > 

SOIL/MA TERrAL DESCRIPTION 
w~ 

O..QJ ~ > u,D 8 f>l- 0~ 
..... ~ 

~ =-
a: 0 ..: .,..,._ a:z UJ w gg !i:' <> =(/) !:'w - rs: .... ~0 7: ~ . ~ ~ CI)- ~ ...J 

<t 
:.11 rJl 

5<' I N/A QQ 0 SILlY SA~D i"t:ll' loosE!. ·:l ar~ Crown to rust. 
motst. most•v sano. some s•lt 

15<: 2 N/A ()0 0 f- S" TV Se.t:::!D ISI::l l· samE! as aoove. tan to :,gnt 
or own 

•I"' 

;:2.S: - ';j~t:j[J Wi!tl CL d y • ·..) ) N/ A ~0 0 ISF-"CJ· me01um naro. cark reoo1sn 
:Hown to tan/ gray. !110151 10 arv . :nostty sane. . . •ew c1ay . . . . . 

.J-
. 

~ .l N/~ 100 ·) - SAN[J Wl!h GBt!VEL !SP££ii:l' very naro. orange to :3n. 
5 N/A N/ A N/A wn1te. ouartz. mostly sana. :ew gravel. trace 

c1ay ana s11t 

20 1-

~ 

~;J '-

~ 

~0 -

f-

so f-

f- :-= 
: ? ; :cmole teo at 56 !ee! 

30 f-

-..J f--
7:J 1-

A49 

BORING NO. 

iSL - 4E. 

SHES' i OF 

DRILLING 

DA TE OA-:: 
ST AR TED COMP~:: -Eu 

4/!5/96 4/f.::~ 

REMARKS 

-

-

-
TiD refusal tor so11 samote· 
at 15.5' on 4/15/96. Pusr- .. ,:h 
smatter diameter water sa-:hn~ 
toot '" ottset bor.ng. Nc -
aOCit1ona1 so11 samotes 
coue:!e':l. 

-

-

-

-

-

-

water samo1e couectec '·:, -
55· :o 56' on 4/!5/ 96 

-

-

-



' 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S:IE NAME AND LOCAT ION OR!LliNG ME THOO lSl NORTHING. 

~111ea l r.custnal Park 
OPT EAST!NG · 

Macon. GA GROUND :: _:: v . : 
RUST ::>POJECT NUMBER 3394t310 M.P. E:..::v . · 

0()249.76 

660883.23 

346.0 

:..GGGEQ :=v : M. Tay10r S~.MPLING ME THOO (5) W~TE.=l LEVEL OAT~ 

DRILUt-;G CONTRACTOR . F't.go T\be Pusn T :ME OF DRILliNG (DIS). 

CRILL K!G TYPE . OPT STATIC \TOC) : 

...J ...J 
<l U'lo;; -...< 
> ci >- ~- u _,> 

..,...~ 
a: z z! a: 

~i 
wa: -- UJ _, UJ <l~ >I.U 

r-QJ < B.~ > 
SOIL/MATERIAL DESCRIPTION 

w-
~ 0 ~- ..... z C...QJ > uco a::-z 1•·- a: u 0...: I>-E- "'-' UJ g~ ~ ""> ~VI ~UJ ~ - ~0 :::E ~ i>f ...J <l~ 
< 

::o-. 3:: (.,; 
U'l Vl 

t5<: : N/A 80 0 Sll I !ML }· soft. orown. moost. mostly Solt 

rx- 2 N/A ()0 0 - Cl A:l:E:::! SUI IMI i' t,rm. reo01sn orown. gray anc 
tan mott1eo. mostly "''t. ;orne crav 

:o pg .3 N/A 00 0 t- Ci AYEY 5r1 ~ !~! ,. same a; aoove. :;t1ll 

rx- -4 N/A 80 0 SAt:lO ISll l· <Jense. re<l<losn orown. ory, mostly n· 
tme to coarse sana. llt:le !one graver 

20 t-

f--

-:. .'1 
-·-.I f--

f--

40 r-

r-

50 -

..... =-:: 
CPT ccmo1e te<l at ;e: •ee t 

ov -

-

.... ~ -: v 

ASO 

BORING NO 

ISL -.:!7 

SHEE:T l OF' 

DRILLING 

O~TE I OATE 
STARTED ICOMPLETE_Q 

4/3/re I 41171'£> 

REMARKS 

-

-

-

' 'o refusal tor sool samo1e• 
at 16.3' on 4i3/96. P~sh woth 
:;maner diameter water -
sampling tool on offset Dorong. 
No additional sool samo1es 
;:ouec:rea. -

-

-

-

-

-

.... ater samo1e ~ollec: :ea frcm -
55' to 56' on 4/ 17/';,6 

-

-

-



' 

~ -

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SliE NAME ANQ LCCA7 !0N DRILL H·IG ME i HOO lSi NCRT'ii ~iG. 

Aliea Incustnal Park 
OPT EAST!~-<G 

"lacon.:3A GROUNC ::~: v 
"UST PROJEC- NUMBE~ 3394130 1-1 .!' E~:v 

()10a:.?5 

660793.62 

2J5.8 

:..0GGEO BY : QaVI(] Heter SAMPLING METHOD IS) wAT;:~ LEVEL DAT A 

DRILLiNG CONTRACTOR : iEG 2' Sou - Sooon T !ME CF GRILLING lblsl : 

DRILL RIG TYPE S?-15 SiA 7:C t70Cl: 

...... ...... 
<I 

Ul-;:i; :::;;=! > 0 .,_ 
w- u == a: z .... l! a: w e 

8~ 
wa:: 

w ...... 3 .~ \.lJ <9: >W 
i-(!J ..... < > 

SClL/MA TEFiiAL OESCRIPIION 
w .... 

a.. QJ ~ > Uo:o 0 ih-- e5g: ....:~ 
c: u ~<t 5z '-l.J- UJ 

~~ ~ 
~ .,.... 

C)- ~ 
L.U 

~6 
:= :fl _w 

<!\!,i a ~ m-- ~ - ~~ 

1/"l J', 

X I N/A I()Q ': ':• ;. : "4Lt" ' eo Drown. 
~· A ·f:·, Si' T : ~o~ t J· reo or ange. ory. naro 

X 1-
r · ~ -~ =" 511 I :~11 ::>rown. soft. mo•st 

N/A IGO -- J 

10 ~ - ~. dr<=~ S'' T 1~11" reo. some f1ne to meooum >ana. 
~ N/A co - ~aro. ory 

r1, ~ yc v STJ T 
lX r- (MLI" mowea ran ano reo. ~ome tone 

J N/A IGO : -::ua rt z sana. nara. ary 

20 ~ r- c .o.~~:: ~ ~!L ':" i~ l I · 'eo . . ,.,,, c1av. meo1um gra•neo 
~ 5 N/A 95 ·- ;uanz sana. ;uoanguJar. ~aro. arv 

c;..1 ':'== ~ SI 1 : IMI I" X - reo:J. some t1ne sana. ory. 
6 N/A 95 n ·· ery nara "' 

3D tg - r"'• ,1 y:~ C: JI - I"L 1· :an orange. lltt 'e tc no -;ana. , N/A 30 .: ~r~ .naro 

X 8 N/A 00 -

40 -

-

50 -

c;:-:- :JmOieteo at S5 :eet 

60 ~ 

1-

70 r-

A51 

SOR:t-.:G NO 
. ,...,. , 1-
~:::>L - ~.: 

SHEET i OF 

GRILLING 

DATE OA -: 
STARTED COMP~:;-:: 

0.17/95 4/:<:. :f. 

REMARKS 

-

-

-

-

-

-
.:o ttemoteo to take wate· 
samo1e from 32.5" to 
35.5'. out hOle 1S cry. :: 

':"10 retusai ior sot! samo1e· -
at 35.5" or: 12/7/95. Pus~ ... <~ 

smaller Ciameter water sao-: ··~ 
tool •n offset t>or•ng. Nc 
a ddt t1or.al soil s amole.>s 
:::ol!ecteo. -

-

water samole collec ted:,:~ _ 
54· to 55' on <l li2 /96 

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S l 7E \lAME AND LOCATiON OR ILl ;NG ME iHOO (SJ NQRTH!NG '(J(j239.88 

Ailleo Inaustnal Par~ 
OPT EAST:NG ~.63 

"'aeon. GA GROUND !::'_!:V .3-l6.5 
~UST PROJECT ~U~BER JJ94LJl0 M :1_ ELE'·/ . 

~OGGEJ BY · M. TaylOr SAMPL!NG ME THOO (S I WA ' E~ LEVEL DA TA 

CRJL'-.ING CONTRACTOR: Fugo Tt£e Pus/1 TiME OF QRJLLlNG (DIS) . 

CRiLL R!G T '!'PE : OPT STATIC ;:oc>: 

_, -' 

"' ifl'V; 
..._<:. 

> ci >-

~! 
u _,::> 

a: z ,_1! a: 
8~ ~ffi :r: :::: UJ 

-' 3~ lJJ .__ r-
,_ 

> w>-a.. ~ ~ 
<:. 

8 1>1- SOIL/MA TE~IAL DESCRIPTIO~~ 6~ -~~ > uco ··· - a: o..,_ J:>- :I:z o- w Lu :X ~ "'> -(f) ~~ 
~ 

,_ s~ ':I!o z i>4! - ct..., 

"' 
CD- :x5 

(/1 t." 

1-x : N/A so 0 5AtjQ:! S!' I ; N!.. I' son. car~ Drown. cry _ mosr1~ 
s11t. little ':ne sana. •ew c•ay 

Is< 2 N/A '00 0 f- S21t:Klr sur I ~l. ~· l11m. orangtsn Drown, or~. most l~ 
>•It . some ~one sane 

:~J ~ f-J 'N/A 00 0 C::~ l i'f !"'I AY' s:ofl. gray i!'10 reOC:oS I'1 :>ro,.n. Cl'i. 
mostly C!i!v. little Si!! . :ew lone sane 

1-

':J !'. -- 1-

1-

""'\ .-. 
.)·- 1-

-
.:lQ -

-

~ " :·v -

- :-= 
C?T complete·: at 56 ~ ====: 

;:.r -..- .... 

f-

' - -

A 52 

BORING NO. 

ISL - 49 

SHEET 1 OF 

OR!LLING 

DATE I QA-:-: 
ST A~TED ICOMP!.27E!l 

413/93 1 4/171~ 

REMARKS 

-

-

:-.o !IO'iusal !or so•l samo1e-· -
at ' .!. on 4 /3/96. Pusn " ::-
;mailer oiameter water 
samohn<;; toot in o r ~set ocr,,...g_ 
'llo a•JO•t :onat soot samo1e~ -
-:ollecteo. 

-

-

-

-

-

-

-... ater samole collec !ed '· :-:; -
::s· to sa· on 4 / ;7/96 

-

-

-

!Givcr95 OOt. - .. _: · ·-;,.;,.: 



' 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
~:7E NAME !~~0 LOCAi!ON JRiL~ : ~;G "'E -:"i-100 :Sl NQRTi-iiNG :OC2\S.~ 

Alll€c:l incus tnal Park OPT E 11STiNG . 661182.96 

~aeon. GA GROUND E~~v 3<~6.9 

RUST FROJECT NUMBER 3394l3:0 
M.P. E~E·1 

~ :GGEO BY : =!icnO'Keete SAMP\.:~.;G ~ETHCC lSI 'II A TE'l LEVEL G.l. i A 

:RILLING CCNTRACTOR. Fugo TI.Oe Pusn T !ME OF" OR!~UNG (DIS) : 

:r< ILL RIG 7 'fPE : OPT STHiC ;:cc; . 

~ -' 
<t 

2 (Jl;:;; .._< 
> >- w- u -'6: 

-~ 
a: z! a: 

~g 8d ~UJ w UJ 
~~ - ....... 

B .~ w -<t > 
SOIL/MA ~~~iAL CESCRIPTION ~ 8 !11- d~ ...... z o...a.: > U«> 5z ~= w a: 

g~ ~ 
0-:t eli; 

~ 
·.o.l <> _w 
~ m- ~ ~0 -' :i~ <t 

if. (/l 

:cell ana gravel ~ .11 · ~ oaa oea l 

fG:S. N/A N/A N/A ~:o n S~t:IO ISt:ll' ;ctt . ~ark re~ :;!rown. mo•s:. 
::1osuv sana. some ; :: t 

~ ' NIA N/A N/A ["'-t;)o ~' <;ANn I<:;MI · same as aoove 

'0 8 - SAt!(; ~IIQ Cl ~ y IS?-<:- '· 3 N/A N/A N/A naro . ca~< rea crown/ 
; ray . ory. mostly :;::"1..:: . ~ew.1 11 ~: t-: ~·ay 

.2$ ~ N/A N/A N/A Yo."" 
- ~· =- 5 N/A N/ A N/A K. SAND "''I" GRAVEL IC:P! 'i? J· very roaro. aark rea .-b.-ot' 

5 N! A N/A N/A :rJ .. n/ gr ay / Wr\1!!! . •:Uartz, ,OStly Sana. lott ie 

' N/A NI A N/A . .;ravel 1.5 - 2" gravel) 

20 
•:?T :e •usa1 at 15.5 tee ! -

-

1. !""· --'-' 

-

40 -

r-

50 r-

r-

~0 r-

f-

7 ~ 
.. '...1 r-

A53 

80r:i!NG NO. 

ISL- 5C 
SHEET i OF : 

wRILLiNG 

DA TE DATE 
STARTED COMPLE-:-E::J 

.:l/W3/96 J/W3/'i13 

REMARKS 

-

-

-

-

-

-

-

-

-

-

-

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiTE NAME AND LOCATION DRILLi~G METi-•GO (SJ NQR o '-': ~:G 

Ailed Indus tnar Park 
OPT ::A5i:NG . 

"lacon. GA SRCUNO :::~:: v. 

=lUST PROJECT NUMBER 22.94tJ() M.P =- ~ =="· 

'CIOC9U9 BOR::;G t<O. 

-3611.!9 .10 
-~. 51 _::, t_ -

J-'cl' -:r=::. QF 

DRILLING 
LOGGED BY: Rich O'Keefe SAMPLJ~;G ME Tl-iCO !S I WATER LE VEL DATA · 

JAiE 0.A 7E 
OR!LLlNG CONTRACT OR : Fugo TLOe Pusn T !~E QF ORI LL!NG 

DRILL RIG TYPE : 

0 z 
<i. 
> c::: 
UJ 

~ 

10 pg: J 

J 
5 
5 

OPT 

N/A N/A 

N/A N/A 

'</A 

STA T;c 

SOIL/MATERIAL DESCRIPTION 

SANOY rLAY l rLJ· 50it. aark re0a1sh or own. SI1QhPy 
mo1st . mostly ctav. some·s,lt ana sana 

~;!A 1- S~NOY S!L T !Mtj· ~ol!. cark orown to car~ gray . 
s11gnt1y mo1st. mosny Silt. some c1ay ana sana 

N/A N/A ':/A 1- SANOY S'L 7 ' r-4LI· same a; .300•~ . '~S t : ? c-range . 

N/A NIA 
N/A N/A 
N/A N/A 

N/A NIA 

:race ·;ravel 

'<lA 1- SAND w1t~ GRAVE! '"" ' (;;> :· " crC, Jrange :c :an : c 
'-4/A .. nate. ory, mcs:1·t sana. '5:~e ·; rave! : 5 - 2 · · ~. 
'i/A zone 'S 15 - 1e·. near re : :;sa• 

'l/A 1- SAND w1tn C!.AY !SP-sr;· :::eo11;m narc. crange t c t an 
:o wn1te. s11gnt1y !TIO•st. mostly sana. tew c tay 
3na Sil t 

1-----lt'X'..::::::~ S N/A N/ A 'IVA 1- SANQ !S? 1· lOOSe, IHJn t orange tO tan. Sl1gntly 
:no1s1. mostly meo,;~m sane. :•=ce c 1a~ 

30 18 9 

40 

N/A N!A '~/A 1- SAND 1SPJ: same as acove . .:ar• Qrange.r ~vs t 

~/A NIA 

N/A N/A 

':<I A - CLAY w1tp 5 AND 1 Ct 1· nar a. mowec ::•nk ana gray. 
siiQht ly mo•st. !TlOstiy c1ay. :ew sana 

r-
SA~O w1th CLAY 15?-SCJ: :oose. :>:nk anc g ray tC 

.. n11e. Sl1gn x:y mo.st. most•y sene. ~ew ::::av 

f----tt-5:<.:::::::"'1 '2 N/A N/A ' VA - SAND w1tO CLAY !"?-5(: ]· same 3S aoove. t:l01St 

50 ~ 13 NIA N/A WA - SANQ ! SP)· :oose. t 3n :o wrute. satura:ec. mos:ly 
coar se sana 

-
60 C!"7 como1e t ec a t 50 •eet 

-

70 -

A 54 

(TOCJ : 

(b iS) : .Si ART EO COMP~EiEO 

4/ 14 /96 4/ 14196 

~EMARKS 

-

-

-

-

-

-

-

-

-

-

-

JEll: water sar.c"e o:::Hec ted t• : "" _ 
59' to 6C' cr 4 ,'~4 /96 

-

-



ENVIRONMENT ~ 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
3 i iE NAME t. NO L::iC AT !QN CRILL:!'.G ME 7~00 ISl NCR7.-' !~lG . ~'0209.-16 

Ai~ Inaustna! ?ark 
iYT =::A S r;~;G 561299.73 

Macon. GA G><OL'NC E_E i . 3416.3 

RUST ~ROJEC NUMBER 3394L3'G M.P =~= ·J 

~'JGGED BY ~. TaylOr SAMPL lNG Mt ii-!00 (S} ..cA "' E~ LEVEL DATA 

DRILLING CONTRO.CTOR : Fuc;Jo 7LOe PuSl'\ "' !ME OF C~iLL!NG (015 } : 

QRllL Rl G TYPE : JPT s • .:.r:c : ~ .... ,... , .,...,, . 

-' ~ 

ct 
U1 ";i; 

...._co: 
> Ci >- w - u _,> 
a; z -~ a: 8~ 

UJO: ....... _ 
~~ > W w -' ;J:;!ol ~ ,_ ClJ - w ':; 

~ 
ct o .. 0 ~- 30ILIMA TERIAL OESCRIPTICN 5~ -'"'-C... a; > Uo:o a::; C!..J - a: u o<r ~>-L.U w 3~ Zi! UJ "-0~ <r> =(fl -w ~ - ~0 

~ ~ <>f ....: <rZi! :n- 3: u 
U1 U1 

'5<" I N/A 90 0 51' TY r=e_ '! !C:L l· mooera re1y st.:t . orowl' / t e-:l ~, :; n 

~ oro .. n mo ttleo. or y, mosuv c:ay, ;ome Sill 

t'5<' ' 'I/ A 90 0 1- s :1 TY ,.., ~~ IC! 1· same 3 s aoove ~ . 

iO ~ 3 ~/A 90 0 1- " ~ I IY ;~ .1 '! !Cil· s~1tf. ~eoa1 sn orown/ ~ray m-:o! :ieo. ~ ·Jr ·t . :no st ly c:ay, some s,; ! 

t5< ~ .j W A ao Q ~~~VEl'., "~N[] 15!!1' verv oense. ora ng,sn cro .. n . ~<?·\:. :nostly :neo,~:m sana. some ~r a ve l. gr .31 f'!S .,: ·=•cs:>ar 
ano ouarrz co r.S em . ·o 

P.-P'< 20 I2S 5 N/A 90 0 1- ~jl I Y ,.., .1 f iCLI· lrr m. re001sn Orown/ Oro .. n/ gr3y 

~ 
monrec. or y. most ly cray. some .s,lt 

~ 1-5 N//1 90 0 S1L I '"'Li' roose. oe,ge, ar y, mos tly Slit , ''ttle 
; ,~e sar~o. rew c1ay 

30 t:8: 1-T N/A 90 c ~I AYEY ".IN(j :«c;: :nocera tely .:ense. oe,ge. ·: ry :? 

~ : mo,sr. mostly line sana. so:ne c:ay ?) 
rx- 1- CL ~YE'i' c: ~t:l[] 9 ~/A 60 0 I SCI· toose. o·e,ge. wet. mos t'Y :.re V:): sane. ; ome era~ 

~ 40 ~ 1-g WA 1()0 c s~L TY c;.,\ v IC!-ii· so ~ :. Clrlk ana gray. "et . mcs tty 

~ crav . • ,: tre S1lt 

rx- () ~/A 90 0 1- too 7" SANOY CLAY :CHI - 111m. gray ana ::l,r, • . we r. ~ 
mostry c•ay. httte l 1ne to mea,um sana 
oott::m 5" SAND !Swl - 1oose. oe,ge. mo.sc. :nostl'f .. 
11ne to mea1um sana. rew line gravel . . 

50 I2S n ~/A N/A N/A ~A!::I!J 151fj• 1oose. oe•ge ano ye1ro .. ,sh orange. "<;;!. 
most ly ~ 1ne t o c:>ar se sana. tew s11t. tew c:ay 

1- : PT comc.letea at 54 ree t 
~ 

60 1-

1-

70 t-

ASS 

SCRlNG NO. 
rsL .- -t -:::>~ 

SHEET OF 

ORlLL!NG 

DATE .II 0A7E 
STARTED . COMPLETEC 

3/21/96 I 3/281!:)6 

REMARKS 

-

-

-
OPT re fusar at 16.5' 
o!f:;e ! Dor•ng on 3/~8/9-5 
:Jef'letrat,on cone. -

-

-

-

-

-

-

.. a1er sample co!lecteo t rcm 
53' to 54' on 3/ 28/ 96 -

-

-

-
sclvc ~95.oc: - ·:: · ·J :•;~~ 



Ia. ........ 

ENVIRONMENT ~ 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
::. ~ NAME .:.r-.i) LOCATION ORtL·~:NG ME,.HOO :Sl NORTHING 0()20752 

.:.11Jed I0custna1 Park 
OPT EASTi NG 661388.5.3 

"1acon. G~ GROUND E~: v . · 346.6 
;:;usT ;::P.QJECT NUMBER 3394l3() 

M.P. ELEV . 

- ·: ·::GED ev ; M. Tay10r SAMPU>tG METHOD (SI WATE=I LEVE~ CAH 

:::iLLJNG CON TRACTOR ; Ft:qo T\.Cle Pusn TIME OF O~!LUNG (CIS) : 

·:o:LL RIG 7"PE : OPT STA TIC \TCCJ: 

-' ._,_< <( 
Ul"V; > 0 >-

~~ ~ 
_,> 

-~ 
cr: z ..... J! cr: wcr: -- UJ ... 3 .~ w 8o ;>UJ 

- :v - <I > w-
~ 0 &!- SOIL/MA T~~IAL CESCRIPTION ·0 ..... z - :v > UCJ:> 6~ cr::z cr: u o ... - """ 6~ w J:> =- UJ a:; ~> t- if': !::::':.,; - r!:. ~ :!:0 ....; <I~ ~ lrl- .>'1 
< 3: u 
:r: (/'1 

1'5< 1 N/A 70 0 SI~ TY r1 ~l •·-L.I· l•rm. •eoatsn crown/ orown mottlea. 

~ mostly ctay . some S••t. ory 

15< " 
N/A 80 0 - "ILIY c~a:r IC~l · >t1!'. ·eoc •s" :J r:>wn/ c rown mot tleo. ~ mostly Clay. 11tt1e sut. :~: : :e mecovm sana. too 

3 .. oreoom1nant1v ;ar c . orv 

·;, 
PE: -..1 3 N/A 80 .') S6~QY 5'' T · ~l. l ' !Cc:;e. '!!O<lt~r. :Jro .. n. Ol'f, most ly 

;.1tt. scme :-necnJm ~C:"'·C . :gw Cia t . gr ave• 1n Cottom 
5" 

15< 4 NIA 90 0 1- GB6llEL L Y S~t!O IS WI· "'Ooerately oense. reooosh c r o,..n. 
Cry . mostly sane. :;: ::e ! or:e g ra vel. ilttle Sl it . . . . 

.::. J PE: 5 N/A 00 0 - t:l.8YEY S..ltlO ISE ' ' ccse . logrH gray . .: .. hght 
orang1sn ::>r o .. n zor:e. :no•st. most:y meo•um sana. 
some clay . . 

1'5<' 6 N/A ()0 0 - S!LI I ~L 1· 1oose. 11gn~ gr av. mo1s1. mostly s111. 
~ew etav . re .. , ,,e ;;no 

;:J PE: 7 N/A 1()0 0 - SjL T iML): same as aco·•e 

rx- -8 N/A 70 0 S!li::jQl C~8 Y rru· · mocera t ety st•fl. gray/ reo<l1sn L 
orown. mo1st. we! e : :ottom. most:y c lay. zones 
•nth some mea.um sana 

..! 0 -

-

=n 
J-' -

-=-= CPT comore teo at 55 'ee: 

-~. 
": i.J -

,.... 

-,-, 
=.) -

A 56 

BORING NO. 

ISL - 53 

SHEET 1 OF 1 

ORILLJNG 

DA TE DATE 
STARTED COMPLETED 

3/26/96 3/27/00 

REMARKS 

-

-

-

-

-

-

-

-

-

-

wat er s amole collec t ed trom -54· to 55· or. 3/27/96 

-

-

-



_,. 

'-

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiT:O 'iAME ANO LOCATlCN :?.iLL!~·S -.A!:: 7;-:('D !Si N~~7~!NG :CIQ1A8.77 

.lileO lnoustnal Park 
0P7 E.lS7:NG . -:.f):.:o.:.as 

"'acon.GA G ;<OuNO t:l.E .; . 3<=6.7 
:::.;ST =>ROJEC NUMBER 3394L3K) 

"'·"' ~!..E V 

LC;G~EO BY ~- Taytlr SAMPL!NG METHOD (Si _,ATER LEVSL DATA 

OP. lL!..lNG CONTRACi OR. F~o TLOe Pusn '!' :~>~E OF !JRJLUNG \DIS) . 

JP!L:.. q!G TYPE . !JPT s-:- -1 r:c tiOC: 

....J ....1 
<( 

0 U'lu:; 
..._co: 

> >- w- u _,:> 
...,..._ a: z ...... .!' a: 

~~ 8o 
wCX: 

l.U ...J 3~ uJ >W 
>- ...... > w -ClJ 3: 

<( 

~- SOIL/MA TER.IAI.. DE SCRIP TI Ot-J _;c:J _.z c._ > 0 :u a: u cc u ·;::)~ a: :z w...;- UJ UJ g~ 1:!! 
<(<( =~ ~~ 'J-ILCJ 

~ 

~ 
...... ::fb '=i~ ~ ro- ~ - :J: u 

(J') 1n 

:5<:::: I N/A 75 0 
Si! TY 'L ~':' :::--at SOli. 'eO::dtSh crown/ "'rown :nott!e-:1. 

~ :notst. mosil¥ ::ay some s•lt 

t'5< .; N/A 80 :) f- .- : ~l'E" STI i :'-'1..1' ~:•1!. t~~~~s.h ::~rown/ ·;' OY : :en .L 
mocuec. -:r·,_ 11ost:y s~ ~ ~. ',toe c:av. 11t:1e 
r.ne sana 

• . 

18 f-·- 3 N/~ so .') -L4Jf ':' c:;: . , i '!loth I· >arne :!~ 3::>ove 

t5< -l r--.1:. 70 . f- r.aAyf t: v SA NC ~SW I· oe,se. orang.~n or own anc :a ~. f'-~<?·"" - ; r v. me soy · :r.e :o c~ :: ~se sane. some ~raY'?l . :;rams 
~~ cuan z :! nc te1o~oa~ •;o to 1. 5 ::m ~ ·o 

-.-
1:8: 1- ~ !._...) 5 N/A 90 ~ .::..l.t::fD"!' ~ · AY ... -· .. IQCS<' ;~3y an.: ::>tnk . :no•st. mcst1y • .... 

st:Ck y c1ay. some meo··~m sar.a 

~ 1:5<: 6 N/A 90 -:; 1- ~. ~l 1("': :· :Jt1t f . -;ray ar.c o1nk. mostly oo .. aery c1a y. 
ic?'rl ~llt. -;:1o;nt ;ruca 

"{ "'· f:8 i N/A ~ ~ 1- C::.;1NQ ;<;P I· '<:·<:-se . oe:ge. ~:,~~~·t ~~r.e ~c~o . ·~ ... ·::a·~ ~ _..; 

. . 
t'5< 8 N/A ()Q 0 1- Sd/:10 :sri· :oose. gra y. 'llO•St tc we t. mostly meotum 

sana. 11tt1e c:ay, too 3" a~a oo::om ::· are s: •f f. . 
gray ana ouro1e clay 

~o t:8: 9 N/A 90 0 - ';i~NQ~ r~H I~H): moaera tely st~t• . grav 

~ 
ana :::(;rare. 

mc•st ~o .. e:. :ncs tiy :::c; ; . : ::nes wn n scme f tne 
:o :neC•um sana 

~ '0 "l/A 90 0 r- :oo 5" S~ :-,p·t CLA Y :.:;.; i - 'trtTI . ltgnt our;:Jitsn gray. 
:!lOtS\ t.C "e~ . :!IOStly :a-, . '•: tie ~•l'le sana r---
ilOt t om 5" S l NO IS? · - :oose. gr .> y ana orang1sn ::::::::::::::: 
:Jr own. mars:_ :nos :1·; · r.; sanCI. ~ew Cldy r---

~r, 

f8: :1 N/A 90 ') ---.::;:,Nn IC::.W I· ~ ~'-' =oose. oe,ge anc gray. wet. most:y f:ne 
to coarse sana. :e-.. c:a ·; r--=--

~ - :;?7 complete-:: at 54 ~eet 

.... ·-·- -
1-

.. 
1--

A 57 

BGR :NG NO, 
-sL - · : _ ..... ~ . ~· 

SHEE7 I OF 

::I RILl j,._G 

i)ATE !I Ll! - :;: 
5 T Al=;if.D COMP<_:;: -:-:;:c 

3/27/96 l 3127 , 16 

REMARKS 

-

-

-

-

-

-

-

-

-

-

wa;er samO!e : onectea !~:m 
'53' to 54' jr. 31?7196 -

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiTE "'AME AND LOCA ' ION :IRILLING METHOD !Sl NQR:!-iJNG ()10149.42 

~!Ilea lnaustnaJ Park 
uPT E~S TlNG 66000.~ 

Macoo. GA GrlOUND :: -= '. J46.8 
RUS7 PROJECT NUMBER 3394L3XJ M.P. E\..E V. 

!..OGGEJ ; v . M. TaylOr SAMPLING METHOD :S; WA -:-:;:; LEVEL DA T:. 

DRILLING CONTRACTOR : F.;qo Tlbe P:;st> TJME OF Ci'l ! t..LING (OIS) : 

DRILL RIG TYPE : !JPT STATIC i ":":;C): 

-' ...... < < 
ci (f)'U; > >-

~-
(.J uj~ 

"'!"'-
cr z ,_~ cr §S ~Qj !::' -' ~!:! UJ <(~ > W 

...: > .... ~ 
~ 0 th - SOIL/MA TEF::AL DESC~IPTICN -'z ~(l) > <.J ,D c:::: cr u c< 0 -w- ..,.. >-

....-,~ 1,:,; 
~ g~ ~ <(> ~ (/) w -.__ 

1!: ~0 
.,_ UJ 

:r ~ :D- ~ ~ ...:~ 
<t X u 
(/) (/) 

~ I N/A 90 0 SiL I l t:lL I' ;ott . crown ano reaa,sn crown. ory, 
mos t ly sut. 1t::1e cl ay , tew trne sa " a 

5<' 2 N/A 90 0 - Cl..ll l E't 51~ T I ~L ,. ;ott . oran\)<sn or o .. n. orv. mo s:ty 
stlt. some c1av 

10 f8 - S!.l..I:l: CJ6Y 1CL ,. s:,ff . reao,sn orown r orangtsr. 3 N/A 90 0 

~ 
:>rown/ gray mo ttle<:!. -:Jr y, '110S t ty ::av . '•tile s•lt 

5<' -4 N/ A 90 0 GRAVEL I :! SAtlQ : s~t cense . reO<lt SI'l :>rowl'l, c,ry , <2' ,e; :nosttY ttne to :oarse ; ana. some ~; r ave l . ;; r31r. s o r 
c:uart z ana :el<l soar ·e> 

20 
~ () : 

~ 5 NIA 70 0 - CLAYE:! Sl!i::jC lSi: :· ~oo se. oe,ge anc or ang,sn ~ 3n. 0: ~ots\ . :~~ost <y : ,ne sana . some Cta-y. tew meo,um 
sana. m•caceous 8« rs< ~ :co 5" SANOY CLA y ICU - 1oose . orang,sn or o· .. n . 5 N/A 90 0 

~ 
mo•st . mostly : :ay . some mecmm sa~.:l 
:lOt tom 6" CLAY ICL)- ;tttt. gr a y tO :::"~• . ary, 

" mo stly oowoe~ y Clay 
30 ~ 1 NIA 90 0 r---.;ANn I<;P i · !Oose. gra y ana ~ellow t s ~ crange, ·:r:' 

to mo•st. mo st ly trne sana. ht :1e s:tt 

15< 90 0 - :co 7" SAND ;s?J - !oose. gra y . , o, st . mostty 8 N/ A ............... 
:me sana. :ew c1ay 
Cottom 4 " CLAY ICLI - st ttl . qray ana ouro1e. ary , 

......... .. .... 

....... ........ 

40 
powaery c1ay ... ............ 

~ 90 2 
~ ;m TY :;jANJ:l ISM I· moaerately oense. =>.e,ge. ar y . 9 N/A 

;nostly 1me sa !'l<l, some srlt. lttlle c :ay 

t5<' 1C 80 c r- too 6" SANOY CLAY ICHJ - sor: . cr ay to ptnk . mots t . N/A 
·mo stly c1ay. some line sana ::::::::::::::: 
Cottom 6" SANO ISPI - loose. ce:ge. 'llo•st . most ly ............... 
t rne sat\0 

50 ;:g ~I N/A 70 0 ~JSWJ: loose. :;,e ,ge, motst to we t. ~os: 1y : ,r.e 
........... :. 

: o coaoe sane 1----'--

:.:: 
>- CPT comp1et eo at 54 teet 

~."' GU -

r-

70 r-

A 58 

30RING NO. 

ISL -55 

SHEE; 1 OF 1 

ORJL:.. ING 

DATE DATE 
STARTED icOMPLE_t§] 

3127100 I 3/ 28/ 96 

=iEMARKS 

-

-

-

-

-

..... 

-

-
. 

-

-

water samoie c ollecteO f rom 
53' : o 54' on 3/28/ 96 ..... 

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiTE NAME ANO ~QCA::.::-.~ JRILUNG METHOD IS) NORTHING . ()()37 4 :6 

Albea Inaustnal Park 
OPT EAS iiNG : 66€36.04 

Mac0'1. GA GROUND E~: v .. 353.3 
~UST PROJECT NUMBER 3394t310 MP ELE V. · 

_CJGGED BY : FkhO'Keete SAMPLING METHOD IS) 'IIATE:: LEVEl DA TA 

QR!LLING CONTRACTOR : Fugo Tl£ie PuSh T !ME Of: O? i i.U NG IbiS) : 

DRILL RIG TYPE : OPT STAT I C :::c; • 

-' -' 
-<1; 

<11";;; 
...._-<~; 

> 0 >-

~~ 
w _, > 

-~ 
cr z z~ a: §d 

wcr 
!:!::' LJ.J >W ---- <! B .!: UJ I-....... a; > 
~ > 0 17\- SOIL/MA TE?IAL OESCRiPT[Ot--J _, co _,z a.. a; a: Wc,o u 0-c~; o::E crz ~.:::;. w 

g~ 
- >-w ~ ;~ =r.fl ~:..u --' ~ ..... - -<~;If ::E ~ <>~! ....; 

-<1; 
c::~- 3: \...: 

(/1 :.n 

I>< : N/A 00 0 
C:!• - ., ~ACjQ l'i~l ' soft . orown. morst. most·y sano. 

;orne srlt 

~ 1-N/A ;o c ,..:_ :, ·o~ :v SANn :sn nara. orown/ orangei gray. c rv .. 

~ 
-

.,os!ly sano. some Clay 

:o ~ f-
- ~ 

J N/A :00 0 :::t:~C '5?1· loose. rusty orange oro wn. or~. mos tly 
;ano. trace srrt . . 

1'5< f-.: N/A (IQ 0 S~NC; 15~ 1 · same as aoove. s1rgn:1y :::oar :;er sana. rv~ <?·~ :' ace gravel . ·o 
20 ~ 1-

~·.o .... < 
5 N/A :00 0 s.:.~~c :s?J same as aoove. 1rgnt orown. "0 9ravet 

. . . . 
~ s N/A 00 0 1- C:AN[l !5?1' same as aoove. wrute to lrgnt gray 

. . 

30 8 N/A :co c 1- S.!.Ni· iSPl: loose. wl'\tte t o lrgl"lt gray. a•v. mos: :y 
· ;ne sane. trace srlt ana ctay 

"'5< 8 N/A 00 c f- SA~C l!;jPJ· 1oose. wn•te to gray/ oro wn. ory. mos ttv . . 
;ana. tr ace c1ay ana s•lt 

.. 

cO . . 
~ f-

s.o~~ !SPJ: 9 N/A 00 0 same as aoove. wl"late to ltgn t gra y. 
;orgntly ccar ser . . 

t'5< ·o N/A '()0 0 f- S.l:o-;t: 1SP'· same as aoove. trace ~lay 

.. 
50 ~ " N!A 70 0 f- ~~:\ii' 'S~ I · same as aoove. orown ano wn•te. mors: . . 

'5< •2 N/A 00 0 
.__ 

SA~[l !SP! same as aoove. saturatea . . :.:: 
c=: ::omo1eteo at 56 te et 

50 r-

f-

70 f-

A 59 

SOR!NG NO. 

ISL -56 

SHEE T 1 OF 

DRILLING 

DATE QA7: 

STARTED COMP~t:-:0 

4/ (\/96 4/'€i ;£ 

REMARKS 

-

-

-

-

-

-

-

-

-

-

water samo1e conec tea ~ · :-:: -
55' :c 56' on <: /l6/ 96 

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRI LL LOG 
S:~~ ~~~1-4E AN:J LGCt. T ION GRILLING 1.1E iHOO (S J NORTHING. C0254.iS 

Al1ea lr!austnal ParK 
QP7 EAST!NG 66674.61 

~accn GA GROUND E:..::v . · 353.5 
~UST ?ROJECT NUMBER 33941.3() ~ P. ;:_E V. 

!..QGGEO SY M. TaylOr SAMPLp,:; 1-4ETH00 IS! WA i;:::: :_E V EL QAT~ 

Grl!LLING CONTRACTOR • Fo.qo T:.ne Push TIME OF O.q;!..LiNG !Dtsl. 

OR !LL R!G TYPE : CPT S HI. TIC ('!'":C). 

...-" 
_. 

< -...< 
> 0 Ul'U; >- w - u ...-"> 
a: z ~--~ a: 

~g §g 
wa: 

===- w 
~ B~ u.J >W 

<-:l.) <t > SOIL/MA Tc~:AL DESCRIPTION 
w~ 

c... ClJ ~ > U<O 
0 ~- O:::L ~= ···- ex: u 0.-; ~ ,_ 

;.u Z =- "" •.lJ 5~ ~ <> ;::: Ul 
'--' ~ - ~0 <~ 

:i ~ ::s.s ~ - ~ ~ 
:ll ·7\ 

rx- I N/ A '00 0 C• AYEYS! LT .,LI. ;o:t. ~ eod1Sh orown/ tan mo ttled . 
moost. mos tly soiL some c:ay. rottte sane 

fs< ' ~~~ ()0 0 r- ro .a,XEY ""L T '"' ,. ;a~:~e ~s aoove. ary -

. ,--•. 

~ f-··..- l ~/A 50 0 r• iY~Y ~1~ 1 '"'!:ll' l o<rn. : !!dCosn O•own. moost. 
mosli'l Sol: . scme c oav 

t5< f-.J N/A 90 0 GB~ VEi l r 5A!::jr: 15ktl ' ce~se. orangosl'l orown. cr y. r-:-~~.-:. mostt'i ~anc . t,t t:e g ~ ave!. Te w s1it 

20 ~ f-
~·~ 

5 'J/A 90 0 G~.AV <= I I y C::JJ. :-.;r '5'~ 1' ;a:ne a s aoove. yellcwosl'l crown Q · 

R·~ 
Is< t-

~·r·; 
5 ~A. ~A 0 ~~!:!!J::f ,.1 t:.Y ' r'l l' soli . ·.al'l t o o>nll. mo>st. :-:~o ;tl'1 

~ 
; uck y c:a ·,~ . htlle !:re sana. rew s•ot . :nocaceous 

:)0 t8 1- :oo 8" 5.)..\0 (5? 1 -7 ~/A Ni A 0 -: :>se. oeoge. orv . mostly r.ne ··············· sane. ,,n·e ~ ra y I 
ICL ; - stoll. oeoge. ' .:Jr y. :noSi ly ······· ········ oonom 3" :~ .>v ........ ...... 

oowaer v c •ay ··············· 
t5<: 8 N/A '00 0 t:"--sANOY CL A V , -. 1: s111 1. :e:ge. ary. :nos:ly cray. 

~ some lone sana. mocaceous 

40 ~ 1-
!; N/A 80 0 S 1LTY SANQ !S~l · lOose. :eoge ana orang osn orown. 

·Jr Y. most :v !one tO ::l!;Coum sane. ;orne Sl it. 
tew c1a·1 

t5<: f- SiL j Y Cl .;v :,- , :· s: otl . ::>e:ge ano orangosn ;,rown. K) ~/A so 0 

~ 
ary. mostly clay, some soo t . >ittle lone sana 

50 8 II N/A 90 0 - SANOY nAY : ~ • I • tor m. :: \;!'lt gray ana c onk. moost. ~ ' 
mostly c oay. some '•re ;ana. rew s•lt 

r.x ~ SA!::IQ i2 N/A 00 0 ISPl· lOo se . orang:s:> oro><n. moost. mostly 
lone ro :nec o~;m san.::. ' ew clay . te>~ graveo . . .. 

eo ~ I) '!-</ A 90 0 - SANQ I~WI: occse , Gray " ""conk. wet. most oy hne 
to coarse sa no. rew .: :ay 

.: 
r- CPT como1ete·: ~~ 64 te~ : 

70 t-

:;~ -;:1 :c-; 

A60 

BORING NO. 

ISL -57 
SHEET 1 OF I 

OR!L!..!NG 

OATE 1 GATE 
STARTED jCOMPLETEC 

3/ 29/96 l J / 29/ 96 

REMARKS 

. 
-

-

-

-

-

-

-

-

-

-

-

-

wai er samo1e c onec tec from 
53' :o 6 4' en 3/ 29/96 -

-



......,, -

....... -

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
S:7S NAME AND LOCATION OR!LU~.;~ "1E i HOO (S) NORTH ING . O'Ct4C.7 

Allied !ndl:stnal Park 
OPT !::AS i! NG . 66€42.~~ 

Macoo. GA 3ROUNO i:~S I 353.5 
RUST PROJECT NUMBER J394tJJO !-l .P. ~ !.. ~ V 

~0GGEO 9Y : M. TaylOr SlMPLI11.G METHOD :Sl WA T~;:) LEV!OL ::JA T A 

C;:)!LUNG CONTRACTOR Fugo TIJJe Pusn iiME OF CRILU·..;G Ib iS): 

~R!LL R!G TY?E : OPT STA TIC (T3C: . 

-' -' 
<t 

(/)";;; 
..._<t 

> ci >- ~- u _,> 
.,..-~ 

a: z 'Z~ a: 81!5 
wcr: 

!::!:! w <t~ >W - - -' B.l:! w >----w <t > 
~ 8 1h- SOIL/MA TE=IAL OES,:::RIPTION a31 _,z 

::...~ > u<O ~z UJ a: 

~~ 
o<t ~ ,.. 

-=< ~ w ~ <t> =(/) :......~ ... - ~ ~ 'S:!o - '<~ ~ :D- ~ .... 
3: <...: 

(/) './) 

!5<' : N/A 90 0 "!I T ! ~"L I' soft. aark crown, :nots t. ":ICStly S:lt . 
:.we '·~e sana 

t5<: 2 N/A ~0 0 f- <::~~DY 511 T I ~LJ· st1:: . ~e~-::sn :;,~ : .. ~. sngn t ~a r. 

ana gray mottling. most •y su t. ;: : e ttne 
sana. tew c•av . or y 

~o 8 J N/A ao 0 - 5AtjQY 511 r r ~u· st tt: . : eaa•sh or~w n. ary . mos::v 
s•lt. some t•ne to co.:~se s ane.~;: .. ~ ·av 

"5< 4 N/A 90 0 - S~ND ISEI· toose. orang•sn orown. ::y. mostly 
:•ne sana . . 

? '"' ~ -- V 5 N/A 00 0 s~~D ISWJ· •oose. yeuo w· sn crown, :r ~. mostly 
:.ne t o coarse sana. u:tte l•ne o;;ra~el , tew su: . . 

t5< -5 N/A 90 0 SANQY .~1 !:r: l(;i:jJ' st, ~ r. ~eaa•sh :~"· :TIOtSt. mostly 

~ 
·:lay, some ftne sane. !::•Caceows 

30 ~ : N/A 00 c - S~NQY :L~ Y !CHJ· same as aoo• e ~ 
t5< . - 5ACJQ Q N/A 90 0 IS Pi· loose. oetge. cry, mos::·f l 1ne sane . 

mtcaceous 

40 ~ ; N/A 90 0 f- SAND !SP!· same as aoove . . 

t5< ~ cr·; I' '0 N/A 00 0 ;oc AY Sttt!. ltgnt ~ ra y . ary . mcst' Y oowoer·1 

~ 
:1ay 

50 ~ f- c::o~,NQ• r1 AY (ri:jJ· II N/ A 00 0 st•r: . ~•9 1'11 gray :."la Dtnk . c~y to 

~ 
mo•st. mosuy ctay . >·::me r,ne sa;-~c 

t5s f- ISMl' !2 N/A 80 0 5 11 T '( SAND moaeratecy oe~se. ye!low's" ~an . 
-:~c&~t !o wet. mosr:·1 ~.r.e to me:•ur.J sana. so:'Tie 
Sil t 

~r 

:8 f-...... 
I~ N/ A 1()0 0 ~.\N[J !SPi· mooer ately oense. It~~~ gray, wet. ·~ -., 

mostly fine to mea•um sana. te"' c1ay 

:-= 
f- CPT como leteo a t 6 4 :eet 

70 f-

A61 

BORING NO. 

ISL-58 
SHEE T 1 OF 

DRILLING 

DATE II OAiE 
STARTED ,COMPLE:TED 

4/3/00 I 4/ 3/t:£ 

REMARKS 

-

-

-

-

-

-

-

-

-

-

-

-

.... ate~ samo1e ::uestec •:::':i 
63' ~c 5.:1 ' on ~ / 3/96 -

-



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SITE NAME AND LOCATION ORILUNG METr-IOD lSI ~ORIH!NG. ()102.:!9.96 

Alhed !naustnal Park 
OPT EAS TING . 661524.58 

tvlacm. GA GROUND E:..Ev. · 353.7 
~uSI pqOJECI NUMBER 3394l3() "'.P. S:..EV .. 

LOGGEC 9Y · "1. Taytor SAMP!..!NG METHOD lSi WA I ER LEVEL OAT A 

OR!LL!NG CONTRAC TOR : Ft.qo TILle Push i!ME OF CRILLING (DIS ) : 

G~:LL =l!G TYPE : OPT STA TI C ITOC): 

-' 
<1 

Vl";;; 
._<( 

> 0 >- tj- u _, > 
a: z ~--~ a: 8o 

u.~O: - - ~ BE IJ.J <(§ >IJ.J -'--
<1. UJ'::; f-'lJ > 

~ 8 !71- SOIL/MA T:::RIAL CESC;;I?T~JN -..JC!l ...J"'-::...a; > U<XJ 0~ a:-; 
!,%!:::::. c:: Cl<( I>-w L:.J g~ ~ ""> = c.n 

u.J -
;_. ~ - '±'O 

_w 
:E z w- ~ -' ~~ < :r. c.n 

t'5<' I N/A 90 0 C~~v c:: v SliT IMI j" r<:o<:lo~n orown. aar~ ::own. sor t . 
:noos t. moslly snr. some C!c y 

rx- ' N/A 90 'v !- C:j" 7'!'rLAY i/"1 ,. r eaa1s~ orown/ :an m:::1e<l . very ?; " ;toll . ar 'l. most l~ eta'{. scrne ;ott 

!0 8 90 - rji3~~E ' ' ., c:8t~D jC:'fli • ~ 
J N/A 0 -:e~~e. reaa rsn or::·..,n . : ry , 

r:-'~ <?-'C. 'TIOStl y sana. some qra vet. •ew crav a~c su; 

~·2'< 
:5<: -~ N/A 1()0 0 5" Ty ~"LtH ii"LI. :eaa,sn o• own / tan ::>;;:::le<l. stil:. 

~ 
mostly c ray. ll ttre s•rt 

20 1- ;0 
~ 5 N/A 70 0 5.1t:l[J :s i! J· reese. yellowosn or own. ar·; . -:'OS!IY 

line to coarse sana. :1:t1e Silt . . 
:5<: 6 N/ A ~0 'J r- S'"• Ty ~ANQ ISM!' '•oo se. orango~ :'l c ro w~ . :noost. 

mosny tone tO :neooum ;ar:c. tew c:a, . ·ew oJra vel 

j :J 8 ~ N/A 90 0 f- c;r, ~'!' C:A NQ !;jMJ: .oose. oe:ge, moost. -.:~s:;'f r,ne 
sana . some S•' t. tew cray . mocaceeus 

'5<: 6 N/A 90 0 1- S'1 Ty SI!.~Q IS~ l · reese. llgnt gray. cry . :nost'Y 
!1ne sana. some s•lt 

40 ~ 80 0 - ;jANQ I<;WJ: 9 N/A tease. cr angosn oro ... n ana :e:ge. mo,s t. 
·'liOs t:v tone t o meaoum ; ana. l!l : re sn:. ·ew c:ay . . 

:2< I() N/A 80 1) 1- c· ~v 1CLJ· st tl f . :>onk anc gray. cry. mos: •v 

~ oow<le ry c 1ay 

50 ~ - f"• d:X:EY SAtjQ !S~" i · II N/A 70 0 cense. oe,ge ana ••;"'t ou:pre. 
~-moos!. mosny 11ne sar.a. ut:re mea•um ;an<l. some 

: ray . tew s•it ~ 
t5< -11 N/A 90 c C>.d ':' !CHJ· fi rm. orang1sn t an ana gray . "'C•St . 

~ 
·• .'!last ly crav. 11t:1e :or.e sane 

6C !8: :3 N/A 90 0 I- ;ANQ i~P I: roose. ti gnt gra y .... e t. mos~··! :•ne 
;ana 

---..!....,_ 

:::.£ 
1- CPT ::omo1etea at 6.: ree t 

- -. 1-! : ... : 

A62 

BOP:·.G NO. 
- ~, :--
~2JL -:)~ 

SHEE:i 1 OF 

::JR [LL! NG 

C~TE o· -= - -
STARTED COMP·_::.,.;:c 
3/28/96 3/~196 

RE~v1ARKS 

-

-

-

-

-. 
-

-

-

-

-

-

-

... ater sar:;;::.e -:::llec\ec '·=.-: 
63' to 6<f ::;r. 3129/96 -

-



~ 

~ -

I 

~ -

ENVIRONMENT & 
INFRASTRUCTURE 

S UBSURFACE DRILL LOG 
:::~:::NAME AND L0Ct.iiCN CRil l iNG ME THOO (S) NORTHING . 1()10835.96 

AU1ed I:!CL:stnal ;;:>rk 
OPT EASTING 65995l!5 

."1acoo. GA GROUND E~::. 345.9 
RUST PROJECT NUMBER 3394i.Ji0 MP ~L=V 

:..eGGED BY lester l'lians SAMPL !'JG ~E 7f-'00 (SJ WH':= _EVEL DATA 

:::ln! LLING CONTRAC 70R : Fugo ii.Ve Pusn T!ME OF c:;:_~;NG (biS) : 

JR!L L RIG TYPE . :;PT STATIC . ...,'- : . 

-' .... 
<[ ....._<I 
> d 

(fl., 
>-

~§ 
u _, > -- a: z -!II cr: 8e5 w cr: ..... 

...J 
z _ l.U >l.U 

- ClJ ..... 3.~ > cu>-
~ 

<[ 

8 ~~ SOIL/MA TEi1IAL DESCRIPTION _, en _;Z 
::... . .3! > U(!) O:E ffi:; ..... o:z:: 

~~ 
a <I - >-5- l.U ~ <[> >=l.ll 

~ >- ':l;!o 
_w 

~ ~ -' <[~ 
<[ 3: :_\ 
1./l (J'. 

"5<: ' N/A ()0 0 
rt.,AY !rL I· s~tt. orcwn -3nc · eoo, ~n orown. ~ugmty 

~ pia~t•c . mo,~t 

:5<:: -2 ~/A QO 0 L:LAXE':' SANO 1sc:· > o~t. reaa,sn orange wt th tan 0: SDIOtCnes. lnO•St , 15 - 30% Clay 

·:~ 

~ -
?;f 

: ·.......~ J WA QO G '5 A~D IS;>>· tan. rneaturn ro c:>ar se sana wtth some 
gravei. iiOISt !O ~€\ .. 

R ~ S~t:!D Wilt (iRAVi<'l :se-;:pl· 4 '-;/A. QO 0 1oose. coarse to "er y ~<?·~ coarse s<Onc. "' 'tr' oea gra•el . mo 1~1 

20 ~ I- ~~< 
5 ".J/A ·100 0 '"L T Y '5:. t<:J :"MI '""In "~r-.;IJ ' SPJ · loose. orange 3na 

tan oeaaea t,ne Stlt y sana ana sana. moos t 
. 

.. 
rx- ~ 5 'II A. 100 0 CL ~Yf. V C:A!:jQ rscJ· !11 m. wnomn gray. very ,,,.,e 

~ 
c:ayey sana tO Sa,.,ay ClilVey ~ tit. moos I 

30 ~ ~ 7 ~lA. 100 0 ~A. NO :~oJ: 1oose. wntt e . · ·~e •o meo•um coean sana. 
1'1\QI'S t 

rx- f- t;~~[J ~ ~ 1n '1RAVE1. IC:Pl!J?!' 8 '1/A. QQ. 0 loose . tan to reaaosn 
~<?·"-ran. ''ne to :neo1um sana w1th rayer s o 1 sana ~no 

oea grave l. clean. moost ~·;><; 
40 ~ 

.._ 
g N/A 20 0 SAN[;! w•!n :li[' ; ,- SAND ISP/2MI: tannost\ crown ana 

.. n,te . Jeaoeo sana ana :;a:y sana . · .. et 

-
~ 

CPT COr.lPie t ea at 47 teet 

50 -

-

60 -

70 ~ 
A63 

BORING NO. 

ISL-60 

SHEET 1 OF 

DRILLiNG 

DATE I( OA 7E 
S T AR TEO COMPLE -:-::!: 

4/19/96 I 4/19/00 

REMARKS 

-

-

-

-

-

-

-

-

-
:..ater samore co!lec te::J tro;n 
46' to 47' on 4119/96 

-

-

-

-

-



ENVIRONMENT & 
INFRASTRUCTURE 

.. 

SUBSURFACE DRILL LOG 
::"'"E NAME :.:-;0 LOCATiCN wRlL:..>.G ~ETi-!CD \S) NCRTI1 \NG . OI'C6~.23 

Albee [f'ICustnal Park 
OPT E. AS T !NG 659CCi.96 

~ac0'1. GA GROuND :: ·. :: ·; :l2SJ 
RUST pqOJECT NUMBER 3394 L3(l M.F =~::v 

.:GGEO 8'' . ~ch O'Keete SAMP'. :NG ME<;...QQ iSl 'II A ~==l LEVEl_ C!. T A 

:J"lLL!NG C:JN TRACTOR: FIJgrO TI.Oe P•JSh TiME OF GR['.LING i b i 5) : 

:H!LL RIG TYPE : OPT STATIC ;TCCJ: 

-' ..... 
< ..._..: 
> g (/')v; >-

~a 
u _,> -- cr: z ~ a: 
8~ 

-.JC:: -- w 
-' ~ 

> W 
- QJ a:: :..LJ I--

~ 
q 

0 1), - SOIL/ MATERIAL DESCRIPTION _.Cl) _ z 
C-ClJ > u"' e x 5z cr: u O.q: '.,::!.:::. "'-' g~ ~ 

_ ,_ 
u.: <t> ~l/': - ~ z ~0 - ~UJ 

~ CD - ~ -' :i~ < ._., 7i 

tx: ; N/A ()0 0 SAND I Sll T ( MLI· :;ct:. carH orown to otown mo>$t. 
most •y sut . some sana 

t'5< ' N/A ()Q 0 1- SANOY "l' - IMl J· sa":\e ::s aoove. ;at>Jr a tea 

::~ 
~ 

1-3 N/A 0 0 S!!.!::IO !d ''" SiLT ! c::::;:~ ... c: ..._ •. :oase. ~2n to \ra·f . wet r 
-1 N/A 60 0 saturarac. most•·t ~ c, a !coa~ :;e J. few Slit 

""" :.:: 
CP':' CCIOOieteo a : :6 •ee ~ 

20 1-

I-

~0 """ 

1-

.:!Q 1-

1-

:o 1-

""" 

ec~ I-

1-

:o 1-

A64 

80RING NO. 

iSL -6: 

SHEET : .;F 

DRILLiNG 
:")A - :: ::lATE 
-~ -

ST ARTEO iCOMP:_~ 7EC 

J/0/96 i 4/G/ :6 

ReMARKS 

-

-

waler samo1e co11ecte-: !· :.,.. -
:s· lo 16' on 4/ 13/96 

-

-

-

-

-

-

-

-

-

-

-



~ 

~ _; .. 

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
SiiE "<~ME ANO LOCAi!ON ORiL~lNG ME i'-iOD IS) NORTH: NG . :Ctl39626 

Alhed !Mus tna1 Park 
OPT EASTlNG 661869.71 

Maccn GA GROUND EL : V. · 336.6 
~UST P~OJECT NUM8E::; j,3;:?4L3() 

M.P. E:..::v . . 

LOGGED BY : RICh O'Keefe SAMPL:NG ME! '-iOO !Sl WATEi1 LEVEL. OATA 

OR!LL!NG CONTRACTOR : l=ugo T\fle Pusr. TIME OF CRtLLlNG (D IS) ·. 

OR ILL RIG TYPE : OPT STATIC t·:Jc l . 

_, 
......,<i <f 

d > (fl~ >- w- u _,> 
-r~ 

a: z z~ a: 
~~ §d ~5 ...__ ~ ;:i "t! ;- ClJ a~ w=; 

c... JJ ~ > 0 5-!= SOIL/tv1A ;ER~ A._ OESCRI::>TION _, en _ ..... 
a: u<O u :::1...: O:::E ffiz ~.:;;. UJ w 3~ ~ 

- ,_ 
~ ""> ::: (fl ..... w 
:::E ~ CD- ~ ':J:'o - <~ 
<f ~ (...; 
(fl !J' 

t5<: : NJA eo 0 Sl!.t:inY Sll ; :Mi I· SO f t. Orcwn tO Odrk Or:>wl'l. rnoost . 
mostly s•lt. some sana 

i'5< 2 NJA rJC 0 r- SI!,NOY 5r : 7 ' r-<L J· same as aoove 

:o ;:8: 3 NJA ()Q () - s~rsnr c-!· ~ : ~ JI· sort . rust ::lrown to orange. moo st . 
mos:1~ s:lt . ;erne : :ay anc sana 

rx .l N/A ()() G 
,_ 

su;QY 511- i i"'l !• sott . orange tc gray. 'TIOos t . 
:nostl y ;oil . ;erne sana ar.·~ ~:ay 

~0 ~ r-5 N/A ()() 0 SAN[J lSD'· s.;ft. tan :..1th ;cne orange anc >~note . 

satura:ea. mostl y coarse sana 

.__ 

3~J -
.__ 

4C -:.:: 
CPT como1eleo at ..lG tee t 

r-

5C -

-

c:::~ -

-
-~ , , __ : ,_.. 
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BORiNG NO. 

ISL - 62 

SHEET t OF ' 
ORlLLING 

DATE DA~E 

STARTED COMPLETED 

4/\3/96 4/\3/00 

REMARKS 

-

-

-

-

-

-

-

water samoJe collecteo ~r:::r.: 
39' lC JQ' 01" 4/13/96 -

-

-

-

-

-

-
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'....- J -

ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURF ACE DRILL LO G 
~:rENAME AND LOCH!ON OR!LLING ME Tf-100 :s; ~OR7;.. l NG . C()J88 . .35 

.llbe<l ln<Justnal ?arK 
OPT :.\S ii~G . 66CI.)t49 

Macc:t1. GA o3ROUN0 c·_: ; .:JS.3 
RUST ?ROJEC: NUM8E.:; JJ94l3() M.P. E~EV .. 

~:JGGEO 8"f : Lester wliCWTls SAMPUNG METHOD($) WATE~ LEVEL DATA 

CRILL!NG CONTRACTOR: FU!Jo TIDE! Pusn TIME OF DRiLLING lOIS) : 

GRILL RIG TYPE : OPT SHTIC (TOCI: 

~ 
~ 

ci 
..._<l 

~- \11- >- u _,> -- z ~~ a: ~- 8o 
wa: -- UJ 

-;i ~ <g >W 
,_QJ .... 

SOIL/MA TER:AL DESCRIPTION 
w-

~ 0 !}, - 5~ _.z 
~ClJ ~ u<O u O-ct a:z-. ·- UJ gR ~ 

~>-=-
~ 

w <l> - "' ww - - 'l!o ....., 
i~ :E = CD- ~ -<t 

1/l 1/l 

'5<: I N/A 00 c Cjj TY CLA Y 1ru· st•ll. reooosn orange. trace 

~ oea gravel 

'5<' 1-2 N/A ()0 a =· T IM! J· sott. or own to r al' . 

!0 8 - '"l..A:!"::! SAt:lQ J N/A 00 0 1<:.1) · rea ano :annosn .. note w•th 0: ZO - 30% c1av. ~ew m:n lavers :<1- ,ncnl Cloy 

~ 
'5<' 1-.l N/A ()0 0 -~tHEY SAN[l ISC:i "110 SAN[J IS WI" ~eoa•sn orange . 

~<:>-'=-rone to coarse coayey sana ano sana"'''" ac.::ro.,mate1·1 
tO% pea grave! . ·o 

20 ~ t- '=~i::jQ 
~-rr<: 

5 N/ A 00 0 1se1· toose. reaaosn ran. lone sana. coea!"!. 
trace solt .. . . 

~ 6 N/A 00 0 - <: A!:![l 'Sf I· toose. wnote. lone to meaoum c•ean sano 
.. 

JO ::8: Nit>. 00 c - ;.lNQ ISPJ· wnote ana omk. tone sane. moose. ::ace 
sott ana coav .. . . 

!5<' 8 NIA 00 0 t- S~tlC ISei· loose. wn•te l•ne sana. c:ean 
. . . . . . . . 40 ~ 9 N/A (JQ 0 

t-
SANQ (SP!: loose. wnote rc :an lone sana. moos: 

to wet 

~ 
CPT como1ereo a t ~5 reet 

so -

'-

50 r-

-
70 -

A66 

80R!NG NO. ts• .~-
• L -oj 

SHEET i OF 

ORILL!NG 
DATE I QAT: 

ST ARTE!:l icOMPLE.E!J 

4/'9/00 ! 4/'9/00 

REMARKS 

-

-

-

-

-

-

-

-

.. ater samole collected t: .:-n- -~4· to 45· on 4/ i9/96 

-

-

-

-

-



ADDITIONAL INVESTIGATIVE DATA 
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ENVIRONMENT & 
INFRASTRUCTURE 

SUB SURF ACE DRILL LOG 
?ROJECT NAME MACON NAVAL ORDNANCE PLANT 
F !EL 0 ENG/ GE 1J ....;O::.:.·..;..H;.::;E.::.:i.L:.;::E:;.;R ______ _ 
AUGER I. D. ( •nl _J.c.....;.:t/_4:...._ ________ _ 
;:, I G T r P!: ....:C::;.).I.:.:E:...7;.::::..__ __________ _ 

?ROJE C T NUMBER _.l3:.:9c=.35;:;,;:3:.:..:.0:.:0;.;:;0 _____ _ 
WE A i :-;ER SUNNY. ~!LO 

GROUND EL v. [ : t1 -~:.:' 7...:0:.:.:.9:.:0:...._-:-:----:-:---­
QR[L !.i:-..!G MEii-iOO "'OLLOW STEM ~UGC:R 

SOIL/MATERIAL OESCRIPT: ·J!\1 

:opSOIL car~ reao•sn o rown. organoc >•It ' (}L) . j 
I z I 

::lAGE ; OF 2 
30R[NG NO 9-7 
JA TE 3/ 30/ 94 

-l HEY <;!IT = ~t ! reo . I 
---- - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- I ' '' ~ y= ·, c: i' ' ' V H } re'J . :;o r t: ~eorum o •ast .: : :·' · 1 

I 

I 2.2 J iC 
2 I 

; 0 er!orrr.eo contonuous monotorng -
: o r .:>reatnong ;:cne "'ttl OVA. 

' -------- - - - - -- - - --------- - - - - -------------- - - ----- - --______ ___, 
;iott : :ew t.n e to meooum ouartz sana ~ra~ns . :o w 
;,•astoc:t y . 

: 4 I ' 
2 1 713 I 100 i 

: :6 1 

! '----- ---- ---------- - - - --- - - ----- - -- - - --- ---- - - ---- - -- -- ;..... __ ......;. ___ __, 
re 'J W1!h yellow lenses. very Stott : !ew : . ~e graonS ci 
::uartz ;ana ana ~elasoar . ~r on staon1ng. -:ry . 

!0 <=ANOY!"'IAY :cu r ea. yellow. tan. nara . :e!asoar sane 

I 

i 41 ::0,16 
i ~2 
; ! 

I 
s ; : ~.201 go • 

21 ! 

I i g : 

I 5 ',•1.16 100 I (j 

~--~ - ----- -~o::.~u~~~-z_ :~~o~ ~~~~~a-s~·:~~:~ ~~~s~ -- -- -- --------11-...... ---'2~-..... -~ 
·ea. yellow. tan . very nar a. lam•nateo. · · ~e gr a•nec. • I 
·amonat oons at low angle, low strengtn. : ~ -.. otast~c•:y. , :o j 
!!lOtS! . :20.261 tOC j 

36 1 

I i 
I . 3 I 

. 6 I 9.n I 50 l---;::~ AY -.-,-H-) ·--,~~.;.~~-~~~---------~--- u--- -------- --1 ! 131 
:.---~ ---- - -- -- --------------- - - - -- - -- --- -- - - -------- - ;.., ----,--,;,_---' 

2 c; -

::.lNQv ,... , W.':' '!L' iel towosn tan. ·,ery sw' . -:teCium <;;rao:'l e-:J : ,~ 
aounaant l e!Osoar. cuartz. ver y iow '= ·:-'J'JC tlVIty . . •O 

A68 

3 : :2161 sc 
' z'e i 

i 
i 

I 
,) i 

·o · s.s i s~ 
:o I 

! ' e:laongs were : e'o IJnress 
i Otr1erwose "'o:e-:. 

3orong gr:utec :o surtace. 

w. t terour; results. 4 -6· 
(MHJ 

natural :norsture 24'3% 
. :•ouro ;rm•l 56 
: Piastre .r:not JO 

Clastrcot i 1nQex ::6 

; A:tero~;rg 'esur:s. 10- 12· 
:cu 

l'latural moosture 16 8% 
loCUrO hm•t 41 
;:,tastoc ;o:n•t 17 
o•astocrty oncex .?.! 

.; 

I 

! 
...; 

1 
; 

.., 



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURF ACE DRILL LOG 
?~QJECi NAME "'ACON NAVAL CFiONANCE ?'. ANT 

=!ELC ENG/GEO '1 HELLER 
P~QJECT NUMBER _:5Q9~J;!:.SJ~.O~O~O-----­
iiEA THER S~NNY . MILD 

AUGE?. :.0. ( o~l .....;;:-1...;1::..1;;.4 __________ _ GROUND E!.. 1/. I' tJ ...;)::.;7~0~. 90""'---------
0RILL!NG METHOD '-'OLLOW SiE ... :. _::;c;;:l =iG I ·~E ~C~~~E...;i~S~------------------

.- . AYE '' c:ANQ ' c:r 1 J range. :ne01vm oense. f1ne ;~a1neo: 
oJuar t z. rerosoar . 

----- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - • :1 

30 

_,. , ; ·, c:.;NQ !C:!-4! )range. me-:Jo~m rJense. :r.eaoum : : ::;arse 
~:a1neo . ;orn e · ·ne sana. -:::Jartz . ! erosoar . ·~· ;! ; • very 
~ ,. 10 meorum conouc tov 1ty. 

·1e11ow. ;:: atrl1eo at tow angre. rro aore. meooum :o 
•erat1ve1v :-~og n c::nauc trvl t y , !!lOISI. 

~ANC" ~ · ~ Y •f't i r e~. S/ 111. :;rv. 

:: AND ·:::al p;> llowosn or ange. rcose 10 mearum ce~. se. 
:amrna teo. f1ne to meooum graonea: -.. ell sorteo. :luartz 
ano fetoscar. angular . ver y tr raole. 

::"!orst. me01um :o relat rvety h1 QI'I C0:10uc :rvrty. 

.... . .; ~ :-:..q ~~IJO ; s n tan. s~li~ . ~: 3ce sano . ·.~~fv ·:<~~~ 

:::~no u c ttV • tv. orv tc morst. 

5' ' "'" <:.~"JO 'St-~l · : ~o. :an. :neo1um oense . ram1na teo . : :r.e 
Jrarnea: !Tiuscovote . ouar tz . ! ero soar . :rraore . "'Cost . 

::; L ':'" ,.., AY rr r ) "' 'It) SAND· : e~ . tan. t~aro. Silty ::ay " 1th 
.,,e grarneo. sano. t~o 4 " : :r.torteo. :;ecom1n:;; ':lassrv e. 
;anCI 1S i e tosoa r. cuanz . -:~uscov1te : moost. 

12 

;J 

14 

:s 

16 

t7 

I 

I a 1 
9.9 ; ! ,, l 

10 

.·• 

10.131 :c:; 
20 i 

J ; 
I 

3.4 i ·cc · 
5 

4 I 
8.14 ! ·oc i 
16 I 

; 

J 
.J.i I ,,.._ . ... ' 

'2 ! 

5 I 
6.8! --

' I ' 

!2 I 
j r4.2.lr 
I 47 I 

:) 

0 

:;RAve : ' Y t.::ANQ ' SW !. :eo. -::e r. se . coarse grarne~ . ;anc. w1 !l'll 
oro1<en ouar tz graveL ooon y soneo. ~ : • ao1 e. 'e•oscar. _. __ _;. _____ _ 

:uar tz. Cr :1 . / ; :c ! 
\ 
' 

G~Av ;: • .... oi" c:.l.NQ aoo saP c:: .;ND 1 M•!!N AE · : e~se . oarse.! ·s z:.ze i =A 
;ravel (GPl mrxeo wrth reo. mearum gra1neo. =ano. w•tl'l .30 I 
nteroeos ol Sil ty sana (5'=11: g ravel rs auanz . 
' etoscar . ana o~an ~ ·t e . ! :unaeo t ~ s-.;j~ou~.·: e-:! . 

C: !l r ·, C:ANO IC:"l) wo !l'l GRAVE ' ·;pl yertow. or an-;e. r e(J. 
,er y oense; ooor1y sorteo. · cunoea tc s u or;:,·~ .., oe~ 

·etosoar ana ouartz graver. angurar sana .. , e~y !r:aore. 
: eratrvefy r"gn conouctrvrt v. ory to mo1st. 

:o I 
og 20.31! 

36 I 

?AGE 2 OF 2 
BORING NO: 8-7 
DA iE . 9/ J0/94 

REMARKS 

I 

I 
I 
I 

~ 
' 
! 
I 

I 
..j 

' 
! 
j 
! 
I 

' ...... 

j 
I 

~ 
~ 

l 
I 

' -1 
I 
I 

l 
i 
l , 
' i 

l 
J 
I 
I 

j 

I 
I 

---..,-- ------ --- --- - --- --------------- -- -- -------- - -!--~-----' 
c: :; j" t.::ANQ !SYI ""''"ClA Y~" C:AND (C:CJ · ·"'note. :~ange. 2" sec tron of wh•te :uar:zote at Jsi 

' .3na oark or ange. thonly oecceo. very cense. ; :: y sane. 
.. 1\h a s.ngte 4 " ':lea ·or wnote C!aye y sana·. ;;,"'c :n 
;;:,oer 8" oS frne gr a1ne0. :e!TialnOer IS -:~ eOrurr. gra;nea. 
;,;r oecs C':;lnsrs t "JI ;JUar tz 3i"'O fetosoar . ~: S:>ie. :;orst. 
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~o ; 
.20 31.40i ::::; ' J 

43 I 

! 
1 
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ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
PROJECT NAME MACON NAVAL ORDNANCE PLANT PROJECT NUMBER _;9~9:.:3:.:53::;,:.0::.::0:.::::0 _____ _ 
F t ELD ENG/ GE 0 ..,.:0::;..· .:..::HE::,:L~LE:::R.:,._ _____ _ WEATHER CLEAR. COOL 
AUGER 1.0. (,n) -:-4;;...;:,11..;:4 ________ _ GROUND ELV. Itt) ....:.3::.:.15::.:..6:::.::5:...__ _____ _ 

PAGE 1 OF 3 

BORING NO: 8-8 
OA TE. 9/27/94 RIG TYPE _;C::.:.M.:::E:..:7..:5~--------- DRILLING METHOD HOLLOW STEM AUGER 

x:,... 
.... I.U 
... I.U 

:!5~ 

I 
I 
I 

I I 

! 

I I I I 

I 

L 10 j 
I 

15 

! 
L 20 
! 

j 

I 
: 
l 

! 
i 
I 

l, 

SOILIMA TERIAL DE SCRIPT ION 

:::::~ q::" c<owo o<gao" "" lOll 

~o.~o.~~o...~-~~...;!:..:M~L..L.I· ~ark reo. sott: tr,aote . 

S!L IX SAND rSMI · orange. orown, 1erv loose: mo,st. 

oecomes gray,sh .. n,te . fine gra,neo. well soneo. 

mec.11um oense. tme to meo1um gr aineo. 

moaerately sorteo. some ouart z Gravel. mo,st. 

fine :o coarse gra1nea : poorly sortea. wet. 

mOISt. 

SIL TY SAND !<:c-c: .. q - whote. very aense. coarse gra,nec: 
w1t h auar t z gr ave1 . angular to suorounaea. a no a t ew 
lenses ot slity c1ay. 

A70 

I z ; I 
I : 2.2 : :QQ \ 

i ! z ! I 
I ' I : : 

I ! i I I 

I I : I 

I 3 I 12 
' 2 ! I 

i I 

I 

4 I 2~ 
I 2 

l 2 ! 
5 I T7 : . I 

: "! ! 
I 

I l 
! 
I " I 6 . 10.10 I 

12 I 
I i 

; 

J j 

I 7 

!1.13 
:s 

. 3 i 
9 16.10 i 

, !7 I 

i 
: 20 I 

lO 131.331 
I 34 I 

! 
I 

I 
I 

I 
i 
I 

so 

I 
I 

I 
i 

0 

REMARKS 

Pertormeo cont,nuous mon1torr.g l 
of oreatnng zone w1tn OVA. 
reaoings were zero untess ~-
otherw,se noteo. 

Bor.ng grouteo to surface. 

A tter our g results. 18 - 20' 
ISP-SM) 

natural motsture 14.\% 
Non-olastic 

-

1 
l 
j 
j 
I 

~ 

i 
l 
~ 
j 
l 
I 

·' 



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
PRQJEC7 NAME MACON NAVAL ORDNANCE PLANT 

F iELD ENG/ GE 0 _,0:<.:. . .:...:H.,EL..,L::.E:.;..R -------
PROJECT NUMBER ...:8::.:9:;,::3.:::53::..::.0~0~0~----­
WEA THER CLEAR COOL 

AUGER I.D. (on) _4;;:...:.:.11.;;:.4 ________ _ GRO UND El v. (f I) .....:3::...15~.6::::5:.__ _____ _ 
RIG TYPE ...:C::.:.ME.::::....:7~5 _________ _ DRILLING METHOD HOLLOW STEM AUGER 

-- I ~..., I 
UJUJ 
o... I 

I 

SOIL/MATERIAL CESCR!PTION 

CL AYEY SAND (C:Cl · wtu te. st.t 1: orastoc . .:=uartz. !elasoar. 
muscovo te . 

11 

i 
J I 

5.5 I 

! 
I 

I 
I 

16 ; 
I 

I ---~' ------ -- ---- - -- - -- - ------ - -------- - ----- - - - --- - ~~--~-------~ 
~ 

i 
I 

1 S AN D iC:Pl Drown . aense. meaoum graonea: well sorted. moost. 

I 
I 

' 
; 

I 

25 
I 
! 

less moost. 

·- 30 

i 
wn•te. slightly mo1SI. 

oate yello w. ana reo mot t lea. wet. 

"' hote . massove: rel a t i ve ly ~c w concuct •vl!y . 

' "'t:; 
\ . .) v ~ 

! 
tan. rea. ana yell ow mott:ea. very •:Jw conauct1vity . 

A71 

I 

9 
u.Jt 
JJ 

J i 
13 5,11 I 

i 19 I 

! 

6 I : 
IS 6.6 I' :co i 

I 14 . 1 

16 

17 

18 

I 
I 19 

1 20 

I I 

! I 

5 I I 
7,13 j 1s 1 

14 I 
I I 
' I ' 

4 I ! 
6.11 I j 

II I I 
I 

I 
; j 

5 i 
6.8 1 ::o l 
IJ I 

I 

3 
5.7 :oo 

9 
10,11: so 
!J I 

I 
I 

I 
i 
i 
I 

I I 
I 

I 
I 
; 

: 
i 
I 
I 

I 

I 
I 
I 

PAGE 2 OF 3 
BOR ING NO: 8-8 
OA TE: 9/27/94 

REMARKS 

A tterburg r esults. 2 4.5-26' 
rscJ 

natural mo1sture 14.5% 
hQuo<l lim1t 3 9 
oras t1c bmit 19 
Dlas ticoty inoex 20 

i 
i 
I 

' -1 

j 
j 



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURF ACE DRILL LOG 

PROJECT NAME MACON NAVAL ORDNANCE PLANT PROJE CT NUMBER -l8~9.:,35!::3-~00!!:!.0 _____ , ---- -----, 
FIELD ENG/GEO 0. HELLER WE ATHER-lC~L!>.!EA~R.a..!:C~O~OL......_ _____ _ 
AUGER 1.0. (ml 4114 GROUND ELV. (ftl _,J~t5~.62..5 _____ _ 
RIG TYPE CME 75 DRI LLING METHOD .,;QLLOW STEM AUGER 

l x_ -..., 
a. w 

I ~ l.o. 
I 

I 
i 

I I 
I 
' 

i I 

r 
I 

I ' 
I I I 

' i 

I 

j ~ 45 
I 

I 
I 

H w 
I I 

! 

50 i 

l 
u 
: I . I 

I 
I 55 i 

- 60 

SOIL/MATERiAL DESCRIPTION 

CLUEY SA~D !C::~" l · yellow ana tan mottleCI. stif f t o ver y 
s II tt. I ine gt aonea. 

BORING COMPLE "~"~0 AT 51.0 FEET 

A72 

I I' I w ... 
I >- ue ~z ... z <Ill a: -c a.lw w -o ... x "" ~~ .JW --' 0 a. 0 .. > ... ... If)_, 0 Cca:5 Ill <f) CD t.J c( > Will w 

a: ~0 ~ 
:s 

I 
I 

I l 
I I I I 

I ' I 
I I I 

I 
I 
I 

i l 

I 
! 
I 

I I 5 
21 13.14 1 i I 

16 I I 

I 

I 
~ i I I 

I 

I 
9 I 

22 ~~~;I 
I 

I I I ; 
i ! 
1 

PAGE 3 OF 3 
BORING NO: 8 - 8 
OA TE: 9/27/94 

REMARKS 

I 

l 

-

: 



ENVIRONMENT & 
INFRASTRUCTURE 

SUB SURF ACE DRILL LOG 
PROJECT NAME MACON NAVAL ORDNANCE PLANT 

FIELD ENG/ GEO ~D~·..:.;H;:;EL::::.L.:.E:..:.R ------

PROJECT NUMBER _.8::::9:.::::35:::::3:;:.0::::0:.::::0 _____ _ 

WEA THEA SUNNY MILD 
AUGER I.D. !ml _4;;,..::.11..:::;4 ________ _ GROUND ELV . (ttl _3:..::5:.:::3·:.:::0.:....1 ______ _ 

PAGE I OF 2 
BORING NO: 8-9 
OA TE: 9/29/94 ~IG 7YPE ~C:M~E:....:...:75~---------- DRILLING METHOD HOLLOW STEM AUGER 

SOIL!MA TER!AL DESCRIPTION 

TOPSOil · aark Dro~<n. organoc slit (Qll. 

SILTY Ct AX !CHI· reo. yettow. sott : a tittte fine sano. 
fetosoar. 

~--~-----------------------------------------------~~---~-~ 

H H I . 

tan ano reo. haro. alternatmg meotum ana t h•CII nor•zonta 
tamonat•ons. It I tie sa no. very low conouc t•v•tv. shgnt ty 
~;ontorteo. 

12 I 
2 2L22I 80 0 

3 

4 

30j 

I 

4 I 
12.15180 
22 

9~9160 
26 I 

1----+----------------- ------------------------- ----1-----+-.....:...--+---; 
I 

L 
I 

tO 

I ! n 
iS 

SANOY CLAY !CHI · orange. tan. very sttff. masstve . f ine 
graoneo: Quartz. tetosoar. muscovote. Doottte. retatovely 
low conauctiVIty. Sloghtly moost. 5 

5 I • 
!1.11 I tOO I 0 
15 I ! 

---- - ------------- --- -------------------------~-+-~--;-~ j I rea. very s tot t. fine to meooum gr a•neo: woth gravet . 
Quartz. tetosoar. 

Cl AXEY SAND (SCI wjth GRAvEL · reo. oense. coarse gra•neo 
woth gravel. ooorty so,rte<l. 

Ct AxEv SAND rsr) · reo. meotum aense. t ine to coarse 
grameo: ooorly sorteo. some fresnty Croken auartz ano 

6 

7 

fel<lsoar gravel. a few yellow clay tenses. cry . 8 

Sil IX SAND (<::: !::1)- reo . rneo•um oense. fine gratnea: cry . 

A73 

1~11 1100 
t5 I 

i 

REMARKS 

Pertorrneo contiNous mOilltOrng 
of Dreatnng zone woth 011 A. 
reaoings were zero untess 
otherwrse noteo. 

Borif'lg groutea to surface. 

AtterDurg results. 2-4 ·--__J 
(CHl 

natural morsture 176% 
tiQJiO ~m· t 63 
Plastic timit 26 
C"Aasticity inoez 37 

AtterDurg result s. 8-10' 
(CHl 

naturat moosture 19.2::1: 
ti<)JiO kmrt 50 

I orastoc bmrt 25 
Olastocrty •n<Jex 25 
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ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
PROJECT NAME MACON NAVAL ORDNANCE PLANT 

FIELD ENG/GEO ~O.:.:.·.;.:H:::.:EL::.:::L~ER~------
PROJECT NUMBER ...:8~9:.::35~3~.0~0~0 _____ _ 
WEATHER SUNNY MJLO 

AUGER !.0. (,n) ~4;;...::..11;::.4 ________ _ GROUND ELV. !ftl ....;3:::::5:::::3.:.::.0:..:..! ______ _ 
RIG TYPE -'C"'-M'-=E"""7"'"5 _________ _ DRILLING METHOD HOLLOW 57C:!o~ AUGER 

:I:_ 

-~ ... w 
~'"' 

25 

30 

SOIL/MATERIAL DESCRIPTION 

GRAVEL !GP! wdb SIL !X SANQ ISMJ· reo. white. f1ne to 
cosrse gravel tn s•lty sana matrix: ouartz. teiOsoar . 
freshly broken. 

stratofied by color. 

. CLAYEY 51! T t~LJ· o•nk; woth line-sand sizeo flakes : 

CLAY !CHJ· white : fine muscov i te flake s. very little sana. 
- mooerat ety o 1as tic. re latively low co'nouc tivit y. 

13 
6 

7.9 80 
12 

12 
14 15.21 I()() 

25 

j 
a i 

I 15 i '2.:C I :co I 
:J I • I 

i 

16 

. I 

i i 

10 1 I 
13.15{ 100 1 
23 I I 

I i 
.1 I ! 

0 

PAGE 2 OF 2 
BORING NO: B-9 
OA TE: 9/29/94 

REMARKS 

Bioturbatea trom .315'- 32'. 

?osstOre oercnea water at 32'. 
cry wnen recneckea ::-.e next ! 

! 
1.:2 1 so 1 0 

zo ! I j oay. 

' 

i 
I 

' 35 r 
I 
! 
i 
i 
I 

' 

i 
I 
I 
j 

::l r . I 

Sl! TV S ANQ ISM! wotb C1 AX · tan. me01um dense. f1ne 
grainea; abunaant muscovote. mo1st: 

white . very oense. !"lo c lay. 

oense; re latively low to meo1um conouct iv1ty. 

A74 

I 
1 
I 
1 19 
I 

I 
I 

I 
I I 

f 
I 
I 

!I I 
12.:5 i ICQ I 

i 
I 

22 i 
f I 
' i :o i 

22.351 :oo I 
37 ! 
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ENVIRONMENT & 
INFRASTHUCTURE 

SUBSURFACE DRILL LOG 

PROJECT NAME !-!ACON NAVAL ORDNANCE PLANT PROJECT NUMBER ...:8:;.:9~35:::.::3:.:::.0:.:::0~0 _____ _ 
FIELD ENG/GEO ...:O:::.· .:..::HE:::.:L:::L::::ER..:....._ _____ _ WEATHER SUNNY. MILO 
AUGER !.D. {m) _4;;...::..11.:..4 ________ _ GROUND ELV. {ftl ...:3::.:3:.:..7-~0:::...9 ______ _ 

PAGE I OF 2 
BORING NO: 8-10 
DATE: 9/28/94 RIG TYPE ....:C::::.M.:::E:...:7.::.S _________ _ DRILLING METHOD HOLLOW STEM ~UGER 

I 

5 

I I I 

I 

10 

I 
! I I 

II 
I 

I 
I 

I 15 

' 

SOILIMA TERIAL DESCRIPTION 

TOPSOIL · aark crown. organic sut lOLl. 

SANOY SILT !:-tLJ· yellow. soft . :one 10 meoaum graaneo: 
ouarn . 

CLP I!:;H!: or ange. soft 10 naro. very low conouctavaty. 
some meoaum graaneo. angu1ar cuartz sana. cry . 

SILTY SAND !S Ml · yellow. orange. meoaum oense. fine 
gra1nea; woth clay. moast. 

~---------------------------------·----·---~ yellow. orange. rea. oense. fane to mea1um gr a1nea: no 
clay. mo1st. 

oark r eo. 

---------------------- --- --- ---- ---------- ----orange. re<l. oense. f ane to coarse grameo: watn clay. 
slightly o1as t>c. 

----------------------------------------------orange. meoium oense. mass1ve : no clay, poorly sortea. 
quartz . very friable . low to mec:Joum conauct ivi ty, mo1st . 

mooera tely sorted . hogl'l c onouc t o vaty . 

Decomes y ell ow. meoium aense . fi ne t c :oarse gra1neo: 
ooor1y sorteo. some clay. 

I 
I 

z 

-
3 

4 

I 
5 I 

I 

i 
I 
' 

6 

7 

8 

I 
2.4 l •00 0 
• I I 

! 
I 

I 

; I 8 I 
163~180 

I I 

16 I 
16.311 70 

491 I 
8 I ! 16.16 90 I 

20 I I 
I ! 
I ' I 
I 
I 

10 I 10.13 80 
15 

I 

! 
II I 

12.211 70 i 0 
21 i 

I 

i 
I 

: 
i 

I 
I 

I 

I 
I 
I 
I 
I 
I 

I 
I 

I 

i 

i 
I 

i 
I 
I 

~----+ - -------------- - - ---------- ---- ----------------~;--~----~~~ orange. meoaum oense. tine to medium graoneo: Gu artz. i 
felosoar. fane gravel. well sor tea. angular. :o 1 I 

1-----.... ------------- - -------------- . - - - - - -- --.--------

I 20 r 

6"' veon of wl'lite felosoar gravel . ---- --------- ---------- ----- --- ---------- ------

A75 

9 . 10.16 1 -;o o I 
20 I 

! 
:o I 

10 112.18 I iCO 
21 : 

I 

REMARKS 

Performeo contOJous monatoring 
1 of orea ttmg zone watl'l OVA. 
' reaoangs were zero untess 

otherwose notea. 

I 
I 
I 
j 

I 

Borng grouted to surfac:e. 

1 Blow counts not recoraea. 

l 

Atterourg result~. !6 - !8' 
(SMl 

natural moisture !0.9% 
Non-plastiC 

j 
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ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
PROJECT NAME MACON NAVAL ORDNANCE PLANT 

FIELD ENG/GEO -"0:!:-·.:..:H=.!EL:!::L~ER~------
PROJECT NUMBER -"8=.::9~3:!:53~.0~0~0 _____ _ 
I'IEA THER SUNNY MILO 

AUGER !.0. l1nl _4;;,...;:..11,;;.4 ________ _ GROUND ELV. (It) ....:3:::::3::...:7.::::;09::..__ _____ _ 
PAGE 2 OF 2 
BORING NO: B-10 
OA TE: 9/28/94 RIG i YPE -"C::;.M;:::E:.-:7..::5~--------- DRILLING MET HOD HOLLOWS TEM AUGER 

SOIL/MATERIAL DESCRIPTION 

GRAVEL! Y SAND !Sfl' orange. yetlow. meaoum oense: very 
poorly sor'teo. gravel >S freshly Oro~en Quartz ano 
!e!OSOar. Sl<9htly moo st. 

II 

II ,11.12 
I :s I 
' . 

~-----------·------------------------------------------~~--~'----~' S!L IX SAND ISM! · yellow. aense. meooum to coarse graoneo: . i 
mooeralely sorteo. QuartZ. meaiUm conauctmty, ,. 11 j i 
extremely lroatl le . 12 17.31 1100 j 0 

33 : 

I I ! 

I s I 
25 1 oecomes thinly oeaoeo. oark orange. rea. ana yellow 13 6.8 eo I 

I_--__ o_e~~~:~~~~·:~_:r~~~~~~~~s-t~ ________________ --- 1

1
3 j 

r----+ I_---- -0~:~~~· -y-e~l:~~----------- .. -- -- ------------- -1-14-.;..~1-~~-21+-s-o...;~---11 
l yellow. meoium aense. fine ana coarse gramea: meaium to 23 j' 

high conouctivity. coarse grams are oistrit>utea through 
a fine grameo matru. 

I '- oecomes f •ne graoneo. mass1ve. 
1 

,0 I ! 
I 15 110.10,. ~0 ' 

18 ; 
' I I i 

r 30 11[ ---------------------------------------------- • i ·~: , il i 
_ whtte. 6" oeo at 30' . I · l 
1 ------~a~~~~~ -Y~7~~~ -a-na-,:h';l;. -;e-a~~; ~~~;;,-thin~; ;a-mi~;teo-; ·~--!-~ --+-~,---~1 
J 

-

1am1nations at low. angle rs · ). 10 1 i 
· 11 / 10.11 ,100 1

1 
I ;_.. ____ ..._ oecomes yellow. less wel l sor:eo. scme muscovtte. moist. I 18 I . I 

I :. I 

r 3 5 i_ ___________________________________ ___ ______ -~-18.....!.-2l1....;_1l·:-co-'-l __;I 

40 

SAND (SWl· Drown. ligh t yellow. ana ye!!ow•Sh orange. 
aense. meoium oeoaeo. fine to meaou m grainea; ouartz. 
telasoar. moi st . 

wet. 

Decomes wtlite. mostly coarse <Jra.neo: h•gfl conouctiv i ty. 

BORING ~CMPL ETEC ~ T JQ.O FEET 

A76 

110 i i 
19112,21 i ICO I 

27 ! t 
' I 

121 i : 
20 j51.57l !CC I 

ss I : 
I 

REMARKS 

1 Atterourg resultS. 22-24' 
j (SMJ 
1 natural moosture 11.4% 
: Non-o1as toe 
I 
I 

I 
I 

i 
1 

I 
-l 
' ' 

I 

~ 
l 
j 
! 

-1 
! 



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURF ACE DRILL L.OG 
PROJECT NAME MACON NAVAL ORDNANCE PLANT PROJECT NUMBER ....:8~9:.::3.:.:53~.0~0~0 _____ _ 
FIELD E NG/GEO ....:D~· .!.'H::::EL~L:.=E.:.,:.R ______ _ WE ATHER CLEAR COOL 
AUGER !.0. l•nl ...;;..4 ~1/..;:4;__ _______ _ GROUND ELV. {It) -'3::..:18~·:::!;69=:...._ ______ _ 

PAGE I OF 2 
BORING NO: 8 - 11 
OA TE: 9/27/94 RIG TYPE _C~M..:::E,_7:...::5:.._ _____ ____ _ DRILLING METHOD HOLLOW STE!ol AUGER 

...... ,.. W - -' 
U E w 

1: ,_. ,... z tn a: <( C. >Z 
.... w SO ILIMA TERIA L DESCRIP TION -o .... :!1: w ~ c. w w 

REMA RKS a..w -' 0 ~ 0 _.> ~n- -' W 

~1.4. Q..~ Vl -'1 ° 04( a:; a: 

l 
Vltn CD U ""> wU 

LIJ ,_ til a: ~ 0 "" :s 

I r oec::oa · oar k orown. organrc sn t (QL). 

2 

tOO I' I 2.2 Performeo contoN<>us monrtorng C: ' ll y::v c::11 I ! ~j ] · reOOish Orown. soft to strff. I 2 

! 
of oreatnng zone woth OVA, 
reaoings were zero unless 
otherwrse noteo. 

I or ang e. wotn li t t ie meooum soze o sano. 7 
z 7.7 100 Borrng grouteo to surface. 

I 7 

I 

I 
as aOove. wo t h some frn e g raone o sana. Quar tz w1t n trace 
muscov rt e . 

L 5 
2 

3 2.4 50 
i 6 

I 

H 
yellow . sano rn c r e a srng. 

7 
4 10.12 80 I 

15 

I ,- ClAYEY S-rj i- !-M-L) -w~th-SANQ---y'"eil~ ~ - ,-;, -;h',i; . -v""e~; -stri t:--
1 

• ., ,t h suorou no eo. f rne to coar se. Quar tz gravel. 10 

~ 
5 11.13 50 

2Z 

CLA:t:E X S l!~C !SC:' whrte . r eo. d ense. 'rne to coarse A tterourg results. 10- 12· 

H grarneo: o oorly sorteo . titt le fine t o co ar se g r a vel. 13 
!SCJ 

6 2l2S 100 0 
natural moisture Ill 

35 liQuio imrt 24 
pla st ic timit 15 
plasticity tnoex 9 

; I i .ncreas.ng sana content. II 

! 
7 12.21 100 

I I 23 
I 

:1 10 

\5 i whi t e. reo. some yellow1sh t>r o wn . stra t ifie d : poorly 8 18.21 

sor t ed. 26 ; 

I 
I 

10 I ! I 

H 9 12,15 1 
25 

I 
I c;: Al IC t:l l grayrsn white. reo. form . I l I z I 

i S1L TV Sl! t::IQ 
10 

6871 '5 ~ ]· yello w. wn• t e. meOium oense : some c 1ay. 
f r iable. moist. 

20 
I I 

I I i I I : 

A77 
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ENVIRONMENT & 
INFRASTRUCTURE 

SU.BSURF ACE DRI LL LOG 
PROJE CT NAME MACON NAVAL ORDNANCE PcANT 

F I ELO E NG /GEO ....!D~· .:..;H~EL~L:.:.E:..:.R ------
PROJEC T NUMBER _,8..,9;.::.35:.:3::.:.:.0._,0"'"0 _____ _ 
WEATHER C~ !: AR COOL 

AUGER 1.0. (on l _4.;....;:.11...;;4 _ _______ _ 

RIG TYP E _,C..,_M.:.=E_,_7..::;5 _________ _ 
GROUND ELV. {tt l _,3::.:.:18~.6"-=9'--------
0RI LLING MEiHOO HOLLOW STEM AUGER 

...... l ~] ~- ~ 

~ 

:r ,_ .... z Ill a:~ a > Z 
~-~ SO!L/M A TERIAL OE5CRIP TIO N - o .... ::s: w a.. Q. ~w 

a.. o t ~«i; Ill - ~w a.. :.I ~ o a: a: ~ ... a.. a.. <ll ~ u 0 c Ill I/) Ill Ul c > ~u 
a: ~ 0 

,_ VI ... 
~ 

Sll I:! CL e.:t. ' Ct:l ! rea and gray osh whlle mottled. 

PAGE 2 OF 2 
BORING NO: B-11 
DATE: 9/27/94 

REMARKS 

Atterourg r esults. 20-22' 
(CHI 

or own. some sana. n 1 5~9 1 \00 0 I natural moosture 26.5" - i I 16 I 

' 

hOUoel ~mot 60 
whit e. tela so ar wolh some auartz sana . I I orastic !imot 23 

I i ,, I I 
Dlastocoty onaex 37 

oec ome s reel. wot h to ne gr aonea sana. 5 
8.20 1 40 

21 I 
i 

oec omes gray•sn whole ana orange mo tt led. t hon ly I 5 I I I 25 - tamo na ted. very St of f : woth meaoum sand-sozea ! e•dso ar . rJ 8.9 ! 
! 

I 16 I i I 

SIL IJ: Se. t:Hl !S~! · yellow. r ea . medoum aense. tone to coarse 
graonea: poorly sor te a. lroaOte. clay len ses. 5 

14 13,13 
16 

-------- ---- ... -- ... -- ----- ---------- ---- -- --- ---- )]_ 
SAt:jQ ! ~ E! · wru te. meaium aense: welt sor ted. wet. 

I 
~~ 

i 6 I 

! 
15 9.9 1 o I I ! I 

I I i I ! i 30 r i ' I 

I 
I f 

l I 6 I I 
I 

orange. I 
16 7.9 

16 

I --- I 
whi t e. i I n i 

10.~0~ 
l 'I I 

I I 
17 

I I 21 1 

i I I 
i i ; I 

rJ_------- -- ------------------- ----- -- --- ----- __I ,, 

4 

I 7,10 
12 

I I 
, j ~ 1 l IY SAND · !S~ J · ye11o ·oo~ o sn ::lrown. r.~eat~.: m aense . -:ea ium to I I I 

I 
I I 

j j coarse gra on ea: ooor ty sort ea .. some mat tes ... e!. I :
9 

7 i 9.18 
r I 

u H yellow. 

whi te. 
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ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
PROJECT .'lAME MACON NAVAL ORDNANCE PLANT PROJECT NUMBER -'8"-"9~35~3:;.,::. 0~00:::_ ____ _ 
F I ELO ENG/ GEO _,0~ . .;..;HE:::.:L""LE::.:R.:.._ _____ _ WEATHER SUNNY MILO 
AUGER !.0. hn) ....;4;;...::..11;;;.-4 ________ _ 

RIG TYPE _~::.:.~ "~.:>:E....:7..::.5 _________ _ 
GROUND EL V. (f tl -'3:::..:18:::.·~55~------
0RILUNG METHOD i-<OLLOW STE"' AUGER 

SOIL/MATERIAL DESCRIPTION 

<: ANDY Sl! I !MLJ · · eoarsn Drown. very sti ff . mearum grarneo: 
Quartz . fe1asoar. ary . I a I 

I : 9.11 I •CO I 
; IJ I : 

' i ' 

I I I 
I 

6 I I 

10.161 :co ! 
IT j 

I I 
! 

I 13 J 
222 50 

26 I I 

I 
5 \ 

! 
; 

! 5 7.9 , 50 i i 10 . I 
l 

l . :- tO ~- ---- --:-- - - ------- - - --- ----- - -- ---- - --- - -- ----~1-..._~,-...;.._-.H .. rute. mearum c ense: "1ll"l l 1ne. rounae a gr avel. , , i 
': gravel. felasoar . muscov1te. slightly ora st ic . ar y. 

1
!, 

6 
s j ! 

6.131 50 i 0 

I i I JO i 

:

:-----j. ::>ecom1ng very oens e. sligh t ly more ::> lastic. some o1nk , 

15 
11 : I areas wh1cf'l are slightly les s c omoact ea. 1 

I 
' 7 25.251 90 j 

31 I I 

i l 
--~---------- - - - --- -- -- - - -- - - ---- - - - --- -- - -- - - - - -,.---;...-...;__ __ ...J I wnite. st1ff. ~ · :-re ~rarnea: musco v1te ana felasoar. 

15 
i hllle ooa"' . 

I I 
har d. ~ o .. cc :-r c~c:i vi t y . 

\ I !_H! -r[ A i ii _S_A_N_O_ (~r) :~,; ·s-,7 T ~ -.;;;te~ -p~;k~ _m_e_a~u_m_ o~~s-e~ -~ ~ !Ti e01um gra1ne-:J: c!ay i s 1n lenses. 

I 
20 j 

A79 

8 

9 

\0 

i ' 
J I I 

7.91 95 1 
13 I 

1 I 
: ~ 

j 
13 j ' 
3.24j 95 I 

31 I ! 
i 

6 i 
7.91 
12 

S5 i 
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BORING NO: 8-12 
DATE. 9/29/94 

REMARKS 

Pertormea cont1nuous mon1torog 
o f Dreathng zone w1th OVA. 
reao<ngs were zero unless 
otherw1se note<l. 

Bomg grouteo to surface. 

AtlerDurg results. \0 - 12' 
(SCI 

natural mo1sture 12.6X 
liouid timit 36 
pi as t1C tim1 t 22 
plasticity inaex 14 

! 
! 

l 
l 

i 
I _, 

-

\ 
I 
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I 
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ENVIRONMENT & 
INFRASTRUCTURE 

S.UBSURF ACE DRILL LOG 
PROJECT NAME t-4ACON NAVAL ORDNANCE PLANT 

F !ELD ENG/ GEO ....;0:.:... -'H""'El""L""E'""R-------
PROJECT NUMBER _::8~9:!;:35~J.~OO~O!...-----­
WEA THER SUNNY MILD PAGE 2 OF 2 

BORING NO: B-12 
OA TE: 9/29/94 

AUGER !.0. (on) _4"-'-1/_4 ________ _ GROUND ELV. (It) -'J~IB:,;;. S~S:..._ __ --::-=:--­
DR!LLING METHOD HOLLOW STEM AUGER RI G TYPE -'C:.:.M.:.::E'-'7-=5:....-----------

l 

d 
i J co 25 

I I 
CJ 
~ 

\ 
I 
I 

;... 30 l 
: I 
: 

SOIL/MA TE~IAL OESCRIPT ION 

CL AYEY SAND ISC! wolD S 1LT · wnlte. oon11. meaoum aense. 
fi ne graoneo. low conouc tovo ty, some Quartz. oron 
•r on staorung, SlightlY otastoc . 

t:ecomes whote . c tav •n creases. mo,st. meooum ceo ot reo 
ana wrute at 2 :r. 

oecomes t one to meooum gramea. 

meaoum to coarse graoneo. ve ry aen se. tess comoactea. 

oecomes tone gracnea. sana os Quartz ana muscovote. clay 
cs 1enses ot kaolin. some softy felasoar . 

c::ANDY ,.., AY !Ci.! wi!O C: jo r · whole. very naro. f ine to 
meco:.~m graineo: lo w conouctiVIIY. wet at oottom. 

I 
I 

4 I 
II 6.10 i ·co I 

14 I I 

! 
' i 

II j ! 
12 18.301 tOO I 

31 I I 
i I 

6 I , 
13 8.9 1 'oo! 

14 I I 
I I 

i 
II . , 

16 o2,14 ~0 

16 ! : 
I I 

112 : ! 

0 

i 

I 
I 
1 
i 

I 
I 
I 
I 

REMARKS 

I Atterourg results. 26-28' 
!SCl 

natural moosture 8.0:t 
liQUid timit 28 
Dlas tic timol 20 

\ ;:Jiasticity •noex 8 

1 

I 

! 

I 
I 

~~---~-------------------~~. ~:~~~! 
CL A 'CfV ::: iL T !Mt I w1ttJ SAND · ~ an . wnite. very stiff. fone . i 

to coarse graoneo: very low conauctivity. 7 · i 1 

~ 
: 

j 

11 17.701 !:0 1 
72 I i 

: I 

35 
I 

' 

- 4 c 

I 

I 
I 

I 
I 
I 
I 

I 

very hara. medium gra oneo. 

oeccmes wno t e t o pom . very oo oro y s::~r teO . woth fine. 
suorounoec gravet ana ccarse. suoangu1ar sana. 

ABO 

~ ';:'! ~T I 

~r· :o ~ ! 
19 6.351 ·:a I 

42 ! I 

~ 20 i 
20 6.4Z ·co 

70 I 

' 

I 

I 

I , 
I 

I 
l 

-

l 
l 
I 

l 
~ 
I 

~ 
I 
J 
I .., 
! 



ENVIRONMENT & 
INFRASTRUCTURE 

·suBSURFACE DRILL LOG 
PROJECT NAME MACON NAVAL ORDNANCE PLANT 
F I ELO ENG/ GEO ...:0::.:.. . .:.::HE::::L.:.:LE,.:.;R'--------

pqQJE C T NUMBER ....:8::::9:::.35~3~.0~0~0 _____ _ 
WEATHER OVERCAST COOL 

AUGER 1.0. !onl _4;:...:.:.11,;;:.4 ________ _ 
RIG TYPE _C::::.:M~E:....:7~5:....._ ________ _ 

GROUND ELV. !ftl -'3~2~2-:!:!;62~------
0R!L Ll NG METHOD HOLLOW SiEM AUGER 

PAGE 1 OF 2 
BORING NO: PZ-1 
OA TE : 10/11/94 

I 
! 
I 

I :I:_ 

I 
1 ~ ... I 

I ....... 
o"-

! 
I 

! 

I 

I I 

: 

SOIL!MA TERIAL DE SCRIPT :ON 

i!JeS0 1L · aark orown. organoc soli lOLL 

.- . AXEY C:ILJ ' '1L! · reaa.sn orown: some r:"'e . c;nguoar gravel. 1 

tan. white. meoium aense. tine •o meoo ... ~ graonea: :::uanz. 
some ietasoar. slightly otas toe . 

I 

>-
cz:: .... z 1/) ... -o ~ s: 

--~ -'OCLO 
Q. CL (/') ...J 
ln~n til u 

w 
cz:: 

i 

l I 
2 

•oo I ; l 2.2 

' 
; 
I 

4 I I 

9 I I 

l.li-
UE 
co. 
~0. 
Vl-
Oc 
<(> 

~0 

I 
I 

~ i 
~zj 
Wl.li 

REMARKS ....... 
cz::CZ:: wu 
,_In ... 
Jt 

; oer tormeo contonuous monotor~g 

I . 
1 A tterourg resurts. 10-12· 

I 
!CU 
natural moosture 21.22: 

1 liOJoa timit 35 I ptastoc lim•t 16 
1 Dlasticity 1noex 19 
! 
I 
j 
I 

5.S I 95 I I 
I I 

~----~; --------------------------------------------------~--~--~~. --- ' 

15 J
l,j Sl! IY GRAvE! !GM! aoo SANDY rLAY (r~ .. y ellow. s:oty S , 7.~.ol' eo 

1

,.
1
; O 

1

. 

1
.1~1· 1 graver with sana: angular. wet. auart: a~o te1asoar : r interlayerea wi th yellowiSh orange. sanoy Clay: sana :s 

J ! meaium to coarse graineo. ! u I ! 
~~------~. ---c:~~~-t_:r~x~~~--~B~~A-~v-~F~~~--~,~~~~-M~!-· _o_r_o_w_n_. _w_e_t.-----------------------+-

9
~,-

3
-\~~ -

40
~~--~ 

''~.H. !' i ! 

1 

J 

I 
I 

l 

~ 
J 

I 
..J 

I 
1 

~ 
! 

' ; 
I 

l 
J 
! 
I ~ !a: : 

:o I :7.t.s 1 ~c I o 
I :s I : 
! 

20 
"'~ A YEY "ANQ (C:C) · light yellow. t ·ne to ~ ~c.~.;m gra.nec: we ll 

sortea sana in a c1ay matru. :....__ ________ ....; 

; 2- 3" of Iaroe. oroken. feiOSDO' ~ 
J gavel aoo;e c:ayey sana at :9.5" j 

A81 



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
DROJECT NAME MACON NAVAl ORDNANCE PLANT 

F l ELO ENG/GE 0 _:D::..-.:..;HE.::::.:L::.::L~ER~------

PROJECT NUMBER _:8~9~3~53::::.0~0~0 _____ _ 
WEATHER OVERCAST. COOL 

AUGER !.0. !1nJ -=.4 ..::11....;:4:._ _______ _ GROUND ELV. Itt) -'3~2>£2~.6s_2 ______ _ 

?!G TYPE ....;C::.:.M.:::E:.....:7~5~--------- DRILLING METHOD HOLLOW STE&.I .l.UGER 

:r.... I - .... "-w 
~ ... SOIL/MATERIAL DESCRIPTION 

! Ci.AXE v SAND tC:.Cl ligM yellow . loose. fine to meatum • i I 
j ! gramea: weu sortea sana 1n a clay matr1x ... ,th small. 2 i l I 

I 
suorounaea. oeooles . u 3.5 : ;o j I 

I 6 
I ! i i 

!------' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~----~---....;.....-~' : ==· 
i I S!L Tv 'AND (<:r.,q · yellow. wh1te. meo,um aense. tl'ltl'\ly !--• I 

Hl

l ' tam,natea. !rne to coarse gra1r.ea: moaerately sort ea. j ~.· 
w•th occas1ona1 clay layers. wet. 1 

I -- ------------------------------------------- - ~~-----..:.--1== 

:o I J I 
12 6.8 ! 

20 i I ' I 

I
, J orange. aark reo. wl'l1te. meorum aense. meo•um oeooeo. 

fine to mea,um gra1neo. well sortea. Ded colors vary LJ every 4-6". sl,gl'ltly arg,llaceous. re1at,ve1y lo w 13 10~() i 
IJ I 

I 
:o! 

! 

I . lu 1
- cj i. ,~,;~:.~~~ ~.: ~ '_'; ;; -.~~~ ~ ···~~-;,-,;; ~ ;,;; -,~-;;a~;;; 

gramed: wet. last 4" argollaceous. 5 1 
5.7 I 70 

! 

= I 
I 
-~ 
l= i 
j=! --· :-1 -------------

PAGE 2 OF" 2 
BORING NO: PZ-1 
OA TE: 10/ll/94 

REMARKS 

I 
I 13 1. 

r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - =~ 

I I 
whtle. rea. sttlf ; o1ast1C, -~et. sand rs f1ne to mea1um :>---!-_;,., -~--1_:==1.1tterourg results. 28-30' 

11 
gra1neo ouartz and feiClsO'ar . well sortea. 1n c1ay matriJ. 

2 
= ISCl 

15 5_10 1 , ., 0 1=; t.a:urat mo1sture 19.4% 
!' ! zg 1 ~-~ !iCUIO tim1t 24 

1 __ , :;laStiC um11 12 

~ 3 O l.--- --- ---------------------------.---------- -1--+---_;__-;':-::-:::-J ;)lastrCitY 'noex 12 

H 
rea. purple. wn1le . frrm to very stilt. contonea layer s . : · ~-~ 

~. slightly p;as tiC. wet. relal ive1y 1_ow conouc t1v' t y . sana s i i 
is l.ne to meaoum gratneo. 16 6.9: !OO 1 0.5 1:=

1

1 

; • 15 : I \ i 
' j : I 

I 
i r---

SORI NG COMPL!: ~:;o AT 32 .0 FEET 

I L < c: I 

LJ 
! I 
:I 
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WELL SCHEMA TIC 
WELL NUMBER: PZ-1 

COMPLETION OA TE: 10/11/94 

325.17 FT. TOP OF CASING ELEV ATION 

i: .1SING ----------+~+o 
MATE~ I AL . :>VC 

INSIDE DIAMETER : 2"" 

3ENTONITE----------

~ CREEN ----------+..,.:-.~!:! 
MATEi11AL : ?VC 

!NS!DE 0 Wo4ETER : 2" 
SLOT SIZE : 0.0 10·· 

·-··--·-- · · :t.O FT . DEP TH TO TOP OF BENTONITE 

-- ---- - - - -- ;7.0 FT. DEPTH TO TOP OF SAND 

---- · - • ·- • • 2:.0 F T. :::EPTH TC TOP OF SCREEN 

, -- -- ·-- 3 1. 0 FT . DEPTH TO BOTTOM OF SCRE!:N 

---- ----- - • 31.5 FT . DEPTH TO BOTTOM OF SUMP 
L.-;...:....--.:..L • - - - - -

....... ENVIRONMENT & 
~...,I INFRASTRUCTURE 

A83 

'- -· :!2.0 FT. TOTAL DEPTH ORILLEiJ 

NOT TO SCALE 
All DEPTHS REFERENCED FROM GROUND SURF ACE 

WELL SCHEMA TIC 

MACON NAVAL ORDNANCE PlANT 

RUST JOB NUMBER 89353.000 



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
PROJECT NAME MACON NAVAL ORDNANCE PLANT PROJECT NUMBER -"8:.:::.9:..::35:.:::.3'"".0.:.:00::...--____ _ 
F I EL 0 ENG I GE 0 -"0~ . .:.::HE:.!L~LE:::.:R..:,__ _____ _ WEATHER SUNNY WARM 
AUGER 1.0. {1nl ...;4;;....::..11.:;.4 ________ _ GROUND ELV. {ttl ..:3::.::5~0:.::::.9.:::.5 ______ _ 

PAGE 1 OF 3 
BORING NO: PZ-2 
OA TE: 10/5/94 RIG TYPE ....:C::.;.'-~.:::E:...7:..:5::...... _________ _ DRILLING METHOD HOLLOW STE!-1 Ai.iGER 

:I:,_ .... UJ Q.UJ 
~II.. 

' I 

i 
! 

I 
! 
I 
H 
:... iO I 

i 
! 

:-1 . I 
'- 20 l 

' 

SOIL/MATERIAL DESCRIPTION 

iQESQn ·Jark orown. r ea. organ•c s•lt tOL l. 

SILP Sl!~CI IS~!· orange. meaium aense. ~:ne to coarse 
gratnea: some gravel. ouartz. ct~ert . felasoar. ooorly 
sorteo. motst to wet. 

oncreaseo ~ravel content. 

SANDY G3AVEL IGWJ· reoa1sh orange to yetlow: gravel •s 
auartz. some cnert. !resnty oroKen . • n a s :~ ty matr••. 
ooor~y sortea. mo•st :o ary. 

tv. Y (r:..;)· .. n. te. st i ff : some fine gra.neo sana. musccv•te. 
ouartz. Cry. 

CcAyfv c: •: I ~ ~~ l· multico•orea. :-.arc. lam:natea: w•tl'l 
fine muscov• te sand. ac.mp. 

c:" TY :::AN[l !SM)· tan. medium Oe'1se. tam•na;eo. !•:-.e 
gra.nea: some clay. muscovite. ouartz . ::Jo•st. 

A84 

! 

I 

i 
! 

I 
f 

I 
I 
I 

I 
! 

: I ! ~ 
I ,_ ,UJ-IUJ 

.... z tfl i :z: ':i ~ > z 
-o ,_ltl UJQ..~UJUJ 
~o O..Oi"~~Vl - , ~~ O..o.. •"! o CTu Vlt() 

a:l w~>~tn I a: l :x:O; 

' ' 

i I 2 ! 
1 I 2.2 i 30 I 

3 I I 
4J 

60 I 9 

4 
j 

413 ; o I 0 
18 

i ; ! 
' i i I I 

11 I 1 I 
4 l8.20 i 90 I ' 

zz 1 
I 

I I 
' 

' I I 
3 , 

5148 I l :Q I 

ao I 

i2 ! 
6 18.22i ' 0 

JO I 

I 
I 20 ' 

r IJZ.Ja so 
46 ; 

3 ; 
6 4,5 I . 75 0 

6 I 

;o 

REMARKS 

I ?er tormeo cont•nuous mon1tomg 
, ot oreatning zone ,.,.,1 OVA. 
' reaa•ngs were zero untess 

othetw•se notea. 

I 
4 
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ENVIRONMENT &. 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
PROJECT NAME MACON NAVAL ORDNANCE PLANT 

FIELD ENG/GEO ......!0~ . .:..:H~EL::,::L.:E!.:.R ------
PROJECT NUMBER ...:8~9~3:=..:53~. 0~0~0 _____ _ 

WEATHER SUNNY WARM 
AUGER 1.0. ( 1n) _4""-"-ll-'4 ________ _ 

RIG i"fPE -.:C::::.!-4.:.::E::-.7~5:..... ________ _ 
GROUND E LV . (I tl _,3::.:::50""'.""95"--------
0R!LL!NG METHOD HOLLOW STEM AUGER 

PAGE 2 OF 3 
BORING NO: PZ-2 
OA TE: 10/5/94 

SOIL/MATERIAL DESCRIP TION REMARKS 

srL r v SAND :c:u1 · :an. !:'le01um aense. lam.natea. tme to 
rnean.sm gr a.nea: some Clay. muse ov•t e. o~;artz. wet. I I I 

! II 1 /4190 0 I 

Perched water at 20·. 

6 I 
I 

orange. 1ncreasea Clay content. aounoant muscovate. 

I 

! 

~ 
.. rute. 

25 
orange. 

-
r· AY (( 1

' tt I I .I. II.~ : wn•te. s:• : very low conauc tmty. oamo . I 
I I I 

I ! 

l J 

I 
I 

2 I 

I 
14 5.8 

50 I 15 

l cu YE'f se.~o 'c: C-Stl!" wnote. a en se. mechum to tine 

! 15 I I 
! ! gramea. "''"'n clay. some coarse sana to hne gravel. I 

1s !16.16! 7s 1 o 
! •B I I. 

i I I 

Quartz. fetasoar . re!at,vety tow conouct:vtty. mo•st. 

30 : 1 : 

Jr' --~------------------------~' 15 7~~ soli 
1 ! SILTY C:.A Y [CL)· wn.te. naro: w•th some ft~e gra1neo 22 1 i H muscov1te sana. mo•st to Cry. : 

I ' I 
i 17 j ,7~25150 ! 

: 37 I 
~ ; : 

~ 35 i 
I 
I 

40 

S lL j Y 5 AND : ::: .,. ! · mul! ico:orea. very a ens e. :nea•um gr a•nea: ' 
Quartz. telasoar. poorly sorteo. moist to cry . 

as aocve . :~ inly lamor.at.ea. no :::1a·r. I . 

9 r j 
19 17.22 40 i 

31 I 
as aoove. !~inty ceaaeo. 

! I I 
; 10 I ., 20 117.20! 40 

. 25 I 

! ; ~ ' 
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J 

I 
I 

I 
I I A 1\erourg results. 28-30' 

ISC-SM) I natural moosture 11.1'.1: 
1 liau1d timot 18 
j PlaStiC hmtt 13 i DlaS!tCt!Y tnOex 5 

I 
I 

I 
i 

I 
I 

Atterourg results. 34- 36' 
iSM) 

natural moisture 6.5X 
Non-p1astoc 

) 

I I 
;.-...< 
j- 1 .--· 

I 
I 
J 

I 

! 

1 
I 

J 
I 
I 
i 

l 
i 
I 
l 
I 
l 

I 
..; 

I 

! 



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
PROJEC T NAME MACON NAVAL ORDNANCE PLANT 

F' !ELD ENG/ GEO _,0..,_ . .;..;HE=L=L=ER"-------­
AUGE R I. D. ( tn) _4..:......:.:11....:4'---------­

;:;,IG TYPE _r:;.;.- "'.;.::E'-'7'-"5'-----------

?ROJE C T NUMBER ~8:::9~35~3::.=.0~00~----­
WEATHER SUNNY WARM 
GROUND ELV. ( tt l .....:3:-.::50.::.:-.::.:95::...._ _____ _ 

DRILLING METHOD HOLLOW STEM AUGER 

.... 
... 1.1.1- -' 

ue w 
~ .... z V1 cz:: ca. >Z -- uJ """" ~~ SO IL/MATERIAL DESCR IPTION -o 1-:S: a... a. 

-'0 "-0 ..,> If)- ......... 
w "-a... Ill ..... 0 o ... cz::a: 
o ~ <JlfJ) til u <> ~.~,~u 

~ ~0 
,_Ill 

"' l :!I: 

u SiL TY SAND ! SMl· ~u 1 ltCOior eo. very oense. t htnt y oeooeo. I -meatum gra •neo: Quartz. feiOsoar. ooorty sorteo. mots! to 16 --ary . Zt ~3j~~ 551 0 -
I I ==i 
! _, 
' ' I I !£1 I --------- --- ------- ------- -- --------·--- -------
I 

I :::A~IJ IS~!- wnde. meatum to coarse gra•nea: mooeratel y =i 
l sortea. motst to wet at oottom . =! 8 1,0 l 22 

15301 • -I A--S j,-i i SANO -~ SM,' -~-.;; -.-,;; -"-,~;;- ;,;; g; ;,~; o,-;, ~9;,; iY - ' 
. i ! ! 

argtllaceous. vey well sorteO . mo1s t. 

I ld IT j - · 5 23 29 . .3 70 - I 

.35 I - , 

l------t--- -- ------------- - --------------------------- -i--~1---f--il ! 
-

coarse gra•nea; color lamma toons a: low angle . auartz. 20 
SAND [SP! · muttoco1oreo. aense. lam,na teo. mea•um to I 

1---;----- -~~~a-s~~~- -~~~~- :~r~~~--~~~~--------------------- -1-24-+2-~.4-21+--+--i I 
5 1! IY "ANQ [SH!· tan. orange, meaium aense. fine graonea: _ \ 

t elasoar. Quartz . well sortea. wet. 7 

!-----:----------------------------; 25 16.201 100 = i 
...;.--~-!_A_x_e_x_"_IL_r_r_M_L_l_"_n_•t_e_._v_e_ry_s_t'_'_'_:_s_om_e_s_u_or_o_u_n_a_e_cr_a_u_a_r_tz~i -~-Z5~I -~--n gravel. "'et. ! I 1 

L so : u BOR!NG COMPLETEO" 50.0 FEET I 

LJ 
I I 
II 
r 55 i 
H 
I ' 
! l 

vH 
I 

- 6C -1 
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PAGE 3 OF 3 
BORING NO: PZ-2 
OA TE: 10/ 5/94 

REMARKS 
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J 

1 
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WELL SCHEMA TIC 
WELL NUMBER: PZ-2 

COMPLETION OA TE: 10/6/94 

FLUSH-~OUNTEO VAULT --------.~ 

----:-=-:-=--=- ":'"-_:-:-~;;;;,:;;;:::::::::;:;;;;;dl'--------- - -- ----- 0.0 FT. 
350.70 FT. TOP OF CASING ELEVATION-----

CASING ----------f~~ 
MATERIAL . ?VC 

iNSIDE DIAMETER : :t' 

SEN TONI TE----- -----

SCREEN -----------+--........an 
MATER! AL : =>vc 

i NSIDE DIAMETER : 2·· 
SLOT SiZE 0.010" 

----------- 31.0 FT . OE?TH TO TOP OF BENTON!TE 

----------- 37.0 FT . DEPTH TO TOP OF SAND 

-~ --- ------ ::9.5 FT. DEPTH TO TOP OF SCREEN 

, ------- 49.5 FT . DEPTH TO BOTTOM OF SCREEN 

""-__..;...---'-_......,:.:'. --~:---- 50.0 FT. DEPTH TO BOTTOM OF SUMP 
'-- - 50.0 FT. TOTAL D!:.PTH DRILLED 

....... ENVIRONMENT & 
~~~ INFRASTRUCTURE 

A87 

NOT TO SCALE 
ALL DEPTHS REFERENCED FROM GROUND SURF ACE 

WELL SCHEMA TIC 

MACON NAVAL ORDNANCE PLANT 

RUST JOB NUMBER 89353.000 



ENVIRONMENT & 
INFRASTRUCTURE 

SUB SURF ACE DRILL LOG 
PROJECT NAME MACON NAVAL ORDNANCE PLANT 
FIELD ENG/GEO ..!O:L·!.!HEs.!Lo:L.!:::.!ER..:...._ _____ _ 

PROJECT NUMBER ..!8~9::!:35:!:3~.0~00:!-.-----­
WEA THER CLEAR COOL PAGE I OF 3 

BORING NO: PZ-3 
OA TE : 10/4 /94 

AUGER 1.0. {1n) ...::.4.!.!.1/.,:4~-------- GROUND ELV. {It) ...;3:!.:4::.3~. 8~2 ______ _ 

' 

' 
' 
i 
; 

R!G TYPE ....;C:.:.:M..::.E-..7~5:.._ _________ _ DRILLING METHOD HOLLOW STE~ AUGER 

i 
I 
I 

J:,_ I ,....~ 

"-w 
~Lo. 

SOIL/MATERIAL DESCRfPTION 

rOPSOIL oar~ oro•m. or gan1c slit lOLl. 

SANQX CLAX !C' J· rea. orange. so ft: some organ1cs. s11ght1y 
Ola s t1c. mo1s l. 

I ! •'"'J"\ ; : ..,'-.,J. 

: 
i 

: j C LA x;1: 5 ~i~L Tm~~~~) ~~~~ 7t7i~~ ~;~~~~=~ ~~:~, ~2ass1 v e: slightl y 

1

: i 
2 

! ! 

,

f-------1.. l . . 1-' ~~-3:/.....;l_:oo-! ___;I : I ,_ I i ; i 
,ncr eas eo sana. ; 

i I I : i - 5 ! 3 3~3 : =., 

: I i j 
9 

' I I 
:H·. - cl'.Aie,; .-s-!ii-(H'Li·- -r~aai~h -v-e~~~~.- ;;~r-o~ -;,-a~;;~e:- ~;;~-;,;-e- j~-.-~------~~ 
! gra1neo sana. ary. 

I -- ------- ------------------ • ------------------

~ 10 I 

~ 

reO. yellow. tan. very st1ff; incr easeo sanc:J. felasoar. 
ary. 

"'ll IX SAND CSMl· yellow. reo. t an. meooum aense. meoium 
gratnea: some .ftne gravel. auartz. fel<:lsoar. ooorly 
sortea. slightly argiflaceo.us. dry . 

4 

5 

6 

' 

9 i I 
I 

16.161 100 : 
22j I i 

' I 
5 : 

. 9.12 ! ·:c 1 
' 16 

6 
14,161 
22 ' 

I 

i 

l 
~----~----------------------------------------------~~---------

15 

CLAYEY SANQ !SCJ · ~an. oense. fine to coarse grameo: 1 

some gravet-s•z ea chert. ouartz. ana tel<:lsoar. clay 1 s : : 
tenses. 7 116.231 ::::: i 0 

56 J • 
! ~ 

S!LTY GRAVEL tGMJ · r ea. tan. oense : w1tn f1ne gra•neo sana. 
acunaant felasoar. ooorl y sor t eo. 

Sl! I X SANQ rc::MJ· wnite to orange, mea•um oense. f :ne to 
me<lium gratned: mostly feldsoar ana ouarlz. kaolin 
ienses. ooorly sortea. morst. 

I 

5 . 
8 19.21; 0 

12 ! 

i 4 . 

s l s.tz : ; :; 
I 1s 

0 

I 
;.._ __ .J.- ---------------------------------------------~--'-----~~ 

I 

- 20 

oink. meaium oense. meaium gra•neo: ~uartz. fetdsoar. 
some gravei-SIZea fragments . >lightly argillaceous. 
slightly otas tic. ooorty s or teo. 

SANOY Sll I !HLI rea. sot: : :nostly muscovrte. sana 1S fi ne 
gra.nea. we1t sonec. 

A88 

10 :1 ;,

1
7 ; 50 

' 5 i 

I 

REMARKS 

i Pefformeo continuous monttonng 
: o f tlreathtng zone w1th OVA. 
: reao111gs were lero unless 
: othefw1se ~oteo. 

i 
: 

i 
' Atterourg results. 12-14· 
i ISCI 
: natural morsture 12.:% 
, :iouio bm•t 41 
: ~:>las tic !imtt 1:1 
: olas trcr:y ;nOel 2'r 

-

..1 
I 
I 

I 

I 

l 
J 

j 
I 
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ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
?ROJECT NAME MACON NAVAL ORDNANCE PLANT 

F IELO E NG/GEO ...!O~·..:..:H~EL~L~ER:.:._ _____ _ 

AUGER I. D. 1 1nl --"-4 -"11-'4'---------­

~ IG TYPE _C~M:.::E::....:...75~-----------

:r_ 

PROJECT NUMBER ...!8~9:.::=:3:.:53~.0~0~0 _____ _ 
WEATHER CLEAR. COOL 
GROUND E LV. ! ttl ....:3:!.::4::.:::3~.8~2 ______ _ 
DRILLING METHOD HOLLOW STEt-! AUGER 

1 
I ,. w-1~ I I a: u E > z ..,..z tn UJ<CCl.UJWl 

- 10.1 SOIL/MATERIAL OESCRIP :~ON :::;g l;:~ 1 .. > :1;~ ~wl 
c..~ :7;~.,_, Sc<(a::!Z:[ :;s ... ., aJ w...:>wv:; 

a::,~o; I 

I 
::: ~~Q::r: Sll T ! ~L.l yellow to 01nk : some -.:uartz gravet. mo1st. 

I I I 
3 

f 
i ! II 4.6 I : I 

II I 

PAGE 2 OF 3 
BORING NO: PZ-3 
OA TE: 10/4/94 

REMARKS 

- 25 
i 
i i ?oss101e angutar •Jncontorm,ty 

1 at 25'. 

; 

30 
i 
I 
i 

i 
! 
I 
i 

i 

! 

i 

\lAX ICHl wh1te. ver y st.tt . mass1ve: cry. 

i t 

J I 
10.11 100 1 

13 i 

4 i 
17 1.3.151 100 

23 1 

r" 1 AXEY SANQ ISC l with SILT · orange. ~=r- ~e01um cense. 1 
1 

fine to meaium gra.nea: auartz. f etasoa~ . ana suo~ounoeal s i 
I
._ 35 quartz gravel. Poorly sorted. mo1st to ~et . i 18 IJ.16J 

i 22 : I 

I 
' 

0 

j 

l 

0 ! 
' 
I 

0 I 
i 

i 
! 
I 

I 
i 
! 
; 

I 
I 

i 
I ! C::.ANO \SP l· tan. wni te. ana ye llow . tnmly ' o;r1nateo. ~-~e· \ ! n grained: we11 sorted .• ncreas1ng amou~:; ~; fe1os::: ar ,...;..--...!---..... ---'---...; 

\ and muscov1te. / 
I . 10 i 

SILTY SAND ISMJ· yellow. tan. orange; :e:'!s~. iam 1r.a;ec. 19 20.22 90 1 

' 

I 

i 
I 
I Atterourg ~esutts. 28-29' 
i ISP-SM) 
, "1aturaJ mc1s:ure 5 .8~ 

Non-o<ast1c 

Lj fine to meaium gra1neo: well sorted. c ·~ artz . musccv1t e. 28 ! 
1 some fetelsoar. moist to we t. I 

Ul I I , 

: 20 r' ~~J 80 : 0 

J 
very oense . wet. 

28 
1 : 

I ; 
~o . . + 

A89 

J 
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I 
1 
l 
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j 
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ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
?ROJECT NAME MACON NAVAL ORDNANCE PLANT 

i="IELO ENG/GEO ....:D~·.:..:HE~L~L:=E.:..:.~-------
PROJECT NUMBER ....:8:::::9~35:::3:..::.0:..:::0.1'-0 ____ _ 
WEATHER CLEAR. COOL 

.1UGER 1.0. (onl _;4::....;.:.11..;;:4 _________ _ GROUND ELV . 1ft) _,3::.;;4~3:.:::.8::..2 ______ _ 
M !G TYPE ....:C::.:.M.:.:;E;..;7"-'5:.._ _________ _ DRILLING METHOD HOLLOW ST:"'4 AUGER 

I 
J 

l 

SOIL/:-.IATERIAL DESCRIPTION 

SILTX SAND r<:: '-1] · yellow. tan. orange. very aense. 
lam•natea. r.ne to meooum graoneo; well soneo. :uanz. 
muscovote. ~ome tetosoar. wet. I I 

I ! 

~~5~~-------------------~~~ 
CLAX~Y SAND :r1 · wnote ana orange. meaoum aense !o 

s ! I l= : 
I I 

H 
I 

I 

oense. meo•um gr a on eo: well sor teo. auartz. f eta soar . 
moost to wet. 

<: jLTX SANQ :c: \oCl · tan af\O yellow. oense. 1am•nateo. l!f\e to 
meoium graonea; tew coarse sanos. well sorteo. mo•st to 
wet. loose at oottom. 

! . . 

- =o ...!..---- - ----- -- - --- ----------------- - --- - --- - ----! 
;H. v w_not e. m.eO•um aense. mea•um to coarse graoneo: :::: te !I 

' S lit, gra•n s;;ooonea. very well sorteo. oromar•ly 
; auar tz. $cme ! eta soar. wet. . 

' 

21 IJ 301100 I 
25 I 

i 
I , 

I i 

s i I 
22IIJ.I6! ss I 

·19 I 

i I 

I 
I 
I 
i 
I 
I 

I 5 : 
2J I :!:.!8 i :ca I 

1*1 0 

I I 
=: __ , 
- · i==l 
1_: 
j- · 
I 

_ , 
0 ::=! 

=I 
-I 
=! 
:-! ·-· I- I 

1==: - · 1==1 
'==: i-• ·-' 

1 
' 

0 ' I 
120 ! i i 
i 

I I 
I 

I 
I I 

i i 

1 

) :;
1

:-. -~~~'\ orange. / ,_,l:.t-: ___._..;...___~---; 
....._,... BORING COMPLS:=:u AT 57.0 FEET 

I 

! 
I 

i 
I 

I 
I 

- ~ i .., . ' 
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PAGE 3 OF 3 
BORING NO: PZ-3 
DATE. 10/4/94 

REMARKS i 
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WELL SCHEMA TIC 
WELL NUMBER: PZ-3 

COMPLETION DATE: 10/13/94 

}46.12 Fi iOP OF CASING ELEVATION _ ---------------

CASING ----------t~:-'j-() 
MATERIAL . PVC 

\NSlOE. Cl\~~E'i't:R . 2" 

3ENTONITE ----------

SCREEN -----------+--:'-:'~ti 
MATERIAL : PVC 

!NSiCE OIAME it; =l : 2" 
SLOT SIZE · 0 010" 

----------- ::5.0 P C:EPTH TG TOP OF BENTONITE 

----------- -12.0 FT. DEPTH TO TOP OF' SAND 

----------- .:.:.5 FT. OEPTH TO TOP OF SCREEN 

- ------ :4.5 F'i . :JEPTH TO BOTTOM OF' SCREEN 

:::-_________ 55.0 FT. DEPTH TO BOTTOM OF SUMP 

.__. __ __._..._----------- 57.0 FT. 70 TAl DEPTH DRILLED 

....... ENVIRONMENT & 
K._.,l INFRASTRUCTURE 

A91 

NOT TO SCALE 
All DEPTHS REFERENCED FROM GROUND SURF ACE 

WELL SCHEMA TIC 

MACON NAVAL CRONANCE PLANT 

RUST JOB NUMBER 89353.000 



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 

PROJECT NAME ~ACON NAVAL ORDNANCE PLANT 

F I ELO ENG/GE 0 _,0~. ~HE~L~LE:.!.R:.... ------
PROJECT NUMBER _,8~9~35~3~.0:!.::0~0~----­
WEATHER CLEAR, WARM PAGE I OF 3 

BORING NO: PZ- 4 
DATE: 10/4/94 

AUGER 1.0. (tn) ....;-1;:....::,.11.::..4 ________ _ GROUND EL V. ( f t) -'3~3::..2-~96,__ _____ _ 

RIG TY PE ....:C::.:.)o1::!:E:....:7~5~--------- JRILL!NG METHOD 1-iOLLOW STEM AUGER 

SOIL/MATERIAL DESCRIPTION 

jOpsru Jarx orown. organ•c slit !OLI. 

! i I 
~---------------------------~ IZ I • 
I 

j 

5 J 
I 

C:.Axfv c:AND ISCJ· wh•te. mea•um aense . :.ne to meo•um 
gr a•neo: well sort eo. some auar t! ana te1asoar gravel. 
relatovely low conauct•v•tY-

SANDY r.BAYEL IGWJ wtlb C:!l I· wntte. !tne: toc;11 :1y oacked. 
very ooony sortea: gravel is telasoar ana ouartz. 
suorounaea. some oroken; sana 1S ye11owo sn orange. fine 
to coarse gra.neo. 

CLAY \C~l· whole. very st•ff: dry. 

2 

3 i I I 
3 s.zst 40 1 o : 

28 I · i 
i I I 

10 

I I 
4 11,15 BO 

21 

!0 

CLAYEY C:TLT ""'' J· reo. orange. tan. verv Stolt . :ammateo: 
te1osoar. Quartz. muscovote. ·1e"' · ~·" c:JnO•Jc t;voty. cry. 

wrute. meoium aense. coarse gra•nea: ::~oaeratel y sorteo. 
mostly muscovote ~o<otb tetdspar ana auartz. uncementeo. 
mo•st. oecomong more f•ne ana oe~se w•tn oeoth. 

5 70 I 

3 
6 8.8 tOO 

8 H I . -------------------------- ----- --- --------- -- -r--+--+----+-~' 
I 1 wh•te. loose. for.e grameo: we ll so::eo. musccvtte. 1 i ! 1 Quartz. te lasoar. 2 

I I 7 ~: eo I J : 

~-----------------------------------------~ I ---....; :: ANP X ~; .?.Y 'Cll wt'l•te ana ye110w <r.otlle-:. ,-: ~y st•l!. 1---1--___.;.-----'-----' 
i rr.eo•um to co arse gra•neo: .., ell sor:eo. r !!tat ovely !ow I J conouct•v•ty. 5 I 

15 I 8 9.11 100 I 
II i i 

I 

~~"---------~~~~-----,-;_A__x_~o--w_,-~_~_·}_~_:_:_i_' r_;~-~-;y_·~-~--:-::-~-~ ~--:~::-~~::--e-a:---1 ~-m-- -~n_~_~_.;_~_~ ----~~-a-r o_· ~ __ :_~_,-y_-_-_-_-__ ----!~~9~~!-t_2-~_.~-~_"._i_~~~~~~: ~~~ 
CLAYfY qNO with Sll I ISC-SM)· "1'1 •te. 1e 11o w. stiff. f ine 

gra,nea: mos tly musco·11te. mec•um : ;as;;c::·1 . :e1at•ve1y 2 ~ : 
low conoucti v• ty. mo•st. 10 5.6 I :oo j 0 I 

10 I 

20 

A92 

REMARKS 

I 
I Peftormeo cont•nuous mon•torng 
I of Oreath.ng zone wolh OVA. 
I reaaongs were zero unless I o thef wose not ea. 

' Atterourg results. 18-20' 
! rsC -S!o~l 
1 natural :no•sture t7 0% 
I :iOUIO limit 24 

: OlaSttC limit 18 
; ::Jtasttci ty onoex 6 

I 
i 
~ 

I 

-

1 
I -

-

i 
I 
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ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 

PROJECT NAME "'ACON NAVAL ORDNANCE PLANT 

F tELO ENG/GEO _,D::.;.·..:.;H::.El,_,L,E"-'R-------
PROJECT NUM8E R -'8=9~35=3"".0""00"------­
WEA THER CLEAR WARM 

AUGER 1.0. (tn) _a..:....:.:.t/.;.::4 ________ _ 
RIG If PE ....;~":.:.-"'""E;:._;,.;75::...-__________ _ 

GROUND E~V . ( ft) -'3=3""2.:.:.96~------
0RILLiNG METHOD riOLLOW STEM AUGER 

I -- i 
-:..o.l ' "-w 
~~ 

I 
I 
I 

! 

: 

: 

I 
I 
I 

i 
I 

I 
! 25 ' 

I 
j 

I 
i 
I 
I 

I 
; 

SO!L/MA TERIAL DESCRIPTION 

<::Il jY <::ANQ 1<::!:!) yettow. orange. toose. f tne to meatum 
gratnea: wett sort ea. m~scov1te. auartz . !etasoar. motst. 

SANQY r;:~-1 y 1 C~l wntte. very st•ff . meotum •amrnateo. t1ne 

grameo: .. e•t sorteo. muscovrte. <1uaru. !e•osoar. 
tamtnat•ons at a tow angte. mots!. 

-----------·-~---------~-----------------· - -----S.A ~1:1:1: CL A l 1CL 1 t11tll SA~D !an. sttlf, ctay ana lt'lll'lty 
ceooea. mea,um aense. mea.um gratnea. sana: sana ts 
well sonea. wttn ceas a t s teeo angle: •nterval •S motst 
to wet. relattvely low con aucttvtty. 

SlL rv SAt:lO !S~! aark orange. t.gn t orange. cense. tn.nty 
to mea•um oeaoed. meatum gra,neo: well sonea. auartz. 
acunoant muscovrte. tetasoar. mots!. sl•ghtly argttlaceous. 
ctay oncreases rn last 4·· . ;,ecomes wn•te. 

I 12 

I 

I 

I 
!) 

I 
14 

I 3~5 1 100 I 

I 

7 ! : 
! 

I I 

',~'I"' I 
I 3 

4.81 100 
12 

IS 
20.21 

231 

13 l 
14,141 

!7 , 

:oo 

\ 

I 

I 
I 

I 
! 

I 

PAGE 2 OF 3 
BORING NO: PZ-4 
DATE: 10/4/94 

REMARKS 

- 30 -
i 

at a low angte . mors t. 

I 7 

: 
: 

! 35 

; 

' 

I 
: 
; 

11,11 100 
IS 

CLAYEY SANQ [C:CJ orange. Dtnk. tan. me<:ltum dense. meOtum / 16 

I 
. lamtna teo. !rne grameo: well sorted. lam•nattons are low [ 

angte. moist to wet. 
; - sli._r_x_ c "A 'No~ (s.;,~-~~.(;_-a-en-s~~ ~;o.~~ -9:~~n-e~~ ~~~---- -,r-. -+--;--r--; 

I 
I 
; 

I 

' 

I 
' I 
I 

; 

; 
I 

' 

sonea. auartz. fe ldspar. motst. j 
I 11 
I 

r;~A y I~ L 1 
; ..----

Stl~[l):: s:LI IML !' ""'te. aense. meOium gratneo: wet I 
sorteo. auartz. feldsoar. mo• st. .18 

lr::n , ,g CL.A Y wtute. nara: low to medium plastrCt!·;. 

1 
S1UY r:.um j<::!-'1 wqh [I ~ ·~ " htte . c-:nse. !:!e C1um gr a.nea: ' 

' ' 

II 

15.21 
29 I 

I 

9 
9,9 
13 

l 

8 
12,20 

2Z 

... ell sortea. ;ana's .n a Stlty ctay mat :: ~ . " e t. 
20 1 1 6~19 I 

I 21 

A93 

90 1 
i 

100 0 

I 
100 0 

! I 
100 

At tero~;rg res;; tts. 36-38' 
(ML) 

natural mo•sture 20.4% 
li<)JiO ~m,t 33 
P\as\ic :irni\ 23 
plasticity 1noex 10 

J 
I 

J 
I 

I 

1 
J 

j 

I 
-j 

I 



ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILL LOG 
PROJECT NAME MACON N.1VAL ORDNANCE PLANT 

FIELD ENG/GEO ....:O::::.· .:..:H:::.:EL:.:L:::.:ER~------

PROJECT NUMBER ....:8=..9~3.::53~.0~0~0:__ ____ _ 
WEA THEA CLEAR. WARM 

AUGER !.D. (1nl ..::..4..::.11..=4 ________ _ 
RIG TYPE _'".::..:-M..:.::E::-;7:..::5:...._ ________ _ 

GROUND ELV. (ftl _3=..3!.!:.2..::::.96~------
0RILL!NG METHOD HOLLOW STEM AUGER 

I 
I 

I 
: i 
I ' 

d 
I I 

I ! 
j 45 1 
j I 
H 
I I 

' 

SOILI~A TERIAL DESCRIPTION 

<:j• T';' SAND [$1.Al ,.,.ute. aense. mea•um gra1ned: 
well sorteo. sana •s 1n a solty matr1~. we t. · 

.nctuoes some coarse sana. mooerately sor teo. meooum 
:am1nateo !o mea.um oeaoeo. strat.tiea oy color. some 
aark reo. ~ron stameo oanos. 

oecomes Dink to whole. slightly arg,llaceous. 

stra!lf•eo frcm 45' - 46 ' at lOw angle. 

: 

I" 

r 

• I 

~~:--S-O_R_I_N_G_C_O_M_P_L_E_~_:_O_A_T--Su-.-0-~-E-E_T __________________ ~ 

' 

j 

il 

A94 

I 

3 i 
7. 16 I 100 
zo I 

I 

15 1 
15.17 
21 i 

I 

=I 
0 -I _, 
- · - I 

I ,-t -I 
-I 

------

: I I 
I I ' 
I ; II 

I I 
~ \ ; 

PAGE 3 OF 3 
BORING NO: PZ-4 
DATE. 10/ 4/ 94 

REMARKS 

J 
j 

I 

-

1 
j 
' 

l 
1 
l 

I 

~ 
_j 

I 

j 
I 

' i 
l 
i 



u 

WELL SCHEMA TIC 
WELL NUMBER: PZ-4 

COMPLETION DATE: 10/5/94 

:;;S.!!F T. TOPOFCASINGELEVATION ------------ ----

CASING -----------4~~ 
~A TER!AL . PVC 

INSIDE :JIAMETErl : 2" 

SENTONrTE----------

SCREEN ----------4~-;:J:t::l' 
1-4A TERiAL : ?VC 

:NSiCE :J!AMETER : 2" 
SLOT SIZE . 0.010" 

----------- J2 .0 F T. CIEi'TH TO TO? OF 8£NT0NiiE 

----------- 37.0 FT . DEPTH TO TOP OF SAND 

--- ------- - 39.5 F T. OE?TH TO TOP OF SCREEN 

~------- 49.5 FT. DEPTH TO BOTTOM OF SCREEN 

.____._.......~:,_,.:.:' ____ :·--- 50.0 FT . DEPTH TO BOTTOM OF SUMP 

....... ENVIRONMENT & 
K~l INFRASTRUCTURE 

A95 

' --- 50.0 F T. 70 TAL CEPTH DRILLED 

NOT TO SCALE 
ALL DEPTHS REFERENCED FROM GROUND SURF ACE 

WELL SCHEMATIC 

MACON NAVAL ORDNANCE PLANT 

RUST JOB NUMBER 89353.000 
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ENVIRONMENT & 
INFRASTRUCTURE 

SUBSURFACE DRILl L.OG 
PROJEC T NAME MACON NAVAL ORDNANCE PLANT 

FIELD ENG/GEO _,D ..... :.;.:HE:.:L.:::LE;;.;R'"------
AUGER I.O. (1n) _4.;...;:..11..;.4 ________ _ 
RIG TYPE ....:C.::.M.;:,E;...;7~5;._ ________ _ 

- .... 

PROJECT NUMBER --:8~9~35::::3"".0,;:.;00=------­
wEATHER SUNNY. WARM 
GROUND EL V. ( ft l ....:3~0~8~.18:._ _____ _ 
DRILLING METHOD HOLLOW STEI.4 AvGER 

-w ... w 
~14. 

SOIL/MATERIAL DESCRIPTION 

PAGE I OF 2 
BORING NO: PZ - 5 
OA TE: 10/6/94 

REMARKS 

I 
! 
; 

..___ __ _,I CLAYEY Sl! I 'HI! · oark Drown. very sof t: organ1cs . I, 
2 I 

2.2 i •co 
i 2 ! 

Performeo cont1nuous mon1tOrll"'g 
ot Oreatn.ng zone woth OVA. 
teacJif'IQS were zero unless 
:Jtherwose note<J. 

' 
' 
I 

i 
l 5 
I 

I 
! 
' 

;,. 10 

L -- - -- ------- --- - ___ -- -- - - --_ - _____ ___ --- - - -- -- --1 
I SANQX SIL r I HL! :>r own. very loose. :one g r alneo. Cr y . I 

Sll IX SAND ISH!· loght orown. loose. tone gra1neo: well 
sortea. unconsohoateo. some oroken auartz g r avel , or v. 

2 

i 

~ I 2 j ! 

i i 
264 1 100 i I 

' ---------------- - ---------------------------- -'-+~~-'---; I I i 

I 

I 
I 

CLAYEY SAND \SCJ · 1ighl oro .. n to tan. me01um oense . firoe 
to me01um g ra1neo: cuartz. mo,st. 

oecomes yellow . tan. o range. stiffe r . cry. sano •S 
coarser . 

tan to P1nk, very st1ff: moaerately soneo. sano os me01um 
to coarse gr a•nea. auar tz . teldsoar . or 'f . 

i 427 1 J 

I 9 I 
I 

I i 
4 I 

I 
I 

.:~ i 
! 

i 
' 

1 0 
I 

I 

s I 9.9 i 2'J i 
I I 13 · 

I i 

I 
A tterDurg results. 6-8 · 
!SCJ 

natural mo1s ture IJ.S% 
liQ.nd imit 25 
Dlas tic tim it 15 I Dlast1C1ty 1naex 10 

I 

H 
SANOY CL AX (CL)· tan I o Pink , s t it t : well so r teO. low 

plast icity , sana is meoium gra1neo oecomong f1ner w1th 
depth. Quartz. fe1osoar. muscov1te . 

' I ll Atterourg results. 12-14' 

r i 5 
j 

- 20 

A96 

!SCJ 
! natural mo1sture 12.8% 
! liQI.IIO tim1t 24 

I
I ocastic limit 12 
I Dtasticity onoex 12 

~ 
~~ 
==I --t 

0 ' 

-

1 

I -, 

I 



ENVIRONMENT & 
INFRASTRUCTURE 

SUB.SURF ACE DRILL LOG 

?ROJECT NAME MACON NAVAL ORDNANCE PL ANT ?ROJECT NUMBER ~8::.=9±35~3.:!:!.0~00~---- r----------, 
FJELD ENG/GEO _,0:..... :..:.:HE..::.L::.::LE,;...;R ______ WEAT HER SUNNY. WARM 
AUGER 1.0. (1nl 4 1/4 GROUND EL Y. ::t) ....:· 3~0:g,8.~18:....,_ ____ _ 
RIG TYPE CME 75 DRILLING MET!-:00 HOLLOW STEM AUGER 

i I 1-z :~:_ I I ... w SOILIMA TERIAL OESCRIPT IO N -c 
I <Lw -'0 

~ .... ....... 
I l Vl Vl I 

I 

l c;Ar:,:O tc:: e1· wh1te. 100se to mea1um aense. ! :ne gra1nea: 

I clean . wett sortea. wet. ! hm cea at 21. s · inc1uaes 
I c oarse sana. ;I 

i 
I 

I 
1 12 

I I I ! I 

I 
I l ' 5 +r _________________________________ ___ 

1 - · BORING COMPLE TEO AT 25.0 rEEl 

H 
I 
I 
i 
!- 30 i 
I ! 

I 

! 
i 

0 
~ I : 

I 
I 
I 

i !"' dQ 

I 
I 

i 
I 

I 
i 
I 

! 

I. 
I 
l 
I 

A97 

,.. w- ~z~ a:: U E 
Vl w oC Q. 

~~~ 1-J: "> 8;~ CLO ., ..... 8 ° c 
a: a:: 

Ill w <> wu 
a: ~0 

,...., 
; I 

I 

I 3~3 ! !00 I ·1 

- · - · -· -· - · I s 
: I 

i I 

4~81 K)() 

I 

1: 

18 
I 

! 
I 
A . . 
I 

I \ 

I 

I 

I I 

I 
' 
I 

I 

I I I 

I 

i I 

I 
i 
I 

I I I 

! 

PAGE 2 OF 2 
BORING NO: PZ-5 
OA TE. 10 /6/94 

REMARKS 
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WELL SCHEMA TIC 
WELL NUMBER: PZ -5 

COMPLETION OA TE: 10/6/94 

Jt0.48 I="T TOP OF CASING ElEVATION 

::>ROTECTIVE CASING 

GROUT-----------f'~ 

BENTONITE----------

CASING ----------+~~ 
MATERIAL . PVC 
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1.0 INTRODUCTION 

Appendix B 
Quality Control Summary Report 

Groundwater, soil, and sediment samples were collected during several field investigation tasks at 

the Allied Industrial Park (AlP) between December 4, 1995 and April 26, 1996. Rust has provided 

a summary of the activities involved in this investigation to the United States Army Corps of 

Engineers, Savannah District (USACE) on a monthly basis throughout this project. Copies of these 

monthly status reports are attached. The site investigation for which these samples were collected 

was designed to provide analytical data concerning potential site contamination. The collected 

samples were analyzed by Hydrologic Laboratories, Inc. of Brighton, Colorado for volatile organic 

compounds (VOC), semivolatile organic compounds (SVOC), pesticides/PCBs, metals, and 

explosive residues. 

1.1 DATA EVALUATION PURPOSE AND SCOPE 

The data evaluation performed by Rust is a technical evaluation independent of laboratory internal 

quality reviews. The purpose of this evaluation is to assess the utility of data to support professional 

interpretation and to qualify the data so that it will not be used inappropriately. The evaluation 

involves an examination of laboratory and field activities to determine how completely those 

activities conform to established quality control procedures. 

1.2 DATA EVALUATION PROCEDURE SUMMARY 

The data evaluation process is used, in concert with professional judgment, to assess the effect of 

the entire analytical process on the usability of the data. After release by the laboratory, the data 

packages were reviewed and evaluated by the Rust Atlanta database manager according to the 
instructions provided in the U.S. Environmental Protection Agency (EPA) guidance documents 
USEP A Contract Laboratory Pro~Uam National Functional Guidelines For Organic Data Review 

(Feb. 1994 revision) and USEPA Contract Laboratozy Program National Functional Guidelines For 

Inorganic Data Review (Feb. 1994 revision) and Test Methods for Evaluating Solid Waste (S W -846) 

third edition. 

The two major categories of data evaluation are laboratory performance and matrix interferences. 

Evaluation of laboratory performance is a straightforward inspection for compliance with method 

requirements. Review areas include holding time compliance, instrument performance checks, 

initial and continuing calibration, and laboratory control samples. Evaluation of matrix interferences 

entails the analysis of surrogate spike recoveries, matrix spike recoveries, laboratory and field blanks, 

and comparative duplicate sample results. 
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Rust uses Paradox™ database software to automate those aspects of the evaluation process which 

are strictly mathematical and non-interpretive. The automated program provides a more complete, 

accurate and precise review than manual inspection of hardcopy quality control data. The speed of 

the computerized review also allows extra time for the data evaluators to exercise professional 

judgment in the overall assessment of data and the subsequent application of EPA qualifying flags. 

Those evaluation areas which are favorable for computerized checking are: 

• holding times 

• blank contamination 

• system monitoring compounds (surrogate spike recoveries) 

• matrix spikes and matrix spike duplicates 

• laboratory control samples 

• comparative duplicate samples 

Areas which require manual scrutiny of the laboratory data packages are: 

• sample preservation 

• sample volume sufficiency 

• instrument performance checks 

• initial and continuing calibration 

• internal standards (instrument stability during analysis) 

• compound quantitation 
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2.0 LABORATORY DATA EVALUATION 

This section provides an assessment of laboratory data quality on the basis of standard quality 

assurance and quality control procedures. 

2.1 SUMMARY OF LABORATORY QUALITY CONTROL PROGRAM 

Hydrologic Laboratories, Inc. (Hydrologic) developed the Quality Assurance Program Plan (QAPP) 

to meet the requirements of the Scope of Work I Site Investigation of the Former Macon Naval 
Ordnance Plant DERP-Funds Project No. 104GA081300 dated May 9, 1995 for the site 

investigation of the former Macon Naval Ordnance Plant to be conducted at Macon, Georgia. 
Specifications and data deliverables were also developed to be compliant with the following 

documents: 

• Requirements for the Preparation of Sampling and Analysis Plans, EM 200-1-3, 

September 1994 

• Engineering and Design Chemical Data Quality Management for Hazardous Waste 

Remedial Activities. Regulation No. 1110-1-263, October 1990 

• Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans, 

QAMS - 005/80, EPA-600/4-83-004, February 1983 

Hydrologic Laboratories assigned Project Managers/Project Administrators (PMIP A) the 

responsibility to review QAPP information with respect to the referenced documents and determine 
if additional information is required to meet the project Data Quality Objectives (DQO's). 

For the Site Investigation at the former Macon Naval Ordnance Plant, the data can be used for risk 
assessment, site characterization, engineering, design and monitoring. Hydrologic submitted a full 

QAPP prior to project initiation. The QAPP was submitted to USACE Savannah District as part of 

the Final Work Plan for the Site Investigation of the former MNOP. 

The QAPP contains specific procedures regarding sample custody; security; sample receipt; sample 

tracking; analytical reagents; data validation and reporting; method blank, control sample, and matrix 

spike/matrix spike duplicate analyses; as well as audits and performance analyses. These procedures 

are described fully in the Final Work Plan. 
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2.2 EXCEPTIONS TO LABORATORY QUALITY CONTROL PROGRAM 

F onnal QA/QC procedures were employed by the contract laboratory and Rust to monitor the quality 

of data derived from the Site Investigation of the former Macon Naval Ordnance Plant. Subsequent 

QC reviews of documentation of analytical procedures and the laboratory reports have not identified 

any exceptions to the prescribed protocols delineated in the Work Plan adopted for this project that 

would jeopardize the validity of the derived data as reported. 

2.3 LABORATORY DATA EVALUATION SUMMARY 

Sample results which were outside the range of acceptable quality control limits were indicated with 

EPA national qualifiers. These qualifying flags are included in project data summary tables. The 

following definitions provide brief explanations of the national qualifiers: 

U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 

J The analyte was positively identified~ the associated numerical value is an 

approximate concentration. 

UJ The analyte was not detected above the reported sample quantitation limit. The 

reported quantitation limit is approximate. 

R The sample results are rejected as unusable due to serious deficiencies in the ability 

to analyze the sample and meet quality control criteria. The presence or absence of 
the analyte cannot be verified. 

Sample results were rejected as unusable for three reasons: (1) unacceptably low recoveries (<10% 
for organics, <30% for inorganics) in organic laboratory control samples, (2) surrogate recoveries 

for organic analytes less than ten percent, and (3) matrix spike recoveries for inorganic analytes less 

than thirty percent. Table B2-1 contains every record rejected with the explanation provided in each 
case. Several quality control non-conformances occurred which did not merit rejection of the results, 

but required qualification nonetheless. Table B2-2 contains every record so qualified with the 

·explanation provided in each case. These two tables constitute a summary of the review conclusions 

per analyte qualified during the evaluation process. 

The Rust laboratory data evaluation concludes after an overall assessment of available quality control 
data that the analytical data as reported for volatile organics, semivolatile organics (including the 

semivolatile compounds described as explosive residues and analyzed under method 8330), 
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U pesticide/PC8s, and inorganic data are acceptable as qualified. Refer to Table 82-3 for a summary 

of the quality problems encountered per analysis and matrix. 

2.4 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPARABILITY AND 
COMPLETENESS 

Precision 

Precision is the evaluation of the reproducibility of a measurement. Precision is estimated by 

analyzing duplicate samples and the calculation of relative percent difference (RPD) or relative 

standard deviation (RSD). 

1bis project included the collection of field duplicates and the production of laboratory duplicates. 

Field duplicates serve as an indicator of overall precision from sample collection through laboratory 

analysis. All field duplicates were withing acceptable RPD ranges. 

Laboratory duplicates focus on the precision of the analytical method. An insignificant nwnber of 

volatile records ( 42 out of 17,818) were flagged for unacceptable RPDs between matrix spike 

samples and their duplicates. Per the EPA National Functional Guidelines For Organic Data Review 

(Feb. 1994), no qualification of data is required for MS/MSD non-confonnances alone. 

The data are acceptably precise. 

Accuracy 

Accuracy is the measure of bias in a system. It is the degree of agreement between a measurement 

and an accepted reference or true value. Accuracy was estimated for this project by analyzing QC 

samples with known true values (surrogate spikes and matrix spikes) and was expressed as percent 
recovery. Data that do not meet accuracy criteria are flagged J (estimated) or R (rejected), as 

appropriate (Table 82-2). 

The data are acceptably accurate. 

Representativeness and Comparability 

Representativeness expresses the degree to which data accurately and precisely represent a 

characteristic of a population at a sampling pint, process condition, or environmental condition. 

Comparability expresses the confidence with which a data set can be compared to another. 

Representativeness and comparability are qualitative objectives that were met for this project by 

following SOPs for sample collection and analysis. 
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Completeness is the measure of the amo.unt of valid (usable) data obtained from a measurement 
system compared to the amount that was expected to be obtained under normal conditions. The 
completeness of data is calculated by dividing the number of valid data points by the number of total 
data points. 

The percentages of data completeness calculated for this project are as follows: 

VOCs SVOCs ~est!PCB~ 

Groundwater 100% 97% 100% 

Surface Water 100% 99% NA 

Soil 100% 97% 100% 

Sediment 100% 99% NA 

The overall data completeness goal of 95% was achieved. 

Overall Assessment of Data 
The data are acceptable. 
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This section provides an assessment of field data quality on the basis of accepted quality control 

standards and field sampling procedures. 

3.1 SUMMARY OF FIELD QUALITY CONTROL PROGRAM 

The QC procedures which guided the field work during the HSRA. investigation of the former Macon 

Naval Ordnance Plant were discussed in detail in the Final Workplan Hazardous Site Response Act 

Investigation submitted to USACE Savannah District in November 1995. The procedures entail 

collecting required QC/QA samples; maintaining field equipment in proper working order and 

calibration; using prescribed sampling procedures and chain of custody protocols; using the proper 

containers, preservation techniques, packaging, and transportation procedures; and providing 

sufficient documentation. The project organization, project oversight by the site manager, and 

Quality Assurance field auditing during sampling activities were the primary means employed to 

assure that proper procedures were followed in the field sampling tasks. 

3.1.1 Project Organization 

The Rust Project Manager (PM) was responsible for coordination and of the budget and schedule 

and for developing the multidiscipline project team with the required skills and experience to 

accomplish the HSRA investigation tasks. This individual maintained communications between the 

USACE, Rust personnel, and subcontractors and vendors on the project team. The Project Manager 

periodically reviewed field activity to assure that technical requirements were maintained throughout 

the field tasks. 

The Site Manager was directly responsible for implementing the work plan and assuring that field 

activities followed the specified protocols. Prior to commencing field activities, the Site Manager 

assigned specific duties to personnel on the project team. The Site Manager reports to the Project 

Manager. 

The Field Staff was responsible for field activities including following proper protocols regarding 

decontamination, equipment operation, sample collection and shipment, and documentation of field 

activities. Each member of the field crew was responsible for knowledge of and proficiency in the 

procedural requirements of the Chemical Data Acquisition Plan (CDAP). This responsibility 

included quality control awareness and initiating corrective action, if necessary. 
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U The QC Manager was responsible for monitoring and auditing management and technical systems, 

data quality objectives, and performance evaluations. This activity is an ongoing process conducted 

at the local level by a full-time staff professional within the Atlanta Division of Rust. 

The quality assurance structure functions independently of project operations to maintain the quality 

of field operations. The Project Manager, and Site Manager were directly responsible for the 

project's operations, including its quality control procedures. The QC Manager monitors the project's 

operations for compliance with established quality control procedures and targets. The personnel 

assigned QC responsibilities were familiar with the CDAP and qualified to observe and evaluate 

procedures. While implementing their responsibilities, QC personnel had access to all work areas 

and the freedom to identify potential quality problems; initiate, recommend, or provide solutions to 

quality problems through designated channels; verify implementation of solutions; and ensure that 

further processing or action was controlled tmtil proper disposition of unsatisfactory conditions 

occurred. QC personnel had access to project management and corporate management as required 

to resolve problems or coordinate quality cc:>ncerns. 

3.1.2 Site Manager Oversight of Field Activities 

The Site Manager directed the Field Staff in the field activities designed to accomplish the collection 

of reliable field data. The field activities included collecting the required data samples as well as the 

prescribed QC samples, maintaining field equipment in proper working order and calibration; using 

prescribed sampling procedures and chain of custody protocols; using the proper containers and 

preservation techniques, packaging and transportation procedures; and providing documentation of 

these activities. 

3.1.3 Quality Assurance Audit 

The QC Manager conducted a field QC audit on January 18, 1996 during the course of the field 

sampling. The audit fotmd only minor procedural and documentation omissions which were 

addressed by field personnel. No findings were identified that jeopardized the integrity of the sample 

data. The QC Manager advised the Project Manager on QC procedures and overall project 

compliance on a continual basis. 

3.2 EXCEPTIONS TO FIELD QUALITY CONTROL PROGRAM 

The formal QC audit performed by Rust, and subsequent QC reviews of documentation of the field 

activities and procedures, have not identified any exceptions to the prescribed protocols delineated 

in the Work Plan adopted for this project that would jeopardize the validity of the investigative 

derived data. 
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The exceptions to the field QC program, as noted, were limited to procedural adjustments and/or 
documentation omissions with no direct impact on the validity of the acquired data. These 

exceptions are delineated below with an accompanying evaluation of the exceptions' impact on the 

data collection. 

3.3 FIELD DATA EVALUATION SUMMARY 

3.3.1 Daily Quality Control Reports 

Daily Quality Control Reports were filled out by field personnel for each day of field work 

conducted for this investigation. These reports provide brief summaries of work performed each day 

including the number of samples and types of media sampled, sampling methods, equipment used, 
personnel on site, site conditions, and health and safety information. These reports provide 

indications of any equipment failures or sampling problems and also document field calibrations of 

equipment. Copies of all Daily Quality Control Reports were provided to USACE on a weekly basis, 

but a complete set of copies of these reports are also provided at the end of this QCSR. 

No QC deficiencies, which may have jeopardized the quality of the derived data, were apparent in 

the Daily Quality Control Reports completed for this HSRA investigation. 

3.3.2 Field Sampling Procedures 

The field drilling and soil sampling techniques utilized to conduct the HSRA site investigation were 

detailed in the Geologic Data Acquisition Plan (GDAP) that was submitted as Section 5.0 of the 

Final Workplan Hazardous Site Response Act Investigation submitted to USACE Savannah District 

in November 1995. Specific sampling requirements for chemical analyses were presented in the 
CDAP (Section 6.0) of the same document. Field investigation techniques were divided into two 

general sites of investigation; the former MNOP Landfill and the former MNOP plant operations 
area, known presently as the Allied Industrial Park area. Field investigation techniques were 
provided for the following sampling activities: 

• 
• 
• 
• 

• 
• 

Direct Push Technology (DPT) Sampling 

Surface Water and Sediment Sampling 

Bio Sampling 

Groundwater Screening 

Soil Test Boring Sampling 

Monitoring Well Installation Plan 
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AppendixB 
Quality Control Summary Report 

All field investigation techniques employed during the HSRA Investigation were performed in 

accordance with Characterization of Hazardous Waste Sites and Methods Manual: Volume II. 
Available Sampling Methods. EPA-600/4-83-040. Sampling methodologies are discussed in more 

detail under the soil and groundwater sampling procedures in the Site Investigation Report. 

No QC deficiencies, which may have jeopardized the quality of the derived data, were apparent in 

the field sampling techniques employed in this HSRA investigation. 

Daily field calibration of the pH meter and conductivity meter was not documented throughout the 

field investigation, but was documented as being conducted periodically and on an as needed basis. 

No inconsistencies or anomalies were indicated in the physical parameter measurements conducted 
in the field that would indicate the meters were not operating within the manufacturers' specified 

range of accuracy or calibration. The measurement of physical parameters in the field did not 

influence the selection of samples or the accuracy of laboratory analyses. This exception should 

have no·impact on the chemical data validity. 

Daily field calibration of the Foxboro OVA was not documented throughout the field investigation, 

but was documented as being conducted periodically and on an as needed basis. No inconsistencies 

or anomalies were indicated in the organic vapor measurements used to field screen soil samples that 
U would indicate the OVA was not operating within the manufacturer's specified range of accuracy 

or calibration. The measurement of organic vapors in soil samples collected in the field did 

influence the selection of samples in that the sample registering the highest meter deflection during 

OVA screening was selected for laboratory analyses. Since the OVA screening was conducted to 

determine the relative concentration of organic vapors from one sample to another and not to 

quantify the degree of concentration of vapors, as long as the OVA was operational, it should have 
accurately identified the sample with the greatest volatile organic vapor concentration. Therefore, 
this exception should have no impact on the chemical data validity. 

Due to field staff oversight, one soil QC sample was omitted from the field sampl~g schedule. The 

remaining QC samples are believed to provide a sufficient control of quality of field sampling 

procedures to render the resultant chemical data valid as reported. This oversight in procedure does 

not impact the conclusions or recommendations in this report. 

3.3.3 Sample Preparation and Shipment 

Sampling containers, prepared with EPA prescribed preservatives, were furnished by HydroLogic. 

Container and preservation specifications met all appropriate requirements as prescribed in the Final 

Work Plan. 
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Appendix B 
Quality Control Summary Report 

Sample containers provided by HydroLogic were constructed from EPA designated materials, 

containing EPA prescribed preservatives and affixed with a HydroLogic Laboratories' identification 

label. To monitor container temperature, a 1 00-ml plastic container labeled "Sample Container for 

Lab Temperature Use Only" was prefilled with tap water and supplied with each sample. All such 
temperature blanks were measured and recorded by the laboratory upon receipt. 

Containers were provided with a unique batch assignment number to permit traceability. 

3.3 .3.1 Sample Custody Objectives 

The primary objective of sample custody is to provide accurate, verifiable, and traceable records of 

sample possession and handling from the preparation and shipment ofbottleware through laboratory 

receipt, sample analyses, and data validation. A sample is considered in custody if it is: 

3.3.3.2 Sample Record Decontamination 

• in actual possession of the sampler or transferee 

• in view of the sampler or transferee after establishment of physical possession 

• sealed for sample integrity by the sampler 

• in a secured area, restricted to authorized personnel 

Field and laboratory records were maintained in a secure area. All field and laboratory data were 

recorded in bound notebooks, and in waterproof ink. Field and laboratory data entry error.s were 

deleted with a one-line strike through the error, and the correction initialed and dated by the 

individual making the change. Field and laboratory information were also documented on various 
prepared forms. All forms for recording field and laboratory data include spaces for date and initials 
which must be completed by the data recorder. Any field and laboratory documentation, recorded 

on media other than prepared fonns, was also dated and initialed. 

3.3.3.3 Sample Chain of Custody 

Formal COC documentation and custody procedures were followed in preparing samples for 

shipment to the laboratory. During sample collection, all sample containers were labeled with an 

identification number that uniquely identified the sample. The sample identification number was 

logged in the field logbook, and on the COC along with the following information: 

• sampling personnel 

• date and time of collection 

• field sample location and depth (if appropriate) 
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• observations of ambient (weather) conditions 
• type of sampling (composite or grab) 

• method of sampling 

• sampling matrix or source 

• intended analyses and type of container 

• preservation method 
• observations of physical characteristics of the sample 

Appendix B 
Quality Control Summary Report 

For samples transported from the field to the laboratory by common carrier, COC was maintained. 

Completed custody forms accompanied each sealed cooler, which was then sealed in the field by the 

sampling team to ensure that tampering would be immediately evident upon receipt by the 

laboratory. 

3.3.3.4 Sample Packaging 

Samples were packed for shipping in waterproof ice chests or coolers, and sample containers were 

individually sealed in plastic bags prior to packing them in the cooler with bubble wrap or styrofoam 

packing to prevent breakage during shipment. Wet ice sealed in plastic bags (to inhibit cross 

contamination of samples by meltwater) was placed with the samples in the cooler to maintain the 
samples at a temperature of 4° Celsius during temporary on-site storage and shipping. Prior to 

shipment, coolers were observed for excessive melting ice, and re-packed with ice as necessary to 
pres~rve the samples. The COC form was signed as "relinquished" by the principal sampler or 

responsible party, sealed in a waterproof plastic bag, and placed inside the cooler. FoJiowing 

packing, the cooler lid was sealed with strapping or duct tape. Two signed and dated custody seals 

were affixed to two opposite sides of the cooler, across the seal of the lid, and covered with clear 

tape. The tape was placed on either end of the custody seal, thereby requiring the seal be broken 
during any attempt to open the cooler. The cooler was also labeled with "This End Up" and "Fragile" 

warning markers. 

3.3.3.5 Sample Shipping 

The sample coolers were shipped on the day samples were collected, by overnight express carrier 

to the laboratory. A copy of the bill oflading was retained by Rust and is part of the sample custody 

docwnentation in the project file. Prior to sample shipment, the laboratory was notified by phone 

to assure personnel would be available to receive the coolers. Samples were shipped for delivery 

during the affected laboratory's normal working hours. All holding time limitations were taken into 

consideration in the sampling schedule. 
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Appendix B 
Quality Control Summary Report 

4.0 PROFICIENCY ENHANCEMENT EVALUATION 

A review of the tasks performed to accomplish the scope of work for this HSRA Investigation 
revealed several action items which would enhance the proficiency of future efforts. The items 
involve both field and analytical procedures as shown below: 

• Equipment blanks should be included in the analytical QC samples to screen for 
possible interference from field decontamination procedures. 

• Sampling protocol should include filtered metals analyses in order to eliminate the 
influence of turbidity on metals analyses. 

• Closer communication should be required of the subcontract analytical laboratory, 

specifically requiring immediate notification to the AlE Project Manager should any 
sample's integrity be potentially impacted by exceeded holding times, questionable 
identification, or results. 
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Sam Die ID Method 

I 

IGW-1 8330 

IGW-1 8330 

IGW-12 8330 

IGW-12 8330 

JGW-12 8330 

IGW-12 8330 I 
IGW- 12 8330 I 
IGW-14 8270 I 
IGW-14 8270 

IGW-15 8330 
I 

IGW-15 8330 

IGW-15 8330 

IGW-15 8330 

JGW-15 8330 

IGW-16 I 8330 

IGW-16 8330 

IGW-16 8330 

I ~ IGW-16 8330 

\ ) IGW-16 8330 - 1GW-1'1 s:no 
JGW-17 I 8330 

IGW-17 8330 

IGW- 17 8330 

IGW-17 8330 I 
IGW-18 8330 

IGW-18 8330 

IGW-18 I 8330 

IGW-18 8330 

IGW-18 8330 

IGW-18 8330 

IGW-18 8330 
I I IGW-18 8330 

IGW-19 8330 

IGW-19 8330 

JGW-19 8330 I 

I IGW-19 8330 

IGW-!9 
I 
I 8330 

IGW-19 8330 

II IGW-19 I 8330 

I IGW-19 8330 

lGW-2 8330 I 
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Table Bl· l 

Data Rejected During Validation 

Allied Industrial Area 

Macon, Georgia 

Rust Project No. 33941.000 

Parameter Result Unit 

2-amino-4,6-dinitrotoluene < 0.00022 l mg/L 
1 

nitrobenzene < 0.00057 mg/L 

I ,3-dinitrobenzene < 0.00021 mg/L 

2 4-dinitrotoluene < 0.00024 mg!L 

2 6-dinitrotoluene < I 0.00037 mg/1.. 

2-amino-4.6-dinitrotoluene < I 0.00022 
I 

mg!L • 

2-nitrotoluene < 0.00072 
I , mWI. 

I 2 4-trichlorobenzene-- < 0.0027 mg!L 

I ,4-dichlorobenzene-- < 0.0032 mg/L 

I ,3-dinitrobenzene < 0.00021 mg/1.. I 

2,4-dinitrotoluene < 0.00024 mg!L 
' 2 6-dinitrotoluene < 0.00037 mg!L I 

2-amino-4 6-dinitrotoluene < 0.00022 mw'L 

2-nitrotoluene < 0.00072 mg/L 

I ,3-dinitrobenzene < 0.00021 mg!L 
' 

2,4-dinitrotoluene < 0.00024 mg!L 

2,6-dinitrotol uene < 0.00037 mg!L 

2-amino-4,6-dinitrotoluene < 0.00022 mg!L 

2-nitrotoluene < 0.00072 mw'L 

\ ,3-dinitrobenzene < 0 .0002\ mg/L 

2 4-dinitrotoluene < 0.00024 mg!L 

2,6-dinitrotoluene < 0.00037 mg!L 

2-amino-4,6-dinitrotoluene < 0.00022 mg/1.. 

2-nitrotoluene < 0.00072 mg/l.. 
I 

1,3 5-trin itrobenzene < 0.00031 mg!L 

2 6-dinitrotoluenc < 0.00037 mg!L 

2-nitrotoluenc < 0.00072 mg/L 

3-nitrotoluene < 0.00059 rng/1.. 

4-arnino-2 6-dinitrotol uene < 0.0005 mg/L 

4-nitrotoluene < 0.00066 mw'L 

nitrobenzene < 0.00057 mw'L 
I 

tetrvl < 0.00033 mg!L 

I 3 5-trinitrobenzene < 0.00031 mg/l.. 

2,6-d initrotoluene < 0.00037 mg/L 

2-nitrotoluene < 0.00072 mg/l.. 
I 

3-nitrotoluene I< 0.00059 mwt 

4-amino-2,6-dinitrotoluene < 0.0005 mg/L 

4-nitrotoluene < 0.00066 mg/L 

nitrobenzene I< 0.00057 mw'L 

tetryl < 0.00033 mg!L I 

2-amino-4,6-dinitrotoluene < 0.00022 I mwt 

BlS 

Oflal! EXPlanation SDG 
I i 

R I LCS recovery too low i L2702 

R LCS recovery too low L2702 

R LCS recovery too low I L2687 

R LCS recove_ry_ too low 
I 

L2687 

R LCS recove_ry_too low L2687 

I R LCS recove_ry_too low L2687 

R LCS recovery too low L2687 i 

R LCS recovery too low L2629 

R I LCS recovery too low L2629 

R LCS recovery too low L2683 
' 

R LCS recove_ry too low L2683 

R LCS recovery too low L2683 

R LCS recovery too low L2683 
j 

R LCS recovery too low t L2683 

R LCS recovery too low L2683 

R LCS recovery too low L2683 

R LCS recovery too low L2683 

R LCS recov~ too low L2683 

R LCS recovery too low L2683 

R LCS recovery too low L2696 

R LCS recovery too low L2696 

R LCS recovery too low L2696 

R LCS recovery too low L2696 

' R LCS recove_ry_ too low L2696 

R LCS recove!Y_ too low I L2653 

R LCS recovery too low L2653 
I 

R LCS recovery too low L2653 

R LCS recovery too low L2653 

R LCS recovery too low L2653 

R LCS recovery too low L2653 

R LCS recovel)' too low L2653 

R LCS recovery too low L2653 

R LCS recovery too low I L2653 

R LCS recovery too low L2653 I R LCS recovery too low I L2653 

R LCS recovery too low I L2653 

R LCS recovery too low L2653 

R LCS recovery too low L2653 

R LCS recovery_ too low L2653 1 

R LCS recovery too low ! L2653 

R LCS recovery too low I L2713 
; 
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Sample JD 1\.fetbod 

IGW-2 8330 

IGW-2-A 8330 

IGW-2-A 8330 

I IGW-24 8330 

IGW-24 8330 

IGW-25 8330 

I IGW-25 8330 

IGW-26 8330 

IGW-26 8330 

IGW-26 8330 

IGW-26 8330 

IGW-26 8330 

IGW-26-A 8330 

IGW-26-A 8330 

IGW-27 8330 
' ' IGW-27 8330 

IGW-28 8330 

IGW-28 8330 

\ JGW-28 8330 

IGW-28 8330 

IGW-28 8330 

IGW-29 8330 

IGW-29 I 8330 
' 

' IGW-29 8330 ' 

IGW-29 8330 

IGW-29 8330 

IGW-3 8270 

IGW-30 8330 

IGW-30 8330 i 
IGW-30 8330 

I I IGW-30 8330 

IGW-30 8330 

IGW-33' 8330 

IGW-33 8330 

IGW-37 DUP 8330 

JGW-37 DUP 8330 

IGW-370UP 8330 

JGW-37 DUP 8330 

I l IGW-37DUP I 8330 

JGW-37DUP ) 8330 i 
IGW-37 DUP 8330 
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TableB2-1 

Data Rejected Duriag Validatio11 

Allied ludustrial Area 

1\.fatoll, Georgia 

Rust Project No. 33941.000 

Parameter Result Uuit 

nitrobenzene < 0 .00057 m_g,ll.._ l 

2-amino-4,6-dinitrotoluene < 0.00022 mg/L 

nitrobenzene < 0.00057 mgll. 

2-amino-4,6-dinitrotoluenc < 0.00022 mg!L 

nitrobenzene < 0.00057 mg/L 

2-am ino-4,6-dinitrotoluene < 0.00022 mgll 

nitrobenzene < 0.00057 mgll. 

1,3-dinitrobenzene < 0.00021 mg/L 

2,4-dinitrotoluene < 0.00024 mg!L 

2,6-dinitrotoluene < 0.00037 mg/L 

2-amino-4,6-dinitrotoluene < 0 .00022 m_g,ll.._ 

2-nit:rotoluene < 0.00072 ) mg!L I 
2-amino-4 6-dinitrotoluene < 0.00022 mgll. 

nitrobenzene < 0.00057 mg/l. I 
2-amino-4 6-dinitrotoluene < 0.00022 mgll. 

nitrobenzene < 0.00057 mg!L 

l 3-dinitrobenzene < 0.00021 mg!L 

2 4-dinitrotoluene < 0 .00024 mg!L 

2,6-dinitrotoluene < 0 .00037 mi!I'L I 

2-amino-4.6-dinitrotoluene < 0.00022 mg/1.. 

2-nitrotoluene < 0.00072 mgiL 

I ,3-dinit:robenzene < 0.0002 1 mg/L 

2,4-dinitrotoluene < t 0 .00024 mg/L . 

2,6-dinitrotoluene < 0.00037 m_g/1,._ 

2-amino-4,6-dinitrotoluene < 0 .00022 m~ 

2-nitrotoluene < 0.00072 mg/L 1 

1.4-dichlorobenzene- < 0.0032 mgll. i 
I ,3-dinitrobenzene < 0.00021 mg/l. 

2,4-dinitrotoluene < 0.00024 mgll. i 
' 

2 6-dinitrotoluene < 0.00037 mgiL 

2-amino-4,6-dinitrotoluene < 0.00022 mg/L 

2-nitrotoluene < 0.00072 mg/L 

2-amino-4,6-dinitrotoluene < 0.00022 mg/L 

nitrobenzene < 0 .00057 mg!L . 
I 

mg/L . j I ,3,5-trinitrobenzene < 0.00031 
' 

2,6-dinitrotoluene < 0 .00037 mWI. I 
2-nitrotoluene < 0.00072 mg/L 

3-nitrotoluene < 0 .00059 ! mg/1. 

4-amino-2,6-dinitrotoluene < 0.0005 f mg/1.._ 

4-nitrotoluene < 0.00066 1 mg!L 

nitrobenzene < 0.00057 mg/1.._ 

2 

B16 

' 
ORa2 Esplanation SDG 

R LCS recovery too low I L2713 
; 

I 

R LCS recovery too low L2713 

R ' LCS recovery too low L2713 

R LCS recovery too low L2700 

R LCS recovery too low L2700 

R I LCS recovery too low L2700 

R LCS recoverv too low L2700 

R LCS recoverv too low L2696 

R LCS recoverv too low L2696 

R LCS recovery too low I L2696 

R LCS ~very_ too low L2696 

R LCS recovery too low L2696 

R LCS recoverv too low L2696 

R LCS ~verv too low L2696 

R LCS recoverv too low L2700 
I! 

R LCS recovery too low L2700 
I 

R LCS recovery too low L2687 

R LCS ~very too low L2687 

R LCS recovery too low L2687 

R LCS recovery too low L2687 

R LCS recovery too low L2687 

R LCS recovery too low I L2687 . 
R LCS recovery too low L2687 

R LCS recovery_ too low L2687 

R I LCS recovery too low L2687 

R LCS recovery too low L2687 

R I LCS recovery too low L2716 

R LCS recov~ too low I L2687 

R LCS recovery too low L2687 

I R LCS recovery too low L2687 

I R LCS recovery too low L2687 

R LCS recove_ry too low L2687 

R LCS recovery too low L2700 

R LCS recoverv too low I L2700 

R LCS recovery too low ' I L2655 

R LCS recovery too low L2655 

R LCS recovery too low I L2655 

R LCS recovery_ too low I L2655 
I 

R I LCS recovery too low L2655 

R LCS recovery too low ! L2655 

R LCS recove_ry too low i L2655 ! 
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Samole ID Metbod 

IGW-37DUP i 8330 

IGW-38 I 8330 

I ' IGW-38 8330 

IGW-38 8330 

IGW-38 8330 

IGW-38 8330 

IGW-38 I 8330 

IGW-38 8330 

IGW-38 8330 
'I 

JGW-39 8270 I 

IGW-39-A 8270 

IGW-40 8270 I 
IGW-41 8270 

I IGW-42 8270 

IGW-43 8270 

IGW-44 8270 

IGW-45 8270 

JGW-46 8330 

l ) IGW-46 8330 I 
- I IGW-47 8270 I 

IGW-48 8330 

IGW-48 8330 

IGW-49 8270 

IGW-49 I 8270 

I IGW-49 8270 

I 
I 

JGW-49 8270 

IGW-49 8270 

' IGW-49 8270 

' JGW-49 8270 

JGW-49 I 8270 

JGW-49 8270 : 
IGW-49 8270 

I IGW-49 8270 
I' 

I I IGW-49 8270 

IGW-49 i 8270 
I 

IGW-49 8270 

IGW-49 8270 

:I IGW-49 8270 

! IGW-49 8270 

! I IGW-51 8330 

JGW-5 1 i 8330 ! 
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Table 82-1 

Data Rcjcdcd During Validation 

Allied Industrial Area 

Macon, Georgia 

Rust Project No. 33941.000 

Parameter 
I 

Result I Unit 

tetryl < 0.00033 mg!L 

1,3,5-trinitrobenzene < 0.00031 mg!L 
' 2 6-dinitrotoluene < 0.00037 mg/1. 

2-nitrotoluene < 0.00072 mg/L 

3-nitrotol uene < 0.00059 mg!L 
I 

4-amino-2 6-dinitrotoluene < 0.0005 mg!L 

4-nitrotoluene < 0.00066 m_g/1.. 

nitrobenzene < 0.00057 mJ1/l. 

tetryl < 0.00033 mg/1. ! 

I ,4-dichlorobenzene- < 0.0032 mg/L 

1,4-dichlorobenzene- < 0.0032 mg/L 

I 4-dichlorobenzene- < 0.0032 m211. 

I 4-dichlorobenzene- < 0.0032 mg/1.._ 

I 4-dichlorobenzene- < 0.0032 mgl!. 

I 4-dichlorobenzene- < 0.0032 m211. 

l 4-dichlorobenzene- < 0.0032 mltll. 
I 

I 4-dichlorobenzene- < 0.0032 mg/1. 

2-amino-4 6-dinitrotoluene < 0.00022 mK!l 

nitrobenzene < 0.00057 mg/1. 

1 4-dichlorobenzene- I< 0.0032 mg/1.. 

2-amino-4,6-dinitrotoluene < 0.00022 mg/L 
' nitrobenzene < 0.00057 m211. 

I 4-dichlorobenzene- < 0.0032 mg/1. 

2,3,4,6-tetrachlorophenol < 0.0053 mg/l. 
I 

2,4,5-trichlorophenol < 0.0062 mg/L 

2 4 6-trichloroohenol < 0.0045 mst/L 

2,4-dichlorophenol < 0.0043 mg/L 

2 4-dimethylphenol <I 0.0035 mg!L 

2 4-dinitrophenol < 0.0072 mg/L 

2 6-dichlorophenol < 0.0041 I msVL 

2-chlorophenol < 0.0033 mg/L 

2-mcthylphenol < 0.0021 mg/L 

2-nitrophenol < 0.0043 mg/L 
' 

4 6-dinitro-2-methylphenol I< 0.0042 mg/L 
I 

4-chloro-3-methylphenol < 0.0036 m211. 

4-methylphenol < 0.0022 mg/1. 

4-nitrophenol < 0.008 mg/l. 

pentachlorophenol < 0.0051 mg/l. 

phenol < 0.0038 mst/L 

2-amino-4 6-dinitrotoluene < 0.00022 mg!L 

nitrobenzene t < 0.00057 mst/L I 

3 

B17 

' Qfla!! Explanation SDG 

R LCS recovery too low L2655 

R LCS recovery too low L2659 

J 

R LCS recovery too low L2659 

R LCS recovery too low 
I 
I L2659 
I 

R LCS recovery too low i L2659 
' 

R ! LCS recovery too low L2659 

R LCS recovery too low L2659 

R LCS recovery too low L2659 

R LCS recovery too low L2659 

R LCS recovery too low L2722 

R LCS recovery too low L2722 
I I 

R I LCS recovery too low I L2734 

R LCS recovery too low L2734 

R LCS recovery too low L2722 

R LCS recovery too low L2722 

R LCS recovery too low L2734 

R LCS recovery too low I L2734 

R LCS recovery too low 
I 

L2713 

R LCS recovery too low L2713 

R LCS recovery too low L2722 
I 

I 
R LCS recovery too low L2700 

R 
! 

LCS recovery too low I L2700 

R LCS recovery too low L2722 

R Surrogate recovery below I 0 percent L2722 

R Surrogate recovery below 1 0 percent L2722 

R Surrop;ate recovery below l 0 oercent L2722 

R Surro~~:ate recovery below 10 percent L2722 

R Surrogate recovery below 10 percent L2722 

R Surrogate recovery below I 0 percent L2722 

R Surrogate recovery below I 0 percent L2722 

R Surrop;ate recovery below I 0 percent L2722 

R Surrogate recovery below 10 percent l2722 I 

R Surrogate recovery below 10 percent L2722 

R i Surr~ate recovery below 10 percent L2722 

R i Surrogate recovery below I 0 perc~nt i L2722 

R Surrogate recovery below I 0 perc'ent L2722 

R 
I 

Surrogate recovery below I 0 percent L2722 

R Surrogate recovery below I 0 percent L2722 

R Surrogate recovery below I 0 percent j L2722 

' R LCS recovery too low ; L2713 

R LCS recovery too low I L2713 
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if Sample ID Met bod I 
IGW-52 8270 

I 

I IGW-52 8270 

IGW-52 8330 

IGW-52 8330 

IGW-52 8330 

IGW-52 8330 

IGW-52 8330 

IGW-52 8330 

IGW-52 8330 

IGW-52 I 8330 

I IGW-53 8270 

IGW-53 I 8270 

IGW-53 8330 
I 

; IGW-53 8330 

IGW-53 
I 

8330 

IGW-53 8330 

IGW-53 8330 

IGW-53 ' 8330 

I IGW-53 8330 
I 

IGW-53 8330 

IGW-54 8270 

JGW-54 8270 

IGW-54 8330 

I IGW-54 i 8330 

IGW-54 8330 

IGW-54 8330 

\ 

IGW·54 8330 

IGW-54 8330 

I· 
IGW-54 8330 

I IGW-54 ' 8330 

IGW-55 8270 

JGW-55 8270 I 

I IGW-55 8330 

IGW-55 8330 

il 
IGW-55 8330 

IGW-55 8330 
I 

IGW-55 I 8330 

IGW-55 I 8330 

IGW-55 8330 
I 

IGW-55 I 8330 

IGW-56 8270 

q:\wordproc\33941\33941053.WK4 

Table Bl-1 

Data Rejected Duriug ValidatioP 

Allied ladustrial Area 

Macoo, Georgia 

Rust Project No. 33941.000 

Parameter Result Unit . 
I 2 4-trichlorobcnzene-- < 0.0027 mg/L 

I 4-dichlorobenzene-- I< 0.0032 mg/L 

I 3,5-trinitrobenzene < 0.00031 mgiL i 
2 6-dinitrotoluene < 0.00037 mgiL 

2-nitrotoluene < 0.00072 I mg!L I 

3-nitrotoluene < 0.00059 mg/L. 

4-amino-2 6-dinitrotoluene < 0.0005 mg!l 

4-nitrotoluene t< 0.00066 mg!L 

nitrobenzene < 0.00057 mg/1... 

t.etryl < 0.00033 mg/1.. 

I ,2,4-trichlorobenzene-- < 0.0027 mg/L 

I 4-dichlorobenzene-- < 0.0032 mg/L 

I 3 5-trinitrobenune I< 0.00031 i mg/L 

2,6-dinitrotoluene < 0.00037 I mgi'L 

2-nitrotoluene <I 0.00072 mgl!. 

3-nitrotoluene < 0.00059 mg/l 

4-amino-2 6-dinitrotoluene < 0.0005 mg!L 

4-nitrotoluene < 0.00066 mg/L I 
nitrobenzene < 0.00057 mgiL 

tetryl < 0.00033 mg!L 

1 ,2,4-trichlorobenzene-- < 0.0027 mg/L 

I 4-<lichl oro benzene- < 0.0032 mg!L. 

1.3 ,5-trinitrobenzene < 0.00031 m.!!!1 
2.6-dinitrotoluene <I 0.00037 mg/l I 

2-nitrotoluene < 0.00072 mg!l 
I 

3-nitrotoluene < 0.00059 
I 

mg!l 

4-amino-2 6-dinitrotoluene < 0.0005 mg/L 

4-nitrotoluene < 0.00066 mg!L 

nitrobenzene < 0.00057 mg/L 

tetryl < 0.00033 mg/l 

1.2.4-trichlorobenzene-- < 0.0027 mg/1.. 

I 4-dichlorobenzene-- < 0.0032 mg/L 

I ,3 .5-trinitrobenzene < 0.00031 mg/L I 
2 6-dinitrotoluene < 0.00037 mg/L 

2-nitrotoluene < 0.00072 mg/1. 

3-nitrotoluene < 0.00059 i mg/1. I 

I mg/L I 4-amino-2,6-dinitrotoluene < 0.0005 

4-nitrotoluene < 0.00066 I mg/L 
I 

nitrobenzene < 0.00057 I mgiL 

tetryl < 0.00033 I mEA-. 

I. 4-dichlorobenzene- < 0.0032 I mg/L 

4 

B18 

Ofia2 Explaoatioo SDG 

R L.CS recovery too low L2640 

R LCS recovery too low L2640 

R LCS recovery too low L2640 

R LCS recovery too low I L2640 

R LCS recovery too low L2640 I 
R ' LCS recovery too low L2640 

R LCS recovery too low L2640 

R LCS recovery too low I L2640 

R LCS recovery too low L2640 

R LCS recovery too low L2640 

R LCS recovery too low L2630 

R LCS recovery too low L2630 

R I LCS recovery too low I L2630 

R I LCS recovery too low L2630 ! 
R LCS recovery too low L2630 

' I 

R LCS recovery too low L2630 

R LCS recovery too low L2630 

R LCS recovery too low L2630 

R LCS recove!I too low L2630 

R LCS recovery too low L2630 

R LCS recovery too low L2630 

R LCS recovery too low L2630 

R I LCS recovery too low L2630 

R LCS recovery too low L2630 

~I 
R LCS recovery too low 

I L2630 R . LCS recovery too low 

R I LCS recovery too low L2630 

I R LCS recovery too low L2630 

R LCS recovery too low L2630 
I 

R LCS recovery too low L2630 

R LCS recovery too low I L2640 

R LCS recovery too low L2640 

R LCS recovery too low L2640 

R LCS recovery too low L2640 
I 

I 
I ' 

R LCS recovery too low L2640 

R LCS recovery too low I L2640 
I R LCS recovery too low L2640 

R i LCS recovery too low L2640 

R LCS recovery too low L2640 

R I LCS recovery too low I L2640 

I 
I 

R LCS recovery too low 1 L2716 

05109197 
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Sample ID Metbod 

IGW-57 8270 

IGW-57 8270 
I 

IGW-57 8330 

IGW-57 8330 

IGW-57 8330 

IGW-57 8330 

IGW-57 8330 

IGW-57 8330 

IGW-57 8330 

IGW-57 8330 

IGW-59 8270 

IGW-59 8270 

IGW-59 8330 

IGW-59 8330 

IGW-59 8330 

IGW-59 8330 

IGW-59 8330 

II IGW-59 8330 

\ ) IGW-59 8330 -- IGW-59 8330 

' IGW-61 8330 

IGW-61 8330 

IGW-62 8330 

1GW-62 8330 

I 
IGW-7 8270 

I JGW-7 8270 
I 

JGW-7 8270 

I IGW-7 8270 

IGW-7 I 8270 

IGW-7 8270 

IGW-7 8270 

IGW-7 8270 

IGW-7 8270 

IGW-7 8270 

IGW-7 8270 
I 
I 
I 

i 
8270 I IGW-7 

IGW-7 8270 

IGW-7 8270 

IGW-7 I 
I 8270 I 

' IGW-7 8270 I 
IGW-7 8270 i 

q:\wordproc\33941\3394 1 053.WK4 

Table 82-1 

Data Rejec:ted Duriag Validatioa 

Allied ladustrial Area 

Maroa, Georgia 

Rust Projec:t No. 33941.000 

Parameter Result Uoit I OOae 
I 

mg/L I 2 4-trichloroberu:ene- ~ < ~ 0.0027 R 

I 4-dichloroberu:ene- 1<1 0.0032 I mg/L R 

I 3 ,5-trinitrobenzene < 0.00031 mWL R 

2.6-dinitrotoluene < 0.00037 rng/1. R 

2-nitrotoluene < 0.00072 mg/l R 

3-nitrotoluene < 0.00059 rng/L R 

4-amino-2,6-dinitrotoluene < 0.0005 I rng/L R 

4-nitrotoluene < 0.00066 rnJtiL R 

nitrobenzene •< 0.00057 rnWL R 

tetryl 
I 

mWL < 0.00033 R 

1,2, 4-trichloroberu:ene- < 0.0027 mWL I R 
I 

I 4-dichloroberu:ene- < 0.0032 mg!L R 

I ,3 5-trinitroberu:ene < 0.00031 mg/L R 

2 6-dinitrotoluene < 0.00037 mJtiL R 

2-nitrotoluene < 0.00072 mg/L R 

3-nitrotoluene < 0.00059 mg/L R 

4-amino-2 6-<linitrotoluene < 0.0005 mgll R 

4-nitrotoluene < 0.00066 mgll R 

nitrobenzene < 0.00057 mg/1. R 

tetryl < 0.00033 mg/L R 

2-amino-4,6-dinitrotoluene 1<1 0.00022 mg/L i R 

nitrobenzene < 0.00057 mg/l R 
' 

2-amino-4,6-<linitrotoluene < 0.00022 rng/l R 

nitrobenzene < 0.00057 rng/l R 
' I 

1 4-dichloroberu:ene- < 0.0032 mg/l R 

2 3 4 6-tetrachlorophenol < 0.0053 rng/l R 

2,4 5-trichlorophenol < 0.0062 rng/L R 

2,4 6-trichlorophenol < 0.0045 mg/L R 

2 4-dichlo!'C)phenol < 0 .0043 
I 

mJtiL R 

2 4-dirnethylphenol < 0.0035 miVL R 

2,4-dinitrophenol < 0.0072 miVI. R 
I 

2.6-dichlorophenol I< 0.004 1 mg/l R 

2-chlorophenol < 0.0033 mg/L R 

2-methylphenol !< 0.0021 mg/L R 

2-nitrophenol < 0.0043 rniVI. R 

4,6-dinitro-2-rnethylphenol < 0.0042 mgll R 

4-chloro-3-methylphenol < 0.0036 mg/L R 

4-rnethylphenol < 0.0022 mg/L R 

4-nitrophenol < 0.008 mg/L R 

pentachlorophenol l< f 0.0051 I miVL I R 

phenol < 0.0038 I mg/L I R 

5 

B19 

Es.plaoatioo SDG 

LCS recovery too low L2645 

LCS recovery too low L2645 

LCS recovery too low L2645 

LCS recovery too low L2645 

I LCS recovery too low L2645 I I 

LCS recovery too low L2645 

LCS recovery too low L2645 

I LCS recovery too low L2645 

LCS recovery too low I L2645 
I 

LCS recovery too low L2645 

' LCS recovery too low L2645 

LCS recovery too low L2645 

LCS recovery too low L2645 

LCS recovery too low L2645 I 
LCS recovery too low L2645 

I 
i 

I LCS recovery too low L2645 I 
LCS recovery too low L2645 

LCS recovery too low L264S 

LCS recovery too low L2645 

LCS recovery too low L2645 
i 

LCS recovery too low L2702 I 
LCS recovery too low L2702 

LCS recovery too low L2713 

LCS recovery too low L271 3 

LCS recovery too low L2734 

' Surrogate recovery below 10 percent L2734 

Surrogate recovery below 10 percent L2734 

Surrogate recovery below I 0 percent L2734 

I Surrogate recovery below I 0 percent 1..2734 

Surro~tate recovery below I 0 percent L2734 

Surro~ate recovery below I 0 percent L2734 

Surrogate recovery below I 0 percent 1..2734 

Surrogate recovery below 10 percent 1..2734 

Surrogate recovery below 10 percent L2734 

Surrogate recovery below I 0 percent L2734 

Surro~tate recovery below I 0 percent L2734 

Surrogate recovery below I 0 ~cent L2734 

Surrogate recovery below I 0 percent L2734 

i SurroRate recovery below I 0 .ll_ercent 1..2734 

Surrop;ate recovery below 10 :eercent I L2734 

j Surrogate recovery below 10 .ll_ercent I 
L2734 I 

05/09/97 
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I Saml!leiD Method 

ISL-10 (0'-2') I 6010 

JSL-10 (0'-2') l 7471 

lSL-1 0 ( 14'-16') 6010 

ISL-10 (14'-16') 7471 

ISL-11 (0' -2') 6010 I 
ISL-11 (0'-2') 7471 

ISL-11 (14'-16') 6010 

ISL-11 (14'-16') 7471 

ISL- 13 (0'-2') 6010 

JSL-1 3 (0'-2') 7471 

ISL-13 (24'-26') 6010 

'· 
~ JSL-13 {24' -26') 1 7471 

~ ISL-14{.5'·2') 8330 

!' 
ISL-14 (.5'-2') 8330 

ISL-14 (.5'-2') 8330 

ISL-14 (.5'-2') 8330 

JSL-14 (.S'-2') 8330 

ISL-14 (.5'-2.'.}_ 8330 

\. ) ISL-14 (35'-36.5') 8330 -- ISL-14 (35'-36.5')_ 8330 

ISL-14 (35'-36.5') 8330 

ISL-14 (35'-36.5') 8330 

ISL-14 (35'-36.5') 8330 

ISL-14 (35'-36.5') 8330 

ISL-18 (1'-2') 8330 

ISL-18 (1 '-2') 8330 I 
! ISL-18_0'-2') 8330 I 

ISL-18 (1'-2') 8330 

lSL-18 (1'-2') 8330 

I ISL-18 (I '-2') 8330 

i ISL-18 (55'-56') 8330 

ISL-18 (55'-56') 8330 
; 

ISL-18 (55'-56'1 8330 

1SL-18 (55' -56') 8330 

ISL-18 (55'-56') 8330 

ISL-18 (55'-56') 8330 

.I ISL-18 (55'-56') 8330 

I ISL-18 (55'-56'} 8330 

!, ISL-18 (55'-56') 8330 i 

ISL-19 (1 '-2') 8330 

JSL-19 (1'-2') 8330 I 

q:\wordproc\33941 \3394 1 053.WK4 

Table 82-1 

Data Rejeded D11riug Validation 

Allied Industrial Area 

Macon, Georgia 

Rust Project No. 33941.000 

Parameter Result Uuit 

antimony < 2.4 mRIK~t 

mercury < 0.027 mR/Kg 

antimony < 2.5 mR/Kg 

mercury < 0.028 mR/Kg I 
antimony < 2.5 I mg!Kg 

mercury < 0.028 mg!Kg 

antimony < 2.5 mg!Kg 

mercury < 0.028 mg!Kg 

antimony < 2.5 mg/Kg : 

mercll1}' < 0.028 ~g/Kg 

antimony < 2.5 mg!Kg 

mercury < 0.027 mg/Kg 

I 3 5-trinitrobenzene < 0.031 mg!Kg 

3-nitrotoluene < 0.059 mg/Kg 

4-amine>-2 6-dinitrotolucne I< 0.05 mRIKR 

4-nitrotoluene < 0.066 mR/Kg 

hmx < 0.029 mRIKR 

tetryl < 0.033 mg/Kg 

I 3 5-trinitrobenzene < 0.031 mR!Kst 

3-nitrotoluene < 0.059 mRIKR 

4-amine>-2 6-dinitrotoluene < 0.05 mg/Kg 

4-nitrotoluene < 0.066 mg/Kg 

hmx < 0.029 mg/Kg 

tetrYI < 0.033 mRIKR 

1,3,5-trinitrobenzene < 0.031 mRIKR 

3-nitrotoluene < 0.059 mgl)(g 

4-am ine>-2,6-dinitrotoluenc < 0.05 mg/Kg 

4-nitrotol uene < 0.066 mg/Kg 

hmx < 0.029 mg/Kg 

tetryl < 0.033 mg/Kg 

1,3.5-trinitrobenzene < 0.031 mg/Kg 

I 3-dinitrobenzene < 0.021 mRIKst 

2,4,6-trinitrotoluene < 0.031 l mR/Kst 

2,4-dioitrotoluene < 0.024 i mgl)(g I 
2-amine>-4,6-dinitrotoluene < 0.022 mg/Kg I 

I 

3-nitrotoluene I< 0.059 i mR/Kst 

nitrobenzene < 0.057 imRIKst 

rdx < 0.05 mg/Kg 

tetrvl < 0.033 I mRIKR 

1,3 5-trinitrobenzene < 0.031 mR/Kst 

3-nitrotoluene < 0.059 i mgiKg 

6 

B20 

Q!lal! Ellnlanatioll SDG 

R Matrix spike recovery below 30 percent WG506J 

R Matrix spike recovery below 30 percent WG5166 

R Matrix spike recovery below 30 perC(:nt . WG5061 j 

R ~ Matrix spike recovery below 30 percent WG5166 

R Matrix spike recovery below 30 percent WG5061 

R Matrix spike recovery below 30 percent WG5166 
I 

R Matrix spike recovery below 30 percent WG5061 

R Matrix spike recovery below 30 percent WG5166 

R Matrix spike recovery below 30 percent WG5061 

R Matrix ~jke recovery below 30 percent WG5166 

R Matrix spike recovery below 30 percent WG5061 

R Matrix spike recovery below 30 percent WGSI66 

R LCS recovery too low L2629 

R i LCS recovery too low ' L2629 
I 

R LCS recovery too low ! L2629 

R LCS recovery too low L2629 

R LCS recovery too low L2629 

R LCS recovery too low L2629 

R j LCS recovery too low L2629 

R · LCS recovery too low L2629 

R LCS recovery too low i L2629 

R LCS recovery too low 
' L2629 
' 

R LCS recovery too low L2629 

R LCS recovery too low L2629 

R LCS recovery too low L2653 

R LCS recovery too low i L2653 

R LCS recovery too low L2653 

R lCS recovery too low L2653 I 
R LCS recovery too low I L2653 

R LCS recovery too low L2653 

R LCS recovery too low L2653 

R LCS recovery too low L2653 

R LCS recovery loo low L2653 

R LCS recovery too low L2653 

R I LCS recovery too low L2653 

R I LCS recovery too low I L2653 

R LCS recovery too low L2653 

R LCS recovery too low L2653 

R LCS recovery too low L26S3 

R LCS recovery too low L2653 
' R LCS recovery too low i L2653 

05/09/97 
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SampleiD Method I 
i 

I 

ISL-19 (1 1-2') 8330 

ISL-19 (1'-2') I 8330 

ISL-19 (I '-2') 8330 

ISL-19 (1'-2') 8330 

ISL-19 (70'-71 ') 8330 

ISL-19 (70'-71') 8330 

ISL-19 (70'-71 ') 8330 

I ISL-19 (70'-71') I 8330 

JSL-19 (70'-71') 8330 

ISL-19 (70'-711 8330 

JSL-31 (0'-2') 6010 

ISL-31 (14'-16') 6010 

ISL-31 (14'-16') 7471 

ISL-32 (0'-2') 6010 I 
ISL-32 (0'-2') 7471 

ISL-32 (14'-16') 6010 

ISL-32 (14'-16') 7471 

JSL-34 (0'-2') 6010 

\ ) ISL-34 (0'-2') 7471 - ISL-34 (14'-16') 6010 

ISL-34 (14'-16') 7471 

ISL-35 {0'-2') 6010 

ISL-35 (0'-2') 7471 

ISL-35 (19'-21') 6010 

I ISL-350 (0'-2') 6010 

ISL-350 (0'-2') 7471 

ISL-36 ( 1'-2') 8330 

ISL-36 ( 1'-2') 8330 

ISL-36 (1'-2') 8330 

ISL-36 (1'-2') 8330 

ISL-36 (1 1-2') 8330 

ISL-36_(1 '-2') 8330 

ISL-36 (I '-2') 8330 

ISL-36 (1 '-2') 8330 

ISL-36 (1'-2') 8330 

ISL-36 (45'-46') 8270 

I 
ISL-36 {45'-46') 8270 

ISL-36 (45'-46') 8270 

I. ISL-36 (45'-46') 8270 ! 

' ISL-36 {45'-46'} 8270 

ISL-36 ( 45'-46') 8270 

q:\wordproc\33941 \33941053. WK4 

Table Bl-1 

Data Rejected During Validation 

Allied IDdllStrial Area 

Macoo, Georgia 

Rust Project No. 33941.000 

Parameter Result Uoit 

4-arnino-2 6-dinitrotoluene < 0.05 mg/Kg 

4-nitrotoluene < 0.066 mg/Kg 

hmx < 0.029 mg/Kg 

~try_! < 0.033 mWKR 1 

I 3 5-trinitrobenu:ne < 0.031 mWKl!. 

3-nitrotoluene < 0.059 mg/KJI. 

4-arnino-2 6-dinitrotoluene < 0.05 mg/Kg 

4-nitrotoluene < 0.066 mg/Kg 

hmx < 0.029 mg!Kg 

tetrvl < 0.033 mg/Kg I 
antimony < 2.4 mg/Kg 

antimony < 2.4 mg/Kg 

mercury 
I 

mg/Kg < 0.027 

antimony < 2.5 mg/Kg 

mercury < 0.028 mg/Kg I 
antimony < 2.4 mgll<.g 

mercury < 0.027 mg/Kg ! 

antimony < 2.5 mg/KR 

mercury < 0.028 mWI<R 

antimony < 2.5 mWK11. 

mercury < 0.028 mg/Kg 
I 

antimony < 2.5 mg/Kg 

mercurv < 0.028 mg/Kg 

antimony < 2.5 mg/Kg I 
antimony < 2.5 mg/Kg 

mercury < 0.028 mg/Kg I 
1 3 5-trinitrobenzene < 0.031 mil/Kg 

I 3-dinitrobenzene <I 0.021 mg/Kg 

2 4 &-trinitrotoluene < 0.031 mg/Kg 

2 4-dinitrotoluene < 0.024 mg/Kg 

2-arnino-4 6-d initrotoluene < 0.022 mg/Kg 

3-nitrotoluene < 0.059 m21KR 

nitrobenzene < 0.057 m.:VKII. 

rdx < 0.05 mg/Kg 

tetryl < 0.033 . mg/Kg 
I 

I ,2,4 S-tetrachlorobenzene < 0.16 mg/Kg 

I 2 4-trichlorobenu:ne- < 0.094 mg/Kg 

1 )-dichlorobenzene- < 0.099 m~g 

1 ,2-d iphenylhydrazine < 0.16 mg/Kg 

1 3-dichlorobenzene- < 0.12 mg/Kg I 
1.4-d ichlorobenzene- < 0.12 mg/Kg I 

7 

B21 

Ofia2 Explapatiou SDG 

R LCS recovery too low L2653 

R LCS recovery too low L2653 

R LCS recovery too low I L2653 

R LCS recovery too low i L2653 

I R LCS recovery too low i L2653 

R LCS recovery too low L2653 

R LCS recovery too low L2653 

R LCS recovery too low I L2653 

R LCS recovery too low L2653 

R LCS recovery too low L2653 

R Matrix ~jke recovery below 30 percent WGS061 

R Matrix ~ke recovery below 30 percent WG5061 

R Matrix spike recovery below 30 percent WGS166 

R Matrix spike recovery below 30 percent WGSI25 

R Matrix spike recovery below 30 percent WGS166 

R Matrix spike recovery below 30 percent WGSI25 

R Matrix spike recovery below 30 percent WG5166 

R Matrix spike recov~_ below 30 _Qercent WG5125 

R Matrix spike recovery below 30 percent WG5166 

R Matrix Sllike recovery below 30 percent WG5125 

R Matrix spike recovery below 30 percent WG5166 

R Matrix spike recovery below 30 percent WG5125 

R I Matrix spike recovery below 30 percent WG5167 

R Matrix spike recovery below 30 percent WG512S 

R Matrix spike recovery below 30 percent WG5125 

R Matrix spike recovery below 30 percent WG5167 

R LCS recovery too low L2659 

R LCS recovery too low I L2659 

R LCS recovery too low L2659 
-1 

R LCS recovery too low L2659 I 
R LCS recovery too low L2659 

R LCS recovery too low L2659 

R LCS recovery too low L26S9 

R I LCS recov_ery too low L2659 
I 

R LCS recovery too low L2659 

R I Surrogate recovery below 1 0 percent L2659 

R Surrogate recovery below 10 percent ! L2659 

R Surrogate recovery below I 0 percent i L2659 

R Surrogate recovery below 10 percent L2659 

R Surrogate recovery below 10 percent L2659 

R Surrogate recovery below I 0 percent ! L2659 
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"· ID 
I 

Metbod I 
ISL-36 ( 45°-46°) 8270 

ISL-36 (45°-46°) 8270 

ISL-36 (45°-46°) 8270 I 
ISL-36 (45'-46°) 8270 I 
ISL-36_( 45°-46°) 8270 

ISL· 36_(45° -46°) 8270 

ISL-36 (45°-46°) 8270 

i 
I ISL-36 (45°-46°) 8270 

ISL-36 (45°-46°) 8270 I 
ISL-36 (45°-46°) 8270 

I ISL-36 (45°-46') 8270 

ISL-36 (45°-46°) .8270 
I 

ISL-36 (45°-46°) 8270 

ISL-36 (45'-46°) 8270 

ISL-36 (45°-46°) 8270 

ISL-36 (45°-46°) 8270 

ISL-36 (45'-46°) 8270 

I ISL-36 (45°-46°) 8270 

) ISL-36 (45'-46°) 8270 - ISL-36 ( 45'-46') 8270 

ISL-36 ( 45'-46°) 8270 

ISL-36 (45°-46°) 8270 

ISL-36 (45°-46°) 8270 

ISL-36 ( 45°-46°) 8270 

ISL-36 (45°-46°) I 8270 

ISL-36 ( 45°-46°) I 8270 

ISL-36 ( 45°-46°) 8270 

ISL-36 (45°-46°) 8270 
! 

ISL-36 (45'-46') 8270 i 
I 

ISL-36 (45°-46°) i 8270 

ISL-36 (45°-46°) ! 8270 I 

ISL-36 (45°-46°) 8270 
i 

ISL-36 (45°-46°) 8270 

I ISL-36 ( 45°-46') 8270 

ISL-36 ( 45°-46') 8270 

lSL-36(45°·46') 
0 

i 8270 

ISL-36 ( 45°-46°) 8270 

ISL-36 (45'-46') I 8270 

ISL-36 (45'-46'} I 8270 

ISL-36 ( 45'-46') 8270 I 
ISL-36 (45°-46') I 8270 i 

q:\wordproc\33941 \33941 OS3.WK4 

Table 82-1 

Data Rejetted During Validation 

Allied Industrial Area 

Macon, Georgia 

Rust Project No. 33941.000 

Parameter I Resnlt Unit 

1-chloronaphthalene < 0.39 mg/Kg 

1-naphthylam ine I < 0.14 mg/Kg 

2,4-dinitrotoluene < 0.12 mg/Kg 

2 6-dinitrotoluene < 0.15 mRIK~t 

' 2-chloronaohthalene < 0.2 mRIK~t l 

2-methvl naphthalene < 0.082 m2fK.g I 
2-naphthvlamine < 0.13 m2fKg 

2-nitroaniline < 0.15 m2fKg 

2-picoline < 0.11 mg/Kg 

3.3°·dichlorobenzidine 1<1 0.14 mg/Kg 

3-methylcholanthrene < 0.1 mg!Kg 

3-nitroaniline < 0.14 mg/Kg 

4-aminobiphenyl < 0.13 mg/Kg 

4-bromophenyl phenyl ether < 0.1 mg/Kg 

4-chloroaniline < 0.15 mg/Kg 

4-chlorophenyl phenyl ether < 0.14 mg/Kg 

4-nitroaniline < 0.25 1 m2fK.g 

7 12-dimethvlbenz(a)anthracene < 0.12 I m2fK.g 

a.a-dimethylphenethvlamine < 0.15 mllfKg 

acenaphthene < 0.15 mg/Kg 

acenaphthylene < 0.12 mg/Kg 

acetophenone < 0.12 mg/Kg 
I ' aniline < 0.095 mg/Kg 

anthracene < 0.1 mg/Kg 

benzidine < 0.24 mgiKg 
0 

benzo( a )anthracene < 0.11 mg/Kg 

benzo( a )pyrene < 0.14 mg/Kg 

benzo(b)fluoranthene < 0.086 1 mg/Kg 

benzo(g,h i)perylene < 0.13 mg/Kg i 
benzo(k)fluoranthene .<! 0.15 mg/Kg 

benzoic acid l < 2.2 mg/Kg I 
benzyl alcohol < 0.097 mllfKg 

bis(2-chloroethoxv)methane < 0.12 mR/Kg 

bis(2-chloroethyl)ether < 0.085 mg/Kg J 

bis(2-chloroiso_propyl)ether < 0.072 mWI(g 

bis(2-ethvlhexvl)phthalate 1< 1 0.91 m2fK.g I 
I 

butyl benzyl phthalate < 0.092 mg/Kg 

chrysene < 0.17 mg/Kg 

di-n-butyl phthalate < I 0.16 m2fK.g 

di-n-octvl Phthalate < 0.1 mRIKR 

dibenz( a,h )anthracene l < i 0.14 mg/l(.g 

8 

B22 

Oflal! Explanation SDG 

R Surrogate recovery below I 0 percent L2659 

R I Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below 10 percent I L2659 

R Surrogate recovery below l 0 percent L2659 

R Surrogate recoverybelow I 0 percent L2659 

R I Surrogate recovery below 10 percent L2659 

R I Surro11.ate recovery below I 0 percent ! 
L2659 

0 

R Surro~tate recovery below IOpercent L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent I L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L2659 ; 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L26S9 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent I L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below IOpercent I L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below 10 percent L2659 

R Surrogate recovery_ below I 0 percent L2659 

R I Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent I L2659 : 

R Surrogate recovery below 10 percent L2659 

R Surrogate recovery_ below I 0 percent L2659 

R Surro~tate recovery below I 0 percent L2659 

R Surrogate recovery below I 0 percent L2659 Ji 

R Surrogate recovery below 10 percent L26S9 

L2659 II R Surrogate recovery_ below I 0 percent 

R Surrogate recovery below I 0 percent L2659 I 
R Surrogate recovery below 10 percent L2659 I 
R Surrogate recovery below I 0 percent L2659 !I 
R Surrogate recovery below I 0 percent I L2659 il 
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Sample ID Metbod 

ISL-36 (45'-46') 8270 I 
ISL-36 (45'-46') 8270 

I ISL-36 (45'-46') 8270 

ISL-36 (45'-46') 8270 

ISL-36 _(45'-46') 8270 

ISL-36 (45'-46') l 8270 

ISL-36 (45'-46') 8270 

ISL-36 (45'-46') 8270 

ISL-36 (45'-46') 8270 

ISL-36 (45'-46') 8270 

ISL-36 (45'-46') 8270 

ISL-36 (45'-46') 8270 

ISL-36 ( 45'-46') 8270 

ISL-36 (45'-46') I 8270 

ISL-36 (45'-46') i 8270 

ISL-36 (45'-46') I 8270 

ISL-36 (45'-46') 8270 

ISL-36 ( 45'-46') 8270 

'va....J ISL-36 (45'-46') 8270 
~ 

ISL-36 (45'-46') 8270 

ISL-36 ( 45'-46') 8270 

ISL-36 ( 45' -46') 8270 

ISL-36 {45'-46') 8270 

ISL-36 (45'-46') 8270 

ISL-36 (45'-46') 8270 

ISL-36 (45'-46') 8270 

ISL-36 (45'-46') 8270 

I ISL-36 (45'-46') 8270 

ISL-36 (45'-46') 8270 

ISL-36 ( 45'-46') 8330 

ISL-36 ( 45'-46') 8330 

ISL-36 (45'-46') 8330 

ISL-36 (45'-46') I 8330 

ISL-36 (45'-46') i 8330 

ISL-36 ( 45' -46') I 8330 

ISL-36 (45'-46') i 8330 

ISL-36 (45'-46') 8330 

ISL-36 {45'-46') J 8330 

I. ISL-37 (1'-2') 8330 

I I ISL-37 (1'-2') 8330 

; ISL-37 ( 1'-2') I 8330 

q:\wordproc\33941 \33941 053.WK4 

Table 82-1 

Data Rejected During Validation 

Allied Industrial Area 

Macon, Georgia 

Rust Project No. 33941.000 

Parameter Result Unit 
1 

QOag I 
dibenz( aj)acridine < 0.2 mg/Kg R 

dibenzofuran < 0.13 mg/Kg R 

diethyl phthalate < 0.2 mg/Kg R 

dimethyl phthalate < 0 .19 m~_ R 

diphenylamine < I 0 .17 mg/Kg R 

ethyl methanesulfonate < 0 .1 I mg/Kg I R 

fluoranthene 0.16 R I < mg/Kg 

fluorene I< 0.13 ! mg/Kg R i 
hexachlorobenzene I< 0.093 mg/Kg R I 

hexachlorobutadien~ < 0.12 mg/Kg R 

hexachlorocyclopentadiene I< 0.076 mgll<.g R 

hexachloroethane <I 0.18 mg/Kg R 

indeno( I ,2,3-cd)pyrene < 0.13 mg/Kg R 
I 

I 
I 

I isophorone < 0.12 mg/Kg I R 

methyl methanesulfonate < 0.11 mg/Kg R 

n-nitrosodibutylamine < 0.11 mg/Kg R 

n-nitrosodimethvlarnine < O.Q78 mg!KR I R 

n-nitrosodiphenvlarnine J< 0.32 mw'Kll. R 

n-nitrosodipropylarnine I< 0.11 mg/Kll. l R . I mg/Kg n-nitrosopiperidine < 0.14 R 

naphtha! en~ < 0.087 mg/Kg R 

I mg/Kg 
I 

nitrobenzene < 0.19 R 

Jr( dimethylamino )azobenzene < 0.1 m~g R 

pentachlorobenzene < I 0.13 mg/Kg R 

pentachloronitrobenzene < 0.18 mg/Kg R 

phenacetin <i 0.23 mg/Kg R 

phenanthrene l<i 0.095 mg/Kg R 

pronarnide < 0.15 mg/Kg R 

_pyrene I< 0 .14 mRIKR R 

I 3 5-trinitrobenzene < 0 .031 mRIKR R 

I 3-dinitrobenzene < 0.021 mRIKR R I 
2 4 6-trinitrotoluene < 0 .031 ma!Kgl R 

2 4-dinitrotoluene < 0.024 rna/Kg R 

I< 
I I 

2-amino-4,6-dinitrotoluene 0 .022 ! mg/Kg 1 R I 
3-nitrotoluene < 0.059 lm~g R 

nitrobenzene < 0.057 mg/Kg R I 
rdx < 0.05 rna/Kg R I 

tetrvl < 0.033 mg/Kg R 

1,3,5-trinitrobenzene < 0.031 mg/Kg R i 
I 3-dinitrobenzene < 0.021 mg/Kg R 

2,4 6-trinitrotoluene < O.oJI mg/Kg R I 

9 

B23 

ExJ!Iaaatioo I SDG I 
Surrogate recovery below I 0 percent L2659 

Surrogate recovery below I 0 percent L2659 

Surrogate recovery below 10 percent L2659 

Surrogate recovery below I 0 percent L2659 I 

Surrogate recovery below I 0 percent L2659 I 

Surrogate recovery below I 0 percent L2659 

Surrogate recovery below I 0 percent L2659 

Surrogate recovery below I 0 percent L2659 

Surrogate recovery below I 0 percent L2659 I 
Surrogate recovery below I 0 percent l L2659 I 

Surrogate recovery below I 0 percent L2659 

Surrogate recovery below 10 percent L2659 

Surrogate recovery below I 0 percent L2659 

Surrogate recovery below I 0 percent I L2659 

Surrogate recovery below 10 percent I L2659 

Surrogate recovery below I 0 percent L2659 

Surrogate recovtry below I 0 percent L2659 

Surrogate recovery below 10 percent L2659 

Surroll,ate recovery below I 0 percent L2659 

Surrogate recovery below I 0 percent L2659 

Surrogate recovery below 10 percent i L2659 

Surrogate recovery below I 0 percent L2659 

Surrogate recovery below I 0 percent i L2659 

Surro~tate recove_ry_ below I 0 percent i L2659 

Surrogate recovery below I 0 _percent L2659 

Surrogate recovery below 10 percent L2659 

Surrogate recovery below 10 percent L2659 

Surrogate recovery below I 0 percent L2659 

Surrogate recovery below I 0 percent L2659 I 

LCS recovery too low L2659 

LCS recovery too low L2659 

LCS recov'"rytoo low L2659 

LCS recovery too low L2659 

LCS recovery too low I L2659 

LCS recovery too low L2659 

LCS recovery too low L2659 

LCS recovery too low L2659 
I 

LCS recovery too low I L2659 

LCS recovery too low L2655 
' 

LCS recovery too low I L2655 I 
' 

li LCS recovery too low I L2655 
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SamolriD Mttbod 

ISL-37 (I '· 2') 8330 

ISL-37 (I' ·2') I 8330 

ISL-37 (1'·2') 8330 

ISL-37 ( 1'-2') 8330 

ISL-37 (1'·2') i 8330 I 
ISL-37 (1'-2') 8330 

ISL-37 (1'-2') DUP 8330 

ISL-37 (1 '-2') DUP 8330 

ISL-37 (1'·2') DUP 8330 

ISL-37 (1'-2') DUP 8330 

ISL-37 (1 '·2') DUP 8330 

ISL-37 (1'-2')DUP 8330 

ISL-37 (l'-2')DUP 8330 

ISL-37 (I '-2'1_ DUP 8330 

ISL-37 (l'-2'}DUP 8330 

ISL-37 (40'-41') 8330 

I ISL-37 (40'-41 ') 8330 

: ISL-37 (40'-41') 8330 

l-. ISL-37 (40'-41'} 8330 - ISL-37 (40'-41') 8330 

ISL-37 (40'-41')_ 8330 

ISL-37 (40'-41') DUP 8270 

ISL-37_(40'-4 1') DUP 8270 
I 

ISL-37 (40'-41') DUP 8270 

ISL-37 ( 40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-3 7 ( 40' -41'1_ DUP I 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-4 1') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-4 I') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37(40'-41 ')DUP I 8270 I 

J 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 
I 

ISL-37 (40'-41') DUP j 8270 

L isL-37(40'-4 I')DUP I 8270 
I 

ISL-37 (40'-41') DUP 8270 I 

ISL-37(40'-41 ')DUP I 8270 

q:\wordproc\33941 \3394 1053. WK4 

T abltBl·l 

Datll Rejected During Validation 

Allied Industrial Area 

Macon, GtoJ'ltia 

Rust Project No. 33941.000 

Paramdrr Result Unit 

2 4-dinitrotoluene < 0.024 mg/l(g 

2-amino-4 6-dinitrotoluene < 0.022 mg/l(g 

3-nitrotoluene < 0.059 mg!Kg 

nitrobenzene 1< 1 0.057 mg/Kg l 

rdx 
J 

0.05 mg/l(g I < 

tetryl < 0.033 mg/l(g 

I 3 5-trinitrobenzene <I 0.031 mg/l(g 

1,3-dinitrobenzene < 0.021 mg/l(g 

2 4 6-trinitrotoluene < 0.03 1 mg!Kg 

2,4-dinilrotoluene < 0.024 mg/l(g I 

2-amino-4,6-dinitrotoluene < 0.022 mi!IK~~: 

3-nitrotoluene < 0.059 miV'Kll: 

nitrobenzene < 0.057 miV'K.ll: 

rdx < I 0.05 miV'KR 

tetryl < 0.033 m~R 

I 3 5-trinitrobenzene <I O.o31 mgiKg 

3-nitrotoluene < I 0.059 mg/Kg 

4-amino-2,6-<linitrotoluene < 0.05 mg/Kg 

4-nitrotoluene < 0.066 mg/Kg_ 

hmx < 0.029 mi!IKR 

tetryl < 0.033 mg/Kg 

1,2,4,5-tetrachlorobenzene < 0.17 I mg/l(g 

I 2,4-trichlorobenzene- l< l 0.099 mg/l(g 

1.2-dichlorobenzene- < 0 I mg/Kg 

I 2-diphenylhydrazine < 0.17 mg/Kg 

1.3-dichlorobenzene- < 0.12 mg/l(g 

I 4-dichlorobenzene- < 0. 12 I mi!IKR 

1-chloronaphthalene < 0.4 1 mWK~~: 

1-naphthylamine < 0.14 ; mg/l(g 

2,4-dinitrotoluene < 0.12 mi!IKII. 

2 6-dinitrotoluene < 0.15 mgiKp: 

2-chloronaphthalene < 0.2 1 mi!IK~~: 

2-methyl naphthalene < 0.086 mg/l(g 

2-naphthylam ine < 0.13 mg/Kg 

2-nitroaniline < 0.15 mg/Kg 

i -picoline 
I 

mg/Kg < 0.12 

3,3'-dichlorobenzidine < 0.14 mgiKg I 
' 

3-methylcholanthrene < 0. 11 mg/Kg 

' 3-nitroaniline < 0.14 ; mg/Kg 

4-aminobiphenyl < 0.13 ; , mg/Kg 

4-bromophenyl phenyl ether !<\ 0.11 mg/Kg 

10 

B24 

Otlu Exolaoatioo SDG 

R LCS recovery too low L2655 

R LCS recovery too low I L2655 

R LCS recovery too low L2655 

I ' I R LCS recovery too low l L2655 

R LCS recovery too low L2655 

R LCS recovery too low L2655 

R LCS recovery too low L2655 

R LCS recov~ry too low L2655 

R LCS recovery too low L2655 

R LCS recovery too low \ L2655 

R LCS recovery too low L2655 

R LCS recovery too low L2655 

R LCS recovery too low L2655 

R LCS recovery too low L2655 

R LCS recovery too low L2655 

R LCS recovery too low L2655 

R LCS recovery too low L2655 

R i LCS recovery too low L2655 

R l LCS recovery too low L26SS 

R LCS recovery too low L2655 

R I LCS recovery too low L2655 

R Surro~~:ate recovery below !O_.{l_ercent L2655 I 
R I Surrogate recovery below I 0 __I)C:t'_cent L2655 

I I 

R I Surro~~:ate recovery below I 0 percent I L2655 

R l Surrogate recovery below 10 percent L2655 

R Surrogate recovery below I 0 percent L265S 

R Surro11.ate recov~ below I Op_ercent L2655 

R I Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L265S 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent I L26SS 

R I Surro~~:ate recove_ry below I 0 percent L265S 

R Surrogate recovery below I 0 _j)C:rccnt L26SS 

R Surrogate recovery below I O~rcent L2655 

R Surrogate recovery below I 0 _j)C_rcent L265S 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L265S 
r I 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent 
I 

L2655 ~ 
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SamalelD Method 

l( ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 
' I ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 
I 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

!SL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 
I 

ISL-37 ( 40'-41') DUP j 8270 
I 

ISL-37 (40'-41 ') DUP 8270 

ISL-37_(40'-41') DUP 8270 I 
ISL-37 (40'-41') OUP 8270 ! 

ISL-37 ( 40'-41') DUP 8270 
I 

ISL-37 (40'-41') DUP I 8270 

ISL-37 (40'-41') DUP I 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

!SL-37 (40'-41') DUP 8270 

-..J ISL-37 (40'-4 1') DUP 8270 - ISL-37 (40'-41') DVP 8270 

ISL-37 ( 40' -41 ') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 {40'-41') DUP I 8270 
I 

ISL-37 (40'-41 ') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

lSL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

I ISL-37 (40'-41') DUP I 8270 

I ISL-37 (40'-41') DUP 8270 i 
ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 
I 

8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41')DUP 8270 
I 

ISL-37 (40'-41 ' ) DUP 8270 

lSL-37 (40'-41') DUP 8270 

ISL-37 (40'-4 1') DUP 8270 i 
. ISL-37 (40'-41 ') DUP 8270 r 

ISL-37 (40'-41') DUP 8270 

q:\wordproc\3394 1 \3 3941053. WJ<.4 

Table 82-1 

Data Rejected Dariag Validatioa 

Allied ladustrial Area 

Macoa, Georgia 

Rust Project No. 33941.000 

Parameter Result Uait 

4-chloroaniline < 0 .15 mg/K.g 

4-chlorophenyl phenyl ether < 0.14 mg/K.g I 

4-nitroaniline < 0 .26 : mg/K.g 
: 

7, 12-dimethylbenz(a)anthracene < 0.12 mg/Kg 

a,a-dimethylphenethylamine < 0. 15 mg/K.g 

acenaphthene < 0 .15 mg/K.g 

acenaphthylene < 0.12 mg/Kg I 

acetophenone < 0 .12 mJt!Kg ; 

aniline < 0. 1 • mJt!Kg 

anthracene < 0.11 mg/K.g 

benzidine < 0.25 mg/Kg 

benzo(a)anrhracene ' l < f 0. 11 mg/l(g 

ben:zo(a)pyrene i < l 0.14 mg/Kg 

benzo(b )fl uoranthene < 0.09 mg/l(.g 

benzo(g,h i)~rylene < 0.13 mgll<.g 

benzo(k)fluoranthene < 0.15 mg/K.g 

benzoic acid < 2.3 mg/K.g 

benzvl alcohol < 0.1 mg/Kg 

bis(2-chloroethoxy )methane <I 0.12 mg/Kg 

bis(2-chloroethyl )ether < 0.089 mg/Kg 

bis(2-chloroisopropyl)ether < 0.076 mg/Kg 

bis(2-ethylhexyl)phthalate < 0 .96 mg/)(g j 

butyl benzvlohthalate < 0.097 [ mg/Kg 

chrysene < 0 .18 i mg/K.g 

di-n-butyl phthalate < 0.17 mg/Kg 

di-n-octyl phthalate < 0 .11 mRI'Kll 

d ibenz( a,h )anthracene < 0.14 mgll<g 

dibenz(aj)acridine < 0.21 mgll<g 

dibenzoturan < 0.13 mWJ(g 

diethvl ohthalate < 0.21 mg/l(g 

dimethyl phthalate < 0.2 mg/Kg 

diphenylamine < 0.18 mg/Kg 

ethyl methanesulfonate < 0. 11 I mg/l(g 

fluoranthene < 0.17 img/)(g 

fluorene < 0.13 mg/K.g 

hexachlorobenzene < 0.098 mg/Kg 

hexachlorobutadiene- < 0.12 j mg/Kg I 
hexachlorocyclopentadiene < 0.079 

I 
i mg/Kg 

hexachloroethane < 0. 19 mg/Kg 

indeno( 12, 3-cd)pyrene < 0.13 I mg/Kg f 

isophorone < 0.\2 lmg!Kg 

II 

B25 

QOa!! E:~plaaatioa SDG 

R Surrogate recovery below I 0 percent L2655 

R ' Surrogate recovery below I 0 percent I L2655 

R Surrogate recovery below I 0 percent i L2655 

R Surrogate recovery below I 0 percent I L2655 I 
R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L26SS 

R Surrogate recovery below I 0 percent L265S 

R Surrogate recovery below 10 percent L2655 

R I Surrogate recovery below I 0 percent L2655 

R I Surroute recovery_ below IOJ~ercent · l 2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below 10 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below 10 percent 
I 
I L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery_ below I 0 percent L2655 

R Surrogate recovery_ below 10 percent l L2655 

R Surroaate recovery_ below I 0 percent t L2655 

R Surrogate recovery below 10 percent I L2655 

R Surrogate recovery below 10 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R I SurroR.ate recovery below I 0 pe_rcent L2655 
i 

R ' Surrogate recovery below 10 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate rerovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below 10 percent L2655 

R Surrogate recovery below I 0 percent L2655 
' 

R i Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below 10 percent L2655 i 

R Surrogate recovery below I 0 oercent L2655 

R Surrogate recOvery below I 0 percent L2655 

R Surrogate recovery below I 0 percent I L2655 

R · Surrogate recovery below I 0 percent j L2655 

R Surrogate recovery below I 0 percent I L2655 

I ;I 
R Surrogate recovery below I 0 percent I L2655 

I R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L2655 
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SamplriD Met bod 

ISL-37 (40'-41') DUP 8270 

' 
ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP I 8270 

ISL-37 (40'-41 ') DUP 8270 

ISL-37 (40'-4I')DUP 8270 

i ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8270 

ISL-37 (40'-41') DUP 8330 

ISL-37 (40'-41') DUP 8330 I 
ISL-37 (40'-41') DUP 8330 

.... J ISL-37(40'-4l')DUP 8330 - ISL-37 (40'-41') DUP 8330 

ISL-37 (40'-41 1
) DUP 8330 

ISL-38 (1'-2') 8330 

ISL-38 (1'-2'} 8330 

!SL-38 ( 1'-2') 8330 

ISL-38 ( 1'·2') 8330 

!SL-38 (1'-2') 8330 

ISL-38(1'-2') 8330 

ISL-38 (1'-2') 8330 

JSL-38 (1'-2') 8330 

I 
I ISL-38 (1'-2') 8330 

ISL-38 (40'-41') 8330 

ISL-38 (40'-41') I 8330 

ISL-38 (40'-41') 8330 
I 

I 
ISl-38 (40'-41') 8330 

ISL-38 (40'-41') 8330 

ISL-38 (40'-41') 
I 

8330 
1 
I 

ISL-38 {_40'-41') 8330 . 

I ISL-38 (40'-41') 8330 

ISL-38 (40'-41 ') 8330 
I 

ISL-47 (1'-2') I 8330 

ISL-47 (1'·2') 8330 

q:\wordproe\3394 1 \33941053.WK4 

Table 82-1 

Data Rejected During Validation 

Allied Industrial Area 

Macon, Georgia 

Rast Project No. 33~41.000 

Parameter Result Unit 

methyl methanesulfonate < 0.11 : mg/Kg 

n-nitrosodibutylamine < 0.12 mg/Kg 

n-nitrosodimethvlamine < 0.081 mi!IK~ 

n-nitrosodiphenylamine < 0.34 mg!Kg 

n-nitrosodipropylamine < 0.12 mg/Kg 

n-nitrosopiperidine < I 0.14 mg/Kg 

naphthalene- < 0.091 mg/Kg 

nitrobenzene < 0.2 mg/Kg 

p-( dimethylamino )azobenzene < 0. 11 mg/Kg 

pentachlorobenzene < ·0. 13 mg/K~ 

pentachloronitrobenzene < 0.19 mg/K~ 

phenacetin < 0.24 mg/Kg 

phenanthrene < 0.1 mg/Kg 

pronamide < 0. 15 mg/Kg 

pyrene < 0.14 mi!IK~ 

I 3 5-trinitrobenzene <I 0.031 mi!/Kg 

3-nitrotoluene < 0.059 mg/Kg 

4-amino-2 6-dinitrotoluene < 0.05 mg/Kg 

4-nitrotoluene < 0.066 mg/Kg 

hmx < 0.029 mg/Kg 

tetryl < 0.033 mg/Kg 

I ,3,5-trinitrobenzene < 0.031 mg/Kg 

I ,3-d initrobenzene < 0.021 mg/Kg 

2 4 6-trinitrotoluene < 0.031 mWKR 

2,4-d initrotoluene < 0.024 mWJ(g 

2-amino-4 6-dinitrotoluene < 0.022 mg!Kg 

3-n itrotoluene < 0.059 mi!!Kll: 

nitrobenzene < 0.057 mWK~t 

rdx < 0.05 mg/)(g 

tetryl < 0.033 mg/Kg 

I 3 S-trinitrobenzene < I 0.031 mWJ(g 

I 3-dinitrobenzene < 0.021 mg/Kg 
I ' 2 4 6-trinitrotoluene < 0.031 mg/Kg 

2,4-dinitrotoluenc < 0.024 mg/Kg 

2-amino-4 6-dinitrotoluene < 0.022 mg/Kg 

3-nitrotoluene < 0.059 mil/Kg 

nitrobenzene < 0.057 mg/Kg 

rdx l< 0.05 mg/Kg 

tetrv1 < i 0.033 mWKll: l 

I ,3 5-trinitrobenzene < 0.031 _k~g 
1.3-dinitrobenzene i<! 0.021 i mg/Kg I 

12 

B26 

Qflal! Explanation SDG 
I 

R Surrottate recovery_ below IO_percent L2655 

R Surro~ate recovery below I 0 percent I L2655 

R Surrogate recovery below I 0 percent I L2655 i 
R Surrogate recovery below I 0 percent 

i 
L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L2655 
I 

R Surrogate recovery below 10 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent ' L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent L2655 

R Surrogate recovery below I 0 percent j L2655 

R Surro~ate recovery_ below I Opercent L2655 

R Surrogate recovery below I 0 percent L2655 

R LCS recovery too low L2655 

R LCS recovery too low L2655 

R LCS recovery too low I L2655 

R LCS recovery too low I L2655 

R LCS recovery too low I L2655 
I 

R LCS recovery too low L2655 

R LCS recovery too low I L2659 

R LCS recovery_ too low L2659 

R LCS recovery too low L2659 

R LCS recovery too low L2659 

R LCS recov~too low L2659 I 

R LCS recovery too low L2659 

R LCS recovery too low L1659 

R LCS recovery too low l2659 

R LCS recovery too low L2659 

R LCS recovery too low l26S9 

R LCS recovery too low L2659 

R LCS recovery too low L2659 
' 

R LCS recoverr too low L2659 I 

R LCS recove_!Y_ too low L2659 I 

R LCS recovery too low L2659 

R LCS recovery too low i L2659 
I i R LCS recovery too low L1659 I 

LCS recovery too low 
I I R I L2659 

! I 
R LCS recovery too low I L2661 i 
R LCS recovery too low I L2662 I 

05/09/97 
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! Samole ID 
I 

Metbod 

ISL-47 (1'-2') 8330 

ISL-47 (I '-2') 8330 

ISL-47 (1'-2') 8330 

ISL-47 (I '-2') 8330 

ISL-47 (1'-2'} 8330 

ISL-47_(1'-2'} 8330 

ISL-47 (1'-2') 8330 

ISL-48(0'-2') I 6010 

ISL-48 (0'-2'} I 7471 

ISL-48 (29'-31 ') 6010 

ISL-48 (29'-31'} 7471 

ISL-49 ( 1' -2') 8330 

ISL-49 0'-2') 8330 

ISL-49 (1'-2') 8330 

ISL-49 (I '-2') 8330 
. 

ISL-49 (1'-2') 8330 

'I ISL-49 (1 '-2') 8330 

II ISL-49 (I '-2') 8330 

I..._ ISL-49 (1'-2') I 8330 -
ISL-49 (l'-2') 8330 

I !SL-52 (.5'-2') 8330 

JSL-52 (.5'-2') 8330 
I 

ISL-52 (.5'-2') I 8330 

ISL-52 (.5'-2') 8330 

ISL-52 (.5'-2') 8330 

ISL-52 (.5'-2') 8330 

ISL-52 (45'-46' ) 8330 

ISL-52 (45'-46'} 8330 

ISL-52 ( 45'-46') 8330 

!SL-52 (45'-46') 8330 

ISL-52 (45'-46') 8330 I 

ISL-52 (45'-46') 8330 

ISL-52 (45'-46') 8330 I 
!SL-52 {45'-46') 

i 
8330 

ISL-52 (45'-46') 8330 

II 

ISL-53 {.5'-2' ) 8330 

ISL-53 ( .5'-2') 8330 

I. 

ISL-53 (5'-2') 8330 

ISL-53 (.5'-2'} 8330 

I ISL-53 (5'-2') 8330 

ISL-53 (.5'-2') 8330 

q:lwordproc\33941 \3394!053.WK4 

Table 82-1 

Data Rejctted Duriog Validatioll 

Allied lodustrial Area 

Macon, Georgia 

Rust Projtrt No. 33941.000 

Parameter Result Uoit 

2,4,6-trinitrotoluene I< 0.031 mg/Kg 

2 4-dinitrotoluene < 0.024 mg!Kg 

2-amino-4 6-dinitrotoluene < 0 .022 mg!Kg 

3-nitrotoluene < 0.059 mWK11. 

nitrobenzene < 0.057 mg/1(11, 

rdx < 0.05 mg/Kg I 
tetryl < 0.033 mg/Kg I 

antimony < 2.5 mg!Kg I 
mercwy < 0 .028 mg/Kg 

' 
mWK11.I antimony < 2.4 

mercury < 0.027 mi1/K11. 

I 3 5-trinitrobenzene < O.QJI mi1/K11. 
I 

I 3-dinitrobcnzene < 0.021 mg!Kg 

2,4 6-trinitrotoluene < 0.031 mg/Kg 

2,4-dinitrotolucne < 0.024 mg/Kg I 
2-amino-4,6-dinitrotolucne < 0.022 mWK11. 

3-nitrotoluene < 0.059 msUK11. 

nitrobenzene < 0.057 mg/Kg 

rdx < 0.05 mg/Kg 

tetryl < 0.033 mg/Kg 

1,3,5-trinitrobenzene < 0.031 mg!Kg 

3-nitrotoluene < 0.059 mg!Kg 

4-amino-2,6-dinitrotoluene < 0.05 mg/Kg 

4-n itrotoluene < 0.066 m11.1K11. I 

hmx < 0.029 I m11.1K11. 

tetryl < 0.033 mg/Kg 

I 3 5-trin itrobenzene < 0.031 mWK2 

1 ,3-dinitrobe.nzene < 0.021 mg/Kg 
' 

2 4 6-trinitrotoluene < 0.031 mWK2 

2 4-dinitrotoluene < 0.024 m!V'Kg 

2-amino-4 6-dinitroto1uenc: < 0.022 m!V'K2 

3-nitrotoluene I< 0.059 m!V'Kg 

' nitrobenzene < 0.057 mg!Kg 

rdx 
l 

0.05 mg!Kg < 

tetry1 < 0.033 mg!Kg 

1 3 .5-trinitrobenzene < 0.031 mWK~~: 

3-nitrotolucnc < 0.059 mg/K~~: 

4-amino-2 6-dinitrotoluenc < 0.05 mg/Kg 

4-nitroto1uene < 0.066 mlt1K11. 

hmx < 0.029 mlli'KI!. 

tetnrl I< 0.033 m11.1K11.I 
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B27 

Otlal! Exolaoatioo I SDG 
I 

R LCS recovery too low L2662 

R i LCS rerovery too low L2662 

R LCS recovery too low L2662 

R I LCS recovery too low ! L2662 

R I LCS recovery too low L2662 

R LCS recovery too low L2662 I 

R LCS recovery too low L2662 

R Matrix spike recovery below 30 percent WG5125 

R Matrix spike recovery below 30 percent WG5166 

R Matrix spike recovery below 30 percent I WG5125 

R Matrix spike rerovery below 30 percent I WG5166 
I 

R LCS recovery too low L2662 

R 
i 

LCS recovery too low i L2662 

R LCS recovery too low L2662 

R LCS recovery too low I L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 'I 
I 

R LCS recovery_ too low L2629 

R LCS recovery too low L2629 

R I LCS recovery too low L2629 

R i LCS recovery too low L2629 

R LCS recovery too low L2629 

R i LCS rerovery too low L2629 

R LCS recovery too low L2640 

R LCS recovery too low L2640 

I 
I' R LCS recovery too low L2640 

R LCS recovery too low L2640 
I 

R LCS recovery too low L2640 

R LCS recovery too low L2640 
I 
I 

R LCS recovery too low L2640 

R LCS recovery too low L2640 

R LCS recovery too low L2640 

R LCS recovery too low I L2629 

R LCS recovery too low L2629 

R LCS recovery too low ! L2629 

R LCS recovery too low i L2629 

R LCS recovery too low L2629 

II 
I 

R LCS recovery too low I L2629 

05/09/97 
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le ID Method 

ISL-53 (30'-3 I') 8330 

ISL-53 (30'-31') 8330 

ISL-53 (30'-3 I') 8330 
I 

ISL-53 (30'-31') 8330 

II ISL-53 (30'-3 I') 8330 

ISL-53 (30'-31 ') 8330 

ISL-53(30'-31') i 8330 

ISL-53 (30'-31') 8330 

ISL-53 (30'-31 ') 8330 

ISL-54 (.5'-2'J 8330 

ISL-54 (.5'-2')_ 8330 

ISL-54(.5'-2') 8330 

ISL-54 (.5'-2') 8330 

I ISL-54 (.5'-2') 8330 

ISL-54 ( .5' -2') 8330 

ISL-54 (.5'-2') 8330 

ISL-54 (.5'-2') 8330 

ISL-54 (.5'-2') 8330 

I._ ISL-54 ( 45' -46') 8330 -. 
ISL-54 (45'-46') 8330 

ISL-54 ( 45'-46') 8330 

JSL-54 ( 45'-46') 8330 

ISL-54 {45'-46') 8330 

ISL-54 (45'-46') 8330 

ISL-54 (45'-46') 8330 

ISL-54 (45'-46') 8330 

ISL-54 ( 45'-46') 8330 

ISL-55 (1'-2') 8330 

ISL-55 (l'-2') s:no 
ISL-55 (I' -2') 8330 

ISL-55 (1'-2') 8330 

ISL-55 (1'-2') I 8330 

I ISL-55 (1'-2') 8330 

ISL-55 (40'-41'}_ 8330 

ISL-55 ( 40'-41'} 8330 

ISL-55 (40'-41') 8330 

ISL-55 (40'-41') 8330 I 
ISL-55 (40'-41 '} 8330 

1 
ISL-55 (40'-41'} 8330 

. ISL-57 (1'-2'} 8330 

ISL-57 {I '-2') 8330 

q:\wordproc\3394 1 \33941053. WK4 

Table 82-1 

Data Rejected During Validation 

Allied Industrial Area 

Macon, Georgia 

Rust Project No. 33941.000 

Parameter Result Unit . Qfla2 

I 3,5-trinitrobcnzene < 0.031 ! mg/Kg i R 

I 3-dinitrobenzene I < 0.021 mg/Kg R 

2,4,6-trinitrotoluene < I O.o31 l mg!Kg I R 

2 4-dinitrotoluene < 0.024 \ fl!gl!<._g R 

2-amino-4 6-dinitrotoluene < 0.022 mg!Kg R 
I 

3-nitrotoluene < 0.059 mg/Kg R 

nitrobenzene < 0.057 I mg!Kg R 

rdx < 0.05 mll/K~ R 

tettyl < 0.033 mlliK~ R 

1,3,5-trinitrobenzene < 0,031 mWKR R 

I ,3-dinitrobenzene < 0.021 m_g/Kg I R 
I 

2 4 6-trinitrotoluene < 0.031 mg/Kg I R 

2,4-d initrotoluene < 0.024 mg!Kg R 

2-amino-4,6-dinitrotoluene < 0.022 mg!Kg I R 

3-nitrotoluene < 0.059 mg!Kg R 

nitrobenzene < 0.057 I mg/Kg R 

rdx < 0.05 mg!Kg R 

tetryl < 0.033 mg/Kg R 

1,3,5-trinitrobenzene < 0.031 mg!Kg R 

I 3-dinitrobenzene < 0.021 mg/K~ 1 R 

2,4,6-trinitrotoluene < 0.031 I mg/KR R 

2,4-dinitrotoluene < 0.024 mg!Kg R 
I 

2-amino-4,6-dinitrotoluene < 0.022 I mg/Kg R 

3-nitrotoluene < 0.059 mg/Kg R . 
nitrobenzene < 0.057 mg!Kg R 

rdx < 0.05 mg/Kg R 

tetryl < 0.033 mg/K~ R 

1,3 ,5-trinitrobenzene < 0.031 mg/Kg R 

3-nitrotoluene < 0.059 mg/KR R 

4-amino-2 6-dinitrotoluenc l<i 0.05 j mg/Kg R 
I 

4-nitrotoluene < 0.066 mg/Kg R 

hmx < 0.029 mg!Kg R 

tetryl < 0.033 mg/Kg R 

I 3,5-trinitrobenzene < 0.031 mg/Kg R 

3-nitrotolucne < 0.059 mg/Kg R 

4-amino-2 6-dinitrotoluene < 0.05 mg!Kg R 

4-nitrotoluenc I< 0.066 m g R 

hmx <I 0.029 mg!Kg R 

tetryl < I 0.033 mg/l(g R 

1.3,5-trinitrobcnzene < 0.031 mg/l(g i R 

3-nitrotoluene < 0.059 i mg!Kg R 
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B28 

£:~planation SDG 

LCS recovery too low L2629 

LCS recovery too low L2629 

I LCS recovery too low I L2629 

L2629 LCS recovery too low I 

I I 
' LCS recovery too low I L2629 . 

LCS recovery too low L2629 . 
LCS recovery too low L2629 

LCS recovery too low L2629 

LCS recovery too low L2629 

LCS recovery too low L2630 

LCS recoverv too low L2630 

I LCS recovery too low L2630 

LCS recovery too low L2630 

LCS recovery too low L2630 
I 

LCS recovery too low L2630 

LCS recovery too low L2630 

LCS recovery too low L2630 

LCS recovery too low I L2630 

LCS recovery too low [..2630 

LCS recove_ry too low L2630 

LCS recovery too low L2630 

LCS recovery too low [..2630 

l.CS recovery too low L2630 

LCS recovery too low L2630 

LCS recovery too low L2630 

I LCS recovery too low L2630 

LCS recovery too low L2630 I 

LCS recovery too low l.2640 

I LCS recovery too low 1...2640 

LCS recovery too low L2640 

LCS recovery too low L2640 

LCS recovery too low L2640 

LCS recove_ry too low L2640 
I 

LCS recovery too low L2640 

LCS recovery too low [..2640 

LCS recovery too low L2640 

LCS recovery too low L2640 

LCS recovery too low L2640 

LCS recovery too low L2640 

LCS recovery too low [..2645 

LCS recovery too low [..2645 j 

05109191 



Samole lD Method 

ISL-57 ( I '-2') 8330 

I fSL-57 (1'·2') . 8330 

ISL-57 (1'-2') 8330 I 
I 

ISL-57 (1'-2') 8330 

ISL-57 (55'-56') ! 8330 

ISL-57 (55'-56') 8330 

ISL-57 (55'-56') I 8330 

ISL-57 (55'-56') 8330 

!SL-57 (55'-56') 8330 

ISL-57 (55'-56') 8330 

I ISL-58 (1'-2') 8330 

I ISL-58 (1'-2') 8330 

ISL-58 (1'-2') 8330 

ISL-58 ( 1'-2') 8330 

ISL-58 (1'-2') 8330 

ISL-58 (1'-2') 8330 

I ISL-58_{_1 '-2_') 8330 

ISL-58 (1 '-2') 8330 

~ ISL-58 (1'-2') 8330 ,_, 
JSL-58 (55'-56') 8330 

I 
I 

!SL-58 (55'-56') 8330 

ISL-58 (55'-56') 8330 ! 

ISL-58 (55'-56' ) 8330 

ISL-58 (55'-56') 8330 

!SL-58 (55'-56') 8330 

!SL-58 (55'-56') 8330 

ISL-58 (55'-56') 8330 

!SL-58 (55'-56') 8330 
I 
I ISL-59 (1'-2') 8270 

ISL-59 (1'-2') 8270 

ISL-59 (1'-2') 8270 

ISL-59 (1'-2') 8270 

\1 

ISL-59 (I '-2') l 8270 

I ISL-59 (l'-2') 8270 
' 

!i 
ISL-59 (1'-2') I 8270 

i ISL-59_(.1 '-2') i 8270 

ISL-59 ( 1'-2') 8270 

ISL-59 (1'-2') 8270 

ISL-59 (1' -2') 8270 

' !Sl-59 (1'-2') 8270 

ISL-59 (1'-2') 8270 

q :\wordproc\33941 \3394 I 053.WK4 

Table Bl·l 

Data Rejected Duriog Validatloa 

Allied Industrial Area 

Mac:oa, Georgia 

Rust Projed No. 33941.000 

Parameter Rnalt I Ullit 

4-amino-2 6-dinitrotoluene < 0.05 m_g/K_g_ 

4-nitrotoluene < 0.066 mg/1(~ 

hmx < 0.029 mg/1(~ . 

tetryl < 0.033 mg/Kg 

I 3 5-trinitrobenzene < 0.031 mJ!/I(g 

3-nitrotoluene < 0.059 mg/Kg 

4-amino-2.6-dinitrotoluene < 0.05 mgll(g 

4-nitrotoluene < 0.066 mg/1(~ 

hmx < 0.029 mg/K~ 
I 

tetryl < 0 .033 mg/Kg I 

1,3,5-trinitrobenzene < 0.031 mg/Kg 

I 3-dinitrobenzene < 0.021 m_g/Kg 

2 4.6-trinitrotoluene I< 0 .031 mgl!(g 

2,4-dinitrotoluene < 0.024 m_B/Kg 

2-amino-4 6-dinitrotoluene < 0.022 m_B/Kg 

3-nitrotoluene < 0.059 m_g/Kg ' 

' nitrobenzene < 0.057 mg/K~ 

rdx < 0.05 mgll(g 

terry I < 0.033 I mg/Kg 

I 3 5-trinitrobenzene < 0.03 1 mgl!(g 

1 ,3-dinitrobenzene < 0.021 m_g/Kg 

2,4,6-trinitrotoluene < 0.031 mg/K~ 

2,4-0initrotoluene < 0.024 mg/Kg 

2-amino-4 6-dinitrotoluene < 0.022 mg/Kg 

3-nitrotoluene < 0.059 mg/Kg 

nitrobenzene < 0.057 mg/1(~~; 

rdx < 0.05 m_g/Kg 

tetryl < 0.033 m_g/Kg I 

2 3 4 6-tetrachloro~enol < 0.2 m_yl(g 

2,4.5-trichlorophenol < 0.24 mgll(g 

2 4 6-trichlorophenol < 0. 17 m_g/Kg 

2.4-dichlorophenol < 0.16 j mg/Kg 

2 4-dimethylphenol < . 0 .14 mg/Kg 
I 

2,4-dinitrop_henol < 0.27 mg/l(g 

2,6-dichlorophcnol < 0.16 m~~ 

2-chlorophenol < 0.12 mg/K~ 

2-methylphenol < 0.082 mg/Kg 

2-nitrophenol < 0.16 J mg/Kg 

4 6-dinitro-2-methylphenol < i 0.16 mg/Kg 

4-chlorG-3-methylphenol < 0.14 I mg!Kg 

4-methy I phenol < 0.082 mg/Kg 

IS 

B29 

onae Eg,Janation SDG 

R LCS recovery too low L2645 

R LCS recovery too low L2645 

R LCS recovery too low L2645 

R LCS recovery too low L2645 

R LCS recovery too low L2645 

R LCS recovery too low L2645 

R LCS recovery too low L2645 

R LCS recovery too low L2645 

R LCS recovery too low L2645 

R LCS recovery too low L2645 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recove.ry too low L2662 

R LCS recovery too low L2662 I 
R LCS recove.ry too low L2662 

' 
R LCS recovery_ too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low · L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R LCS recovery too low L2662 

R Surrogate recovery below I 0 percent L2640 

R Surro11.ate recovery below I 0 percent L2640 

R Surro11.ate recovery below I 0 percent L2640 
I ' 

R Surrogate recovery below I 0 percent ' L2640 I I 

R Surrogate recovery below 10 percent L2640 

R Surrogate recovery below I 0 percent L2640 ' 
R Surro~ate recovery below 10 percent L2640 

R Surro~ate recovery below I 0 percent L2640 

R Surro~~:~~te recovery below 10 percent L2640 

R Surrogate recovery below I 0 percent L2640 

R Surro~ate recovery below I 0 percent L2640 

R Surrogate recovery below I 0 percent L2640 

R I Surrogate recovery below I 0 percent i L2640 

05109191 



SampleJD Method 
I 

ISL-59_(1'-2') 8270 

ISL-59 ( J '-2') 8270 

ISL-59 (1'-2') 8270 

ISL- 59 (1'-2') 8330 

I ISL-59 (1'-2') 8330 

ISL-59 (1'-2') 8330 

( ISL-59 (l'-2') 8330 

ISL-59 (I '-2') 8330 

ISL-59 (I '-2') 8330 

ISL-59 (55'-56') 8330 

ISL-59 (55'-56') 8330 

ISL-59 (55'·56') 8330 
i I ISL-59_155'-56') 8330 

ISL-59 (55'-56') 8330 

ISL-59 (55'-56') 8no 

ISL-7 (0'-2') 6010 

ISL-7 (0'-2') 7471 

ISL-8 (0'-2') 6010 

1._ J ISL-8 (0'-2') 7471 - ISL-8 (9' -II') 7471 

ISL-9 (0'-2') 6010 

151·9 (0'·2') 7471 

ISL-9_(9'-11') 6010 

1$1-9 (9'-ll'l 7471 

q:\wordproc\3394l\33941053.WK4 

Table 82-1 

Data Rejected Duriag Validatioa 

Allied Iadustrial Area 

Macon, Georgia 

Rust Project No. 33941.000 

Parameter Result Uait 

4-nitrophenol < 0.31 mg/Kg I 

pentachlorophenol < 0.!9 mltiK~! 

phenol < 0.14 mWK~! 

1 ,3 5-trinitrobenzene < 0.031 mW!(g 

3-nitrotoluene < 0.059 mg/Kg 

4-amino-2,6-dinitrotoluene •< 0.05 mg/Kg 

4-nitrotoluene < 0.066 mg/Kg 

hmx < 0.029 mg/Kg 

tetryJ < 0.033 mg/Kg 

1.3,5-trinitrobenzene < 0.031 
I 
i mtVK2 

3-nitrotoluene < 0.059 mtVJ(g 

4-amin(}-2 6-dinitrotoluene < 0.05 mWK~! 

4-nitrotoluene I< 0.066 mg/Kg I 
hmx < 0.029 mtVK2 

tetrvl < 0.033 mtVK.Jz 

antimony < 2.6 mltiKI! 

mercury < 0.029 mtVKI! 

antimony < 2.8 mg/Kg 

mercury < 0.031 mltiKI! 

mercury < 0.03 mW!(g 

antimony < 2.4 mWK2 

mercury < 0.027 mW!(g 

antimony < 2.5 mW!(gj 

mercurv <i O.Q2S mtVK2 

16 
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OOa!! I Es.olanation SDG 

i 
I 

R Surro2ate recovery below I 0 ~ercent L2640 

R Surro2ate recovery below 10 percent L2640 

R t Surrogate recoven: below I 0 ~ercent L2640 

R LCS recovery too low L2640 

R I LCS recovery too low j 
L2640 I 

R LCS recovery too low 12640 

R LCS recovery too low L2640 

R LCS recovery too low L2640 

R LCS recovery too low L2640 

R LCS recovery too low i L2645 

R I LCS recovery too low L2645 
T 

R 1CS recovery too low 12645 

R I 1CS recoverv too low I L2645 

R LCS recovery too low 12645 

R 1CS recovery too low I L2645 

R Matrix spike recovery below 30 percent WG5061 

R Matrix spike recovery below 30 percent WG5166 

R Matrix spike recovery below 30 percent WG5061 

R Matrix spike recovery below 30 percent WG5 166 

R Mattix spike recovery below 30 percent WG5166 

R Matrix spike recovery below 30 percent WG5061 

R Matrix spike recovery below 30 percent WG5166 

R Matrix spike recovery below 30 percent WGS061 

R i Matrix soike recoverv below 30 percent WG5166 
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TobloBZ-1 

Dac. Qaalif.oed Dwinz Volidation 
Allied lnd\IStriol A...., 

Ma-,C.OI"'io 
Root l'r9ject No. 33941.000 

SaGIDie ID Mn:hod hnnartrr Result Unit T on;; E&Bll:ftation - SDG 
IGW-J 12 0 osoollorone < 0.0034 ""' I OJ Holdloiiiome--;;;ar..,.., extro<toon Ll716 

IGW·J 1210 1\11)111hal..,o- < 0.0025 m UJ • Ll716 

:g::~ :;~ <Mdimdlo"!:::".:,_. ~ ~:! :;:" ~; •.,.,on: ; t;~:: 
JGW-J 1210 De21laelol0f0bcnlzne < 0.0036 ··no. UJ Ll7l6 
IGW-3 1270 oentadoloronitrobenz<roe < 0.005 m UJ Ll716 

lGW-l 
1270 

oaotadolo"""""'ol < 0.0051 oruo: UJ ~i~~t==========3=Lli
7

~
1

!
6

~ IGW-3 8270 Dhenauci11 < 0.0066 m UJ U716 
IGW-3 1270 1 ohenanlhrene < 0.0027 m Ul I L2716 
!GW-3 1270 ohenol < 0.0038 m Ul I L2716 
!GW·J 1270 oninainldo < 0.004 . IIIII o Ul HoldinR lime violllion e>Cino<lion I L.271 6 
!GW·3 8270 1>Yf<tl0 < 00039 m Ul Holdin• timeviolllion exlrodion L2716 
JGW-30 6010 zinc < 0.0371 · m.o U I Medoodblanboonoominllion L2687 

' ---~~~GW~·~3o~--~~~~270~-+------4-ci~u~~~·~~·------r.<~io~.oo~8.-r~""'~r,~l.-r'----------------------~toim U687 1- !GW-32 , 7740 selenium < 0.00074 IIIli Ul IOo low WGSOS6 
~----~IG~W~~~2~--~~7&4~~~--~------~doal~l~iwn~--------~<~~~~000~79~~m~~~U~J~+----------------------- IOolow WG5087 

IGW-33 6010 zinc < O.OSJ9 IIIII U Mellood bl.nk oomaminalion L2700 
IGW-33 1270 4-oilr'OIIh<nol < 0.008 m I L.CSr=vavU>Oioi.n L2700 

IGW-34 7141 thallium < 0.00079 m Ul Maorix- ,o;;·ke recoVav-IOolow \\'_G5087 
IGW-3S 7740 seleoWm < 0.00074 m Ul Matrix wke recov..v too low WGSOI6 
IGW·3S 7141 doallium < 0.00079 m.o Ul Matrix mike recov..v too low WGSOI7 

IGW·35D 6010 zinc < O.OJS m UJ Medoodblanboonoominllion WGS084 
rGW-350 7740 .sd<nium < 0.00074 m Ul Motrixmiuremvervtoolow WGS086 
IGW·3SD 7141 doalliwn < 0.00079 m Ul Matrix mike recoi(ennoo low WGS087 
IGW-36 6010 zinc < 0.069S m U Mellood biRnk oontanbnllion Ll662 
!GW-36 8270 , I 4 S~e < 0.0046 m• Ul Holdiriotimeviolllion extraclion L2662 
IGW-36 1 8270 I 2,4-lridoloroben.zaoo- < 0.0027 m Ul Holdin• time violllion extnclion L2662 
JGW-36 8270 1 2-dichiOfObcnlzno- < 0.0021 ""' UJ Holdin•limo violllion c:xtriCiian L2662 
1GW·36 8270 I drozine < 0.0045 m UJ Holdin• time violllion OXU'OCiion L2662 
IGW-36 1270 13-dichlcnoben=lo- < 0.0033 m UJ Holdinotimoviolllion extraclion L2662 
IGW-36 &270 I 4-dichiOI'Obcn>m... < 0.0032 I m UJ Holdiri•-lime ..nolllion exlrodion U662 
IGW-36 8270 1-d!loronchtholme <: 0.011 IIIII UJ Holdiri2-0ft!t..nolalion OXU'OCiion L.2662 
IGW-36 8270 1-ruoohlhvlamine < 0.004 m UJ Holdin• Dme violation -..ion L2662 
!GW-36 1270 2,3,4 6-.....a.to1<10hmoi <: O.OOSl ""' UJ Holclin•timeviolllion OXU'OCiion L2662 
!GW-36 1270 2 4 S·viclllomo>henol < 0 0062 '"" UJ Holdin• time violllioo exlnl<tion L2662 
IGW-36 8270 24,6-triclllomoloenol < 0.004S ""' Ul Holdin• timeviolllion OXU'OCiion L2662 
IGW·36 8270 2 4-dichlol'llllllenol < 0.0043 · rmz Ul Holdinoome violllion OXU'OCiion L2662 
IGW-36 1270 • <: 0.0035 oruo: UJ Holdin•limeviolllion exlrodion L2662 
IGW-36 &270 <: 0.0072 IIIII Ul Holdiil.-time ..nolllion extroeti"" L2662 
IGW-36 1270 < I 0.0032 mo U1 Holdinotirnoviolllion ~ L2662 

~t========~~:~~~~~~~=~~~:~~::::::::tt::~~:~~~~~E~t=:~j::::::::~]:-d!l~2 ~~~~~;oom;~,m»m~~~~=~·=--:=_-:tt~t~·~r~~~~~:~~~;~~~~~=-+t'~~ mo:~~~4~~+t=-~~~~~;:_+t:_-::_-::_-::_-::_-::_-:=_-:=,-~=u-~=~-~~~j~~~~~~~ ~~~~:::::::::::::::::::::t~~~~E~~~~ 
IGW-36 8270 2-cblonooha>OI < O.OOll m UJ HoldinR a o/'.:S=.-'recoY:':;.~~"....""'=!!:hi~Rl>------------HL266~7.2~ 
IGW-36 8270 2-mechvloaohthalene < 0.0023 . mo Ul 7.:-.::=-.'::"'C.:"""f.---------------------HL2~667.2H 
IGW·36 8270 2-melloylol!enol < 0.0021 m Ul OXU'OCiion L2662 

:g::~: ~~ • ~ ~·=~ : ~; 1 HoldiiiRcimeviolaaon~:~:~:.~"'~::&===========t~~66~~j 
~~=====~:g:~~~:~~:=====~=~~~2~~~==~===~~~ : ~ =~ : ~~ :~:~: :: ~::: =~~ I t;::~ 
!l-! -----;;IGW~,:;·3~6'----+.....;1~2,;;70~+--~3'.:::: e < 0.004 m U1 Holdin•lime · "!-l>:'""""""::::7·o:!!"f----------------------+-'L2~66'*-2-I 

JGW-36 1270 < 0.003 m UJ time OXU'OCiion • L2662 

1-------f:~~;:,:~<-'~;-----+---'!EiO:";';:O--+--."'~ L""_ . . . : ~:!~ m ~~ ~: ~~~~~~~oao~::;~===========t~~::~l!23 
:~:~: ~;g ~~--+:~"'0~o00~oo=;~6--:r~""'m~~~~~~~----------------------~H~o~Jdin~~~.:~:~"". ~~:!::~~:;:~~~~~--------------t-'~~66*~-l 
IGW·l6 8270 4-<hloro-J-mellovlDh<nol < 0.0036 m Ul L2662 
IGW·l6 1270 4-cblorooniline < 0.0042 m Ul a extro<toon L2662 

JGW.
36 

1270 4-<:Jolonxohenvl -.vi ether < 0.0038 rna I UJ ~~i~fextro<to~f~~-~o='n~t~~~~~~~~~~~~~~~~~~~~~j~fUf66r~zfj JGW-36 8270 4-metll\'l.....,ol < 0.0022 m UJ extroetion L2662 
IGW-36 1270 4-citroanilille < 0.0071 r·""' UJ VIO Ilion -... L2662 
IGW-36 1270 4-nitroohmol < 0.001 I mo UJ Holdin~ li extroetion CS I«D'Ven- 100 him L2662 
IGW·36 8270 712-dimdtvlben.ta)ln!llra<:<nc < 0.0033 I ,. UJ I Holdinatimeviollllion OXU'OCiion L2662 
IGW-36 8270 l....,jjmetllylllft<nedlvlanrine < 0.0044 I ""' UJ Holdin• time .nnltd;m extnclion L2662 
IGW-36 1270 1 .......,hill..,. < 0.0042 i m• UJ Holdin• time- viol.ui'Oii euraction L.2662 
IGW·36 8270 KD>ODhd!vlene < 0.0033 m UJ Holdin• lime .;ol.lllioa extnclion I L.2662 
IGW-36 8270 IU1Dohenone < 0.0033 m UJ Holdina ~me violllion extnclion 1..2662 
IGW-36 8270 aniline < 0.0027 ' m UJ Holdinitime viDfllion exlra<tion L2662 
IGW-36 1 8270 111tllnu:ene < 0,003 IIIII UJ Holdin•lime violllion acr&clion Ll662 I 
IGW-36 8270 benzidine < 0.0069 m UJ Holdin• time violllion eltD'1I<:Iion ' L2662 
IGW·36 8270 """""•lanchn<ene < 0.003 I mo UJ Holdin• time viohotion exlrodion L2662 
IGW-36 8270 beull a'llwr<ne i < 0.0039 m UJ Holdinidme violllion extnclion L2662 
IGW-36 8270 berulo(blfluonllllllene < 0.0021 m IJJ Holc!iiiitime viol Ilion ~ L2662 
!GW-36 8270 benm! .ilo<tYiene < 00035 mg UJ HoldiftRtimeviolllion exnccion I L.2662 
IGW-36 1270 1 benm!k uononlhene < 0.0042 ""' UJ I Holdin•timeviolllion extnclion L2662 
IGW·36 8270 benmic acid < 0.062 ""' UJ Holdin• timeviolllion extnclion L2662 
IGW-36 8270 bau:vl oloohol < 0.0028 mo. Ul HoldinR arne violllion exnction L2662 
IGW·36 1270 bis(2-chloroetho etlwte < 0.0033 m UJ Holdin• time violllion exlnl<tion I L.2662 
IGW-36 8270 bis(2-d!lon>ethvllether < 0.0024 m Ul - extnclion U662 
IGW-36 8270 bis(2-chloroi.......,.,.lloc!IU i < 0.0021 ' m Ul extnclion L2662 
IGW-36 8270 bis 2-ethvlhexvllnbthallle < 0.026 · m UJ ~exu.cu~§~~-~on~:::::::::::::::::::::::::::::::::::::::::t:u~~66~2tj 
IGW-36 8270 butyl benzyl ol!cholu.e < 0.0026 ' m UJ -""""""'~~·~on~-------------~-{-'L2~66;2~ 
IGW-36 8270 chtysene < 0.0047 ""' UJ Holdino time Y10iorion 'exnction Ll662 

\ j ·==~I~GW~·~36~==~==~82~7~0~~~====~di~--~·~--~~~··l~~h~doal~~~·~==:f<~. =0~.~0044~==tl ~m~~=+U~l=4======================~Ho~ldin~-n~•o~·me~Y1~·o~l~lll~-o~n~-~~~-o~n~:::::::::::=:::::::::t~l..2~66~2~ 
\_,' IGW-36 8270 I di·n-oc:tyl plnhol.,. < 0.003 m UJ Hold.in• linK violonon exlnl<tion Ll662 

1 IGW-36 8270 diberulLIIIanchtiiCent < 0.0039 1 m UJ Holdin•lime violllion OXU'OCiion U662 
I IGW-36 8270 diberul1.ilacridine < O.OOS7 m UJ Holdliii time violllion OXU'OCiion L2662 

q:\Wordproc\33941\3 39410Sl .WK4 0~109191 
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:on:i\1 
:on·w 

11\1 ... 
w .... ... 
IIIlO 

--~~~~~~~~~~~~:~~~~~~~~~~~·~~~JE' ii i(~li~~-~~~~El~~~~~~~~~~ 
bromofmm OOo .,. 

. .,. ..... ..... 

carbon I<ITI<llloride 

d!lometllane 
chlororonn 

cis· I. 

0.· OQo """ 
1.001 m£ 

l44 m£ 
IS4 mo. 
14 ma. 

i,..vi, .,;,.,,..,. 

loldin.- 8nl 
•• ime inn• onr 
n o ime i..,,.,., 
n o imo ion, ·.., 
n o· ime ion iiiN 

ime· [01\'lft.i 

lC 
722 
rn 
722 
rn 

172 

L273 

0. 
.001 

0.00 

mo 
mo 
mo 

lrru 
n;, 

·, • • . ime~~·on?,ollvs~:....._--------4~~--il 
i~;:~~: 

;w. 

w. 

160 
Z60 

821 
82! 

na;>hlhalene 

vinyl chloride 

0 ,000 
0. 
0.001 

0.000: 
O.OC 

.... 
"" 
""' m~ 

""' 

= =rm 
i..... ..,,..., 

ime <ionlllnl 

0. 0~9 mo ime ioll l"" 
o. ""' lmeViofii!Ci\riiiii~ 

lmo imo in..r.;,;; 
)14 I ·m, i""' ion '""" 
064 I mo ime inn lana 

l06l · m• ime ion I on• 
I mo imo ion ion• 

lOl I mo lfoldino ime ion 1om 

~ I m• iCli 
001 m. Hol<fin• ime inn lmi 

-mo Hol<fino i..,. i"" fon• 
! m1 ion·..., 

m• E i""' ;,.•..,, 
ljj2 mo irne ion '""' 
<47 : mJI/1. ime ion .., 

: ""' : ,....,, .... ,00 liol 

zinc ""' hmx ·-m.. ;....,....,-., ,iol 
hmx mR cs '""""'""roo <iol 
>:ine "" Mohod 

I IGW·S& I .oo. rna ; • .-.~ - hioh 
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..... 
iW· 
;w. 
;w. 
;w •• 
;w. 
;w. 
iW• 

4. DE 
4.1'.[ 0T 

dclri 

""''" lib 
11'0( or 
ltOC or 
uoc or 
arocor~ 
aroc or ~ 

bel.-I 
elliOt':-

_dd,..IIHC 
clidcril> 

heotadllor 

L.ult IJ. 

0~00 ... 
ma 0.001 

I 0.< HI 1111t 
0, llllt ... , . ... 

0.001 
o.cx 

0.1 

Table 112-: 
D8ta Qualif...t Duriltt Validalion 

Al&o4 ..,.-iol Aru 

M....,C<o..pa 
•-""i«t No.l3!141.000 

""" , .. 
~ r-...ry too ' ill 

Me lblonk · 

"""'"* "'""'"''"""' ~ 

..,. .._ ,.__..""' low 
""' llrropler......,Ytoo<>w 

I 0.• - uno- ROOYerY too low 

-· y,l)()()24 - ........... 

soc 
.266< 
..2662 
..2662 
L.l662 
L.l64~ 

19 

19 

~--~~~---+~~~~~~----~:~::1~~~~Dg~1i-----4~: ~~f~~~r7~+-------------------~.~~~::l~bli~ank:~~~;~::·~l::~~------------------~~~~ 

-

I~ 
V-6 

iW 

160 

8260 
1260 
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alp! , 0.0 01 m~ vtroplt rtCOYCry too :-
aroclor 011 mg :unod!C~toolow 
aroc lor m& ~urTOPIC ...,.,.,.,. too low 

<nclosul r... . "" 11!_1 mg unolr.lle r........, too ·-
mclosulfon ,..jr~ 10 I mg unoolle 

eoclrin mR IUTDtlllle rr<:DVrsy IDO 1-
a>dnn alddlyde 1111! ium>Jt"" rea>Yrsv 100 ,_ 

mdnn k....,. m& ..,..,. tea>Yery 100 -

Zine 

m& ium>J:11e narverytoo aw 
m11 "'"""""' narv<r< too aw 

~- _ 1111t iunoute n:coy...., too ,.,_ 

149 mg iuno~ rea>Yay too -

024 m& Sum>a- "''"',.'" IWI 

101 
1.'1 

0.1 C14S 
0. 

0. 
0. 

o. 

:< )~ 

_m& LC 1-.rvtoo ~ ~~ 

""' : rea>Yery too uQI 
m& Mahod blank ' 

·, ...... . ,.., .. . 
1011 lnl 

- I inR':me >laion ""' 
ion ...., 11111 ina <imc · 

""' ""' ,.. ... 
mg ,.. 
ma 
ma 
ma 
m& 
mAl 
m&l 
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... 
.•. .,. ... ... 

IIU 

""' ,. .... ,. . .... 
•• ,,. ion' .... 
ng 1me 10n:1111 
ng ~~ IOOIInl 

~din!! ·"'' 
Holdin• .anr 
Holdina ;me violllion •'IIU 

L.l739 

'39 
'39 
19 

Ll' 19 

1..2739 
139 
139 
139 

05109197 



DDI ID Pan meter 

Table 11%-2 

Data Qualifotd D"""' V aliclalion 

Allied IDciiiStrial Afta 

Ma<OD,Geollia 
Rust Projtc1 No. 33!141.000 

lltsult Ur I or 
I.OOOS4 II!UI 

;w. chloroform I m• 

~==~~::~~~::~~~=+==~~~ru--~~~--~~~;-~:~ ::~~~+-----------------~-H~~~m~.:::~~-~::~~~~~+-------------------~~~ ~ mo lnitime ion(., 

II-· 
II·C 
11·7 

11-1 

iW-~ 
iW­
;w.· 
;w.· 
;w.· 
;w.· 
w-· 

;w. 
;w. 
;w. 
iW-ll 
iW-8 
;w.a 
;w.s 
iW-8 

s: 

U60 
Bl60 
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m~ ;,, i..,. >Onfiiii.i 
0. 04: . m~ iM imo ion (onJ 
o. J7S ma m. ime >'~ roo ron. 

J.OCJI m• in• "'"' · inn 1m• 
O.OOOS4 mo ~iii irne · inn 1m< 
)0 I mo ,.,. ion r..., 
oo I ma laru 

n- ~---+~~~w~~::~~~+------------------- ::: :;~ 
niZIImalent - m. ime <>n laru 

<>-xvlent ""' irne . ion r .... 
.,.,..,._,. I ~- 64 i : ;,;. . ~ 

.....,. ,_oo 
1 

: 1:~ ~t================tju~~~ 
11: luene ........ 

bromoform 

aubo ttetro<hloride 

ci<­
cis· 

dlloroeth111e 
:llloroform 

•.00 m~ irne v; i"" r-• 
•.00 mo H dino ime.; ion lifti 
.oo m• H !lilac imtYi• ion.-.,. 

0. 
0. 

DQ( 

.oo: 
1)()0 

000 

.l014 

ill 
)7! 
Ql 

114 

00043 
ooo· 

""' ·,me, 
IIUEi · Holdina-
IIUEI Hnldin• 
ina 
mg 
mo 

m• 

-­ma 

""' mo 
mo 

""' -.,. 
- iii. 

ime 

... , 

- .... 'liii 
IS4 mo •,;; 

mo :w 
mo Uno ·.., 

IS9 - .... Un• ·.., 
l0062 I!UI dino ion ·.,. 

nll!ll>thalene ·.001 - m• dino liN 
<>-XYlene 101 i mo dino im• :nftfiiii.i 

vinyl c;hlor:ide 
:oinc 

I< 
I< 

I< 

0.00062 
0 .0004 

0. 
ma '"""'.,. ~iiiW 
ITUI '""""""',;,..,..,;;., IDOiow 
ma iu...,.,_ .:.MY;;., 100 lOW 
""' :u,.,... ~..W.VIOOIOW 
mo Sum>oate """"'""'10<> lowlmalri•Siil'iC<•..,.;,...,""' I..W u>D In<> hicl. 
mo SuitiiiiJe,...,..._. ln<>lnw 

19<1 I 1M SWTOOIIIC '"""'""" 10n lnw 
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1 MS andMS[ 

]4 

]4 

34 
)4 

34 

we 69 
we 24 

i WC 
IWC 
IW 
I W< 
IWC 
IWC 
we 
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W-1 
W-1 
w_. 
We 
We 
W· 
W· 
iW-' 

;w. 

1·9 
1·9 
;w~ 

8260 

i60 
i60 
i60 

1260 

60 

1260 
1260 
1160 

126 
126 
11b0 

1260 
1260 I 

_lliQ_ 
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bromoform 

1\Jcxvform 

_OS.. I , 

cis-I 

~xylene 

DltliC>'meftC 

br-omoform 

chloroetl>lne 
chloroform 

Tal>ltlll·l 

Data Qulifood Durina Validation 

Alli<d md.-ial Area 
Maton, Geerpa 

Rlllt Project No. 33!141.000 

II< Un I 0 In £•Dianalion 
mso :UITO,_ recovery 100 aw 

O.• mlr. iWTOaate recovm 100 aw 
0.1 m~ ' 100 .,.,_ 
0.0 ~ ;..,....,. recovery 1011_ ctW 

0.0 ml!l ;unoUle~OJY""1. C!W_ 
I.OCI05 mRJ UI Suii'O,_ recovcrv 100 CfW 

m mRJ UI Suii'O,_ recovcrv 100 ctW 
I.OC mso UI Suno,_ recovery 100 ctW 

1.00051 - UI •IOO •aw 

""" ~- recoverv ""1. ~ 
,.. ~-recovery 100 aw 
mso ;u- recovery 100 aw 
,.. •100 aw 

m& -W'IOIIIO~OJY~~ 

m& ·-recovcrv 100 low 
1.00 mg :;""""- roc:ovory 100 hldllnd 100 law 
1.00 mg :;~recovory!OO_IOW 

mg UI un'02&1C. roc:ove<y 100 low 
m~ ul'rOIIlll< recovery 100 law 

mz ullOI:II<C """"'"" 100 law 
m& -u~ 

mg urrowe ,_,.ery 100 10w 

154 mz um>1!AI< r«<Y<rf 100~ 
Zl mz urroate ...:overv 100 low 

m& :;uii'OII ' roc:overv too hillh aid too low 
0.< 159 m& unouse """"'...,too low 
0. mg uii'Oj!JIO reawery 100 low 

mg u..-. rccovcry 100 lew 

W• 124 
w 124 
W< 124 
w 124 
W• 
W• 
w 
W• 
WI 

W• 
W( 

WG 

W• 

!W( 
! W( 

WI 

I W( 

w 
w 

124 
1324 

124 
1324 

124 
124 

""' '""""""' recovcrv 100 low _ W< 1324 
0 . m& luii'Of:UC recovcov too low i324 

mg ·WTO&IIe """"'""' 100 low 
"''I •unos:at• recovery too low 
mg •too low 

l.ooo: ""' '"........, 'too 1aw 
I 003 mg IUITOUie rtttHerv 100 I""' 
.000: . ""' ..,..,..,.recovery 100 low 

0.000' mg •""-rOCOIIerv 100 -
.ooo: m& .u..._. '"""'""'too lOW 
000< mg -ul'rOD!c recovery 100 law 

0.1 1S4 mill UITO .... I 1100 IQW 
0. mRJ UITO..,. I'<COV'"V 100 !ow 

m111 unowc recovery 100 .aw 
mlr. lliTOUI.e ....,... .... -100 1~ 

0.• ml!l urrogi!C rtttHe<y 100 low 
m111 """"*'• rtttHorv too <!"'__ 
m111 ;um>fllle rearverv too <!"'.. 
ml!l ;u.......ae n:c:overv 100 ""' 

I mg iurrogate n=very !DO low 
ml!l ium>•ate remverv !DO !ow 

0.000~ ml!l i!IIT08JIC _recov..-v too <!"'__ 

B38 

W( 124 
WG53 
W( 
W( 
W( 
W( 

~ 124 
W( 

WG 
we 
we 
w~ 
w~ 

~~ iS)" 

w~ 

WGSJ. 
WliH 
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--
\ 

Sa1l1>1oiD 
IW-~ 

;w. 
;w. 
;w 

iW· 

.D-2 

826C 
U60 
1260 
llbO 

Z60 

1260 

1260 

1260 

vinyl clllonde 

bromo f...., 

C2l!x 1 trlrltdlloride 

cis, I 
ciJ-1 

hloroform 

_tclume 
O'&nS-1. 

trans- I 

vinvl chloride 

.001 
).00 

Tablo 112-Z 

Datil Qualif...S Dlui"' ValidaciOd 
ADiod IJ>d .. lrial Aru 

Macon.Geol'lia 

!lust PNjoct No. 33941.000 

I mr Sum>1 ' '""""'rv """'),; .., ....S tOo lOw 

I rna '""""""' ...,.,.,.,, ""' I"'" 
I m• >uno- tecoverv !00 low 
I mg >-=-r«DYON !DO I"'" 
I mo ltTOltale recoverv too low 

I m• ' recovmlloo lOW 
I m• :.,.,.,..,., ,.._.,., ..,.; low 
I m~t u,.,.,......o=o;.,;·w; low 
I mJt u~ rocoverv ""' l<>w 

I miL " """""' recovO<V 11>0 low 
I m~t "eoov"" 0>o low 
1- unwie~--.oo: iOW 
lftllt >um>amftlCOYerv1iiC>iOW 
lm~t low 
I mst um>Ai.it fti:OV-.,Y ii>O iOW 
I rna :........-,.._.,.1M low 
I mR lurt02ate recovorv !DO low 

1MS1J1dMSt 

we 
we 

( We 
we 
WC >JZA 

IWC ~ 
1 we 124 
we 124 

1 we 124 
124 

>SS I rna urTOom ftlCOYerv IDO law 

0.000~ 

0.001. 
),0004' 

0. 

co 
.00)1\ 

~ 
~ 
O:lDC 

O.lOil 

I Mlt .Uf10bl< IOCOV<rv IDO low 
I m1t >u~ t<OOY<rv IDO low 
I mit 
I m,. :wra...,..imWm iM iOW 
I mo. :wra.-,~-loow 
I mo. :wra.- t<ClOY<rv 11>0 low 
lmR oUT 1100\ow 
l mll .~ .......... ~ 

I ""' """"""' '""'''""rv ..,.; r..;.· 
I mR ""'" '""' IOCOV<rv IDO l<>w 
I m& umutate recov<tY 100 low 
I""' 1100 low 
1..,. ultOQm rocov..v ""' law 
lmo. iOW 

"""'....,-r<coY.;.,;-iDO row 
>unoble '""'""'"'""' low 
;unoltate rOCO\'<tY too -

• m2 l recoVONtoo <N1 

mo 
ma 

' l1'12 

rna -mo .... 
ma ,..,. 

l ma 
l mt< 

:urn,~ :ow 
•• ..., ... .-~toO :ow 

lliDO .fi.N 
;urrt>Ul2 ~- ""' 
>urTD"""'~""'.aw 

: rt<OVerv - ow 
>uiTOaiierecoverv""' ow 

lOW 

I m• ' recov<tY iOO low 
'""' ;.,.,....,.~!OQIOW 

169 I m& ;...,.,._ rocoverv too low 
I m.o ~ ....... .,. ioO low 

lmo 1100low 
lm• liDO iOW 

'""' ·- 1- 164 
I I!UI iUITOR&liO~IOOI<>w )64 Z6( I m1 iurro"""' recoverv ""' law 664 

l~--~~7----+~~~~~6(~-r---·~-~~~=t~~~1~:~t~
6

li~~;~~~~:ll====================i;~~::::~:~:::~::~;~::~E:~====================~~~~~ 1260 . 0.00066 1 m• oU~ I<COVerY tno loW- L26 
8260 0.002 •• .,., .... R!COVeJV 100 low L26 

0.00\ ,...,.,.... tl:a>V <N U>o low 
o 001 ;..,.,..,. recoverv too low 

)-4 

)-4 

!60 

""' S:!60 
1260 
U60 
S260 
826( 

0001 :u-........ ;mw...,-.ooiOW 
lmo 
mo 

lm• 
llfll! 
I~ 
lmo 

l76 lmo 
lma 
lma 

'""""""' "'"'"'""' ""' """' uno..,. 1e<overv too low 
;utro..,., recovm~I.OO low 
>urrooab: r-..erv tt1n lnw 
>urroUle recoverv 100 low 
;urroall<! rocoverv 100 low 
;urTD"""' tecovetV too low 
'""""~too low 

'"""""" llOo low 
>unoo.,. "'"""'"' ""' I""' 
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I sa;;kJo 

~ 
M01Mol - ~1).4 1260 < 

151).4 1260 < 
151).4 1260 4-dtloroiOl""'e < 
IS[).4 U60 -· < 
ISD-4 1260 bro"""""'-e < 
IS[).4 1260 bromochlon>medune « 
IS~ Sl60 bro.....s;dllo"""""'- < 
ISD-4 1260 bromoform < 

. [51).4 1260 bromomdbone < 
ISD-4 1.260 cartoon U:lndlloride < 
JS[).4 1260 ~ < 
ISD-4 1260 chloroallane < 
IS()-4 1260 chlorol'olm < 
151).4 1260 < 
IS()-4 1260 cis~ < 
IS~ 1260 o.s-1 • < 
IS~ 1260 dibrornod>lotonw:tl>one < 
IS~ 8260 dibrornomelhlnc < 
!S[).4 1260 dichlorodifluoromcU\ane < 
IS~ 1260 <lilylbcftune < 
IS()-4 1260 he:ochlombutodione < 
ISD-4 1260 i-1-e < 
ISD-4 1260 _..,, .... < 
IS~ 1260 methyJato chloride < 
IS~ 1260 ~.CUryll:>en=e < 
JS[).4 1260 n-propylbona:ne < 
ISD-4 8260 nauhlllalene < 
IS~ 8260 ' ~- < 
IS[).4 1260 Daracvm<ne 
IS~ 1260 sec-butvtbonzone < 
JS[).4 1260 SIY!Cfte < 
ISD-4 1260 rert~rylbe=m< < 
151).4 1260 ....-achl""'""'-: < 
ISD-4 1260 toluone 
ISD-4 1260 lniiiS-1.2-<Iic:hl""'""""'" < 
J$1).4 1260 tnns-U-<Iiclllomoroo<ne < 
1S[).4 1260 lrichloroedlone < 
ISD-4 1260 ' lrichiOtomononuo-..e < 
IS[).4 1260 vinyl chloride < 

151).4 1260 U l.l-~ < 
lSD-4 1260 I I 1-crichloro<llllne < 
IS~ 1260 U .l.l-letracl>l-.,. <' 
JS[).4 1260 'II < 
151).4 1260 II < 
JS[).4 1260 I I < 

~ 
151).4 1260 I I < 

_.J 151).4 1260 llJ • < -- ISD-4 1260 I 2,3- orooro~>~r~c < 
ISD-4 1260 1.1. 4o1ri chloJObo:n>eno < 
151).4 1260 1.2.4-trimefbyl~ < 
150-4 1260 I ..:hlorooolu<11e < 
ISO.. 1260 1,2-<libromo-l-<hlo""""""'e < 
~ 1260 12-<libro-- < 
lSD-4 1260 I 2-<lic:hlorobon=>e < 
JS[)..j 1260 1.2-<lic:hloro..t..ne < 
ISD-4 1260 l ..di < 
ISD-4 1260 I.J.s-crimethvlbauzne < 
IS~ 1260 1,3-dichiOC'ObauJen< < 
JS[)..j 1260 I 3 e < 
ISD-4 1260 I e < 
IS~ 1260 2,2-<lid\loro........,c < 
1S[).4 1260 44\lototOiuene < 
ISD-4 1260 -· < 
ISD-4 1260 bromol><neene < 
l$1).4 1260 bromochJoromethane < 
ISD-4 1260 bromodichlorometl>ane < 
IS[).4 8260 bromo(orro < 
151).4 1260 bcornomelhlnc < 
ISD-4 1260 wt>on ....-.chloride < 
IS~ \160 thl~ <: 

ISD-4 8260 chloroelhane < 
ISD-4 1260 chloroform < 
IS[).4 1160 chloromethane < 
ISD-4 1160 cis-1,2-<lichloroe<h.,.. < 
ISP-4 1260 cis- I l-<lichlo < 
IS()-4 1260 dibrumodllorom<11>anc < 
IS()-4 1260 dibromomechone < o 
ISD-4 1260 I 

~~-
< 

ISD-4 1260 f< 
1S[).4 1260 h • < 
IS[).4 1260 o< 
ISD-4 1260 ~len. < 
ISD-4 1260 meth.}'lone chlOride < 
IS[).4 1260 n-l•nvlbcn=o < 
ISD-4 1260 n·oroovlbcn=c < 
ISD-4 1260 nll>iuhalene < 
ISD-4 8260 <>-><Yione < 
ISD-4 I 1260 ...-.cvm.,. I 

ISD-4 1260 sa:~urylbenzlme < 
IS~ 1260 JIYrerlo < 

' lSD-4 1260 ten-bu!Yibc:nune < 
IS[).4 1260 ootnt:hloroelhene < 
ISD-4 1260 toluene ' 

~ ISD-4 1260 tnns-1,2-<lic:hloroelhene < 
ISD-4 1260 nns-1 3-<licllloroaropcne < 
IS~ 1260 trichlo"'""'- < 
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Rtslllt 
o.ooon 
0.004S 
0.0007 
O.OOOS4 
0.00071 
0.00095 
O.oOoll 
0.110064 
0.00067 
0.0019 
0.0006 
0.00074 
0.0019 
00021 
0.0024 
0.0011 
0.00069 
0.0019 
0 OOOS9 
0.001 
O.OOIS 
0.0007S 
0.0012 
0.001 

0.00012 
0.00016 
0.0014 
ll.\lGl 
0014 

0.00016 
0.00099 
0.00011 
0.00061 
000)6 
0.00075 
0.00076 
o.ooon 
0.00016 
0.0006S 
O.OOOS6 
0.00 I 
0.000'79 
0.0016 
0.0021 
00006 
0.0021 
0.0012 
0,0014 
0,0011 
0.0007 
0.00064 
O.o0o76 
0 00062 
000091 
00026 
0.110064 
000069 
000011 
0.0011 
0.0007 
0.0041 
0.110064 
0000<9 
0.00071 
0,00017 
0.0001 
O.OOOS9 
0.00061 
0.0017 

<1.000~~ 
0.0006 
0.0017 
O.DO:!S 
0.0022 
0.00091 
0.00061 
0.0011 

O.OOOS4 
000094 
0.0014 
000068 
o.om 
0.00094 
0.0007~ 

0.00071 
0.0013 
0.0011 
0.014 

0.00079 
0.0009 
0.00074 
0.00062 
0.0068 
0.00069 
0.00069 
0,00053 

Tal>lelll-1 

Daca QuolifocdlluriDc Volidalion 

Alliod-Aru 

Mac-ee.rp. 
A lilt '"iect No. »~ 1.000 

Unit ~~ 
m ~ 
m UJ 

_mg UJ 

""' UJ 
m UJ 
I'QJt ~a UJ 

.mg K.ll UJ 

.!!Ill UJ 
m UJ 

: .... UJ 
!lftiC UJ 
m Ul 
lftl! UJ 
m Ul 

111'111 UJ 
m UJ 
m UJ 
Ill UJ 

llrlll UJ I 
m Ul 
Ill UJ 
Ill UJ 
m UJ 
m UJ 

l m,s UJ 
m UJ 

lma UJ 
l tnl Ul 
m } 

m UJ 
m UJ 

lma UJ 
m UJ I 

I INI J I 
l ma "' UJ 
m (J! UJ 
m ~ UJ 

IIIII ... UJ 
m Kg UJ 
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Dala ()ualifoed Durin& Volida.S.n 
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J=i~~~-~~ Method Par.~ .. 
8260 ..--- I 1-di 0 • < 

ISlA 1'·3' 8260 I 2 -trichloroben=c < 
ISlA 1'·3' 1260 1.2,3-lnchlomomnane < 

I ISlA 1'-3 8260 I I ,2, 4-trichlomben=e < 
ISlA 1'-3' 8260 ! 1.2.4-trimetltvlbalzone < 
ISlA 1'-J 8260 I 2-chloro!Dluene < 
ISlA 1'·3' 1160 ' I -dibromc>-3-<hlarooltl'lWic < 
ISlA 1'-3' 1160 1 ,2-di~e < 
ISL-4 1'·3' 8260 1 2-diclllorobtnzr:ne < 
ISlA 1'-J 8260 I 2-dichloroedw>e < 
ISlA 1'-3' 8160 I 2-dic:hloroo-.ne < 
ISlA 1'-3' 8160 

1.3 • • 
< 

ISlA 1'-3' 8260 I 3 e < 
ISlA 1'-3' 1260 13 ropnooane < 
ISlA 1'-3' 8260 I~ e < 
ISlA 1'-l 8260 2.2-<lichlomortoo~~~e < ' 
ISlA 1'·3' 8160 4--c.h.lorotolucne < 
ISlA 1'-3' 8260 I benzzne < 
ISlA 1'-3' 8260 bm"""""-e < 
ISlA 1'-3' 1260 bmmoclllorome<~~onc < 
ISlA 1'-3 1260 bromocli<:hloml\lelbllle ,< 
!SL-4 1'-3' 8260 bnunoronn < 
ISlA 1'·3' 1260 bro""""""'""e < 
ISlA 1'-3' 1160 wbonlettlc:hJoricle < 
ISlA 1'·3' 8260 ~e < 
ISlA 1'-3' 8160 I chloroedlanc < ' 
ISlA 1'·1' 8160 chloroform < 
ISlA l'·l' &160 c:hlorotnelllme < 
ISlA 1'·3' 1260 cis-1.2-dichloroedu,nc < 
ISlA 1'-3' IZ60 cis- I 3-dichlomomocne < 
ISlA 1'-3 8260 dibromoclllorolllelhllle < 
ISL-4 1'-3 8260 

~ 
< 

ISlA 1'·3' 8260 < 
ISlA 1'-3' 1260 < 
ISL-4 1'-3 1260 hexaclllombutodene < 
JSL-4 1'-3 8260 isooi'OI>Yibenzzne < 
ISlA 1'-l' 8260 -xYlene < 
ISlA 1'-J' I 8260 

~ 
< 

ISlA J'.)' 8260 < 
ISlA 1'..!' 8260 < • 
ISlA 1'·3 1260 liiiDhlhalene < 
ISlA 1'-3' 8160 o-xvlene < 
ISlA 1'-3' 1260 ~ < 
ISlA 1'-3 8160 S<C-bulyl~c < 
ISL-4 1'-) 8260 SIYfcne < 
ISlA 1'·3 8260 ren-bulyl~e < 
ISlA 1'-3 1260 letnlchloroelhene 

~ ISlA 1"-l' 8260 tohame < 
ISlA 1'-3' !260 trans-ll~chlo~..,. < 
ISlA 1'-l ' IWl ~nM-I.J-dichlarooraoe~~t. < 
ISlA 1'-3' 8160 trichloroelhene 
JSL-4 J'.) 1260 triddoromonofJuoromcehme < 
ISlA 1'-3' 8260 vinyl chloride < 

ISL-4-A 1'-3' ' 7~1 lhalliwn < 
I ISlA-A 1'-l' 8260 1112·-.chJoroettun< < 

lSL-4·A 1'-3' &160 11.1-triclll~..,. < 
ISL-4-A l'·l' 8260 I I 2.2.-JOIOelllane < 
ISL-4-A 1'-l ' 8260 I I 2·1richloroelhane < 
/SL-4-A 1'-3' 1260 I J-dichloi'Oe1hane < 
ISL-4-A 1'·3' 8260 I J-dic:hiOJ'Oclhene < 
ISL-4-A 1'·3' 8260 I 1-dichloroo..,.,.,;e < 
ISL-4-A l'·l' 8160 I 2,3·1richlorobenzene < 
JSL-4-A 1'-3 1260 

I~ 
< 

ISt..-4-A 1'-l 1260 I 2 < 
ISL-4-A 1'-3' 8260 1.2. < 
JSL-4-A 1'·3 8260 l l<hlorotoluene < 
ISL-4-A 1'·3' 8260 1,2-dibromo-3-di!Orooropane < 
ISL-4-A 1'·3' 8260 I 2 e < 
ISL-4-A 1'· 3' 1260 1,2 • < 
ISL-4-A 1'-3' 8260 1 2 < 
ISL-4-A 1'-3' 8260 I 2 • < 
ISL-4-A 1'-3' 3260 I J S < 
ISlA· A 1'-3 8260 1.3 e I< 
ISL-4-A 1'•3' 8260 I -dic:hl~ane < 
151.-4-A 1'-l' 8260 I 1 4-dic:hlorobenzene < I 
151.-4-A 1'-3' 8260 I 2 2-dic:hlomo""'ane < 
ISL-4-A 1'-3 ' 8260 4~arotolue:ne < 
151.-4-A 1'-3' 8260 benzzne < 
ISL-4-A 1'-)' 1160 bromobetlz.tiie I< 
ISL-4-A 1'-3' 8260 bromochlororneNn< < 
ISL-4-A 1'-3' 1260 bn>modicllloromedlane I< 
ISL-4-A 1'..!' 1260 bromofonn < 
ISL-4-A 1'-l' 8260 brornotnelhane < 
151.-4-A 1'·3' 8260 wbon ICinchloride < 
ISL-4-A l'·l ' 8260 ch1orabcnzone < 
ISL-4-A 1'-3' 8260 · I chloroedlllle < 
JSL-4-A 1'-3' 1260 chlorofonn < 
ISL-4-A 1'-3' 8260 c:hloroll1elh-.e < 
ISL-4-A 1'-l' I 8260 cis· I 2-<lichloroedlene < 
ISL-4-A 1'-3' ! 1260 

• 
< I 

lSl..-4-A 1'-l' al()() -- < 
ISL-4-A 1'-)' 8260 llle < 

1 ISL-4-A 1'-3' ' 8260 !Mthane < 
lSL-4-A 1'·3' 8260 < , ISL-4-A 1'-3' I 1260 ..,. < 
ISL-4-A 1'-3' 1260 isopropylben;zne < 
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T.W. 82-l 
Data Qualiford Du,;,l Volidricm 

Allied l6olwlrial Atu 

MatoDoC.Orpa 

Rust Projed No.l394J.OOO 

M 
I ona. 

UJ 
UJ 
U1 2 

ll'nll UJ 
0.00062 m "' UJ 
0.00057 m UJ 
0.00068 m Ul 
0.00056 I IIUI. UJ 
0.00011 I mo. UJ 
0.0023 m UJ 

O.OOOS7 m UJ 
000062 m UJ 
0.00079 m UJ 
0.0016 m U1 
0.00062 m Ul 
o.oon "'I! UJ 
0.00057 I "''! UJ I 

0.00044 I ""' UJ ' 0.00063 "' U/ 
0.00078 m UJ ' 000071 

fi 
Ul 

0.00052 UJ 
0.00054 UJ 
0.0015 UJ 
0.00049 mst/Xlt UJ 
0.0006 '""""" UJ 
0.001$ l mRIK& UJ 
0.0023 

I 
Ul 

0002 UJ 
0.00087 UJ 
0.00056 UJ 
0.0016 m UJ 
0.00041 m Ul 
0.00084 lauo UJ 
0.0012 ll'nlt UJ 

0.00061 

' 
us 

0.0026 UJ 
0.00014 UJ 
000067 us 
0.0007 ln.t us 
0.0012 lm& UJ 
0.0016 m UJ 
0.00071 m Ul 
0.0001 m UJ 
0.0008 m K.ll UJ 
0.00066 lm.t UJ 

0.1 m I 
o.0009s m U/ 
0.00061 I Till UJ 
0.00062 lm& U/ 

u I'"" J 
0 .0001 m Ul 
O.OOOS3 m U/ 

0.31 m Ul 
0.00051 m UJ 
0.0019 I Till Ul 
0.00071 m Ul 
0.0014 lmo U/ 
0.0019 lw U/ 
O.OOOS4 m Ul 
0.0019 m UJ 
0.0011 m Ul 
O.Cl013 m UJ 
o.oil09s m Ul 
0.00063 m UJ 
O.OOOS8 lm& UJ 
0.00069 lmg us 
0.00056 lmg I Ul 
0.00082 m Ul 
0.0024 lnm Ul 

O.OOOS7 m UJ 
0.00063 m UJ 
o.oooa m U/ 
0,0016 m UJ 
0.00063 m U1 
0.0037 111,1! UJ 
0.00058 ma UJ 
0.00044 rna UJ 
0.00064 m Ul 
0.00071 lma UJ 
0.00072 111111 UJ I 
0.00053 m UJ 
0.00055 m Ul 
0.001 5 m UJ 
0.00049 m Ul 
0.00061 m UJ 
O.oOlS m UJ 
0.0023 lm• UJ 
0.002 m UJ 

0.00088 m UJ 
0.~1 m Ill 
0.0016 m Ul 
0.00048 '""' ,. UJ 
0.00085 !""' -~ UJ 
0.0013 m "• U1 

0.00061 "'"' "• U1 

II 
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£J:~Iualion SDG 
Hciiding •me .,. Ilion IS U71J 
J{oldiJ!.g ~me viol~on anl]ysis I U71J 
HoldiJ!. lime viol~on anoJnjs U713 

time violllion analysis U713 
time viol.aon ana~,..;, U713 

H timeviollllion anolV>is U11J 
timeW,liCion ~IIIA!y>is U113 
time'lioll2ion analySiS U1l3 
rime violation .,.alp is U713 

H lime .. ~ U713 
lime mal \'Sis U713 
lime ana!Y>is U113 
timeviolllion VIal pis U113 

J:l!)ldmg time ~la!ion ~nl].n_is U713 
HoldiJ!._g_ lime viol~on anal_nis U713 

HoldiJ!._g_li~· anal..n_is U713 
Holdi!!&_lime anal~ U1ll 
Holding lime moly:W U713 
Holding time "'" Ilion maly<U U713 

• 
analysi! U71l 

"" .. ~ .. 1.2113 
on snaJvsis U11) 
on anaiY>is 1.2713 
n anal )'>is L2713 . 

analysi! L2713 
me analysis 1.2713 
me analysis L2713 . 

anal~ L2713 
HoldiJ!." lime viol~on lrlal\'Sis U713 

bme vi~srion lrlali'Sis 1.2713 
timeviola:bon onaly:W L2713 
timeviol.cion analy:W L2713 
rimeviolaion anaiY>is 1.2713 
rimeviotszion analy:W L2713 
time violazion anal~ L2113 
lime violation ~ L2713 
time violation analvsis L2713 
time violcicm lma!YSis U713 
limc~ol&tion analysis L2713 
time violation analysis U713 

Holding time viohuioo anAlysis U713 
Hold.i~ time violasion an~s U71 3 
Holdirt.ll time viol .zion analysis L2713 
Holding time violtDon lrlalysis U7ll 
HoldiJ!...B.Iirne viololion 111alysis U713 
Holdina lime viol~on malySiS U113 
Holoin.t! lime viol Ilion ~~is U7ll 
HoldiJ!.g time viollllion ~is u1n 
Holdi!I.B.Iime viol Ilion anal _)'Sis I U71l 
Haldii\g_ lime viollllion lln~S U713 
HoldiJ!.a lime viollllion analysis U 713 
HoldiJ!.g lime viol~on 1nalysis U713 
Holding lime viol..,on analysis U713 

1B 
~~~n U7ll 

HoldiM,time ~· U71l 
H.oldin..B.Iime ~~~~· U113 
Ho~lime · anoJnjs U7 13 

-~::::: 
analysis U113 
anaiY>i• U71 3 

rime violation analysis U7ll 
time violation analysis U113 

-
mal__ysjs U113 

me malysis U71l 
me mal \'Sis L27Jl 
me mal }'>is U713 

on ~- 1.2713 
HoldiJ!.g lime viol~on analysis L2713 
Holding lime violalion 11131}'3is U1l3 
Holdi!!B.._rime v1olabon 11131vsis U713 
HoldiJ!.g time viol~on analysis U71l 
Holding time viollllion 11131}'3is U 713 
HoldiJ!.g lime viol~on onaly,is 1.2713 I 
Holding timeviol~on anal }'>is U113 
Holding dme viollllion ..... ~ U1l3 .--11131Vl ' 1.2713 

timeviohuion anaiVl 1.271 3 
time v1ola.rion anall'l U713 
lime viola:Don .11\ail'l U713 
time violation .111311'1 U1l3 
rimeviola.Don analysis U71l 
rimeviol.Uon ~~~~· 1.2713 
lime viol.zion analysis U113 
lime violuion anai_Eis U713 

Holding time violation anllysis L2713 
Holding lime violllioa '11\&lysis 1.2713 
Holding lime viol~on canaJysis U713 
HoJdin_g_ nme violation ~· U 713 
Holdi'lJt1ime viol~on analvsis L2713 
Holdin_g_ lime violalion an~ 1.2713 
Holdi~~g lime vioJ~on ~· U713 
Ho~dlm~. bme v·1ollllon ~na)YSis L271) 

=§lime violalion 1r1aJysis U713 
time violation anatys.is U713 
time violarton an_&Jysis U713 

Holding lime violation analySis I U113 
Holding lime viofllioa an&lysis U 713 

05109/97 



TallleB1·l 
Dota Qualifood Paria1 ValidoliO>l 

Alld I.DdWirial Area 

Macao, Georzjo 

!lust-~ No. 33941.000 

(...4-A 1"-3 oooo· lmo ~ ime ion ·aru 
LA SM<nc 00 l mz lili 
(...4. 0 i rru: ..... - ;.,- . .., 
(...4. lmo fono 
LA-. II:>IU<IIo 0. )96 I rr1J1 I ime ion fono 

~~~~~A~~~+-~n~~~~~~~~-l ~~--~~~~J~~000.~~~:~::~~~4------------------- imo · 

1 

im::: 
·A >.00: I m1 fiN 
·A 1"·3 vinvl clllorido J.OOO i mr. fw 

1.-< r-JI lm• fan• 

~ ,;:31 )00 ::: • :: 

...40 '311'· l mo 
L-40 ']()' I mK tn2. . fan• 
L-40 ]()' I m"' i.n• · ime' ion lan.ol 
LAO 311" ! m,. !llnOI 
LAO 30'·31 .001: I m"' 'llnOI 
lAO ]()'. I m2 m.c · faniM 

im2 ;n.,. I rii1ifVi 

I SDG 

1.27 

!734 
734 

1.2734 
1.2734 

~-~'s'~~~~~:~-+~·~~--~--~~~ ~i~~~---+~~~:;~~- ~~,~~~~~~41-------------------~0" '~~::~·~~~~----------------~~gn~~4~ 
!..'~' Ill'- o 06: lmt "" ·.,. L2' 14 
L-4 !II"- I,.. on 'on• 734 

40 311'· I~ 0. 0,. I ma on ·.,., 734 
044 \ mo iliii D4 

064 i "'· '"'' 1.2734 
"PfJ7' lmo ·..,, 

r-3' :1001 '""' '""' 
r.J bmmoronn 100 I m• '1n1 

\ J~~~~~=t~~t==~~~ .. ~~~~d.===ti~~j:~:~w.tt=============~ ~ " 
.._ ~lorofonn i: >time •• ~------------!~::f::73~4, 

A IO'·l 
il.-4 10'· 

40(JC' 
40(30'· 
401 
401 
40 

L-CO :JO' 
1.-40 130'· 
L-CD [JO' 
lAO :Ja. 

IS 1...-40 

lAO 
L-CD 

ISl.-40 
lAO 30' 

,1.-40 (30'·. 

.__/ l.-41 
!AI 
!AI 

26< 

126( 
ll6C 
126£ 
126£ 
126£ 
126C 

126( 

q;lwordp!Oc\ll941\3l941 053. WK4 

cis- I. 
0.·1 

nt'I>"><Yiene 
mechylcno chloride 

p_II!O<)'m<IIO 

..;nvl chloride 

1.00 
o.oo: 

1062 
126 

0 .( 1016 
0.00068 

J.OOI 

0 
0.000' 
OliO( 

0 
0 
0( 

1)08 

1024 
ODS8 

. 006: 
)008 

I 

lmo ion,'aru · 
I mo ion iBN 
l mo 
I IIIII. 
lmr. 
rm .. 
r .n~ 
lmr. 
1111£ 
lmr. 

""' l mo 
lmo 
I m.o 
1 ... 
I m.o 
lm• 
l mo 
lm• 
lmo 
lmo 
lma 
I nut 
lmo ~.,­
lmo K~ 
lmo 
lm• Ko 
lm• 
lmo 
lma 
lma 
l mo 
l rn.o 
lmo 
I ina 
I mo 
lmo 
lm• 
lmt 
lma 
l ma I 
lm~ 
lmo 
lmo 
l m• 
I mo ~ 

19 

B49 

ion ""' 
ion lili 

o.Oolonon ..,, 
,.,., 
lmu 
(CII 

loru 
Ia;;; 

imo violalion laru L 
ime violllicn l11tu 1.2134 

~~~~~================~1.2~!~73~~~4: 
ime violiiion :1111 

·"="":~iii~ tame violalion :11n01 
• limo violllion 'anal 
~ recav<fV roo 1...; 

-H lin• rim.-viOiiiion ~roo low 

lime.O<IZiion 
H fulo lime vit!Ziion 
H fula 

~~ 
' rUX;;'eiY 100 low 
•rOO<IvO.VU>Oiow 
!terhV..VIOOioW 

;~low ·-law ;urt0211e~U>Oiow 
· Hol<hno rime vintllion 

34 

~: I 
734 

_I, D4 

34 

OS/09/97 



Tobie 112-1 
Data Quolifood O..riuc Vo.lid.otioa 

M~oc<> ... Ceorcia 
Rust l'rojecl No. 33UJ.OOO 

.... - R..... u,; 1 o 
.00)64 I mo 

L-1 Z6C ).0C>J7 I rn• ium...ie ....,...., ""' '""' 
L-4 !60 I ""' illlTOU!e 
L-4 l>au:=c I mo Holdjno time Yr. ilbOn , recoveriliiilow 

ISL-4 1'-2 I m• iurrot lie Vii>O!OW 
L-4 1 ..,. ;;;..-Vi ilbOn ~ .... ,.,,n;u 
L-4 I ma JfnldinR ime onn · ~""' '""' •..u>vrrvr.oolow L-4 1 bromoform 1 "'" llfildin• ime ion 

L-4 0.000~6 I""' I L-4 0.0016 I""' 

~~~~~~~~~~~~·-~2--+-~1260~~---~ci--•-,l.~d~~~~~~·----~~~J'~.'"~·~~~~~l-~4------------ ~ 
0. 1102 

<.-.a>VeJVIDOiaw 

;-....,.,..,,.,,,.;.; 
,_...,..,...,, ... 
'n=verv IOolow 

' r<COVerv 10o low 
~..VU>C>Iow 

LA 
LA 
~ 
L-41 1'-: 
L-41 
L-41 
L-42 
LA 

1260 
8260 
8260 
0010 

160 

260 

....... 
"'"-•· 

naolulw"'• 

~""' .... 

vinyl llloride 
niclr;d 

16 I""' 
0. )49 lmo 
0. 186 lmo 

13 l m• 
106: l m• 

11112 
1086 I""'-

1.011068 I m& 
101107: 
0.~ I Z l m& 
0. l m& 
0.01 I mz 
0.01 I m~ 
0.• lmr. 
0.00 lmr. 
o.oo l mo 

iurroRale r<COYerv """iiiOTciW 
: .. .m • ...-;...,..,;;;y """iiiOTciW 
iUrrORde ........ ....., """iiiOTciW 

Uoldino rime .,;, 1.,;on ' n=vrrv ""' low 
>urro .... .....,.,_ ,_ 

'""''""' 
s..rio.li< J'eOi)YetVlOO lOW 
'"""•""' mr,.,.., .;;n,nu;· 

Hnldint time .no .Onn ' ..-verv ..., low 
~.-v10olow 
iiii1'0211AJ J'eOi)YetV """iDOiOW 
,,;;;;-.;;;. ~-.;;,-1ow 

• tim• '"" '.,;;., CanllvsisYswTiiDa.--recoverv too low 

inn · 
inn > 

""' ion 

r.OO iow 
,,.nn-,.........,.. tnn I.W 

OO.i!<J'eOi)YCJVtoo low 
lion OiCcoverv roo loW" 

·~~~~~~'1'~~~~~--+-~:~~--~~~'---+7~\~~- ~~~~4-~~~~~+------------------- ~~~· a~~ " ·a~ 1'·2 : ~ )_OOo;: :~ IB~ 
l.-42 I mo ime ion loou 
L-4 I mo H imllm< ion iii!J 
l.-42 lmi H fino ;,... ion loru 
lA bromoform •.00049 I m• H fino '"" 
L-4 ,OOOSI I mo H ~no . r.,.. 
L-4 cort>on l<lnd>IOride 0.()( 14 I mo ;;;;; 
J.,-4 I< 0.00046 i-rnll ino · · I 'w 
lA dllloroclhane os: I mt ino i""' ion ,., 

L-4: 1260 lmz ~ :;;;;- 101\lllll 
L-4: n& n""'l!\111.cne lm& ~ill 

L2" 
L2' 

~ 
34 
H 
34 
34 
!4._ 
l4 
)4 

34 
j4 

r:l4 
)4 

L-4: 1100 ~XVI.,. I m• E f;ft, 

L-42 'I'· ' 1260 ~· l ~ru~ • rime ion lliii 
~~~L-4~Z(~I"- ~~~1~260=t==~~~~~===+~~~~l~m~~~=t==============~ l~ri~~~i~onl~~~----------------4-~~ r, LAZ 1260 stvrcne )76 I m• l;;;om.. inn ,...,. 

L-42 1260 I mJt ;n• ,;..,. ion lana 
L-42 I '-2') 1260 O.OC I mo, lno ,;,... >lotion '-• 
L-42 1'·2') 1260 rclucne O.OOC I r= ino ,;..,. >laOnn '""" 

ISL-42 (1 '·2') 8260 0. I mo ino ,;..,. >laOon !on a 
iSL-42(1'·2' 8260 tnns· l 0. lm• inotime >laOon lono 

q:\wordpox\ll~l\lJ~IOSJ.WK4 
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vinyl -:lllon<Je 
Dickel 
nidtd 

R ult_ U1 

Tal>ltll2-1 

Data Qualillod l:l\lriDt Validacioa 

Aliod lncloos1rial Aru 

Ma...,c.o..pa 
R..,t Projt<t N .. »H 1.000 

_(l "'"-
0.~ )44 , - I (anal )'SIS] 

0.~ )66 '"'" Holding 1 (anllysis) 
o.· Ol '.- ioiiDon Canllnisl 

mOJ Medtoc blonl 
mOJ Melito< blonl 

~ll mOJ Hollllna me ·,olcon ana 
'I 9 "'ll Hol.,n& ana 

- 111\11 ft\2J """ 

SO< 

~ "'"' "" :ana 
~~~~~~~_,~:~~.~r---~~=~===-.---r-~~~,~::~rfrr-r-----------------~H~~~~==:~::~~::~-::~~------------------r7~~ 

L.-4 &2< "'' l{oldino · me · 
:.-4 1260 . )OJ ma lfoldina me · ion 'analvs i 
:,..4 _ 326( 0096_ 11\1 lfoldin1 me ion :analysi !'12: 

126C ""' lloldino ,..,. '"" ~ :anal tn: 

126 oo: 
).00 
0.1 

' ~ ~~~~·~5~~:~·~~~-------------------+~~~!~:~-! 

ii.Al 1260 

_cis· I 
cis· I. 

~·-

bromoform 

hloroform 

0.1 
0.00 6) 
0.[)( 

ma :anal 
mt H na :ana 
m& H n& 1me 1011 1'ana 

m& H ng ,,. 1on ' ana 
m,g no ime ion ~ :ana 

""' int ime ion 'ana 
0045 ""' ma ime · ion 'ana 
006: m& mo· 1me· 1on ·.,. 

. 0071 I ma 1111
1
'""'' '"" "" 

0.002 :~ 
0. l019 I rnt Holrlln• ' ,,.. ' 
o. lOl' 1 mt Holdina · ime 
o. 016 1m1 H01d>ng 1irf10' 

'22 
22 

::::: ~i:: 
Oil :: ~~,,""-!.,~;:::~::~:~'-----------------+~~~ 

lma '"""me' 
1 rnt. ·,no 1 ,,,. ' on ana 
I ma .... ·.me 1 on 1111 ~n 
1- .lftj[ l .... 

nap/uhal"'e I~ .,. ana 

:.-4 o-xvlene 0,. '""" ... 
:.-4 NtVVmon< I ! mR ·, •• I .. . 

:.-4 ' "'" .. . 
...... - 'ft\1 111\11 

._.. m& ""' 

[::3~~~~~~~==t:~~:t==~~~~~iilu~~~~==~t!~~~~~~~~~~===================~~~ I~ 
~:j~~~~E=~~E:~~~~~· ~~~t1~~tt!tl ~~~~~:::::::::::::::==!~~·~~~~~i=~~~:~:::::::::::::::::t~~ 

L27 
m 

w 

.,... 
:.-4 
:.-41·A 
:.-4l·A I'•, 
:.-4 · A 
L-41·A 

" .. I·A 
.,-41·A _ .. 

bromoform 

I m~ na me alion ,'ana 
19 IIIU!. no me alion<ana 

1.00 
~~ 
1.001 

).000 
too; 

).000: 

,00045 
,00 
,00 
,00 
,00 

< O,OOC 
•< '1016 
i < 1.0005 

ft\1 IN 

mg ana 
m; HI in• ana 
~ ani 
"'Ill 1111 

"'Ill Hoi tin• 1111 

"'Ill H1 ng nne .;, ion ' ""' 
"'II _ H< ng ime .;, ion 1 1111 

m111 H< na ime .;, ion ian.~ 
nur1 'yj, ion ,'an.~ 

""" 'VI' ion -:anal 
l mJ!I IW 

'22 
22 

t..r 
u · u 
Ll''ll 

!2 
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L·.O·A 

'·2 

"'"" 1"-2 

"'"" 

M•dod 
11l 
Ill 
121 

:lllomform 

ndlylen' dlloride 

stvrene 

ll>luene 
U>nS-1,2- ' 

tnns-1. 

OJiyJ chloride 

melhvlene chloride 

Toblolll·1 

Data Qu.olif...S Dorine Valiu~an 

Alliod IDclmb'ial A,.... 

M-Georpa 
Rust ....,jeer No. 33941.000 

,.. -u.u. r Ollft 
l nWJ<. 

oo 1m.. 
00 lm.ct 

1!1\11 
llO( l ma 
llOC l ma 

l ma 
I.OC l ma 

, I.OC lm.o 
lmo 
lmo 

100: l mo 
1.00( l mo 
I.OOC: I"'" 

l mo 
l mo 
l m• 
lma 
lma 
lm~ 

lmz 
lmR 
lmR 
lmR. 
lm.. 
ima 
1m,. 
ima 
I !lilt. 
lmtt 

0 I .... 
000 .... 

"'"' '"'"' ,..,. 
IMtt 

"'" 0. .... 

""' mo ... 
1.00 .... 

""' 
""' IIUI 
1111 
11\1: 
ma 

11\R 

1111 

lma 
lmo 
lmR 
lmo 
lmR 
lma 

•.OOOl lmo 

ion '111.1 .... ..... ..... 
:;;;;- ·.,. .... .... ..... 

ina ' :IN 

~· -~:: 

1-~~~~--~ ime ion ono 

i11 bmc ion IN •YSi 
:n. tUM,;,. ""' .., .. "'i 
ooimo Vi. :;;;;- ...... ........ ... ;.,.. .... -""' 
no ime 1011 1111 

;no imo ion -.,, 

.... ,.. llli!~::~li~i::~:i~~~~~~~~~~~~~~~~ii~ 
lm• 
lmR 
lma 
l ltll 

""" 

I a.OOI6 I mo H.>ldlfto ;..,. Jilin.. !111.1 
I OOOAI I""' ime \.i tan IIIII 

I m• •.;;; 
lmR ime oOft ·..., 
I mo ime ion 'IN 

I mo liiil i"" . ..,. 
I mo ime ion •.,. 

·~:.:· 0 . ~~ .::f.~~~=------------1--i~~ 
1260 .......:vmene I mo ime violalion 'IDl 

t:~~~~~~=l2~60~t===~~~~~====~~~~~~mR~~g:t=::::::==========~§i imeviolalioniN 
&260 SMene I m.o Holdino ime violalion ·.,.. 

··-; 
) '.; ,-.; 

1,.44_ ~0'-5 
L-44 >0'-5 
L-44 '0'·5 
L-44 iU-: 

126C lmo · >IOT&n. ;;;;;.- 7.rw:::r,~:----------+~~ 126C '"'' Holdin• ime~IIN 

1260 IOiuene ).00096 I 1n1 ;;.. ime f.(..,;;;r.~:---------+~~ 
1260 InnS· I, ).0006 IIIII in• ime violalion 'IN 

U>nS- I"'' in• ime vi olalion ·.., 
) OOOot I m~ in.-imi vi olalion ·.., 

l ma ;.;,-...,.- •=iN 
·vinyl chloride 0.000 I 11\R ino ime f.oDoo ...., 

0.000 I m& in• ime lalion IN 

l.OOI I m& ina ime lalion -..,. 
I.OIX I"'' ino ilb< r.,;., -.... 

I mo ino ime '"""" ,..,, 

lmo inoi--!mo 
•m• in• ;.,. r .... 
I 11\o ino ime lono 
lmo ifto ;m,. 1 

I mo Jl ~no ;,... .n01.,;.;. lw 

'22 
:u 
'22 
'22 
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:60 
:60 

1.000' 
1.001 

0.000~ 

0.003 
OS. 
04 

0.000! 

Table 111-1 
Data QuaJir...s Duriq Voliclatioa 

Allied lac!LIIIri.al Arta 

Mocon, C.Orpa 
Rust Projt<t No. 33MI.OOO 

LA< bromoform I mz H• Iillo ant 

E==!~~~~~:!Eti:t~~c:E:::~~~~~~~o~mwiinn°~ri~~==~~~ijt~i~~~~~l=================:=3~. ::~ 
~ r-SI :.~;1 '§ ~~~:§=~:2:::'7.::::1'~'-------------t~~H 

~:g~~~~~~~+=~~~====~~~~~-~~~~.·~====~~-~o~~;;··' ~~~~~~~-r-----------------~~=~:::::~.~~:~::~~~----------1~~H 
nynm .00 7S ~ inK I me· 1oa 1111 

- !T·l 
>o"·SI 
50'-S. 

1.-4 l"·l 
1'·2 

1'·2 
1"·2 

vinylchlo~ 

..,,9 
OS4 

in• 

"'• Hold1n& 
Holding 

no irne vi 
no ime · 
u ime · 

••• 
~ !me , ''"" . 

ion~· 
·,on "'' 

1111 
1111 

1111 .... 
"" ~"" on·w 

"" '""' :w .... 
on·"" 

on <ana 
~ ... . .,, .. .... 

!73 

.l~ 

1.27)4 

14 

~;::: I< ::: ~lf<m.(lnli 
:;::: m+o-xvlme :: ::: "" c------------f-7'=='~ 
1260 I< I mg (analv>is) 
1260 1 mg ·.ng ' (analv>is) 
1260 I< 0 .00 I m2 ·,., '(anllysis) 
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od 

ICiuene 

vinvl c:llloride 

T.W.BZ-2 

Daca QuUifotd Durial Validaoo" 
Alii«! lnchatrial Arn 

Macon, Geo..pa 
Rust Project No.l394J.OOO 

0, S6 ti: K-4--*-+----------~ ~ ion oo 
o. ICDjiKo 2 ... ~ 

I mo ~ Holdino '""' 

I mo Ko Holclino """' ""'"'""' 'ano 
0, I mo Ko Holdina omc oor,.;on 'an• 

SDC 
734 
7l4 

L27l4 

7l4 
L2' 

60 

o. ·:::-:!:·~=~ ~===~M 
0 

·- ~~~=~~~~t+-::_-::_-::_-::_-::_-:=_-::_-==-~~~~~~::::::::::::::::~~n~• 60 

12• 

l mo 
lmo 
lmo 
lmo 
lmo 

..... 

r-~~~~*-,_~!~~~-~-7~~~ ~---+~~).00~~~:::~~~~------------------ rw 
r;m 
r .. , 
r ... , 

r:l4 
UTI4 
UTI4 
L27l4 

7J4 
ill_ 
7l4 

1: J.OOl I IIIo 

>loroed>.vlc 
:hlorofonn 

..,..,.,..,. 
I -

"''""'. 1nlnS· 
cnns-

vinvl 1londe 
tholliiJm 

0.· lm• 
0.• lm• 
0.• 1 .... 

0. 

0, 

1.0! 
0. 
0,' 
0, 
0. 

lm" 
rm.: 
lnio 
1-. 
ICM 
mo 

IIDII 
ll"ftll 

)0012 
0.0017 

mo 
mo 
m2J 
m1 

lmo 

lmo 
lmo 
lm. 
1m. 
lmo 
lmo 

>49 lms 
lma 

ISS i nio 
lnio 

o, I in• 
l mo 

D. I mo ,.,. 
l mo 
lmo 
lmo 
l mo 
r.n. 

lOO lrrut 
l.OC I mo. 

1 ... 

12~bromo-: I mo 

ono im•· 
in• 

evioleon •.., 

I= 
~~~~~---------4~~ 

'aru 
'Oft, ...... .. .... .. .... 

Orl'liii .... .... 
on. ... ' ... ... 
on. 
·..,, 
·..,, ' ... •. , .... 

ioiliO..o 

·,;n ""' .... i .... ..,,. .. , 

~:~ ~ii 
~ime ionloru 
Holdino ime ion r.., 
Holdino imc ion lm~ 

027 

.27 

14 

L2' 

~ldino ~~~~~=================+~L2~11~"lll~ 
~ ~~oM~~~----------------~~~~:~ ,..,. 

imc IRiion •..U 
imc IRiion ·.., 
imc IRiion 'aru 

!bmt ,., ......... 

~~~~~~~~--~~~+---~~~ 7--~~~~~~~~~~-r, ----------------~ 
L,-46 &160 lm1 

~~, .. 
~::: 

'•• r ... ... ,.,,. 

1..27 

i f-l~~~~--+-~:1~1~
60

60~--~~ ::: 
"--'~_ 1.-46 1260 ~ >.0006: I mJ: 

i.-46 1260 1 J.oo· I m.o UJ 
i.-46 82()() .. 0.0005& ,_ UJ 
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\. 

ToloBZ-2 
Data QualiJ\od Puria& \1 olidali.., 

ADiod ladiUtrial Area 

MMon,Ceo~ 

RIUt Proj<ft No. ~1.000 

ISL-46 1"-1 I 1160 bramomm.n. < O.OOOSS I rrut UJ Kolding_time violmion analYSis L271J 
ISL-46 1"-2· 8260 : <&ri>on tetroebioridc < O.OO IS I rrut UJ Holdinttimeviolmion analvsis L271J 
ISL-46 1'-1 8260 dllorobenzale < 0.00049 I rrut UJ Koldinttimeviollllion [analysis L2713 
ISL-46 1'·1' 1260 chlotodhone < 0.00061 m UJ =ldi timeviolotion [analysis I L2713 

"---~~~Sl-4~6~1~··~1~~r-~·~260~~~----~ddo~="'=~~nn~~-----r.<~~o~.OO~IS~+="'~~~U~Jr-r---------------------- ~ti~me57~f.·~~~~-~f~=n5u~~···~----------------------ri~L2~7~1~3-I 
"'r __ -f.IS~lc~~~~~~1*-__ r-~•~260~-+--~~~~lo7.~~~~e==~--r.<~~o~.~~~r.'rrut~~~~UJ~~----------------·---- ~a~me~vio~l~~-~=m~~~~·~: --------------------~~L2~71~3~ 
~- \SL-46 1'-1' BZ60 cis-1.2-di~lo""""'-e < 0.001 lrru:. U1 timeviolmiDII analysis' L2713 

ISL-46 1"·2 8260 cis-13-<li~lorootoO<IIe < 000088 m U1 Holdin_g_timeviol.-. anaiES I L2713 
ISL-46 1'·2 8260 dibromocl>loJOmedtlltl<: < 0 OOOS1 m Ul Holdinx time viollllion lanalvsis L2713 
ISL-46 1'·2' 8160 dibromon>ethane < 0.0016 m Ul Holding timeviolmiDII lanalv>is L2713 

:~::: :::;: !i: di~~ant : ~=~ :::: ~~ ~::~::::[::= I ~~:~ 
I----~IS~l-46~~~~··~2'~--~r-~8~2z60~~--~h~~~~~~~·~m~•~--~<~~0~.00~13~tl ~rrut~~~U~Jr-r---------------------- ~~~·me~~~-o~l~an~·o~n~anal~~~vsi>·~----------------------f-~L2~7~1~3~ 
I----T.IS~l-46~~~·~-r~--r-~·~160~-+-----~~~~~~~=~~~·-----t<~~o.~o~~~~-r.~t-nuJ~t--------------------- "~~--~~~··7~~~-~·~l~~~-~--------------------~L2~7~13~ 

!Sl-46 1'-2' 8260 ......,.xvlene < 0.0026 -- UJ - time violmion analYSis L2713 
~:::::::::~IS~l~~~~t.~·-~z~:::::::::~:::~82~60~~::::t::::::::::::~mt<h~~h~vllctl~~e~~~~~ogridc~;::::::::::::::~<~:::~o.~ooo~~~~5 :::g U1 I Koldino"-: ,~T:-.,.""-"Y10f'. 71an':O·"'on~an='at~<i::,,r------------------HL27:=;;.;;13H 
"----1Ji!iSL-46~B;I:,:'-*-Tf--ir~B~260~-i-------:~";:·b;:u:51Yllb<NI:n;:::;:::e::---t<i-:o~ii;o0068~T-t: U1 Holding time violmion an tysis L2713 
" JS!A6 1'·2' 8260 "'i>ICPY1b<NI:ne < 000071 ~Kg U1 Hoi . timeviolalion [analysis I L2713 

:~::! :::~ :~: ":=';'• 1 ~ g~:; : ~~ -::_::me57::::~:r.::::::·:::-f:5~:':='~. -----------------t-i~~~~:~H 
JSL-46 1'-2' 8160 DUIOY!Iltn< < 0.00012 ' rruli Ul timeviolmion lonalvsis L271 3 
JS!A6 1'-2' 1160 see..O..tylb<NJ:ne < 0.00071 rn,g UJ "-:timeC::':7.Vlf..o'ielmi::i.C'on"-f.IIDII:::ld:'7ys,·,,~--------------f--:L2~7;;.1JH 
ISL-46 1'-2' 8260 styT<ne < 0.00081 "'-" U1 ~tt;:'me::-;vt:;:. •:;lmi:;::'"":::-fan::nS::olysisS·~-----------------+-i'Ll"7;ilf)-l 
ISL-46 l'-2' 8260 lett e < 0.00067 mJZ UJ o..:U;:.""':=VIc;:.O<;I ...... =.=· "-7:110&1)'m=-=i=.·"f--------------------+i-;<l.1~7;;1-=3-J 
ISL-46 1'-2' 8260 ~tnt < 0.00056 ""' Ul -time :analysis l2713 
\S!A6 1'-2' 1260 ~ < 0.00096 ·rna Ul timr =_i"'ant':'al:;-d':!-vs"'t••~·t~~~~~~~~~--~~~~~--~~~~--~i':.-'~u~o;7;f'1~3':_.-l 
ISL-46 1'·2' 8260 < 0.00062 m UJ time -,ionuvsis l.1713 

~-f.JS~tA6~~1 '-~2*·---r~l~260~-+--~~ =~--r<~~0~0006~~3~m~~+-~uT1-r--------------------~Holdin time f..,~al~vs•is~--------------------,_7l2~7;;1f3-l 
i----11S~l-46~>7.10::._*'2'f--ir~s:;26f.o;-+--=~tri~lorvetbtne < 0.00048 ms w bme v1o lllonfanal:=d~}'Sl·~,s '-..--------------------+-i'u*'7;;1f3-11 

ISL-46 1 '·2' 8260 trichloromonofluoromclhane < 0.00071 m UJ time viol men analysio l271l 
ISL-46 1'-2' 8260 vinv1 ~loriclt < 0.00053 m UJ -:;tiC::me"'""vt~-o71111::;."on~anal==.m;5is't-----------------------t--;l2~7,;-ll:::-ll 

ISL-46 14'-15' 6010 niclr.el < ~2 .. iil6~-+l ""'::':'~'t--;U'f;-~----------------....!_:Me~lh~od;.<bi!l""~k;..oon=~wru~·lWIO~·~·:---------·-----------+...;l2~1J~9H 
IS!A7 14'-IS' 6010 niclr.el < 0.92 m UJ Melhodblan\conurminmion L21J9 
JSL-48U-2' 6010 niclcd < J.za lou U M<lloodbbnkoonurminmion WG511S 
ISL-48 U·T 6010 :Dne < 10.8 I rna U M<lloodblank =llminmion WGSI1S 
lSIAB 0'-Z' 7421 lad 1.66 I m& 1 Jl!alrix spite """"e'Y loo low WG5/ZZ 

ISlAS 29'·31' 6010 ...,.,- <I 1.11 1.,.. U Mtlhodbbnkalfl1llftinalio WGSI1S 
IStAI 29'·31' 6010 nictd < 0.31 ;.,.. Ul ~- . WGSI15 

~~IS~tA8~~2~9'-~lil't--r~60~1~0~t-------~nn~· ~,---------r<,_-i1~.67--f.' ~~~t-U~1~t---------------------,S~~ ~~mnu~-~~-~~----------------------+i.W~G~S~I2~S~I 
!SlAB 29'·31 7411 lead 1.04 m 1 IDOiow WGSI22 

1 ISL-49 l'-2 1260 tritlllorne!htne 0.0061 i ~ J I S 100 hiRh L2662 
ISL-49 12'-13' 6010 nid<d <I 0.72 m Ul MethodblonkoonurminaiDII L21J9 
ISL-SO 14'-IS 6010 niclr.el < 2.61 ; ~ U .blmkconurminllion l21J9 

~-71S~L-~50~14;'-~If.5~4--18~260~-t--~1~1~11~-~~~~otodhon~==~•---f.l <~~o~.000~5~f.m~~~U~1~r-------------------~ ~me~~?.·'CI,_,5·~~mai=d~vn·~,,(---------------------HL2~73~9~ 
~-71S~L-~SOHfl4~~~1f.S'~4--18~260~-+---,~~~~~~-~m=·chl~o~~~~·~--f.<~~O~.OO~I9~f.m~~~U~1~~1---------------------H~ meviolmion mal~· L21J9 ISL-SO 14'-15 8260 I 1.2.2-~otodhone < 0.0001 m Ul Kolcling_~~~-.,.::-;vt:;:.ol:;::lll;:.on:::-f:ona~ym=i:=·~.---------------------fl-i'Ll~1J'""9-f 

~~:~~~t~~;~+:~:~::~:~~~~~~~z:~-i~--~·7.17,2~~~-~~~=·~~s~==~·~--~~~~~~:~~::~+~=~m~~~~~~r-r---------------------~~~ol~:~:~~~:~:~:~violm~•·~~=at~~~:,f-----------------------:~~~~~:~ 
ISL-SO 14'-IS' 8260 15 < 0.00053 m UJ Holclinotime analvsis L21J9 

~==~I~S~L-~S~Otl~4~~tls~·t:::~::::~a~260~~=~~===~1~ ====.~---t<~~O~OO~I9~~m~~~U~J~t---------------------~H~o71clin~-n~RU~·m=e~ 7~~~§ti~~~si~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::+:::~L2~1J~~9=~ 
ISL-SO 14'-IS' 8260 12 b<NJ:ne < 00011 m UJ Ko time -,.,,.lysis Ll1J9 
ISL-SO 14'-15' 1260 1,2 -lri~lofll.,..,.,.,< < 00011 m iKR U1 H timeV>o lllonfon:=tii:=p;·~,,'-..----------------t-i'l2*'1J'""9-I 

~~~~s~L-~5~0~14~'-+1~5't--r~·~1~60~-r---+l~.~~·~-m~·=~~lorro~~~==~e ____ r.<~~o.~~~~-t'~ UJ -:;ti~me~vt~·ot7II!DII~·~~.w~~-'5!is't-----------------------t--;L2~1J~9~ 
I---...;I~S~L-~5~0~14~'·+1S~--r-~&~1~60~-r--~l~~~;~~==llfb<NJ:n==~·----r.<~~0.~0006~~2--f. U1 ~ti=me57vt~·o71111':0·=..,:7.""~ti~vsiis~----------------------~l2~1J~9H ISL·SO 14'-IS 8160 11-chJoromluone < O.OOOn U1 K timeviolmion onti~ Ll1J9 
t::::::~IS~~L-~5~o~~~4~'-~1~S t::::::~:.:~a~1~60~:::::~~:::I•·~l;l-4i~-b~ro~ ..... ~~~3-dll~~~~"""'~~~-;!~·,,.!!.::::~<~:~o.~0006~~~~:::r-:: ... t-~u.:-1-t-------------------~ lime violmon ana~ un9 
• ISL-50 14'-IS' 8260 1.2~ < 0.00056 m U1 H omeviolmion L2739 

ISL-'0 14'·15' 1 1260 I 2-<lich/o-e < 0.00082 m Ul time Ll739 
!SL-SO 14'-IS' &260 I I -<lichlotodhone < 0.~ m UJ time L2739 
ISL-SO 14'-15' 8260 1.1-dichlorop"'pane < 0.0005? m U1 lime Ll1J9 
ISL-SO 14'-IS' 8260 1.3.S-trin>ethylb<NJ:ne < 0.00062 •mg U1 time " l2739 
ISL-SO 14'-IS' 1260 13 bcl=e < 0.00079 mg U1 Hoi . lime ianalvsi$ L21J9 

~~==~IS;L-~~so~~~~4·~-lt'·t==~=~8~160~~=~====il'~3 ~~~~~::::::::t<~~~o~.oo~~~6~=~~~~~~t:::~utJ:::t:::::::::::::::::::::::::::::::::::::::::~~~time~ ~~i.wi~~~i-~··=====================~t~l2~~1J~9~ JSL-50 14'-IS 8260 I. '7=:----t<t-'0';;.';;0006~f-2-tmg::':'~:-l--iU7,Jr-r------------------- time analvsi• Ll739 
ISL-SO 14'-IS 8260 2.2 :;: me < 0.0037 au Ul time anal~ L21J9 

r,--~I~SL-~SO~I7,4.~-I~S't--r~8:;260~-t----~~oro~~~~e~--~~<~O~.OOO~~S7~i~lliii~~~U~1~~------------------~ limevt ~~.W~~~vsi·,,~-------------------~l~l~2=73~9~ 

ISL-50 14'-15' 8260 b<NJ:ne < I 0.00044 l~nutu.....;:U;:;-1-+-----------------+ limeviolmiDII 1:1111vsi> L21J9 ~~ --~li!iSL-~SO~I7,~~-I~S't--r~8~260~-t---,..=bro==~I2==-~e==----r.<~io.~~~~r. , U1 ~ti~me~vi=ol~m7-..,~~.w':'~~-~-------------------~~L2~1J~9~ 
ISL-SO 14'-15' 8260 bromochloromtlh.llne < 0.00078 U1 time violmion analysis , L2739 1 

~==~IS~~L-~S~o~~~4~'-tls~·t::~:::~8~260~~:::jt:::::::::b~ro~~modi~~-~~~~~·~··~~~m~.~~~:::::::::~~<~:::~o.~oo~o~7~1:::~ UJ ~ti=me57~?.·o:f.l1115·=..,~.w~~~~iis~--------------------r...;L2~73~9~ 
ISL-SO \4'·1S' 8160 bmmoform < OOOOS2 m Ul Holdin•~•ti=mt::7.V1f.·o'f.lm5·=on~an5>15:vsi-,s~-------------------hLC'273~9<-{ 
ISL-SO 14'-IS' 8260 b~momelhane < 00005S IMJt i U1 ' HoldinRtimeviolmion an~s L11J9 
ISL-SO 14'-15' 1260 carbonlelnlcltloride < 0.001S m UJ Holclinatimcviolmion analvsis 1 L2739 
ISL-SO 14'-IS 8260 chlorobenzz:ne < 0.00049 m Ul HolclinRtimeviolmiDII anuvsis L2739 
ISL-50 14'-1 s· 1260 ~loroelhane < 0.0006 I orut UJ Holding_ time violaion analysis L2739 

:~t~~ :::::~: 1 :~: I chi~"'!.:. I~ ~:~~ :: ~~ .Kol~ng_time"!olmiDII =~ ~~; 
ISL·SO 14'·1 S' 8260 1 cis·l.2-4ichloroelhene < 0.002 I mg UJ 1:1o!ni5 I l27J9 
ISL-50 14'·1 S' 8260 cis-I 3-di~loropropene < 0.00081 I""' Ul ~~.,~~~~vsio~·~t:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~L21J~~~9~~ 
ISL-SO 14'-15' 8260 dibromochloromelhone < O.OOOS6 m '• U1 anal~ .l.1739 
ISL-SO 14'-IS' I 1160 clibro"""""""'• I< 0.0016 m ' • U1 '1::ana~:::~5ys;-~,,!_--------------------HL2'*7389;....a 
ISL-SO 14'·15' 8260 cli~1orodifiuofllmelhane < 0.00041 m UJ ~::-:=fiz::f.ana~:::l,Eyst·ss~----------------------i-'l2~73~94 
ISI..-50 14'-15' J 1160 elhvlbenzzae < 0.00084 m UJ Holclino:; •ti~m<::-:=Y10::;. ~~ ... ~-~.=-.f.~:=.:n?-::alys:iiis~----------------------j-cl2~73~9-11 
ISL-SO 14'-IS 8260 hew:blorobuladitnt < 0.0012 m UJ Holdinztimeviolmion anaiY>is l21J9 
IS!..-SO 14'-1 S' 8260 i"'pJ'CIPYib<NJ:ne <I 0.00061 m UJ Ho1diftg rime viol men ~alysis l2739 

ISL-SO 14'-IS' 1260 naphthalene <I 0.0012 m U1 Holclinatimeviolmion analysis l.11J9 
ISL-SO 14'-IS' 8260 o-xyl"'e < 0.0016 m U1 HoldinR tim• violmion analysis l21J9 
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s. ... le 10 Mt<flod ( Pan-.__ SL-SO 14'•JS' 
ll60 ___ p._.,... • 

ISL-SO 14'•IS' 1260 I sec;-l>oltylbenzme 
ISL-SO I4'•1S' 1260 ......... 
ISL-SO 14'·15' 1260 ~<n~benzme 
ISL-SO 14'·15' 1260 renchloroethent 
ISL-SO 14'-15' 8260 -· ISL-SO 14'·15' ll60 
ISL-SO 14'-15' 1260 ....... . 
ISL-SO 14'-JS' ll60 

rrichlo:. e ISL-SO 14'·15' 1260 
ISL-SO I4'·1S 1160 VU1 n 

ISL-SO 3'-4' 6010 nickel 
ISL-SO 3'-4' 1260 l.l,l,l•IOO'Id>loroethane 
ISL-SO 3'4' 8260 I I l·lrichloroed!one 
ISL-SO 3'-4' 8260 I.I.Z 2·1..-..:hloroethane 
ISL-SO 3'-4' 1260 1.1.2·1rid>loroed!one 
ISL-SO 3'-4' 1260 I 1-did>loroed!ont 
ISL-SO ) '.A' 8l60 I I ..lid>loroed!ene 
ISL-SO ) ' .A 1260 1.1-dichloropropene 
ISL-SO 3'4' 1260 1.2.3-aichlorobenzl:ne 
ISL-SO )'.A' 1260 I l.l·crichlonx>rooaoe 
ISL-SO '-4' 1260 I 24-«richlorob<nzl:ne 
ISL-SO l'..ol' 1260 I 4-cri-ylbenzmt 
ISL-SO )'.A 1260 I l-dllom!Diuene 
ISL-SO '-4' 1260 I I -dib<omo-3 
ISL-SO 3'-4' 1260 12-<lilm>moelllane 
ISL-50 '..ol' 1260 Jl..li~ 
ISL-SO l'..ol' 1260 I 1-dichlo<odh ... 
151.-SO 3'-4 1260 1.2-didllonaooont 
151.-SO 3'-4' 1260 I 3 S-lri-vtbenzmt 
IS!.-SO 3'-4' 1260 I 3-didllorobenzen 
lSI.-SO 3'-4' 1260 I ..li • 
ISL·SO 3'..4' 1260 14-<li~ 
ISL·SO 3'.4 1260 22-di < 
ISL·SO )'..ol' 1260 4-chJorotoluenc 
IS!.-SO 3'-4' 1260 ben=le 
IS!.-SO 3'.4 1260 bromoberlza!ne 
IS!.-SO 3'-4 1260 bromochloromethone 
IS!.-SO )'..ol 1260 bromodichl""""'""""• 
IS!.-SO 3'.4 1260 I b<omoform 
IS!.-SO 3'-4' 1260 bromometllane 
ISL-SO )'4 8260 carbon tetnchloride 
IS!.-SO )'.4 1260 chlorobenzl:ne 
IS!.-SO 3'-4 1260 chloroethane 
ISL-SO (3'4' 1260 chloroform 

\ I IS!.-SO 3'-4 1260 chlomme<Nnc: 
ISL-SO 3'-4' 1260 ois-1 l-<licltloroed!ene -- ISL-SO 3'-4' 1260 cis-I 3-<fid>lorourooene 
ISL-SO l'-4' 1260 clib<omoclllorom<lhUie 
15L-SO )'-4 8260 clibromo<nolbane 
IS!.-SO ) '-4' 1260 did>lon>diOuoromelhane 
IS!.-SO , ..... 1260 <tbylbenzme 
lSI.-SO )'-4' 1260 hcudlloroOwodi.,.,. 
lSI.-SO )'-4' 1260 isopropylbenzme 
1St,. SO ) '.A' 8260 rn+o-xvlm1e 
IS!.-SO 3'-4' 1260 m<ll!vl.,.. d>loride 
ISL-SO 3'-4' 1260 n 
IS!.-SO 3'-4' 1260 n-
IS L-SD ' .A' 1160 nop~ttllalene 

ISL-SO 3'..4 1260 ~-lSI.-SO ..... 1260 poncymene 
IS!.-SO 3'-4' 1260 seo-butvlbenzme 
IS!.-SO )'-4' 1260 e 
ISL·SO 3'-4' 1260 o:rt·butylbenr.me 

I IS!.-SO '-4 1160 =achloroell!ene 
IS!.-SO 3'..4' 1260 toluene 
1St..-SO 3'-4 1260 ttmt·1.2-<lid!loroethene 
ISL-SO l'-4 1260 ....,s-13-<lichlo 
IS!.-SO , ..... 1260 trichloroedtene 
ISL·SO )'-4' &260 crichloromonoll110n>mell\one 
ISL-SO , ..... 8260 vin~l chloride 
ISL-SI 1'·2' 8260 I I I 2-1..-..:hloroed!one 
ISL-SI 1'-2' 8260 1.1 1-Didlloroethanc 
IS L-SI 1'-2' 1260 I I 22.....-.chloroc:lhonc 
IS L-SI 1'-2' 1260 I l.l-lricloloro<1hane 
ISL-SI 1'-2' 1260 11-<lichlorocllwoc 
IS L-SI 1'-l ' I 1260 I 1-<fichloroethene 
IS L-SI 1'-l ' I 8260 1.1-did>lotOJ)nlll<ne 
IS L-SI 1'-l' 1260 1.2.3-crid>lorobenzl:ne 
ISL-SI 1'-l' 1260 I 3-lrichlo_ropn>pone 
ISL-SI 1'-l 1260 1.2.4-lrichlon>b<luoene 
JSL-$1 1'-1' 1260 1.2.4-Ui,..,.lbcrn:e>!e 
ISL-51 1'-2' 8260 I 2-dtloroiOI=te 
15L-SI 1'· 2' 1260 I 12-<lib<o--3 
ISI.·SI 1'-2 1260 I 2-dibromoelhane 
ISL-SI 1'-2' I 1260 1.2-dichlotob<nz.me 
ISL-SI 1'-2' 1260 J 2-<licloloroed!one 
ISL-SI 1'-l' 1260 12-<lid>loropropane 
IS L-SI 1'-2 1260 I 3 S-lriJII<Ihylbeoo=e 
ISL-SI 1'·2' 1260 I 3-did>lorobenunc 
ISL-SI 1'-2' ' 1260 1 3-<fichl...,.,.., .... 
ISL-SI 1'-2 8260 I 4-<lidllorobcnzene 

\ ISL-SI 1'-2 1260 22-dichloro...,...,. 
-' ISL-SI 1'-2' 1260 ' 4-dllorull>luene 

ISL·SI 1'· 2' 1260 ! -. 
ISL-SI 1'· 2' 1260 brornobenzme 
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1\aalt 
< 0.00071 
< 0.0001 
< 0.0001 
< 0.00066 
< ~. oooss 
< 0.0009S 
< 0.00061 
< 0.00062 
< 0.00047 
< 0.0001 
< o.ooon 
< 3.09 
< 0.0005 
< 0.0019 
< 0.0001 
< 0.0014 
< 0.0019 
< O.OOOS3 
< 0.0019 
< 0.0011 
<I 0.0012 
< 0.00094 
I< 0.00061 
I< 0.00057 
< 0.00068 
< o.oooss 
< 0.00011 
< 0.0013 
< 0.~7 
< 0.00062 
< 0.00071 
< 0.0016 
< 0.00062 
< 0.0036 
< O.OOOS1 
< 0.00044 
< 0.00063 
< 0.00011 
< 0.00071 
< O.OOOS2 
< 0.~4 
< O,OOIS 
< 0.00049 
< 0.0006 
< o.oou 
< 0.0013 
< 0.002 
< 0 00017 
< 0.00056 
< 0.0016 
< 0.00048 
< 0,00084 
< 0.0012 
< 0.00061 
< 0.0026 

I< 0.00084 
< 0.00067 
< 0.0001 
< 0.0012 
< 0.0016 
< 0.00071 
< 0.0007 
< 0.0001 
< 0.00066 
< O.OOOS5 
< 0.00095 
< 0.00061 
< 0.00062 
< 0.00047 

I< 0.0007 
< 0.00053 
< O.OOOSJ 
< 0.002 
< 0.00015 
< O.OOIS 
< 0.001 
< 0.00057 
< 0.002 
< 0.0011 

I< 0.0013 
< 0.001 
< 0.00067 
< 0.00061 
< 0.00011 
< 0.000~9 
< I 0.00017 
< O.OOlS 
< 0.00061 

I< 0.00066 
< 0.00084 

i < 0.0017 
l< 0.00067 
< 0.0039 
< 0.00061 
< 0.00047 
< 0,00061 
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£tclonotion soc 
Holdmg cune V10 uaon s U139 
Holding time .oola:ion on ~lysis U739 
Holding time violcion onolnis U139 
Holdin.R time VJOia:ion lllolnis U139 
Holdinz timo viola:ion onalvois U139 
Holdina Dmt violaion onalyojs U139 
Holcting time violllion mal )'>is U739 
Holding time viol Ilion onal}'tis U139 
Holding time viollllim :anaJyoU U139 
Holclino time viol &lion onolniJ U139 
Holctina time vMIIa:ion onolnis U139 

Method blonlr: CGnllminalion um 
timcvao IDon onal)'>is um 
timevcoJIIion ..... is U722 
dme viol &&ion ~nalvsis U722 

HoldinJ! lime violation onalvsis um 
Holdina time viollllion onalvsis um 
HoJclinR time v;olllion onaiY!is I U722 
Hoklin• time viollllion onall'tis ' L27ll 
Holdinll time viollllion anaJY!is L21ll 
HoldinR lime viollllion analysis L21ll 
Holdin_g_ Qme violllion ranaMis L21ll 
Hokti:na 1i~ viol.bon lanalv>is um 
Holctina time vMIIIIIion IIIOIYiis L21ll 
Holdina lime viollllion analYSis I L21ll 
Holding time viollllion onaiYiis L21ll 
Hohlinglime vioJIIIion [rna/y!iJ um 
HoldinK time vio\lllion molysjs um 
Holding time violaion [onalnis ; L21ll 
Holding time viollllion onaiYiis L21ll 
:Eiime viollllion IIIOIYiis L21ll 

Dmeviola!iort 8'1olysjs L21ll 
Dtne~olazion IIIOIYJis L21ll 

Holding timt _,jollllion onaiYJis L27ll 
Holctin• time vMIIIIIion :anatv>is L21ll 
Holdina time vMilllion Wla.IVSis L21ll 
Holdin~ time viol Ilion lniiYJis um 

.time_.;olllon onaiYiis um 
rimeV'Iolllion anal is L2122 
rimevtoiiSion ~analnis L21ll 
lime violation lllolYiiS L21ll 

Holdin time vioJIIion .. olvsis L21ll 
orne violation onaiYiis U122 
IUM vioJIIion onolrsis 1.2122 
limcvioWion analysis L272l 
time violation onaiYiis U7ll 
time violation ooaiYiis um 
cimevioJIDon ooii)'Sis L2122 

H time vio\Con malvsis UJn 
Holdinz-limo violllion :onalvsis L21ll 
Holdina ebne violllion lnatniS um 

-·-~-
malysii L21ll 

time \'iollllion mal..U L21ll 
Ume violllion analysis L21ll 
timt.~ctn .... )'1is um 
tia~~tvlolllion onaiY!is L21ll 

Holdiilg-time violllion onalysis L2722 
Hoklin• ,;- ,.jolotion lllolnis L2722 
Holdina time •iolotion IIIOIYiis L21ll 
'Hoi dina lime violobCil oniiY>is um 
Holdin~ lime viollllion onoiYiii um 
Holdina til"''e violation ..... um 
Holdingo~~ ..... ~ U722 
Holdim:lime onaiYiis L21ll 
Holding time onaiYJis L2122 

.~ .... onolysis L2122 
lime violation onaii'Sis I L2122 
time viol Ilion .-&&lysis L21ll 
timcviolllion .,a.! 'ISis L21ll 
time: violation INIYSis um I 

HoldinA. rime v;olliion m a.lysis I L2122 
Holdin• lime viol Ilion onalvsis L271l 
HolctinR time vMIIIIIion onalrsis L2713 
Holding time viol Ilion onalysis L2713 
Holcting timeviollllion onalysis 1.2713 
Holding time violation onalvsis L2713 

~--~-- -~ 
L2713 

1ime violuion aniiYsis L2713 
1ime violation analysis L271J 
time violation analysis U 713 
,;,. viola:ion anllpis L2713 
rime violCon .nalt"fis I Ll1!3 

Holdioo timt violation INIYiis U713 
Holdio•titne.;olation onaii'Sis 1.2713 

~t'"'viol lllion analysis I U713 
time viol arion onalpis U7JJ 
time violalion analvsis U713 

Holdin~: time vioi&Don onaiYiis 1.2713 
Holding lime vioWion anal }'Sis U713 
Holding time violllion lllolysis i L2713 
'Holding time ...;ollllion mii)'Su L2713 
Holding time violation analYSis L2713 
Holdinsr: time vlo!JJ:ion onalvsis L27U 
Holctino lime violllion onalysis ! L2713 
HoldinR lime Y1olllion ......... L27JJ 
Holdina. titne" violacion onalvsis L2713 
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Tablt 111-1 
Dab Quali(d Durift& Validation 

Alli<d lndusrrial Aroa 

Muon.Gco..P. 
Rastl'nlje<t No. 33'NI.OOO 

Rosult t IOH ... DG 
-o~ooo8; 1 ma """low tb4 

0.0024 l~n~t .,,.....,. recovery 100 low !1>4 
o.ooo~: 1m& '"""gale RICOVay 100 low ~~ 
0.0006: I ml) r 100 low !64 

1()7 IIIII< '""''"'"- i40 

8260 ~·- I mg ~ ~ery tQQ. !>"! i40 
8260 : rruo ;urTOrwe recoverv 100 ""' 140 
1260 i ma. ' 100 ow >40 
1260 ! ma. '"""Rile r<cOvetY 100 aw >40 
1260 bromoform . 00. I mil • 100 aw >40 , 

1260 1 ma. '"""".,. ~"'Y tQQ. !>"'.. >40 
cart>< 1 tetrachloride 0.0 I ma. '"""rwe recovorv 100 CJW 

cis- I 
cis-

hlorororm 

mctllvlen•' dllorido 

!mt. •too aw 
' ma. '100 aw 

0.· mlfl law 
0 . ' ma. • too 1<1W 

, ~ •UITOgale tecovay 100 low 
IIIli :m,. ~lle-erytoc!low 

00! ,mRJ •UnobiORICOVONit)()IOW 
. 101 ma. • 100 low 

:JO< m!fl :unoaa~e ,_..,., 100 low 
.000! mg ..,.., ... 

'J)OI ma ~ r<CC>YOIY !DC)_ le>w 
00061 mg :!!._ITOgale recovay 100 low 

mR UITORIIe '""""""' IDO lryw 
I mz UITOalle .-vm- 100 low 
I m• -un-oRIIe r<CC>Yorv 100 low 
lma unorwe 
I mg um>rwe ro<:avetY 100 low 

j-40 
)40 
)40 
)40 

>40 

640 

I mz ...,.,..,. rowv01V too low i40 
I mz ium>aato t0001o'01VIOO low 1.21>40 

8260 >l rna Holo "'" time vlollUion -
8260 E .1111! Holo!!!l;tilhe~....: 

1----+.i~~~f-----+-~ 1260~+--~ 1.00: mg HoJ, ing timt viollUion ..,~ 

tAl i'-16' 
L-62 i'-16' 
L.-<>; i'-16' 

-62 i'-16' 

_&260 ,00058 mg Hoi• ing limo V>OW>Qft .,_. 

!60 bcnzzno .00044 mg ing limo vi lo:ion an~ 
!60 10064 mg ing time vi I .:ion an~ 
!60 10078 Lm.& in• 1 aniJ 
~60 m I mz inRiimo vi clUion analysi 
Z60 bromoform 1 mz lORI '"'"vi luion """ 
Z60 I lm& ~ 1ng ona 

11260 earnon _.,noo 0.00 I mg Kg ana 
O.OOC I mx/Kg ing 1 "''""' 1labon IIIli 

1loroethano _g.~ ona 
hloroform 0.00 ana 

8260 1.0006 lma na me on 'cu 
8260 m-~p-xylmo 1.0021 i l!lll 111 me on ..,_, 

I 8260 11101flYI<no CIIIOn<!O ' I'll& ng 1mo 100 8U 
82611 0.0006 I mR. 1on an• 
8260 _o.ooo: 1 mg no imo 1on :an~ 
8260 _ nophthaJ~o 0._001: (mil ng 1mo 1011 :.., 
8260 o-xyiC<>_O _0,0016 l.mz. Hoi ol}lpimo vio an1 yso 
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IIIII 
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0 
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l.ll 
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lm& rt.a. ·'""-
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lan.a .... .... .... ..... ·-ion .... 

.94 l mo --....;,., '~""''""" 

0. 00): 11'111 IN 1.• lmo ~-111111<: 
0.002 II'QI 'W 

o. 001• I ""' ·m. 
O.C IS l m.o ·..,, 
0. I INI ..... 

o. ,6 l ma ·.,., 
0 . l mo 'ono 
0.00 lma ·.,., 

SDC 

L 

_I. :73! 
IWC 

m: 
m: 

un: 

~~~::~:~~~+-------------------~~~~:,1::~~: ~r::~ .. ~u::~.~------------------~~~~ 
I.OC I ma, '"" ime iOG . .,, 

::~ ~~~=t==================:fi~~~:~~~~~~~~~~:::::::::::::::::::t~~:l 
!mit O.o ;,.,. '"" lono 

0 
0.' 165 
1.0011 
).000! 
1000. 
1.0006 

002• 
lOll 
009 
005 

008 
DOl 

0 ,()()1)jj4 

0.0027 

0. 
0. 
0. 
0. 

0.000 
0.000 
o.oc 

0.00 
0 . )55 

0.1 
0.000 
o.ooo: 

I < 0.0006 
I < O.DO~ 

).0021> 
1.0006: 
1.00061 
1.00016 
).(.:118 
1.00069 

lma O.o ;,.,. on :.._. 
lma o. r ... 
rm.: rm<Vi on: ... 
lm.: ;..,. .; ... :w '""' ~ .... "" '~ 
I mo. ;;.. """ .., r ... 

lma i.o im. ""'"" 
I ma ifto ime on 'm• 
ma ina "uo 
~ ~ .... 

lmo .,, 

I"'" "'" ' .,.. -;n.: ;""' .... 
... ;;,;c tmec ion .... 
mo ~ liiW ion 1111 

ma ;..,.c ioo ,·w 
ma Iii a ime · ,1.,;"" an.: :.;<i 
ma iiiR,imenlobon . ..,.,..; 
mo :;;.,,_.w.,;., ... 
11111 io•,;...., viol.,;, ·.,.. 
mo ioo1 1me · 
mo , •. ;.,., 
mo ;;;.;c imo · ion ·.,.. 
1112 ina· ftC 

:ma. 
'"'.: m.: 
""' 
'"" Jma 

'""' lml 
lma 
lmo 
rm. 
I"'" ·­r,. l lnl 

IIIII 

I"'' lma 
Jm• 
lmo 
lmo 
lmo 
lmo 
Jmo 
l mo 
l mJ 
lm• 
lm• 
'm• 

lm• 

"'' lmo 

I"'' 
lmo 
I mo 
l mo 
lmo 
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'"""_, recavorv ""'l<NI 
ium> .... r<a>verv ID<> low 
iurTOoale reooverv too low 
iunotB recovcrv too low 

•=-..;v!OOJow 
:;;;m .... ~PaN..,tnnl .... 
:;;;m..,.reawcrviOOI.-

>utioltll< roaN~ ""''"'" 
:uno~ reaJVeri - , .... ...,._..-- .... ..... 
:unoute~toolow 
:um>IWC: rorDVt:fV lao low 
um>IW< ~-low 
~ • ..coVe.v""' 1ow 
iu!T01!21C rec:oVeiViOOiOW 
;unou~t u.mv~ ,.,n ;..a;­
r.;;;;,.,..,.=nvii)OJ,W 
:;;~recw...vtonl""' 

SUiiOnlo recworv""' '""' 
~um>UU te<DYHV lao 1.-
Su...OUU terDYctV 100 low 

)W( 

I WC 
( WC 
I WC 
( WC 

IWI 
w• 

)WI 

:n 
:n 

m 
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M<thod 
8260 
8260 

8260 

bto.,.,form 

cazbon tetrlldlloride 

).004 
_0.00063 
0.0110'8 
0 

0. 
0.· 

Tobie Bl-1 
Dota Qpolif"oecl Duriol& V olid.olion 

Alliocllodustriol Aru 
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Rust Project No.JJ941.000 

"' ..... 
I m& Sunople I'!COVerY tD9 
I mo. Surroi!Oie ...,.,..,_ too low 
I mJ< SurJ"OgJ!e TOCOYe!Jf.~_low 

:: jE:== 
I mit lunoRale nocoverv tOO low 

l.-1 D'-2 I mz um>RIIe rocoverv U>O low 
~-1 D'-2 dllon>C11uone o. 1 m& :unop~e n:coverv tOO low 

SD~ 
W<. 
WGI IS 
WGI 15 
w 

I W 

w 

- 8 D'-2 Iii lm& WlOKII<tU:O,ii:S'/U>OI<>N ~( >325 
~--~~~·D'~-l~-7~~~~---~~~Af ~~--~~~·~~:~:~~~7-+-------------------~~::~::~::::~~~:~,::~:::~--------------------~:~(~13~1155~ 

~·- .. 96 lrAA W10KII< r=verv tOO low 

ISJ..,. .D'-2' 

L-1 
JSJ..,.I 

L-8 
iJ..,.I 9'· 
il-" 9'-

126 

12611 
8260 

" " •• .. 
121 
821 

6010 

naotullaleoe 
o-xylene 

roluene 
ltVIS-1 

onns·: 

vinyl c:hloride 
onlimonv 

leo 

l062 I m& .um>p~e r<Ct>Vf:f'l tDO low 
0 I' I mil •Urrotlale roco¥0TY ""' lOW 

uoo 

·-~ o.oot: 
0.0011 

0.1 "' 
1.00 

0001 

0. 

I mil um>~t~~< I'OtOYe1Y U>O lOW 
I nu. u11'01zate """"""" U>O low 
1 mz um>Dle recoverv U>O low 
: ,.. um>RIIe reooverv too low 
1 m& unoam ru:overv too low 
' m& um>JIIU! reooverv too lOW 

1M -""' I nUl 

'""' lm& 

urrogare ru:ovory 100 I"'" . 
riDOiow. 

urro..,. '"''"'"''" 100 lOW 

IIR'OIIIe rocoverv too low 
r 100 low 
r_too low. 

iurroga10 te<:ovt:ty roo 'ow . 
iurJ"Ople """""'Y 100 low. 

·-· fO<OVerY""' low iUm>ltll< rocoverv IDD low 
>unoDII: recov.,., too low 
lurrollale tetrNCfY too low 

o. m lm& 
Oooo>a 

I IIlli >trix soike~KDYerv ""'hi oil 
I mit iunoaate reoov..... 100 low 
I mg lurroRII< _reawery II!<>. low 
I mg IUrtDIUIC .....,,.,., 100 low 

_0. I m1< lurrogm rec:overy too low 

W( 
I W( 

W( 
, W( 
W( 

W( 

W4iS3: 
\_ L-1 124 WI 

I m& Surrogue r<t:OVOI'f 100 low W 
I mz Surrozue recovery IDD low W 

!I' -I I mg, Sunogau. recovery 100 low wm3: 
r -I 1 l66 I mz ;uno.,... .-verv <co low 

r.J I 1114 lm~ ;..no~~a~erea>YerviDOiow 
'·I I m~ iurrollale rec.overv IDD I<>N 
'-I I m~ iUR'Oltll< recov.,., IDD low 
'-1 I m" unoolle roooverv U>o I""' 

'-·• 
1..& 11"-1 

~· 9'·1• 
L-1 9'·1 

~· 9'·1 
1.-8 9'­
L-1 

UrrogafO teODYdY IOO_IOW 

mil WTOIZOI< recoverv U>o low ' W 
! m~ iUITORIIe -ery U>o low W 
m" .unoam ,......erv <co low W 

76 . mR •UttORIIe ....:overy IDe>_ low W i32S 
bromoform ss m• .urro..,. recoverv roo low W• •25 

UOO>K mg urrogate t<OOVOI'/ U>o low W iSJZS 
<ltbonteoochlonde mo unoolle recoverv U>o low , W: 12S 

rnA urroRile reawerv too low W 12S m• !'JT08ID' ,_,.,ery 100 low. W: 
c:llloroform rna iurTOROJe recoverv 100 low -~' 

1--~~S;t-.---f---;~c--t--~=. . 0.001 lnj! UITOilOit roc:overv too low WI lSI I o ooo rnt1 unoUle recoverv U>o low ~WI 
lSI 00 mg rU>o <>w W< 
ISl-1,9'-1 : lm~t II!><>~ W< 
ISl-1 , 9'·1! I mo lll"tQDte rocoverv too aw W( 

~s' 9'-1 I ma u1"1"0211<;recovery I!><> ow W( 

\ ......... 
I 

L-8 9'·1 ' 
L-1 9'· 1 ,. 
1.-1 
1.-1_ 

ISJ..,.I'I'-1 

!611 
!60 

!611 
8:!60 
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nooluluolene 

"''""'" trw>S-1 
trons·l 

0.4 
0.01 

I m~ lum>J<Rie recoverv 100 ow W ( 
I mg IUITOllale ree.overv tDO ow W( 

I m& ;urro..,., recoverv I!><>.~ _W< Ill 
1m" >urro~~a~< reuwerv""' CJW w' 121 
I m~t. >urro~~a~e ,......erv U>o low W• Ill 

I "'" •UifOIIIe ""'"'"'"' tDO I""' W• 
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Medaod J : Marris AnalYSis Ruocfla~t 

a:roundwatcr 6010 inornnics I Bm 
_J!10Uildwatcr 6010 in"'l!anics Ml 
groundwater n4o sclcniwo Mil 

_l!>"Oundwater 7841 thalli urn Mil 
llJOUOdwater 8080 pcsticidcsiPCBs Sl 
~undwatcr Sl60 volatiles Hta 
I!J'OURdwatcr 8260 volatiles Ml 
groundwater 8260 volatiles MIMr 
groundwater 8260 volatiles Mr 
groundwater 8260 volatiles 51 
groundwater 8260 volatiles SIMIMr 
gro1111dwater 8260 volatiles SIMr 
groundwater : 8260 volatiles Su 
groundwater 8260 volatiles SuS I 
grt>lllldwater 8260 volatiles SuSIMIMr 
groundwater 8260 volatiles SuSJMr 

~dw11er 8270 1 semivolatilcs Bm 
I!I'O<Indwatcr 8270 I semivolatilcs Hte 
groundwater 8270 semivolatiles HteLI 
groundwater 8270 semi volatiles Htelu 

_ JVl)Wldwater 8270 semi volatiles Ll 

I!I'OWidwater 8270 semivolatiles Lu 
groundwater 8270 scrnivolatiles Mu 
I!I'O<Indwater 8270 semi volatiles Sr 
~undwater 8330 explosive residues i L1 
groundwater 8330 explosive ~dues Lu 

sediment I 8260 volatiles Sl 
sediment I 8260 volatiles I SuS I 

soil 6010 inorRanies Bm 
soil 6010 inorganics Mir 
soil 6010 inorunics Ml 

I.. .I soil 6010 in organics Mu .... soil 7421 lead Mil 
soil 7421 lead Miu 
soil 7471 mercury Mir 
soil 7841 thallium Bm 
soil 8260 volatiles BmSu 
soil I 8260 volatiles I Hta 
soil I 8260 volatiles HtaSI 
soil I 8260 volati les Ml 

soil I 8260 volatiles Mr 
soil I 8260 I volatiles Sl 
soil I 8260 I volatiles SIMr 
soil I 8260 I volatiles Su 
soil I 8270 semi volatiles Htc 
soil 8270 scmivolatilcs Ml 
soil 8270 semivolatilcs Mu 
soil 8270 semivolatiles Sr 

! soil 8330 explosive residues Ll 
soil 8330 explosive residues Ml 

II soil 8330 explosive residues MILl 
li surface water 8270 semi volatiles Lu 
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TablcBl-3 
Summary of ubonnory QC Noac-formuus 

Alliall.udllSirial Ar.,. 

Macoe, Gcor-cia 
Rust Projec:t No. 33941.000 

Rustflac 
tJplautioa 

Method blanlc contamination 
Matrix spike ~'Vel)' too low 
Matrix spike recovery too low 
Matrix spike recovery too lo..-

SWTOgate recovery too low 
Holdina tilne violation CIDII~is) 

Matrix ~pike recovery too low 
Matrix SJ!ike recovery too low!RPD too hiah between MS and MSD 

RPD too !tis!! between MS and MSD 
Surrogate recovery too low 

SWTOgate recovery too low/matrix spike recovery too low!RPD too llillh between MS and MSD 
Surrogate recovery too low/RPD too hiRh between MS and MSD 

Swrontc recovery too high _ 
Surrogate recovery too llil!h and too low 

SUTIO!I.att recovery too IUI!h and too low/matrix st>ike recovery too low/RPD too IUI!h between MS and MSD 
Surro~c recovery too high and too low/RPD too bigh between MS and MSD 

Method blanlc contamination 
Holding time violation (cxtnoction) 

LCS recovery too low 
Holding time violation (extractionYL CS recovery too high 

LCS rccovery too low 
LCS rccovery too hiah 

Matrix spike recovery too billh 
SWTOgate recovery below 10 percent 

LCS recoyery too low 
LCS recovery too hiah 

Swrogate reco~_too low 
$111Tt1J!!tC rccov~ too his!! and tOO low 

Method blank contamination 
Matrix_spike recovery below 30~nt 

Malrix Sllike recovery too low 
Matrix mike reccvery too hillh 
Matrix spike recovery too low 
Matrix st1ike recovery too hiRh 

Matrix spike rtcavery below 30 percent 

Method blank contamination 
Mctbod blank conwninalionlsi11Ttlntc recovery too hi!dl 

Holdina time violation (analysis) 
Holding time violation (analvsisVsurroaate recovery too low 

Matrix spike recovery too low 
RPO too hiall between MS and MSD 

SUJTOgate recovery too low 
SUJTOgatc recovery too low/R.PD too hi!dl between MS and MSD 

SWT01l11te recovery too hiah 
Holding time violation (exautiort}_ 

MalriK SPike rCCO"_cty too low 
Matrix spike recovery too hiah 

S111'Tt11!llte recoverv below 10 ocrccnt 
LCS recovery too low 

- Matrix spike recovery too low 
LCS recovery too low 
LCS recoverv too hilth 
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z. c::; o 1~-t- ~11f\ l'iY\ ~ ~ e toe; t- In accU-11d 
M.o\J e' n J\ew (()(' rdl' dYl 

-..; 

SPECIAL NOTES: 

TOMORROW' S EXPECT A 110NS: 

~+- U() tT'A Ae lA; nJ).T CUtd .'-.OP 
c.N V\ a.+ 'f. r ; 01 Ca/1 do 

J 

~ ....... . 
BY (_a_V(_~ 1'TlU ~~-CX¥v;r-t 

SHEET i" Of J 

Re-.. 2.93 
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...... ENVIRONMENT & 
~~~~INFRASTRUCTURE 

t\t0-1\.Sh_c ~ 
--F-1 1 ~ 

CLIENT PROJECT MANAGER ~\(0£ Ul t I (..-If 

PROJECT MN(J(J 
RUSTE&I PROJECT NO. 33Slf/.32Q 
CONTRACTNO. _____________________ __ 

SUBCONTRACTORS ON SITE: 

EQUIPME.IIIT ON SITE: 

WORK PERFORMED (INCLUDING SAMPLING): 

Rev. 2.93 

B68 

A-E Dllily 
Quaiit_v Control Report 

ER 1110-1-263 
1 Oct 92 

Snow 
WEAntER 

~~~~~~~~~~ 
TEMP 8Sup 

~~~--~--~--._~ 
WIND Still Moderaae High Report No. 

HUMIDITY 
Dry Modera Humid 

SHEET __ OF __ _ 

FS08/Eanh.Sci 

file:////JJX


~ 

. 

ER 111(}-1-263 
l Oct 92 

PROJECT M._ N[P z 
REPORT NO.--------• 12/s/t:t<) DATE RUST E&l PROIEcr NO 3 3q lf ( 3 2(} . . 

QUALITY CONlROL AcnVITIES (INCLUDING FIEl...D CALIBRATIONS): 

Nl A-
~ 

HEAL TII AND SAFETY LEVELS AND AcnvrrtES: 

1_eve\ D 

PROBLEMS ENCOt.JNTI:RED..CORRECTIVE ACTlON TAKEN: 

+n k. ~(\. (j -=;e..v~o..J Y\Q~( .s ~ DPT 
CU'\ t\ ...1 LJ_ --r Y\ou...rs -fo Culf.P ci-
v' ~ i'A,l <; o-+- . Ol '( tJu/ld t..UQ kt-

.J 

SPECIAL NOTES: (n1)._ TS~ 

TOMORROW'S EXPECTATIONS: r ?w\. -h' n. LU.. DP \ O'(DCQJ;' 

BY (
7 a an .IV\.'- TITLE. J:~..p AJ# .... rt .... -r 

-u 
SHEET -{) OF I 
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... ~EN~RONMENT& 
1~1 INFRASTRUCTURE 

EQUIPMENT ON SITE: 

WORK PERFORMED (INCLUDING SAMPLING): 

il.ev. 2193 

B70 

A-E Daily 
QUIIiity Control R~port 

DATE Jl-/ (pI q s: 

ER lll~l-263 
l Oct 92 

DAy I s I M 1 T I ~ Ill{ I F I s I 

3 

w 

SHEET __ OF __ _ 



~ 
ER 1110-1-263 
I Oct 92 

PROJECT _...;..Ail_..N~o-fJ..:;__ _______ _ REPORT NO. _.....;3::;..._ ____ _ 

RUST E&l PROJECI"NO 33Cflff 320 . DATE i 2.. { (/, t '1 c;-
QUAUI"Y CONiROL ACflVll1ES (INCLUDING FIELD CALIBRATIONS): 

nv Is: rflJ A·. ~raka VA.J D~ 
I 

HEAL Til AND SAFETY LEVELS AND AcnVlTl'ES: 

I f_v~ \ D 
~_., 

PROBLEMS E."lCOUN"TCRED,CORREcriVE AcriON TAKEN: 

Sh"ll tv..A<.-i n ct ~ da..u --m Lol f e c_f-
<n,·J ~d Ct w._/ <; Lu-Y\ .n ~ s 1 

- D\~ ' Cill " 
V\Ll~ T~~ 

I 

SPECIAL NOlES: 

TOMORROW' S EXPECf A TIONS: DPI 

~ . . 
BY ( 11-~'- TITLE HJ __.rln(/l ~-t - u SHEET ,0 OF I 

> 

Rev . .2,<)3 FSO&aiEarth.Sci 
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..... ENVIRONMENT & 
1~1 INFRASfRUCTIJRE 

SUBCONTRACfORS ON SnE: 

EQUIPMENT oN sm: · V A 

WORK PERFOR(I..1ED (rNCLUDING SAMPLING): 

-

Rev 2.:93 

B72 

.4-£ D.Uy 
QIUllity C onii'Ol R'port 

ER 111G-t-263 
l Oct 92 

OATE.__f~J-_,_1 ~~~~q.....;:;.s-__ _ 
DAy I s I M I T I w I~ I F I s I 

I 

SHEET __ OF---

FS08/Ean.'t. Sci 



ER~O-l-263 
1 Oct92 

~omcr __ ~At~~~._ ____________ __ REPORT NO. _ ___,i _____ _ 

RUST E4l PROJECT NO . . DATE fZ-{-z[qc; 
QVAUTY CONTROL AcnYlTIES (INO.UPING FIELD CAUBRA TIONS): 

All It 

HEAL nl AND SAFETY LEVELS AND AcnvmES: 

Le_ve T {) 

~ -
PROBLEMS ENCOUN"ICR.EDICORREC11VE ACI10N TAKEN: 

DP! V\nt- V€.%L/ ~tJ..( cess .fu. J 
D (+~JL ~ d- T 1 S+mt. o; .SCUJS 
0~ f"l 1 +ern a11· ve S 

SPECfAL NOTCS: 

TOMORRow·s EXPECTATIONS: f'>PT ('( l)f-.f=. s, Ce 

'- J . - BY --ra~ IJ.I: lii-rn , ~ lT11.E 
u 

SHEET U( OF I 

~ev . 2/J3 
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~~~l-263 
1 Oc:l92 

~RTNO. ______________ __ 

DATE l "2 - 8 - <1 5' 

QUA.Lln" CONTROL AcnvrnES <INCLUDr:NO FIELD CAUBRA l10NS): 

HEAL m AND SAFETY l.£VEI.S AND ACTlVTT'!ES: 

PROBLEMS ENCOUNTERED.CORREC11VE AC"nON TAKEN: 

Tt)li-J 'b~~~ ~ ~~~~ \,_ Dtwi~ ~ 4- \...._.. - ~ ..\ 

~ l~ • _h c.c. + ~~ L' ~.J \1, .... \_ - ~ ~ "'· P......_c_ ~ ..... ~ ~ G.::i-(_ .w. ....._ ~ 
~nl-. o,.. ~ e( + .t:i \ \~ e-:t ~ ~..., ~ u....._ 1

11 .... ... / () ,.__ d....c ~ \...-1 - -~ .I 4-.-w~ 
S ... ~ "'>Lb,b '* d..t\\\ r~..4 ... ~ o,__ r.. ~ 1 ~ 2oe.cllnJs ~ ~.j 
v/~. R~..u .L. ~ ~--..:,~~ ~,; \ • filn-J d..<~ i~~-.1 6~· ~A. 
SPECIAL NOleS: N I A- ' -~ 

TOMORROW'S EXPEcr A liONS: 

mu: 5tnlf: ~,1: 
SHEET I OF ---

Rev . ~) 
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·~ 

1111 .... ENVIRONMENT & 
1~1 INFRASTRUCTIJRE 

WEAmER 

ER \ \ tG-\-263 
l Oa92 

CLIENT PROSECT MANAGER ~\feW 5b ·. i"'~ TEMP 1-:-~~~""'!':"-~~~.....f 
PROJEcr lA.S~C.~ (\\~0 r H:\AA =tri\JUJ,~~ WIND ~::Jt~-t-:':~~ ........ ~ 
RUST E.l1 PROlECI' NO. 3 :0 5 '-t \ I 0 0 0 

CONTRAcr NO. AJ 0 ~ ¢:.'± HUMIDrt'Y 
~--~--~--~--~ 

S\JBCON11tACTORS ON SrTE.: _i _a_ _1:::_ \ I~-
--~ 

. .,.__ ..... 

\'SGr - 1) p..,- I :u ("~ \ \~ :5 

-
EQUIPMENT ON Srte; 5~-\S' b·. ~c.c..-~ Q..-..r;, ~ a.\ .:2 

.I 

WORK PERFORMED (INCLUDING SAMPLING): 

:ts L- tot Bfbr,H~ n-:1) ~l~ ~ d...r-~ -.l<: L~.:b- S_~l.c. c--t(,~.LJ 
J:'SL-lt )_)) p,-- ~-cU;\lJ ~(" ::h 

\ 

~~t~ ~ ... k ~ ,..,..+ 
· (O-:L3 · ·n~\ s·~~~ \1c~ . ...;;a).."'-' 4:. · ..... ~ D f'llo.,. .kJ 5A. A.,_ '-d,,j_~ 

]:.'5 L- 3'-t h v. 
~ 

~ ()' } t: ""-J..:::t:l_ <:...D 1.1 ;_ ~ 
r 

n-;;t"f' -

:J:5L- 3;t J b f.,- D-J.5!fb - 5o'.\ ~ '.V~ CcJU 1.-~ 

SHEET I OF 1 

~ev. 2.'9') 
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PAGEl · DQCRNUMBER _.._ __ 

DAILY QUALITY CONTROL REPORT 

~OJEC! NUMBER '3 '3qcl t. 3.?-o OA TE \L:• S" /(j'f. REPORT NUMBER I 
PRO JEer 1'4t~ 0 p Lo .J. .a~ ll AOCNO. 
WEAntER ~\I C...\.~y 'I'EMPERATIJRE RANGE 4f<>•- .;r· WIND 
RUST PERSONNEL ON SITE -:r; l...J . ~ ~o:::s;\. 0 <.oJ ~ . T u c.l.cL.v-

CONTRActORS ON S1'IE Lo.;l'"""~ ~"""""..-a3:::~""~ C)c...""'•ic..e..J 

VISITORS ON S1'IE "-1-
TIME ON SITE 0 :Z:t~ TIME OFF SITE £ ~o,~ 

SUMMARY OF WORK PERFORMED: ~~~,&:st.\ ~~~" p·sl I 0 c"'"' l oo...O.ul..._ <...JC.ol\ c: ')4. 1!: :i: s:s.a ~t:·l ~ 
~-T\,o..l~ 

I -~x::.z~~\~ ~:C'"k ~Q·~~:l::i u~- 3 1 ~-"-' ~ ~~-s. ::!Jf.l.l,~liles" 
0...~ :.~V"d,.. ~::t~ ~ ..; ' ~o\~ . Co!eA~--~ ~a&Art ~\~ ~:c~:;al;; ~ n...:loii!JI ~..-!&. ~~~~· 

LEVEL OF HEAL Til & SAFETY PROTEcnON L a .. :v c..\ "D 

EQUIPMENT USED: ~~ ~~l:;' ~s.a~t!:!..:c:..~~ v'l ~ ~.-k:c:; 

.J ........ . . 
CALIBRATION(S) PERFORMED: l:"",&.\cl. ~~ll.~vc-;S;~~ 

EQUIPMENTPROBLEM(S)IREMEDIES: "'-0~ 

SAMPLES COLLECTED• ~Q c. 2.~~~£:. ~~~ 

SAMPLE COl.I..ECTION MEniOD(S) ~'" 
QUALilY CONTROL N/A 

PROPOSED SCHEDULE FOR TOMORROW ~ ~w--.~~1: 't>.,, .. :~ ve..... \' .. ·,:X::\- ., 
I :is ~ ~ 6.-V"<'l ~ ............ \... ~f-l 

~QV-~ ~ _..__\.<....... C;x:e:w~~~! ...,C.."W-~1: 
0 ~ ~ J.-n ~u""'!.:., . I ....... '"'"'--

ADDmONAL REMARKS .J .j 

SIGNATURE; d-· W-~~ DATE: \f\$/]b 

NDICA TE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOIL OR SEDIMENT; SAMPLE TYPE: 
l- MPOSITE. GRAB. SPLIT, DUPLICATE. RINSA TE: AND SAMPLE J.D. NUMBERS 
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PAGEl DQCR NUMBER _.;...;... __ 

DAILY QUALITY CONTROL REPORT 

~ROJECT NUMBER 1?«J'II. 3;lo DATE \/1-'. /f" REPORT NUMBER._...;..;l...;...._ __________ _ 
PROJECT MNof L~jll AOCNO. 
WEA11JER Y.o\ . ~~ ta w\q,f TEMPERATIJRE RANGE } $" '!.. 6 S" 0 f 
RUSTPSRSONNELONsm :r ~vorhu.~ I <:.... Tuc.ker 

~ -~~'~~~~r _______ _ 

CONTRACTORS ON Sfl'E Lc:..y "* ~ ">>£·· 'CP» 'C"S ry!,o.l '4 rv ; H., 

~ITORSONSfl'E --~~~~-~-~------~--~~~~--------------------------------------
TIME ON SITE o 7~ S TIME OFF SITE .... IJ~"??t..,;Sl--------

SUMMARYOFWORKPERFORMED: :?>o.aoo.~\..:d 'Pr'> v$- ~o\w)::;, "\)f- "'!>, J?S>- ':\. 'D?-S; 
a._...,;c.:s:M 'ao~ .. \»5 end ha'£ 'tt:'f,lxnP-..~% :;e,cf'c 9:;.- ¥:? -\ · Dr''''e. '?ttt!' 

LEVEL OF HEAL1H & SAFETY PROTECTION __ L_G._v.....;c..;;..:\__..)>::..-________________ _ 

l l 

~~~~~~~~~~~~---------------------------------------------------
CALIBRATION(S) PERFORMED: _...:...;N~-'~-----------------------

EQUIPMENTPROBLEM(S}IREMEDIES:_....~.,;NJ:s..::-.~-------------------

SAMPLES COLLECTED• Gn-p ... ,...a. <:-+-...... =,a...-,.,., :nP-) 4 } · 
I J \i-f-\ j 

jC-»>,.o'--,. P,.-p ._,__ L~ Lj, . \ • 

QUAUTYCONTROL ___ ~~~~:~--~-----------------------------------

ADDnnONAL~·-----------------------------------------------------------------

SIGNATURE: d. l:v I ± ~ DA'm: \/ I b /<j ~ (/ -- --~~~----------------------

\__ _jiNDICA TE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER, SOU. OR SEDIMENT; SAMPLE TYPE: 
~MPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE !.D. NUMBERS 
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PAGEl . · DQCR NUMBER 3 .....,;;;;..,_ __ 
DAU..Y QUALITY CONTROL REPORT 

~aOJECT NUMBER '3)5Y 1. "'!> :~.o DATE ~ 'I:ZLc.tc.:a REPORT NUMBER :s 
PROJECT tlt! 0 f L.~~~~ AOCNO. 
WEA1HER ~Sil~ i s:.-.l.lil~4~ TEMPERATIJRE RANGE 4o.,- ~ ~oE WIND Ls1.3::: 
RUST PERSONNEL ON Sri'! ;:I:~, £u~ I C . \vo:..K.~X:: 

CONTRACI'ORS ON srm ~s..~ k:IIS. :Sb~·.x;g""-~-~ 
VISttORS ON SITE N,..__ 

TIME ON SITE Q:Z~Q TIME OFF SITE 1[::!10 

SUMMARY OF WORK PERFORMED: ~12 :s:&:s: := i C.JCh.-...J..·\. tA...I 0 ~311 ::;.~r. *= ~~e-e=- ~~\i"'~ .:t: 
:s~ .• ~ ~R:t;~~ ~ ~c..c;..:::i Sil"'~ L:;.!..,-.:l., ~~ \._- ~ ~ L'SL-'i. :I:Iiilll~ Q !;.. ( - ·& Q Si. 
~r. •ar..,~~ ~ ,.Js;: I Qu~ ~. Q' ~ a. tu::a~' ~ oe...c..~c'"" ~ . ~bi ~.esd. SC'-~fl~' I ~ ~l~ '-'CE 
~~ ~k:asax....kas¥ ~~~~ 14. '' S s:sa ~ Q§ ·ui ~ ... ~,,.~Sil~~, ... 

LEVEL OF HEAL1H & SAFETY PROTEcnON '1) 

EQUIPMENT USED: ?~E 

w 
CALIBRATION(S) PERFORMED: 1\.t ......... 

EQUIPMENT PROBLEM(S)IREMEDIES: N<h 

SAMPLES COLLECTED• ~ • • Ill ~ ~;...~ p ~~:a ~¥ ~lpL .I!;:: ~J!~ ~ ~; Q~. :il o£ IO +c:e.-3; !g~~ 
a.:: \..<; l.. - 2, L.~~- ~ ~ ~::.~... -s:. 9 ~ 2:=~ Q~ ~C"-.~~s;~ ...t; l.,:il l., - .l.. I 

l <, _ ....., = ..1 l.<l _ q 

SAMPLE COLLEcnON ME'IHOO(S) c..e~-.~~ws ~ ~~·d: !i~ll~ 

QUALITY CON'IROL t ..),3 ..... ~.. ,.., !,. ... 

PROPOSED SCHEDULE FOR TOMORROW ~-:s:·~~·' ~o·~~ ~~~~A~~Qi p- _, 

ADDmONAL REMARKS 

SIGNA'I'URE: J..w. ~~ DAT.E: ~I ~'1 / t:t(. 
() 

~ICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. son., OR SEDI1\1ENT; SAMPLE TYPE: 
- MPOSITE. GRAB. SPLIT. DUPLICATE. RlNSA TE; AND SAMPLE 1.0. NUMBERS 
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PAGEl · DQCRNUMBER ---­

DAILY QUALITY CONTROL REPORT 

~ROJECTNUMBER ~}CJ<H.jw DATE 'L•8l26 REPORT NUMBER ~ 

PROJECT ~~Qf 1 e .. 4kCa~ AOCNO. 
WEAnmR ~o~ 1 C.\oucl:s 1EMPER.A111R.E RANGE So 0

- '=>o· WIND \...\~ "'*'" 
RUST PERSONNEL ON SllE . ~ t.~ 1 Eu~~OuJ ~ S: • I~ c.~ 
CONTRACI'ORS ON SITE l...a ¥ ~ S.w.:w"~ -<"C)"'~ 
VISITORS ON SITE (-:Q s.:leioll:lo. ~Iii~ 1"--
TIMEONsrrE o:z~ ~ TIME OFF SITE lZ~ 

SUMMARY OF WORK PERFORMED: ~:h:~~~·.d. o.-L... ~~~~ ~i2~1 {3g..,.·,~~ LS b-~ 
o.-J... L ~L -K,. U.-lo\e. :X:2 ~vc..r- ~..,~c:~s;,;~s.=-l: ~--M!~S. ~szlwd:: ..c~ L~L..-! • 

w i. l ~ :a. ~e-::::::,11: L~L-8 s.wi~ ~ ~~&~:J: • ~~ ·~ ~ .... ~~-1..1, 'h ~ \ ~ .. """'e•c~ 

= ~Qlalii::I:Silll ...... ~ I 

LEVEL OF HEAL Til & SAFETY PROlEcnON \. .~..,.._ \ 'I) 

EQUIPMENT USED: Q~b 

' 
Sf!oli~ :\ fl!60u..... :2:-~h:.:: 

I ,.,. 
CALIBRATION(S) PERFORMED: ""-.\-.. 

EQUIPMENT PROBLEM(S)IREMEDIES: 

SAMPLES COLL£CTED• ~,.,. l < 'l ...... o'-.:l.' ~ .q'-_G._' c.,... L ~/ - <.I 
. . 

SAMPLE COLI..EcriON METIIOD(S) ~~Iii: ~~~ 'S~is;;:c 

QUALITY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW ~~~s.. s..aH::b ~CI·I ~ -c.-pl i ~ 

ADDmONAL REMARKS 

SIGNA1URE: J· U...,, -?r~ DATE: \ ( 18 /9, 

INDICATE SAMPLE MEDIA: GROUNDWATER, SURF ACE WATER. SOU. OR SEDIMENT; SAMPLE TYPE: 
, - MPOSITE, GRAB, SPLIT. DUPLICATE. RINSATE; AND SAMPLE I.D. NUMBERS 
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DAlLY QUALilY CONTROL REPORT 

'-'ROJECT NUMBER "3"?q "'\ . ;,2:1 DATE ' 1\" Itt 1o REPORT NUMBER~-5'=-------------
PROJECT !"\No ? ~t;:\ \\ AOC NO. 
WEA 1'HER C.,loud.y I c:..o\ cl I ~..o.J\. .....O.y 'IEMPER.A TURE RANGE es·- :to• WIND -~.:.-bo~-"'5-------
RUST PERSONNEL ON SITE ;r: c.._,, ~u1""~~~ 1 t.. . \vc.""-

CONTRACTORSQN~---~-----~~~-~~~~---------------------------­
~ITORSONSnE __ ~~~~-~~~---~~-=~------~----------------------------------TIME ON SITE o 7 so TIME OFF SITE ........~.1.-.7.-"!....,o ____ _ 

StJMMARYOFWORKPERFORMED: <Dx•\\\c._d 0 J j>c;loe. ,,s.o., :s•·' f}o,. \ ""'!. t SL-L 
~s3=\l-(..\ 'l>r\'X1< f'o) ... ~~ "D?-\ . \::>~- '2.. 1 yf - L p J! -7. <Qo.:, \wl 

LEVEL OF HEALm &SAFETY PROTECilON _.:;;;~=...;..v~;;.:.'-~~-----------------

EQ~~U~; --~n~v~A~--------------~-----------------------------------
L j 
~ . . 

~RATION(S)PERFOruMEO: ~c~~=~~-~~~~~~o~v~~~---------------------------

EQ~PROB~S~~:--~~--~----------------------------------------

SAMPLE COLLEC'I10N ME1HOD(S)_...;"'S;..;Ep;.a.\'.:.;:~+~~ .... e.-~=-------------------------
QUAUTYCONTROL _________________________________________ _ 

PROPOSED SCHEDULE FOR TOMORROW &&,..-t- t.e'' ~ E us......., .Cc v- ~---. ~~o~o-i t!J""ooo. ~c. 
A.~ ms--t pu s.~ ~!~s 1 

SIGNATURE: -~&~· ...;;~;......;- ·;....=+-.....:.-~;;;.__;;;..;;.;;...,_ ________ DATE: __ \_/_\_5~o.....:../..;.<i_l. ________ _ 

~NDICATE SAMPLE MEDIA: GROUNDWATER., SURF ACE WATER. SOU.. OR SEDIMENT; SAMPLE TYPE: 
~MPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE J.D. NUMBERS 
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PAGEl · DQCR NUMBER ___./:,.....__ 

DAU..Y QUALITY CONTROL REPORT 

'-iPROJECfNUMBER '3~141·3~ DATE ~L;>-~L12 REPORT NUMBER ~ 
PROJECT t\NQ P L-.lCd\ - AOCNO. 
WEATHER Coo\ l ~ e,...,. ~~ TEMPERATIJRE RANGE ~e.- S 5o~ WIND L\# 
RUST PERSONNEL ON S~ • :r: w · !Ftadsu.> 
CONTRACfORS ON SilE \.-a..'::{...- 5::~"·~~g~~-...---~ 
VISttoRS ON SITE t-..~-

TIMEONSITE O'f?c TIME OFF SITE JKIS 

SUMMARY OF WORK PERFORMED: ~~~~~£. :Q:s:\.~ ?e \ "'-~ <UP ~. 9 n .liQ• 

~ e7...'='f'.c.J. "'Uv- ;.~ P~:~~ ~ <of'-' I ~I b I z I [I 2 I J.O . .s"'-·, "PtMA.. ~· -w ~.c.. a 
~ B. ~:~~:I:: ~s c." o..\- ;::+ . w ~l "'- ~I tl::\c.., :3i..,.. ~ , c.. "t'"flUo..\ ~ • 

~QI,l~ !;,;!~ lao..-~ 1.- \..&~ e ~" i a~:a L;;c ~ ~~ &J... J?e or ld2i ~ ::.'&.':1-~ 

LEVEL OF HEALTH & SAFETf PROTECilON 1.-&.~~~ 

EQU1PMENT USED: ~~ L ~~ •-'' *="~ u'='¥ ~'(" 

'-' CAUBRATION(S) PERFORMED: c.....o...4 •!a~ :fl.4- L:u.~lll!"~~ ~i"-~ ~- 1 
' 
"lilsax~ ~~ 

EQUIPMENT PROBLEM(S)IREMEDIES: t\1~ 

SAMPLES COLL.ECT.ED• ~~(UQ.id~ ~01 .~~ ..c~ "0 ..-\ v t... ~\~::. 'DP- I I .a. I 'I 7. (llolQ ... , 

SAMPLE COllEC110N METIIOD(S) ~~~ 

QUAUIY CON'I'ROL 

PROPOSEDSCHEDULEFORTOMORROW ~ .. :at__. ~\ \ ~o. ,,,· ~ 

ADDmONAL REMARKS 

SIGNA lURE: d . "-' ' .:l-""'== DATE: l/~"-/9/, 

~C INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOIL OR SEDIMENT~ SAMPLE n'PE: 
OMPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE I.D. NUMBERS 
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PAGEl -DQCR NUMBER ___.7.___ 

DAILY QUALITY CONTROL REPORT . 

~ ~JRQJECT NUMBER 33q'1!.~'-C OA TE \{. ., ... ~ {..9 b REPORT NUMBER ? 
PROJECT "" H o p L.A..-L£,\,l AOCNO. 
WEAnm:R c__\D,I :'11~ ...... ---¥- 'IEMPERATURE RANGE ~--b)"'~ WIND L.. i.:a\4-
RUST PERSONNEL ON Sim .T. u...,. ~....,~ . c;... ~~c:t-Jc. 
CONI'RACI'ORS ON SITE ~'"- S~wr:s::R~~ 
VISITORS ON SITE "-1--
TIMEONSim 014S TIME OFF SITE 17!:J:.S. 

SUMMARY OF WORK PERFORMED: !:2:::t:S:ilw~ w ~ ~"C"c.V\Qu§~~ -~xjHS:d, !cCI:s: .. ~U ~ 

r~~t~~~~= :~ ~fl-~t~l ~~~!;!=:::~~~ 

LEVEL OF HEAL1H & SAFETY PROTEcriON l.._e. VL ~ :::D 

EQUIPMENT USED: Ov" 

""-'' 
CALIBRATION(S) PERFORMED: "-~~~"CC...~ ov ..... 

EQUIPMENT PROBLEM(S)IREMEDIES: N~ 

SAMPLES COLLECTED• ~~ ~ ~ ~'-:Df ~ e. ~~i~ L~L..- Z 1 +I~ ~e~~~ ..:s ' o 42 o- a :::&s::d: co-.J..... (~- - ~ • 

SAMPLE COLLECl10N ME1HOD(S) s. p1'd: ~-~o.-

QUAIJTY CONTROL 

PROPOSED SOIEDUI..E FOR TOMORROW ~~. ~~ ~~"-= - d.x;~~ ·~~ ~~\ !t:l~~ Woj~ ~ ~cve=t~··~ 

ADDmONAL REMARKS 

SIGNA1URE: Ja-& u._.,,-5~ DATE: \/;;2 A (qt, 

'.,.sjDICATE SAMPLE MEDIA: GROUNDWATER. SURFACE WATER, SOU. OR SEDIMENT; SAMPLE TYPE: 
MPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE; AND SAMPLE I.D. NUMBERS 
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DA.n.,Y QUALITY CONTROL REPORT 

~RTNUMBER. __ ~X~------------------
PROJECT ~~o? ~...,J...~.\l AOCNO. 
WEAmER ~&...\."'-~ I CAd~ ~ ~U\A"'T 'IEMPERATIJRE RANGE =to• -'=-o·~ WIND ~h, 
RUST PERSONNEL ON SITE ;;IJ;~'f"~~ I (,;;. ~«.:il ~\.' 
CONTRACI'ORS ON srr.E _L -"-"" ....... .f::._"'.V• 

VISITORS ON SITE _hl_cr--. 

TIME ON SITE QZ!tS TIME OFF SITE ll'~S 

SUMMARY OF WORK PERFORMED: :il c.-.. 41' ~'IIi ::a~··~ ~~~~\-~:. L~\.. -10 ~ ~.-~~.-- 'I· 
::ll "'-.i. I~~ l.c> \. ~ ~~~~s.a .l.- ~g..~ ax=~'('~ . 

LEVEL OF HEALTii & SAFETY PROTECTION '-.vc...\ ~ 

EQUIPMENT USED: OvA 

.. 

CALIBRATION(S) PERFORMED: idi ~ \ !:i:z:r.~ ov A 

EQUIPMENT PROBLEM(S)IREMEDIES: -+.CA.c.::t: l~ ....... u..... 0~ b s...i2""~~ ~ ~';~k4- ~~. I z ..... I. ~s. 
:b cl.l.~ •• t; s~ ==v-c..J.....;.vc- .c,.,. X!; ~a.·~ ~s:; :1 ~ c:9.c. ~ . 

5 

SAMPLES COLLECIED• ~o -,\ ~G-- tJW.'I. ~-- 1 _c., L - \0 c........d. L..s t... -\l 

SAMPLE COLLECI10N METIIOD(S) $ ,~ ~1: ~e~ 

QUAUIY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW ~X ·In c .I ~c..~t~ L'E:. L. - S' ~ L5L.-~ 

ADDrnONAL REMARKS 

SIGNATURE: I~ t....... ' 

0 
~~ DATE: \ ( J.A I q6 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOn. OR SEDIMENT; SAMPLE TYPE: 
. _QNfPOSrrE. GRAB. SPLIT. DUPLICATE. RINSATE; AND SAMPLE J.D. NUMBERS 
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PAGEl DQCRNUMBER _'1-.__ 

DAILY QUALilY CONTROL REPORT 

'-'PROJECT NUMBER -:) "J, (4t . ~~oDATE ~La.~ ~:t~ REPORT NUMBER Cf 
PROJECT ~~OJ? !.-...lfi'l AOCNO. 
WEAlliER S:.:l4lA.Jt"" I C - l 'I'EMPERA TIJRE RANGE 3S •- $a-,: WIND t...~s"-..._ 

RUST PERSONNEL ON SITE J:::: E!,r-~ • G-. ~"!!k.ls: 
CONTRACTORS ON SlTE l__g._~~ E: """ j c:l""--. ....k. ' 
VISITORS ON SITE ~o--.. 

TlMEONSITE 07S'o TIME OFF SllE ~~~ 

SUMMARY OF WORK PERFORMED: ~~!o...l~~ ~ ..... ;. 4-o "(' tJ.J'C... \l 1'\w-~ '\ -l'WF" 
V-aVFO' 

LEVEL OF HEAL Til ct SAFETY PROTECI10N \....&.'II<.~~ 

EQUIPMENT USED: N~ 

..l ... 
CAUBRATION(S) PERFORMED: N~ 

EQUIPMENT PROBLEM(S)IREMEDIES: B.~~~c..c.a.-~ ovA. -'='-("'- G-t- &c.. ~v'•\k. J.. ~ol V'oe>+ G..I:!:;.1 ~ • 

SAMPLES COIJ..ECTED• N~ 

SAMPLE COLLECI10N METHOD(S) 

QUALITY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW :Dx:~ ~~ <: ~ ~o.-..(IL'--. ~·~~ ~ ll:l.C·~~ ~ L~ L- ~Q ..J. L..'S r..-J:S:: 

ADDmONAL REMARKS 

SIGNAnJRE: k-lv·.~ DATE: 'L~s L,'i r.:. 
(j 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURFACE WATER. SOIL OR SEDIMENT; SAMPLE 1i'PE: 
OMPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE J.D. NUMBERS 
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PAGEl DQCR NUMBER l o _.....;.,.. __ 
DAILY QUAL11Y CONTROL REPORT 

~ ~ROJECT NUMBER 3 tl1<4t. t,~ DATE l.f;.b /9 & REPORT NUMBER 10 

PROJECT M. No P W:L~~~ l\ . AOCNO. 
WEA 11IER. C...o l I c...\. 0 .... ay TEMPERATURE RANGE 40°- (, 0°FWIN0 I-f od.&. v-a..k. 

RUST PERSONNEL ON SITE ;r. ~ ......... \.a~ , G. · R:!S: ~ ck...Le. 
CONI'RAcroRS ON SITE ~.,.-.... E"'-V· 
VISITORS ON SITE N~ 
TIME ON SITE ~'74S: TIME OFF SITE 1 ~ ~s 

SUMMARY OF WORK PERFORMED: G.o~~ lo.l ~ ~o-.~ ~-r ~\~ M W- lj; C:O:t'l~\ ~ 

~urA ~a ~luJ... ~·~ ~ ~:zi ·~~=- L'S L- S a.....J 1.-:..~L-!; ::;.\..:~~~S~ :a~~~~. 

; 

LEVEL OF HEALTii & SAFETY PROTECTION C::v~\ l2 

EQUIPMENT USED: ov~ 

I.. ) 

~ 
CALIBRATION(S) PERFORMED: csl·~~"r~. Q:::S: 

' 
c.... ·U t..~ "-" ~ C ... cd ~ b 'tcc-k.. 1 <!1:1, z A, 

EQUIPMENT PROBLEM(S)IR.EMEDIES: Q~~ t.....J"1'\:..1l .a. ~:S: . Ov .... c..3::j~ 

SAMPLES COu.ECT.ED• s.o·~ \ ~c...-." l e.< ..c'("~ Cc;L- ~ ( 0-2. c-......J. .P-10) 
~ L~ L.- g ( 0 - J.:. a.:..A 4- c;\ 

SAMPLE COLLECTION ·MEnlOD(S) ~e\·~~ sev-o--

QUALITY CONTROL 
1 

PROPOSED SCHEDULE FOR TOMORROW :;,lit;:,~~ ~1 n..r,"e... ~Q-... "'"~s ~ \ c. • ...t. \ "'l... 

ADDITIONAL REMARKS 

(.to . -<~ 
\ 

SIGNATURE: DATE: \f-:;l...£ /9~ 
0 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER, son.. OR SEDIMENT; SAMPLE TYPE: l 

- MPOSITE. GRAB. SPLIT, DUPLICATE. RINSATE; AND SAMPLE J.D. NUMBERS : 
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PAGEl DQCRNUMBER _\.;...l __ 

DAILY QUALI'IY CONTROL REPORT 

~ROJECTNUMBER ~Z,'ij/.:s:a.o DATE \ /,..7 t!2 REPORT NUMBER u 
PROJECT l:1~Q p I o••:!! .C~ ~~ AOCNO. 
WEAm:ER ~"""' =be C..'--"" I c.-\ TEMP.ERATIJRE RANGE HcfE-SS"'E WIND M~~ 
RUST PERSONNEL ON S1TE ~ <..u. ft., s:;:(~ 
CONTRAcroRS ON SITE ~~ E.>A.v I 

VISITORS ON SITE ~0:-4 
TIME ON SITE 07!t~ TIME OFF sm:: l i: LQ 

SUMMARY OF WORK PERFORMED: I:v...s-l-a~l.c...J... a • ..1.. A-1 ~ :l.l:s:i.w'- ~Q·,~;::. ~f-U 
o- .oL ~ f:- ( ~• ~ :s:i ~~ ti;0-~~"C"" U...:...\.~ ~ w f;i 1 

LEVEL OF HEAL'IH & SAFETY PROTECilON \....-IW e.l 't) 

EQUIPMENT USED; ovM 

' .. 

CALIBRATION(S) PERFORMED: 

EQUIPMENT PROBLEM{S)IREMEDIES: 

SAMPLES COu.ECTED• )::.....\ !rvoc.-
. . 

SAMPLE COLLECTION MElHOD(S) 

QUAUTY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW t=\V\\ i \..:.,. f'\l.J-b 

ADDffiONAL REMARKS 

SIGNAnJRE: J.u..t·;~ 
0 

DATE: V1-ztr6 

INDICATE SAMPLE MEDIA: GROUNDWA lER. SURF ACE WATER, SOU. OR SEDIMENT; SAMPLE TYPE: 
MPOSITE, GRAB. SPLIT. DUPLICATE. RlNSA TE; AND SA?viPLE I. D. NUMBERS 
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PAGEl · DQCR NUMBER _[_';2..... __ 

DAILY QUALITY CONTROL REPORT 

~ROJECf NUMBER "3 !.'i'fl. ;.te DATE ~~L~" REPORT NUMBER ll..... 
PRO JEer 1"\ ~ 0 f' l-G..~Ct U AOCNO. 
WEAnmR Q.l.c.a...~ I <:..a o l lEMPERATIJRE RANGE ;t s-o -srWIND L~~~ 
RUST PERSONNEL ON SITE ~ Fv..-l~w 
CON'IRAcroRS ON SITE L.o.."X-... e-.... 
VISITORS ON SI'IE _N-. 

TIMEONSilE 0 7'-1 s: TIME OFF SITE 17~ S" 

SUMMARY OF WORK PERFORMED: ( -:z:~ u +-c..d.. ue ~··1 iis:t::C ~:i • s.~~ ~o.-3;:1....:. 
..lro M2v...~:kg-.r ~s.ll:a M1..41 -Cf ~ Mt..u- IO ' 

LEVEL OF HEAL Til cl SAFETY PROTEcnON Lctvc..l "'D 

EQUIPMENT USED; ~- ...... ~~ 

)_ ...._... . . 
CAUBRATION(S) PERFORMED: """""t"",s,.\....~<.-A.. '-"~~'""'" 

EQUIPMENT PROBLEM(S)IREMEOIES: -~ 

SAMPI..ES·co~emo·-· k.l·~ 

SAMPLE COllECI10N ME'mOD(S) 

QUALITY CONI'ROL 

PROPOSED SCHEDULE FOR TOMORROW '--r.~ll f\W-b 

ADDmONAL REMARKS We.,.~..- ' """- ::;......., .... 1 V1'~ ePVQ.y-.,.._,~ ~, £1o~da..ll., ~W- c, 
Lo c...c..A-~-.. . 

SIGNA'I'URE: J· ~ . .::lr-~ DATE: \f ')_.(( jr; ~ 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOIL OR SEDIMENT; SAMPLE TYPE: 
1 .... 0MPOSITE. GRAB. SPLIT. DUPLICATE. RINSATE; AND SAMPLE J.D. NUMBERS 
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PAGEl DQCR NUMBER 1 ~ ----
DAlLY QUALin CONTROL REPORT 

~JROJECT NUMBER "3 "51lJI. ~~ DATE 'L~ L:i.G REPORT NUMBER /3 
PROJECT ~\JOf L-o r£ .c.~\\ AOCNO. 
WEAlHER C\t>viil, ~ \ 'IEMPERATURE RANGE L..Ja·- bo·~ WIND \...~~~ 
RUST PERSONNEL 0 SITE .r: ~ . FLI'r"'i.o..._, 

•' CON'l'RACTORS ON SJTE L""'~-- e-,...,..,. 
VISITORS ON SITE "-j-._ 

TIME ON SITE c') 7..4-D TIME OFF srrn £ZS2.. 

SUMMARY OF WORK PERFORMED: ~ l.:::i :bi. u t..s!:, ~ ~~~'('"' l.J.J~l~ M\..U- ~; ~~ J...v-~~~ 
:!:~~ l.! v.. ~ l:~o~ s.:~ C.ra--- ~w~. 

LEVEL OF HEALni &. SAFETY PROTEcnON kvc..L ~ 

EQUIPMENT USED: _N--. 

L I 

~- ' . 

CALIBRATION(S) PERFORMED: N ....... 

EQUIPMENT PROBLEM(S)IREMEDIES: ,..__ .. 

SAMPLES COLLECTED• ~ 

SAMPLE COWCTION MElHOD(S) 

QUAUTY CON'I'ROL 

' ' 

PROPOSED SCHEDULE FOR TOMORROW ~-r~ \\ c .l-.. 11\..:a ~ n ~·,~ ~~\:!. . 

ADDmONAL REMARKS 

SIGNA 'JURE: J.w~~ DATE: \/.:t; /'i'£ 

INDICATE SAMPLE MEDIA: GROUNDWATER., SURF ACE WATER., SOIL OR SEDIMENT; SAMPLE TYPE: 
_QMPOSITE. GRAB. SPLIT, DUPLICATE. RINSA TE; AND SAMPLE I. D. NUMBERS 
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PAGEl DQCRNUMBER __ L_4...._ 

DAILY QUALITY CONTROL REPORT 

~o.mcr NUMBER 3}9'tl-~:1<> DATE \ 1'11-c /Qb REPORT NUMBER 1'\-
PROJECI' ~~!:2~ ~2";.\l AOCNO. 
WEATHER !::QSll ~ ~\..ou~~ TEMPERATURE RANGE S:o o- 7C• F WIND L·,s~~ 

RUST PERSONNEL ON SITE ;r. YJ. F U'( \g..J 
CONTRAcroRS ON Sri'E La."......_ t:..;,.. • 

VISITORS ON SITE ~~H ::.~~~c.~ ~ !.::o.:.:-- '"'""""~ 
TIME ON SITE ~.,~~ TIME OFF SI'IE 1'1 so 

SUMMARY OF WORK PERFORMED: b\+-4!.-.QW " 'f::"Ay>;; $~o..a........Q ¥:.r.t~~"t Axi J I Y'fi Ptt:b 
' J • ~~··k:sa::s; ( .u r..:\~ ,...\J - s: ~ D'.X~a:t::: I ~:1:·~ ~l xi~ ~5::~~ ~~-~~~ s !t w 51ii'=&. •• w:: u~:: 

'"Wb I wi\\ MT ·ccm\'k \"""- - ).:, "fS<Sdt' to • ~::lte<~ Lela' w-::.:t ~ ~\ SQt! =\ ..s 
~ltv-..~Sz.:s: \.U"t.~~ O~llt -~~I 

LEVEL OF HEAL Til & SAFETY PROTECI10N Lo.v~\ ~ 

EQUIPMENT USED: ~ t> E 

....,~ 

. 
CAL!BRATION(S) PERFORMED: N~ 

EQUIPMENT PROBLEM(S)IREMEDIES: ::u :a:·~ ~~ :t~ ~ ~..,_v c......_ .l- ~d..· !:::}b :x;;~ -..J. :X ~ "i; I 

SAMPLES CO~CTED· '1-Jo-.. 

SAMPLE COLLECI'ION METHOD(S) 

QUALin" CONTROL 

PROPOSED SCHEDULE FOR TOMORROW ~ J.."t"·, ~ \ :x:i5 oi.Z i-' kuc.lo f2 ~··ax I 151:11 ~ o 

·,~~~\\ ...., ... !..~ 
ADDmONAL REMARKS 

SIGNATURE: d=· Lu. .:+-~ DATE: '/)~ /76 

NDICATE SAMPLE MEDIA: GROUNDWA ~ SURF ACE WATER. son.. OR SEDIMENT; SAMPLE TYPE: 

- 1v1POSITE. GRAB. SPLIT. DUPLICATE. RINSA 11::: AND SAMPLE I.D. NUMBERS 
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PAGEl · DQCR NtlMBER ........;.1;;...5 __ 

DAILY QUALin' CONTROL REPORT 

~ ~:ROJECT NUMBER 3 '3~~ I. 'l.lo DATE \/~l /<if. REPORT NUMBER 14 
PROJECT t\ N o f LA...J..+\ ll AOCNO. 
WEATHER C:...o\ I e-\oub I ......_\...._ rnMP.ERAllJRE RANGE SO 0

- "3t"J:: WIND ~ ~!Y'zs 
RUST PERSONNEL ON SITE T · <.u. r- u ...to c..~ 
CONTRACI'ORS ON SlTE \. ........ ~ ~ 1;; .... 

VISITORS ON S11E N.-.. 
TIME ON Sl1'E 0 zs. () TIME OFF SITE c 7/ S' 

SUMMARY OF WORK PERFORMED: t3 skr ·• r ys;cl, 1i=w&k \o-.. t \tr £y err"' t3t..u-JI. 
I 

;..,.sb ,,., 
~~ 9 e pm,l,s l:\ "'s la•teti '0$ s S)o f'\4<- (( "="- .t3w- ~· anY-s ae:,. kl fg bn4 

' '*""-:C: = .b:' :i:: lA 11 f £S.: ~ a.+- .Mw- :! ki C.alk A::: I 

LEVEL OF HEALTii & SAFETY PROTECTION La..,..._l ~ 

EQUIPMENT USED; lto. ,..,6. Q;;~t;; 

I 

. . 

CALIBRATION(S) PERFORMED: 

EQUIPMENT PROBLEM(S)IREMEDIES: ~!l·:a.\~x: ~~ ~S:::s. ~ l~ ~W-11 j 2o ~o..:x·l '-~¥ Q~ ~~!:::sasl:a ~st..-

0at b-ryW £s :r; :CL-)X=f va..\ , C.\\ p r==tuc..s e..=;c..£., I~ fuo.:. l Lr V'l:, £, ~~~ ~· ,.c. ...., XCt( lq.,. p w tl;, ..,5 j 

vc.v ... , ~ ... A.. - ...... .., (.,...._ ...-a pe • 

SAMPLES CO~CTED• 1..1 ,....__ 
. . 

SAMPLE COI..l..ECTION ME11i00(S) ~ 

QUALITY CONI'R.OL 

PROPOSED SCHEDULE FOR TOMORROW ~f...r:. ~"'"-::t:ll fsdl!!'-' ·1~ ~ \TO' J. .... 'T 

ADDmONAL REMARKS 

SIGNATIJRE: d· U.,~ · ·-=\-~ DATE: v~, /fb 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURFACE WA'ICR, SOIL OR SEDIMENT; SAMPLE TIPE: 
MPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE; AND SAMPLE I. D. NUMBERS 
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PAGEl DQCRNUMBER __._1-...5 __ 

DAILY QUALilY CONTRqL REPORT 

~ROJECfNUMBER 'S'f>1ctf. '5~ DATE .;;l../ ~ /9' REPORT NUMBER /5 
PROJECT M N o P b.a.-L:£i }I AOCNO. 
WEAlHER c...~~ . ~~ Co\~ TEMPERATURE RANGE I ro_"3!;or:= WIND \._\~ l......"t-
RUST PERSONNEL ON SITE. :;r:::c...... ~...-ler....J 

CONTRACI'ORS ON SITE ~~ ........... ~ .... _,. 
VISITORS ON SITE N~ 

TIME ON SITE Q ~ ;:).0 TIME OFF SITE l7 3o 

SUMMARY OF WORK PERFORMED: ~Lvc .. Jo~ M~;~'i" u..rc..U ~ w-n 1 ~--21~1k~ 
ya:s:c ~-~~ ~~~'~ g::r.g ~ Mw-11. ~ ...... ll ~(~ +-............ e-ra~~ eos~~ o...t-
Ml.U-_b_ 

LEVEL OF HEALTii & SAFETY PROTEctiON l- ~-- e.\ '1:> 

EQUIPMENT USED: . OVI"\ 

J .,.... .. 

CALIBRATION(S) PERFORMED: c......\ i !o 'rt.. 4c.A. OVIV\ 

EQUIPMENT PROBLEM(S)IR.EMEOIES: "'-\~ 

SAMPLES COu.ECTED• N-.. 
.. 

SAMPLE COLLECTION MEniOD(S) 

QUALITY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW ::t:.-..~ ~c::. L l 1-\w -Lc u...i~t..__ t...a.-.,{ "'"~""· 

ADDmONAL REMARKS 

SIGNATURE: d· Cu ... ..Q-~ DATE: :;>.... / r; /96 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOn. OR SEDIMENT; SAMPLE TYPE: 
-OMPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE I. D. NID.-iBERS 
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PAGEl DQCR NUMBER -'-"--

DAILY QUALilY CONTROL REPORT 

I REPORT NUMBER lb 
PRO JEer ~ l-JOf' t..D-d.C(t\ AOCNO. 
WEATIIER C.\a..,....-l ~~aJ..... TEMPERATURE RANGE ~·- 4./-o ·~ WIND L \~I--t-
RUST PERSONNEL ON SITE :r. w . 5=..,...... (l:k..,J 

CONTRACfORS ON SITE ~"' . f; ... ..,.. I 

' VISITORS ON SITE ~--
TIME ON SITE ¢ 2.1-/0 TIME OFF SITE lf."-10 

' ! 

SUMMARY OF WORK PERFORMED: 14-. ...1 a...v~t1 - .J. en. r ..... d.. o...-cJ1 • "'"~~l\4 ""-:,~ t.uc:.ll3 I 
I 

1-\W -1 o a.......l )..(W-7 ( 0 -~I ; ,..,-4-t-..,...V"G..I ~ ....... \o)o~ ~\\<; , "5 "'-~ "'~ ~ __. I -&At l 
.J- \ c._(......_,__~ ..... ~ • J 

LEVEL OF HEAL Til & SAFETY PROTEC110N c::" ... \ '!:> 

.EQU:n>MENT USED: Ov t"\ 

...,.,. 
CALIBRATION(S) PERFORMED: C....\ .. \o :lJj, ~ OVM 

EQUIPMENT PROBLEM(S)IREMEDIES: ::fl ~ ~ .r :XIie:;;;.lr -..l ~~ .... ~kvs.~ •1"'- ..,..,..~cl. • 

SA.l\ofPI.J;S COI.J..EC'IE>• So\\ .. a-,\ ..... _c:'~ /"\t.J- {0 ( 0 -:l. ' \ a...J. rlw-~_f_o-::~.' I 

SAMPLE COLLECTION ME"rnOD(S) ~a.-&._ ~u;t"< 

QUALITY CONI'ROL 

PROPOSED SCHEDULE FOR TOMORROW ja. f (Lo ~ ·. - ~ Y-e,~~ ~; ~ ............ l f~ M~..u _ :z -.J. It w- R 

ADDmONAL R.EMARKS 

SIGNA111RE: ~ w . 4--~ . DATE: ,P../~ /<f( 
u 

NDICATE SAMPLE MEDIA: GROUNDWATER. SURFACE WATER. son. OR SEDIMENT~ SAMPLE TYPE: 
1 ~O!v!POSITE. GRAB. SPLIT. DUPLICATE. RINSATE: AND SAMPLE I.D. NUMBERS 

B92 



PAGEl DQCR NtJMBER ---~..../7..;....__ 

DAILY QUALITY CONTROL REPORT 

L I 

liz14ROJECTNUMBER -2,:,<J41.~l£> DATE l../7/CfC. ~RTNUMBER.I.~. 
PROJECT I"'\ l-1 o P L...a....d..CI ll \ AOCNO. 
WEA1HER C..\c:..c..v 1 C...ld..., TEMPERATURE RANGE ,';)..o"- 5o 0~ WIND L~ '}"'-'\-

RUST PERSONNEL ON SITE T. u.... . ~...., r\ oo-) 

CONTRACTORS ON SrrE La..~~ t::\loo.v\vo""""'~~ 

VISITORS ON SITE ~--
TIME ON SITE ~?'fO TIMEOFFSI'IE I:Z~2 

SUMMARY OF WORK PERFORMED: ~a.-.! o... ... ~,~, 'c..--e~ ~ ·~ ..... l~ .... \~~ 1'\W- 2· ~o...==l~ G.:.. 8. \v...I..Y vc..\ ~ .... \o.l. ~a.l~ 5\ ~, 6u~-..l... o-.J... "3 ...._f:) ~:;::!:. Hw-~ ~ ;t'- ~ 1 i14-~~l I 

....lao "ol\ ... c.~ 9"'- <>-.-!.. ~s. ~a.===e L~l ..P...-~ -i..-4' c...t- ffW -6. \) ~'-<......!. 0 ...._ 

~~"!2s41 o..j ~ ~e..~~--~ ~ ~~!v..~~·· ._ La..l..:fl ............. 'S. ,.,.~ \-o..los. L~ ...... c.~ ~ o:f;; 

~:n1 J.~·~u :s:·~; ....... J.... ~u\.c.o..~ g~t g.t: ~~~--~ -

LEVEL OF HEALni & SAFETY PROTECTION c ... ".,.\ \) 

EQUIPMENT US£0: DVf'J\ 

...... ~ . 
......... 

CALIBRA110N(S) PERFORMED: Co..\\ 'o V"Q..~ 0\1""' 

EQUIPMENT PROBLEM(S)IREMEDIES: E~ .... ~·,~~.....:.t-o ,jt- 0~ """' .... ~ 

SAMP1..6 COI...L.ECTED• 1'\t - q (<,~ ~, \ t\l,U- b J ~·-~·) · HW - '=> ( :-t ~ '"~'\ Q l<.oc- O.A.· 
""' u.J - b ( :l. ·- !:f· \!:I .ce"y" a.c:. ' 

SAMPLE COllECI10N ME1li0D(S) ~~ c.........,l.., 6,u~v-

QUALllY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW />...\J~y I ~"=i' lc.. e-J.. ; :..o..<; {.cd l ;'1 w- 9 

ADDmONAL REMARKS 

SIGNA lURE: j-~· ~~ DATE: t9. /7/96 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOn.. OR SEDIMENT; SAMPLE TYPE: 
I ~OMPOSJTE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE I. D. NUMEERS 
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PAG^l DQCRNUMBER ^ ^ 

DAILY QUAUTY CONTROL REPORT 

'^^ROJECTNUMBER l> '̂=f l̂.1,x^ DATE ^^g/^A REPORTNUMBER / ? 
PROJECT ^>iQP u^^ClW AOC NO. ^ 
WEATHER C\tt^T-> Coo\ TEMPERATURE RANGE ^Q - t.r'* WIND U'>^u.v 
RUST PERSONNEL ON STIE J LO r̂ . yCs^ ^ _ ^ ^ _ _ _ 
CONTRACTORS ON STIE Lc^^-^ fe.>^v, i..m i.̂ -
VISTTORS ON STTE M , ^ 
TTME ON SHE o 7V o TIME OFF SFTE / Poa 

SUMMARY OF WORK PERFORMED: /4cLwJt o.oy«.^*^ , • ^ ^ ^ ^ L ^ g..^ ;>vi4o.lc^ /^o^.^c^Utod 

^o^t. T^vw^vt^v; 

LEVEL OF HEALTH & SAFETY PROTECTION '-^^^l T> 

EQUIPMENT USED; O^/ n 

CAUBRATION(S) PERFORMED: CJ>^K.'^^^S^^ O u n 

EQUIPMENT PR0BLEM(S);REMEDIES; M Z:s-

SAMPLES COLLECTED* So'^^ -^cj^^i.e.^ ^^q-v^ At u> - ? ro-:i'\ 

SAMPLE COLLECnON METHQDfS> H ° ^ ^ o-w^ 

QUALITY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW X>-̂-& W-V( o^^^ C.--X. pt»5̂ -& o ^ v^>^:va^ c^Ua 

ADDmONAL REMARKS 

SIC2MATURE: j . U ^ . ^ ^ ĉ -̂̂ ^̂ .̂̂  DATE: ^ Z ' ^ / ? ^ 

L^INDICATE SAMPLE MEDL\: GROUNDWATER, SURFACE WATER, SOIL OR SEDIMEhTF; SAMPLE TYPE; 
TSOMPOSFrE. GRAB. SPLFF. DUPLICATE. RINSATE; AND SAMPLE I.D. NUMBERS 
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DAILY QUALI1Y CONTROL REPORT 

~ROJECT NUMBER '13 q~ l ~.:;l..o DATE :;L /~ I q r:. REPORT NUMBER 
PROJECT 1"\.~o£ ~C':.\~ AOCNO. 
WEATiiER <:..~~.,~~I c.-\ TEMPERA 11JRE RANGE '40" -7.;; • F WIND ~.,.~ 

RUST PERSONNEL ON SITE r.~. ~ .... ...-w ....... 
CONTRACTORS ON SrrE ( ~ .,__ E. ....... ·.~ .. ~~a..~ 
VISITORS ON SITE ~-
TIME ON SITE O?~S TIME OFF SITE r7o<; 

SUMMARY OF WORK PERFORMED; 'I-...... " ~Cl.. \ \.-'> ~ ........... ~ c..-:!, ~~llh ~ /'\ o....:. ~ ..... L..J c..\\:. ,...""-Z• - ~ 1_, _....;- (0• "\.....e.-.~ e;o..........,Q_ "L '\::)~.....) ~"<'u.-~ b J...--..t., s :a..:.\::::;; c...._,_ . 

LEVEL OF HEAL Til & SAFETY PROTECTION k~\ <t> 

EQUIPMENt' USED: ~--
-._...,; -

CALIBRATION(S) PERFORMED: l-...1"""'"'-

EQUIPMENT PROBI..EM:(S)IREMEDIES: }.J ,.._,.._ 

SAMP~ COI..I..ECTED• '-l_a--

SAMPLE COLLECI'ION MEniOD(S) 

QUAUIY CON'I:ROL 

PROPOSED SCHEDULE FOR TOMORROW o .q : ~~~ 

ADDmONAL REMARKS 

SIGNA'l1JRE: J . w . _::::J-~- DAT.E: ~/'119f:. 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOU.. OR SEDIMEm: SAMPLE TYPE: 
1 .... OMPOSITE. GRAB. SPLIT, DUPLICATE. RINSA TE: AND SAMPLE I .D. NUMBERS 
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DAILY QUALITY CONTROL REPORT 

~~OJECT NUMBER --:3 ~ ,,_,,_ 3~ DATE ~ I• ~ 1 <t r; ~ORTNUMEER. ~o 

PROJECT ~"-!o.£_ w.........LC1l\ AOCNO. 
WEAnmR c..~~:r;;l c..el~ TEMPERA 11JRE RANGE ""3s·- <fS°F WIND .Si Te~ 
RUST PERSONNEL ON SI'IE J-: "" . f:'"'"" ...-l () ..... 
CONI'RACI'ORS ON Sri'E bs.:,.:...__ t:. "'"" ~ ..... o "'-."'--4 ~~ 
VISITORS ON SITE "-.l&vc 

TIME ON SITE or so TIME OFF SITE 1 f_oS" 

SUMMARY OF WORK PERFORMED: <'..::.-....)j2~4- .J. 1~::.~~1~'~ ~s ~~~~"'It- ~os:t;~; o ....... 
'¢':0 .,.: I W 'r'-ezl\ $ J J....IJ.,_I o :,e ~._ gf ~-, .......,.,.. ........,_,,~ M ""- q o-.1. /"'\ W-I 0 • 

I 

""'LD....s u""'--.-*'" lliil£; ~ ~'a '- ~~w- i.:!::.:sJ I -~~ o..U --~~ ........ ~·~~ --1£ af...,.l'""'._ p a'~e~i:~ - "!."k. 

LEVEL OF HEAL Til & SAFETY PROTECTION ~..,...., 'D 

EQUlPMENT USED: b-:d = I 5:. ~ ~ .:::::~ .... !!a,..u;.~ · ....... -=s~ -..doc.:li:: 

._....; -
CAUBRATION(S) PERFORMED: == ., Coj "1 1o .... ~ ~~ zeo-.6. ~..,. 

EQUIPMENT PROBLEM(S)IREMEDIES: "-'~ 

SAMPU:S COu.ECIED• f'....\-....._ 

SAMPLE COu.EcnoN MEmOO(S) 

QUALITY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW ~!.<. ........ k, ........... l...~--1:- • ;; o....l\ ----- ·~ ~ c.xA!:;. \...., 2 '"' ( (,u/ 

ADDmONAL REMARKS 

SIGNATURE: ~ .v.... . ..::+~ DA'm: ;;.... / [ 4 (_qb 

INDICATE s4LE MEDIA: GROUNDWATER. SURFACE WATER. SOU. OR SEDJMENT; SAMPLE TYPE: 
r .... OMPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE; AND SAMPLE I. D. NUMBERS 
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DAILY QUALnY CONTROL REPORT 

~ ' 

,_~ROJECTNUMBER "3 3 14f.1;1.J>ATE .;;t~ 3 ~ x' REPORT NUMBER ..t_l 
PROJECT l~bl ~ f l..c ~""\~l AOCNO. 
WEATHER ~t..u:..~ I C..:,~£_ TEMPERAnJRE RANGE .:t.S 0

- ~o°F WIND l·~Ld-
RUST PERSONNEL ON SITE :T.t...... . ~ .... (~ ..... 
CONT.RACTORS ON SITE La..::f\I'C- ~ v.v ~ vo v- -.d-o.. I 
VISITORS ON SITE 1'--JtTV"O.. 
TIMEONSllE 0 ::z:2Q TIME OFF SITE l7fO 

SUMMARYOFWORKPERFORMED: <u ... vJoH ~~;:l;Q~ ~[1:=, :'1w- ~. r1 c.v-z, 11t.v-8 I 

-. .... ~o..~\..a.d.._ o..ll ~~vc.... f 0 '5bl ~o..~"'~ all ~~-k.c..~vc.. ~g~t= I ~~ud.r:..-J. 
&..:l:i"~ ~t!> ·,...._*":il "0 ~~ ~-youdt..... ~t' • !2.. C:s,/( cl.Y"Ivc. ~t:.l"'"+,l 

LEVEL OF HEALTii .t SAF.ETY PROTECilON L.....o..c..\ D 

EQUIPMENT USED: v ~ /c-....J.u~i:.v~'~ V\oO<. ~ -r 

I.,..) -
CALIBRATION(S} PERFORMED: c: .. ~ ... .r, \. ..... ~ ~ t$;: ( C' SQ.:. ,:j .. '--'""<-r 

EQUIPMENT PROBLEM(S)IREMEDIES: t-.. \ .... '"" 

SAMPLES COI..LECTED• 0-..l~ 

SAMPLE COLLECilON METHOD(S) 

QUA.LITY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW C....\~-- ..... ~ d. cJ.e_ .-..o \., 't ( .. L '%. C... 

ADOmONAL REMARKS 

SIGNATURE: {; . tv..~~ DATE: 9-/ t ~I~{, 
u 

INDICATE SAMPLE MEDIA: GROUNDW A 'reR. SURF ACE WATER. SOIL OR SEDIMENT; SAMPLE TYPE: 
OMPOSITE. GRAB. SPLIT. DUPLICATE. RINSATE: AND SAMPLE I.D. NUMBERS 
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DAlLY QUALilY CONTROL REPORT 

. 
PROJECT ~111 0 ~ L.a........L£"• \\ AOCNO. 
WEAmER c.~~- 1 ~Slit~ TEMPERAnJR.E RANGE~ liaArc..K... 
RUST PERSONNEL ON SITE ~W, ~u'l'""(l)c..o.J 

CONTRACTORS ON SITE ~a¥'~ =-~':t·a...-g""-~~ 
VISITORS ON SITE No ........ 
TIME ON SITE 07~~ TIME OFF SITE IS !!C 

SUMMARY OF WORK PERFORMED: Cp ~no,~\s.b.qb LA.ie...-11 C.Ov..~l:v-..Jc:..'- ;~ I d.s.!i.S!"'---1. 
~ ~ .I p ¥:::i._lQo.l::; I Js,; .,_,)! ·~ ~ i <.s:,d; ;:b:a A, :%:l ~ · 

i 

1 

l 

LEVEL OF HEAL Til & SAFETY PROTEcnON l.ot.vd '\::>. 

EQUIPMENT USED; N-... 

.. ..J 
~ 

CALIBRATION(S) PERFORMED: "-~-

EQUIPMENT PROBLEM(S)IREMEDIES: "-..\ 0 -M.. 

SAMPLES COI..LEC'I'ED• N o v-«-

SAMPLE COll.ECTION MEniOD(S) 

QUAIJTY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW ~2~ 

ADDmONAL REMARKS 

SIGNATURE: d · u.- · =1-~ DATE: ;)._ {_ ' '( I 'it 

TNDICATE SAJvfP MEDIA: GROUNDWATER. SURF ACE WATER. SOn. OR SEDIMENT; SAMPLE TI'PE: 
i ..... OMPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE I.D. NUMBERS 
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CAllY CUAUTY CONTROL REPORT 

wa&11CD 01/~J.-s-r 

SSC PUISO ... IL CN In 

SUMMARY 0, SITE ACTJVmES 

AEPORTNUU81R o.;;"'f{,-tJI 
___ ....._ __ _ 

Pv t?6-0J i- SA~PL t:.P 2 /1rt.v,7fJJ('Wt,- w•ILS ~ r.. ac.A7B' om.c.e wELLS '"T"o g t: <;A.MPt.E!il' 

C"IIU~ Pdf'ORIIID 

INSTRUU8Cr 1ttt08' IMSI RIIIIDIIS 

, ·-------------------------------------------------_ __, 

QUA!JTY~OLS&U~ -~~·~a~~-~~-r?~~~~~N~--------------------------------------------

SIGNATURE: 
/ 

' 

• ..._OICATE SAIIPL£ UrDU.: GROUND WATER. SURFACE WATER. SOIL OR SEDIUEHT; SAMPLE TYPE: 
~POSIT£. GAAI, SPur, CUPUCATE. RJHSATE: AND SA.UPLE L D. NUMBERS 

B99 
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P&GI J._o, L 

OAIL Y QUAUTY CONTROL REPORT 

~oa NUIISD ... > ... 3 .... 9;..~.1(.-.J __ _ 

P~&CT&LOCAnoN ~~~#~u~r~L~1~~o~~~~~~~~----~~~fo~Co~N~~Q=~A~-----------------------------
WU fA~l.Y C:~uf>V 

,R~PI!ftSONNIL ON 1rrE . 

TEUP£RATUR£RANQ£ 

~ .R081 DIS/IliiiiOliS 
w a /h~V-:1 

SAIIPLESCOu.E.CTID- <;-EPJm~·l <;;~flL£:> · c~u .. ,c ... ~ _err L..kA.r;erJV L5tJ-Jtt 5,1t~-.vn:.Y 

, 1 ~v7N Or /)ft£1-'f • /ljl}/1: Sf'ttr <;A-/H/'L..~ /??o . ., /J.tUI-.1/ ( '$A/h,P.t.E (/> ,n,I(,'-1/'S) ~ .w. 
_.s.E.~~-P~-~~~~~--~-~~t~~L~~~-----------------------------------------------------

SAMPLE co• ' FcnoN IIEntOO(S) <? w"'*"o-" - 577HP '- e;::.o <>~E L. 5rt't'4.1' ~ B~;:>._ .. '- , GRcu,.,p~ 

/?A-/LL:7< 

ADDmONAL REU.UKS /'Y(k .. -//.'5 ~4/J1 PJ-.EiS T4-,a,v w t"7JH.,v 21'~ u-;= 

Cf~)~4/.u_ s-vt:JLU;#'JE WEL t.. f>~.{¥-E c-v~Lvn~N 

SIGNATURE: 

f
L. jDICATE SAMPLEIIEDIA: aROUND WATER. SURFACE WATER. SOIL OR SEDIUEHT; SAMPLE TYPE: 
_,UPOSrT'E, GRAB, SPUT. DUPUCATI:. RJNSATE; .,.D SAMPLE L D. NUMBERS 

BlOO 



P&caa I Of' f --
OAIL Y CUAUTY CONTROL REPORT 

1 
.108 NUMIER ~3rf/. .S~ DATE tJ)- '21- ~' 

~PROJ&CT I. LOC.lT10N ,116.JPI' LA;41~'1-t.L->-. -/'1-~--AJ--C..,-4----

WUnmR ,... :; 1/ "'" TEMPERATURE RANGE 

~~UISO,..-EL-O_N_If'I"E ___ R_.-6--.. /~46?1.1..4-( e: / T Co~L t:: )" 1'111E CN SIT'E - ·:;; ;;-t." 

SUIIII.t.AYO~SlrEACTMnES :• :·1.:.:.r~ " t -: ~_,~,.,,_ ~- ! ~ "'·L '- ., 

Pur~ f.. £0 ·"11W-=f-

~C,~lH&~PRorEcnON •p---------------------------------------

MrRUIIINr ltfi081SVS/ AUIBUU : •IJA / A.: c f' 

SAIUI.DCCI.U.CI'me ft:L•u· ... ·vi.~·A-rc:=,e .::A-.11~LFS Ft'if: / }1/v· -S:. _ct rf/c .; ,fA-tt),u-. h:?-1 
, > -

, /l-1W{.r/J11V It · ~E,P/.,.,~.u:;- ..-s4'tf.. 'FJI'k:eW+'T8e W ( ClA;.t;c.- LSI<.!-tl , t...5~-ll/)~t...5'IUI/S 

,..., .;- L ~~ - II L:~-/1 t> tl- c:_ :>,t)-// .$ • 

ADD~ONALREUARKS 
f,-; c.: c .1 ... : v ~ A. EE f,.· 

SIGNATURE: 

I • "'1'liCATE SAMPLE IIEIJIA: aROUND WATER. SURFACE WA~ SOIL OR SEDIUEHT; SAMPLE 1YPE: I ~iiPosrn. GRAs. sPur, DUPUCATE. RJHSATE; AND SAMPLE L D. NUMBERs 
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OAIL Y OUAUTY CONTROL REPORT 

I .. .J08 NUII81R 3?/f'/ ~ZL:J OAT'E 0 :5lzZ./9? 

'- PIIIO.IICT & LOCATION /)1~~ LJ4-AI~F/~ L __;,.4<:P..c~ C-A-

WWATMP 5 ;:.Jt\i ~,.-. TEUPERATUAE RANGE Yc-.:,-r· WIND ..... --/ C -M 1')/..1-
1 ~II*T' p~s,.~n. ,._ .:s·,. ~ : 

sactteRSo•noN~ ,.vo.A/e= [f.6-~.,~~'-Y.--:r .n~ cc..,d:_, TlllaoN~ t :··9:S-c:J 

~PIIIOauiiS/ RIIIIEDID 

-~~------------------------------------------

SAIIPlS CO' I FcnoN lla'IMOO(S) ~tLER 
~ 

QUAIJT'"t CCNT'ROL Sill" .,. LS0/ L7 ~t/ f2_ D.f-5 
' 

AOCmONAL RDIAJUCS 

7 , 

SIGNATURE: ~~~ 
I ~ 

' 

• ... DICATE SAMPLE MEDIA: aROUND WATER. SURFACE WATER. SOIL OA SEDIMENT; SAMPLE TYPE: 
~KPOSITE. GRAB, SPUf, DUPUCATE. RIHSATE; AND SAUPL£ L D. NUMBERS 
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DAILY QUA.LIIT CONTROL REPORT 

L 1 
"'frROJECTNUMBER 339Y/,3'0 DATE 3/25'/7~ ~RTNUMBER __ __ ____ _ 

PROJECT /:1<-C.J .r:-.2 LV~U.S ...... IZ!J1C.. P,'1tr_l(.. AOCNO. 
WEA'ffiER ... ~~' !2 :t ct..OvO Y TEMPERA TIJRE RANGE f,O WIND s-.sw 
RUST PERSONNEL ON SITE 11 111'-f: .,..,. ., f..__D ... 

CON'I'RACTORS ON SITE ,~t..I{,HO 

VISITORS ON SITE ·r; t"f r:-uJ.C I (.} WI 

TIME ON SITE Q~ : /C> TIME OFF SITE 1 9.- ~J 

SUMMARY OF WORK PERFORMED: _\0/(. 5 4,,t>ie. <-I,V6 l.v 1.::: lC.l ~ lr7 t:> F rl ~- ll .1., (2/ '- ,:S:-~ Pc.. I .AJ' 
4r'r t"CGA/70.v I ~'- -L~ 

LEVEL OF HEAL Til cl SAFETY PROTEcnON 0 

EQUIPMENT USED: n PT 

~-

CALIBRATION(S) PERFORMED: O VH 

EQUIPMENr PROBLEM(S)IR.EMEDIES: .A/If-

SAMPLES COL.I..ECTED• ~ ~~ "" Glt-t.H I.! L-t'/ oS- 7 1 / 3J OJ<... · <t-46 5£ -I ., 3?- 3£ ,.s"' -

SAMPLE COLLEcnON METIIOD(S) DPr 

QUALITY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW c. .. VI ,pvr .s-.)''" ..,~-:; (l -tO vl""o~-c ..... 'S.~.:::Z.t:.''"""" 

ADDmONAL REMARKS 

SIGNAnJRE: ?tf...rl .~7- - ;;f._ DATE: ~6s-;196 

NDICATE SAMPLE MEDIA: GROUNDWATER. SURFACE WATER. SOIL OR SEDIMENT: SAMPLE TYPE: 
I ... OMPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AJ"ID SAMPLE I. D. NUMBERS 
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DAILY QUALITY CONTROL REPORT 

~RTNUMBER. . .. 
PROJECT 4 t-Lit!") i ""Ol.ls'T"" ~ I d s.. E.'"' LK. AOCNO. 
WEAnmR C!.l L.!) ~ ~~ £! 6 2: lEMPERATtJRE RANGE 5 o- N WIND j,"~~Hr rl' V # lf. I IIIU_. £ 

RUST PERSONNEL ON SITE C!.'"e 
CONI'R.ACI"ORS ON SITE .f5/l': " () 

-r?t ~ (.(J Jt. 

VISITORS ON SrrE "'14 
TIME ON SITE · o '1--T l;. TIME OFF SITE ~~: J t. 

SUMMARY OF WORK PERFORMED: ~ (/ / C.. :l~ O ~ II()IJPDW~.._ S ~/'1 P<.; ..WC nr- t.J.I.. _, y iS<. -f~ I 

/..5L -s-3 
_, 

' 

LEVEL OF HEALm & SAFF:IT PROlEcnON D 

EQUIPMENTUSED: D PT 

CALIBRATION(S) PERFORMED: o ;JI'1 

EQUIPMENT' PROBl.EM(S)IR.EMEDIES: . .-v/, 

SAMPLES COLL.ECTED• ~·"/£. t-' 4 •• /J . 1.5 {_ -:,-2 OtY-7 . /1~'- -~-J o . .S-2.'/ '.J<-·S.J :r.;~ - '!/' 

~ ,_ 0 ... _,J.:;) /.¥ .. n: ;r_ • c X.., ~ 
! ' 

~~w-141-

SAMPLE COLLEcnON MEmOD(S) Q. Pi' 
' 

r3A~ c.. f"- Pe'f.lj m<.:n<.. 
' 

e"'"'~ +- (r~C.J:. ~~(..~ 

QUALITY CONTROL _;-.~ I ;; /3' " "-'.<../ . ~ CJ.e. e_(AN,<. 

PROPOSED SCHEDULE FOR TOMORROW q~.-v -r7...vvt-" s·Q,5. - ,-:.· ... () ''""!) -v#T .... ,:!'""""Pt. , ,....b 

ADDmONAL REMARKS _,vt .l 

SIGNATIJRE: 11f/.2_ ~ DATE: :?/2t l f6 

~ICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. son. OR SEDIMENT; SAMPLE TYPE: 
'..J OSITE. GRAB. SPLIT. DUPUCA TE. RlNSA TE: AND SAMPLE I. D. NUMBERS 
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DAJL Y QUALilY CONTROL REPORT 

' REPORT NUMBER 
PRO JEer •l L.41£(J ,~.,., v..S C,l! I I'M- 2,4 ,..,.. (.,*1 ... (),. .s" J!"F! AOCNO. 
WEA111ER .:;s ,N/<.0 .;- c.. t:% ""'',., TEMPERATURE RANGE ..57:' .-.:;:s- WIND .5''~""'" 
RUST PERSONNEL ON SI'IE C/I.A! ~ ..,-,..;::c . ..-
CONTRACI'ORS ON SI'IE .;:-c./ £.J. c. 

VISITORS ON SI!E ~.- /11<0'~,.~- ,.., ., n!:"' /.c...,,-_ ... ) 
TIME ON SITE 0 ":'.' U/ TIME OFF SITE "!;'-:! 3 

SUMMARY OF WORK PERFORMED: ~ C/(.'- ··~ '."1 CJLI.,...O A~ ,.~ ~-.., • .:2~~ ,~ ,/j (. ./-'~ .r,~ 

LEVEL OF HEAL Til ct SAFETY PROTECI10N D 

EQUIPMENT USED: npr-

v ,,._,,.. (J ( c 

~------------------------------------------------
CALIBRATION(S) PERFORMED: /!'VH 

EQUIPMENf PROBLEM(S)IREMEDIES: 

SAMPLES COLJ..EcmD• !>"0.'<- (.. ,~ ... r.· I~ L - ._ .. . ..; d.~---~ · / 15{-<-"'1 ~) -"J"~ / 1,5(.-p- /->' 
c; ....... -:s t.k \.V- - ~- ~ / /(\v··.\ ~ / tr; Jt -~€/'~ ~· J.<V,.,.I'W~ " ./"1 .... r 

' ' 

SAMPLE COLL.EcnON METI-IOD(S) ,.. .... 1~-· • c ,,::c;-"-;.... v .-.. u F 
' 

·n.,crc: {.,".s 1J 

QUALI1Y CONTROL 

PROPOSED SCHEDULE FOR TOMORROW ~ .-,~'[7"" ~:!! .::;...:, "''- ,4 ~(') 6 .. -t"!..'-.Yu,~ s ..... . :::z.,c...,""""C':'· 

ADDmONAL R.EMA.RKS rl>--

SIGNA lURE: 7f// z-u .. < DATE: ?/~7-/ye' 

!NDICA TE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. son. OR SEDIMENT; SAMPLE TYPE: 

- MPOSITE. GRAB. SPLIT. DUPLICATE. RINSATE: AND SAMPLE !.D. NUMBERS 
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PROJECT .1f ... / .,.., ,~,JV~",....,._ ,~ I"'·• HI"-
WEATIIER , .. AJ~ ~ .;,?~1<- ,G •.c..-

RUST PERSONNEL· ON SriE ~·/~ f" 

CONTRAcroRS ON SI'IE ,:::::v.-.. 0 

VISITORS ON SI'I'E 
TIME ON SITE 0 .., . "'' 
SUMMARY OF WORK PERFORMED: 

DQCR NUMBER 

DAILY QUALIIY CONTROL REPORT 

REPORT NUMBER 
AOCNO. 

TEMPERATURE RANGE ~.s--s-o WIND 
~"''"~ ;--........., (. c"' 

TIME OFF SITE L.~-'3 't. 

i a,,_ ac::!;! ,,· ~tuv_....,., ..:...;~ ~ ... . .- rt~--< ~I'·"'' ,arc 

LEVEL OF HEAL Til & SAFE1Y PROTECI10N D 

EQUIPMENT USED: Pr-~ 

,_.,.,...: '~liii' F 

~----------------------------------------------------
CALIBRATION(S) PERFORMED: c? V.""1 

EQUIPMENT PROBLEM(S)IREMEDIES: 

SAMP.LLS COLLE:cn:D• <.t:.•J t.. c:· ok-4 o1 I j_L • 5"') 1-Z../, 5c. _., 5" 41<J-vl '/ t -:, ;;. - :;:2 ~~"-« '/ / '\ .:.- <.:.·'! 1-2:' 
~"'"' ·~ ~~ u,e:,. O ;. . ., ,..ttt-<_ 

' 
, .. . , _ .•• ·.L t. v w.:~ ->t. /L ;c w··s- l _s-:z::" 

SAMPLE COLLECTION METiiOD(S) /'?_.,...·4 ,-;;· .:c .-'3-"( ~ ' .:...J~·· ,_,.£.1<.-
' 

'[f/ tJ{;" .f't6N 

QUAUlY CONTROL 

PROPOSED SCHEDULE FOR TOMORROW (~· ,_. :7 __.. v.::::- ..sc,, '-- r- ~·4( ,, L_,,A.A),~ ~, ...... .,.,-~J..,..,~ 

ADDmONAL REMARKS 

SIGNATURE: ~../!?-~ DATE: 3/z;?/!c 

TNDICA TE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER son. OR SEDIMENT: SAMPLE TYPE: 

- MPOSITE. GRAB. SPLIT. DUPLICATE. RINSATE: AND SAMPLE I.D. NUMBERS 
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DAILY QUA.I.l"IT CONTROL REPORT 

L J. 
-U!PROJECT NUMBER3..31'1'/ 3 

. . ...:. 

. I' - ~., DATE ~- /trC REPORT NUMBER 
PROJECT tl!.=~~ ~ /lr pi:,.,-A I .ft.. r».ttA II.. ~:J."'"'' ~ :z:, 1 AOCNO. 
WEATI!ER CJ•7'- ... c:: i.Avv7 'TEMPERA 11JRE RANGE ~~--~ ~ WIND ~ ... ~u.r ~ ""'' :t:t' e 
RUST PERSONNEL ON SITE ~ l ~ ,:- . .,.-,.. ., f.. 0 4... 

CONTRAcroRS ON Sl'IE ~r./6 •l 0 

VISITORS ON SITE . .V(g 

TIME ON SITE ' :?t : ~ s- TIME OFF SITE , cr: '~" 

SUMMARY OF WORK PERFORMED: /-,., ~ '-~~ ,..-eo .-s:: <1.-'- ~0 I':A.<'£1-r:t .v~ ~-"'~ C! s. ~-;.S ~~--~ 
t..., r-:r-, 

LEVEl. OF HEAL Til&. SAFETY PROTECTION ['_ 

EQUIPMENT USFJ): f..lrr 

CALIBRATION(S) PERFORMED: '7 v,.., 
EQUIPMENT PROBLEM(S)IREMEDIES: ,;V/11. 

SAMPLES CO~CTED• S"lf/(. ..; .. ..,.6 ?,:?, '0 7::'-~0 ~~. 70 (',? /'lf£1'" .,..._ ... /_5. L. --..-'1 5'J - 'C:' '/ t$ <.. ·s-_z_- / <?' / 
j_ <.I - .:- :7 . 5_)-~-t' ' 

r; ,~cl._,~ ... ,.:"£=- . ~· ···~.J!> ~ :)"' :'r :1 ~~·· :<;' :J :..•C' ,·,-'r.t~> / ~ ..... ~ '-9 t.y' ' //C ~ • -{. -]- 6Y" 
' 

SAMPLE COLLECTION MEniOD(S) -rvt5 E l"<•.S ,If ,y, ~~~ ... .:.-~c .~.!l.ac~ ~ ..... ,.., /"e:-A t.sl _.. <. lt.'- ,:-:...,..,~ 

' ' 
QUALITY CONTitOL ,-_, .... I 

.I 
i . 
I 

PROPOSED SCHEDULE FOR TOMORROW -:: · ·:~ ..... ~,~ _s·~,-~ ,~,- (> b"<<v·-c.L.-~ J · ... ~,..,,rt· /J"""<. .. 

J ., 
ADDmONAL REMARKS ·"' ... 

SIGNA 'lURE: ~~ 
,---:;> 

DATE: ?-~_y/;t' '::J.. 
' . 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOU. OR SEDrMENT; SAMPLE TYPE: 
. -O~OSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE LD. NUMBERS 
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DAILY QUALilY CONTROL REPORT 

~.ORQJECT NUMBER .337'//. ·v o DATE ~~~ r? . .. REPORT NUMBER 
PROJECT ~f.'-1~') ;NIJ~<ct-. £ ....... ~ /~ -~· , ..,-(;ft-) AOCNO. 
WEATia. W{lc, .,.. .:.:.' ""'y TEMPERATURE RANGE y- 5-- 'i" a WIND ,_";.l•t_f~ 

RUST PERSONNEL ON SI'I:E "" ~ (,t-.r . ..,..-/?"7 c.a ~ 
CONTRACTORS ON SITE 1-vC: .cr.' 
VISITORS ON SI1'E 
TIME ON SITE .?(;:. ." ~""'1 1'1ME OFF SITE t,l': J:'2. 

r·~~~·~(...c 

SUMMARY OF WORK PERFORMED: <a~• •a ~~eu,...Q IV~ ~ 4 d e:!:::l ,A..( ··-' !.!21. a.Pr 

LEVEL OF HEAL11I & SAFETY PROTECTION p 

EQUIPMENT USED: f)~<::} 

CA1..lBRA TION(S) PERFORMED: Dv'/'1 

EQUIPMENr PROBLEM(S)IREMEDIES: 

SAMPl.ES COu.ECTED• ...) ::3/G '" " ........ ~2t•· ::f 2 ;:.:> ~:? - } t:( l+'."'r-:-r- ... 5- /Jt -; j' / --z •/ tJ '--19 70~7/ 

SAMPLE COu.ECI10N MEniOD(S) ]_7./ ~ c- Pv Sill 

QUALilY CONI"ROL .... ~ 

PROPOSED SCHEDULE FOR TOMORROW c-~~-f?oJvt sac.. ... c.· ... """"""".~....-. rt::""'- ..S.r-~f-'·' ·,..,C 

ADDmONAL REMARKS .......... /. 

SIGNAnJRE: ~/# __, -z <- .....__ DATE: J/~aff('. 

TNDICA'IC SAMPLE MEDIA: GROUNDWATER. SURF ACE WA '!CR. SOn. OR SEDIMENT: SAMPLE TYPE: 
MPOSITE. GRAB. SPLIT. DUPLICATE. RlNSATE: AND SAMPLE I.D. NUMBERS 
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DAILY QUALm" CONTROL REPORT 

~,'PROJECT NUMBERJ3rlf't . .JJ" 
- .. 

DATE 3t.Jllt_t REPORT NUMBER 
PROJECT A<c+= 'go {""0~2t~t. flnf 14- AOCNO. 
WEA!HER '-'Z~{.:t:; GV~ L2:Z: TEMPERA nJRE RANGE ~()- YS WIND .J.'-t(N<T"-11-<ti~C.:. e-
RUST PERSONNEL ON SI'I'E ,:t; 'CI+t>t~ • ?V">' '-0 "- ~ s · .,-,..., ~ r Jf'JC: 
CONTRAC'I'ORS ON SITE ~..;.u6.:. a 
VISITORS ON SI'TE .-'/,d 

TIME ON SITE QZ-·~ TIME OFF SITE t.t.--~l 

SUMMARY OF WORK PERFORMED: St>Jc.. ,.,....,., ""f,QV,_<J e;.,~ c:; ~ a:2"-,·::S::: ~~'...c; t.)("'r 

LEVEL OF HEAL Til & SAFETY PRO'IECilON D 

EQUIPMENT USED: Of'~ 

~------------------------------------------------
CAUBRATION(S) PERFORMED: 6VM 

EQUIPMENT PROBLEM(S)IREMEDIES: ....... , ...... 

SAMPLES CO~C!ED· S:u ._ ~A.....-.. ISL. -_.~s~ /- z• / /J'- ·-/fr ..sT-rc · / 
b.ltdv.-'0~.-;ro~ . OA~ I t ·ov- ~ ~"/. / 

SAMPLE COll.ECTION METIIOD(S) d :tl· && a . .z:: '- ~ qtc;=c:-~ 
"l 

fJL.dF ~.5# 

QUAUI'Y CONTROL A/_1 ,.,. 

PROPOSED SCHEDULE FOR TOMORROW --~d::: (fl-ve s~,<- C: l<i~vrl:J ~ ~//.:,~.c.< 

ADDmONAL REMARKS 1/c..~..V£:.--n,~ ,,,~ ,..lliii, ......... ,-=- '~ '"~' ~"'/""""" dE. /j_t..-'-1~ ,£/OP<:?<r 
:2.aa e_Lc ~ ~A-z:~ i"~ ::i e.c=-...-t:J_C;i2, ,·t.t.tt.t!!.L.. &~ oav; "~~VA"" G-O "?:"a ~~A.< ~::Z:I2~ <1.. 

•Tv "(7'"t:)~r..--t7/ 

SIGNA 'lURE: )1(/ 2 3.. DATE: -?/3//tr 

-INDICA 1E SAMPLE MEDIA: GROUNDWATER. SURF ACE WA 1ER. SOn. OR SEDIMENT: SAMPLE TYPE: 

I :MPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE I. D. NUMBERS 
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DAn..Y QUALITY CONTROL REPORT 

~ ~ROJEcr NUMBER :::~ 9 'f 1, 110 

.... .... .. ~ l 

DATI; ¥if!.. t_c REPORT NUMBER 
PROJECT ;;..J~~.-, ~~\ 1 /II JJ {/ t::::,.L l.t r P "-"-Jt. /,tt~,4· ~,,.- ..:>;~..-, AOC NO. 
WEArnER ._;;,;) ,,(... r- ' ,;.:,o i/ 1J :Z: TEMPERATURE RANGE "f:J··-~ r WIND /1-:l p~ .• .d:; , .. =t ., ... ~ 5. ~ 
RUST PERSONNEL ON Sll'E "U. '··(f~ ,.,.....-_..,..,.,.() ""- t. ~, ,,_ !i: ~ ..J-!t4 ·tdl.f!!. 
CONTRACl'ORS ON Sl're -h_/r.; it t ' 
VISITORS ON SI"IE r: !f._ ;.-: / Jf_~ > .-:· 2 
TIME ON SITE ~ ~ r 1 TIME OFF Sll'E ,q .' '; "'1 

SUMMARY OF WORK PERfORMED: ~ (~' t- .:a.c::;a ~ u~ ~' ,-o ~ .. , ~rc "' =:2a e.LA -~ '·, .i.!·-' ,. t >e.cr 
,..ry ~ ~(... -?. 7 I J ..SI.- J~ 

~ 

LEVEL OF HEALTii & SAFETI' PROTEcnON n 
! . 

EQUIPMENT USED; n r ':l . 
I . 

~~------------------------------------------------
CALIBRATION(S) PERFORMED: .. :II~' 

' 
EQUIPMENT PROBLEM(S)IREMEDIES: .".. '/ 1'r 1 

I 

' 
SAMPLES COLL.EC'l"ED• _=:.:? J ~ . 4" .,~ .. _';..! .• ~ -:;z r.: r I" I-' / ,.:.l ·· .., -;; .(/ f?;:- '-'/'- -?/ / "'.}:;. :r """2.. ,_ - ~ / 
(. <: ,._ -·-. - <J,., -..., I t.." ,. ~-•-. -. -, Ctv ,.:- 1 · ;; i./ :: <- - . ~ ·:nv~ ._.,d- ·,! f.· I,'>C:.. · ·c <r 

~ 
t~ .., L. t..S <-· "$ y ':'~- ¥(. 

-~~~ uv,.....P , .... ,~" ... --: It~ 6 C.v .._,- < ~l: ,..-:;.-,.> t. ,? ~- - .. .... LJt- Jta •' •• .... z:: ,...,,,, , 

SAMPLE COllECTION METiiOD(S) f''"J 4 L,f?t·• (iJp'C.~ (,.~A i<..o
1 

··:v !.Sc fv s;r 

QUAI.J1Y CON"rn.OL r u.O<.. .·,; ,r.f"~. .-~· ,...,. , J .<~!-"<:;, / (.~ ::.-:~ ,......., /'~- t'"--..! c- · ..... .:,.....,:_..;.~~-·~: ' 

PROPOSED SCHEDUU:: FOR TOMORROW (':0,4' / 7·v• ~-' {' ~~~~-::: . .. r.· .. , u .., ..... L.) /;_/r('-1 ,-,.._ ~ .. ·., ... , ~;· .. ..C 

ADDmONAL REMARKS .. ···'/~ 

SIGNATURE: ~/ 
_..., -2_ ~.~///Pc / DATE: <--

"NDICA TE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOIL OR SEDIMENT; SAMPLE 'ITPE: 
,· MPOSITE. GRAB. SPLIT. DUPLICATE. RINSATE: AND SAMPLE I.D. NUMBERS 
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DAILY QUALI1Y CONTROL REPORT 

.... REPORT NUMBER 
PRO JEer · /l- .... 1 eP ~ , ..-' tJJ.I _ ~-~-Af J/hJ p ,..u "- AOCNO. 
WEAmER ~--~,~) ,. ..;· c l-i -?~ ttMPERA 11JRE RANGE ,,~- /' 5 WIND s~i.:".r v: H •.4" ..stc 
RUST PERSONNEL ON SITE ''{,~~~~ r- i?/"Yc-<7"-

CONT.RAcroRS ON SITE r-:=:t.-J r.: ,~ 0 

VISITORS ON SITE (..;/I_<~ _f'_, v·~ .n_ 
TIME ON SITE ' '7J.f2.0 TJMEOFFSI!E 

SUMMARY OF WORK PERFORMED: _")t' /C. ,._.p ,r .~~ ,, ~ ,........,., ~r,. 7"£: ... ?.~,..,, y .v~ .. "'~ ..~ '5 .c. -~ ~~ ~.5t.- _-, 6-. 

c.c>./c,, r-n- !: Z"' ',.;t: • 
, 

LEVE'.. OF HE.ALTii & SAFEri PROTEcnON 0 

EQUIPMENT USED: pf'lr CC',.• .:;o. r: ~ ,.,- ,';'·"" ;-, 
;;; 

CAI.JBRATION(S) PERFORMED: ?v'/j 

EQUIPMENT PROBLEM(S)IREMEOIES: ' 

SAMPLES COu..EC'IED• -:> .. ? ·.:, ·";', ,4 tf ~ :· i - ~-": _ .. _., .. / ! --; (, ... ~ "'fs--·-~·.· · I 

-": It/ ~ t/ , ... . ' 1 .,., ,It .-:;-r.;, -::' ..i. •1' i .<; w .. .f ~ t..l ~,.::. v./ . •. J _&,. 

i 

! 
SAMPLE COllECTION METHOD(S} p.• .. :~ /.;. ..... . (.if€C,. ..... j,:.niAo;i; I 

z::!:'"~ ·('<·'J t.' I 

QUALITY· CONTROL ,VI~ 

PROPOSED SCHEDULE FOR TOMORROW .... , ..., ~- ,....,... ~ r ;5 ~ ... ,. ~~ ,.-: ~,,. t::."' ...... ,. •· ~- :-; • ""'::ZA .. .- _,c; .. 
ADDmONAL REMARKS 

7$ _..., ~ ~?./.f? SIGNAniRE: ?'- /--; DATE: 

rNDICA TE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOn. OR SEDIMENT: SAMPLE TYPE: 
-OMPOSITE. GRAB. SPLIT. DUPLICATE. RlNSA TE: A.ND SAMPLE I. D. NUMBERS 

Blll 
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DAILY QU.u.znr CONTROL REPORT 

< REPORT NUMBER 
PROJECT ~'"" .. I t;;-() /..; !2'-' ..Sf""~~ (h· ... t<.. AOCNO. 
WEATIIER s,;t:-'0 L .;- / . i..lE A 411 TEMPERA l1JRE RANOE ~('i - Z.!: WIND P/11 
RUST PERSONNEL ON Sire ~-flY t;" ....... ~~ 
CONTRACTORS ON Sl'IE .l-./C: "u 
VISITORS ON Sin?: ~J,...~~~ .. ~.Jl'it#G ' "'(": (.B) C.H c-.'> .,-) 
TIME ON Sin?: (J(1 ( ;,z: TIME OFF SITE (. z::z:: z: 

SUMMARY OF WORK PERFORMED: '5t'/t... l~ ~' ti. 't e:_ . .-'_(J ,..,..., ~. s.~a~!c,-~ c/~f.-'~ J) e.rr: 

LEva. OF HEALTii ~ SAFE1Y PROTECI10N [j 

EQUIPMENT USED: ->per-

~-------------------------------------------------
CALIBRATION(S) PERFORMED: ,·v.-'1 

EQUIPMENT PROBLEM(S)IREMEDIES: ~cj ' 
I 

SAMPLES COll.ECIED• i ~' / '-· : ~ ;· ... .d, / _:.I.. ·:.s I - ~-:.. , ~ ,:.; . ..:, ·- ~.~· 0-- ~.(.' t. f ,,,; ·-·~·1 I -.• ~~~(.--ft. 1-"<. 
;;·H.~//~ 0-A~ .~"+a /tf i.V-~'!; I 

j 
l 

SAMPLE COllECTION METiiOD(S) l'!A; 1- .~it. .:: f::/."f".::•/C. ,~--~ t..-(_ . ""[":: .'LJI!f '"',~. 'i "A..-t I 
I ~ 

QUALITY CONTROL .-</) 

PROPOSED SCHEDULE FOR TOMORROW /.:./ :711 JL C:,t.> .~rr-:>-.~ { .),...,.J [7( .. 7"Z. J e:, fl. r-:: I ,j /-J {;g 

ADDmONAL REMARKS (7 ! / .r''i,t~ ... ,-; ,~ L~r:c· ~·-~- -~ /t,." / ...... -;-l,JL,': ;: -":<: .. -~~ ... -.,.,<ft.~ t.·W 1 . ';' ... < t.:l :- _,,; 
.. ...-- /I• ~ / 

' '-" 
/' - '-L z ,/ 

SIGNATURE: 7#{;/-' ~- 4 /~ I 
DATE: "lJ/yc. 

INDICA 1E SAMPLE MEDIA: GROUNDWA 1B.. SURF ACE WATER. SOn. OR SEDlMENT; SAMPLE TYPE: 
< :MPOSITE. GRA13. SPLIT. DUPLICATE. RINSATE: AND SAMPLE l.D. NUMBERS 
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DAILY QUALITY CONTROL REPORT 

( 

PROJECT ~SA~£ All'tJ r .. v <. h· ... ,~ v~,.,.~ AOCNO. 
WEAmER <'I t..(Y\ ~~TURE RANGE '-1£.-"&~" WIND -
RUST PERSONNEL ON SITE IL\t. \.-.. C t'C. ·e. 
coNIRAcroRS oN sm:: ._ J'i ro ( fl"' "';J.. ~. ~v"'o ~+ ~ Jo~"' '\=" . w;lso"") 
VISITORS ON Srre -
TIME ON SITE Q7j0 TIME OFF SITE It;, 5" 

SUMMARY OF WORK PERFORMED: Sr... 
. ..I St.. -I f2_ ~ .T ~ L -l~ 

-'~ ~...,. Grov~ ~ (Gw}~.IH-15".,. 

LEVEL OF HEALlli &. SAFEn' PRO'IECTION u 
EQUlPMENT Usa>: VPT T ~ c...k v-o Ia~ ~ c: g ~~) 

CAUBRATION(S) PERFORMED: Qt!M o . K. . 1oo er==- ...L.. ~C'- fl>,,;t;::l~ 

EQUIPMENI" PROBLEM(S)IREMEDIES: -

' 

1 

: 

SAMPLES COu.ECT.ED• ~ s '- - , s-- 1- !- r s(".- l ' ...J- S 1- - I (c - I- '"l ( S~ ,· I I 751--f) .. -1 -"") (fc,) . 

~ 5 L -It;'-~~· ·~b (S'o1tll .J S t... -I(., - .JO - 3 I ( S,; I ) .....J ~t.. -!J-J~-)b (s. . J): 
...J.t;L- 14 ( '~) .:I:~J-.-1" (G.,..) ! 

?I{~~ 7~~::~· 1"'> LJ~~::::z.~~~r Gv.-1 t SAMPLE COu.EcnON MEniOO(S) 1->4~ .. 
1 

QUALITY CONmOL --
PROPOSED SCHEDULE FOR TOMORROW (' c ..... :+ , .. V\. 1,) .(, ~,. : I -+ G ~.,..... ~~~ 
ADDmONAL REMARKS 

SIGNA'IlJRE: ~ 0 ' JL{_,{ DATE: t.-f!... q / (j c, 
I 

INDICA 'IE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOU. OR SEDIMENT; SAMPLE TYPE: 

- MPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE I.D. NUMBERS 
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DAILY QUALITY CONTROL REPORT 

~~ROJECTNUMBER 33~'11 . 310 DAlE -~;;Qj_jf& REPORT~ER. ___ ___;;~~-------
PROJECT !I c.,Ac E AH: ~J _T ""~"~:f.--,·J 0<'.-( AOC NO. 
WEATiiER t \ to.x· -re:MPERA.TIJRE RANGE '3 5"- <0 c;" WIND 
RUST PERSONNEL ON SITE R ,- (.. \.-.. c. I(~~{. ;~ 
CONTRACTORSONSnE --.~~-u·~~r~o~(~O~,-~~-r~A~o-~-~~~-----------------------------------
VISITORS ON SITE -' 

~~--------~~~~~~--~~~----------------------------TIME ON SITE o 7 0 o TIME OFF SITE I ? '30 

-------------------------------------------------------------------------· 
-----------------------------------------------------------·· 

------------------------------------------------------------------· -------------------------------------------------------------------
l.E ~~VEL~~O=:f::-:HEAL:=--:-:-:m==-ct.~SAFETY~=~PR~O~n::=cn~O~N~ _-_-_-_-_-_-:._-_-_-_-_-_-_-:._-_-_-_-_-:._-_-.,\~ '-)~ _-_-_-:._-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-] 

J 

EQ~~U~;----~L~~p_~T~~~~'~:4~----------------~-------------------------_, 

CALIBRATION(S) PERFORMED: QVJ-'\- (j.K. 1 

I 
EQUIPMENT PROBLEM(S)IREMEDIES: - l 

j 
I 

SAMPLES COI..I..£C'l'ED• ....J.. <, !.. - ~c {- l ( <,(', ) \ J. SL·)I.I- 1- }. ( 7"' \ \ ..J S L - ,; Y- I • .) ( l.d 
I4l--1}-( ul).)) .:r 5£... -)0- 1<)-j<., ( t,,. I) .J. ') i-- } '1 - 3~- "3G:. f Sc ; ) \ T ~ L- ;l'g- 3S'-3{., ( S: 

..::rSt--~o ( G ""'"') ~ . c; (...- .). '1 ( ~ i,..J > ::I 5 L - .J'Z (,(, ... 

SAMPLE C0ll.ECI10N METIIOD(S) '~"~~ Ec s.l " IT:; ~ ... c ~!,; ~ ~ 

QUALITY CONI'ROL -

PROPOSED SCHEDULE FOR TOMORROW ~·~\.,4-t~ S ~~· I r- ~ l....: ~ C- ::::p I • :J 
ADDmONAL REMARKS 

SIGNATURE: ~: ()' JL{0 DATE: Lj / ;o/10 
mDICA TE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. son. OR SEDIMENT; SAMPLE TYPE: 

- MPOSITE. GRAB. SPLIT. DUPLICATE. RlNSATE: A.ND SM!PLE J.D. NUMBERS 

B114 
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DAILY QUALITY CONTROL REPORT 

• "PROJECT NUMBER 3)11//. 310 DATE '1/11/q~ REPORT NUMBER 3 
PROJECT !,2~..4t.E Alf·~A ..T~usf~.·l~ ()MIL AOCNO. -
WEAnmR rl~o..~ 'IEMPERAllJRE RANGE '-10 - 7oc WIND -
RUST PERSONNEL ON SITE g •'d::, c·u H~~ 
CON'IltACTORS ON Sl'I'E t~-' 'jro r Qt-vC. t~c\.- .... ~ 
VISITORS ON SI'IE 
TIME ON SITE QlOO TIME OFF SITE 1~30 

SUMMARY OF WORK PERFORMED: ~~.1 -1-S~-11~ X2t.-J.~ ::~ IS t..- tJ 

LEVEL OF HEAL11i cl SAFETY PROTECTION D 

EQUIPMENT USED: OPI \J. ,· 4 
.J 

l J ........ 
CALIBRATION(S) PERFORMED: ()V)1- D.IL. 

EQUIPMENI' PROBLEM(S)IREMEDIES: -

I 

! 

I 
I 
i 

i . 

I 
! 

I 

SAMPLES COu.ECIED• I S I - I 7- / - ~ ( ~r 1 '\ (, .')(,-(- ;). -4,(Y) ,· D) ...J H - ~ ' - 3s--·n-bt >P-
-r~ t.- 17- 1-) {'),.\'I J 5 L- - I 7- )..Q-~ ' ( s I J) :! s i.. - -~ ~ - 1- J - b ( j&: I,'1J .:r c; w- J.6 ((.._I,J) i 

::rs L- J7-3o ·11 rs •. 1 _.J. C,/....-/7 ('(, ;.,...-') :75 t.. - J f&- -;s_-_~-, ( <;<·· \ ..... ' .XGt.,;-d{,·c.. (()...pl 
....! ~(....j ~I ( (.'"'' 7 <.L- :HJ - /-). · I '? /.... - ].. 4 · )C)-) I - u ( Oo.: _9_') .:::rcw-J4·b_ (S"-(;i 

SAMPLE COLLECTION ME!HOO(S) 'T !__Lt._ 1L·.0. .... l l., rl,rDp!.~ 
J 

QUALITY CONIROL '-i'i - c~ ( Q.;r.\ :<.c-~(. ~ ~-+s ~~ I c..~ ( q_!:l::Jvcl-cc,;,c."\ 
'!..-;. - ( S~i;+) 4--<...._::t- +a ~:4n 

PROPOSED SCHEDULE FOR TOMORROW l..c ...... ' ,· ,;. li -(. s <: • \ ~ G t,v '7c--~i.· ..... c, , 

ADDmONAL REMARKS -

SIGNA lURE: 7L::l ~ 'lui DATE: '-1/u/q~ 

INDICA're SAMPLE MEDIA: GROUNDWATER. SURFACE WATER. SOn.. OR SEDIMENT; SAMPLE TYPE: 
_Q?vfPOSITE. GRAB. SPLIT. :>UPLICATE. RINSATE: AND SAMPLE I.D. NUMBERS 

BUS 
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DAILY QU~ CONTROL REPORT 

~~ROJECTNUMBER 3"3't'l/ .~i0 DATE "1 lf~lq~ REPORT NUMBER _'-/ 

PROJECT U ~ -~ e. £ - II;~ J T ..Jv•;-1 ,...· J ~c-..,.1.£ AOCNO. 
WEAnmR (' I .. (\.V TEMPERA TIJRE RANGE L-1 s:: -., s: " WIND -
RUST PERSONNEL ON SI"re ~-'"~ ~-u~~~~ 
CONI'R.AcroRS ON Srr:E : \...(~: 0 ' 0 c- \1'4. ,. 3 0 I...~ 
VISITORS ON SrTE -
TIME ON SITE 11700 TIMEOFFSm l '1 00 

SUMMARY OF WORK PERFORMED: <., ~ e J. c.J- lo<.c-:.. .-~ ~ s '-- 'J.~ ..J. -st- ).4 --" 
-1·c, '- -~~ , ...L Si--H ~ 

LEVEL OF HEAL Til&. SAfETY PROTECTION n 
EQUIPMENI' USED: u j)l ~ 'Cl 

) ... !II'" 
CALIBRATION(S) PERFORMED: Q ~r.M - 0." ' 

EQUIPMENI" PROBLEM(S)IREMEDIES: 

SAMPLES COu.ECTED• __.;.. s t..- .}£) - 1-l .:rs L- J..'-1-1-J.- .J. ~~-~]- 1-1 I(~ ~ 4:f 
_I ~ L - -~ c;'- } ~ .:.,~ (p :r~-l.'-1_ -~o-)i .:r~ '- -1,~- -~c;--~b ::r Ci uJ -}5: ,. v.-- -)..'-I :r: _{: Lu - ::2 

SAMPLE COu.ECI10N METIIOD(S) lvb~ P~:sl_,. t - 1 3 ;I;.rce~"<l. 
QUALITY CONTROL -
PROPOSED SCHEDULE FOR TOMORROW ~. c. .A...!. ,~ ""u it Sc : \ ,~ (-: r~ v .... r.' w;~ ?l~·l I ;..,..._"• , 
ADDmONAL REMARKS :r. 'tff~ .... ,, ~~ iw c'"fft, -~ 5 ( u G rc...._).wc"t-::::.:S 

F-L-: rfdO ~, , •- 3 ~"' ~ · 

SIGNAroRE: ~LJ () ' !rd~ DATE: L//P-/9& 

·rNDICATE SAMPLE MEDIA: GROUNDWATER. SURFACE WATER. SOn. OR SEDIMENT; SAMPLE TI'PE: 
MPOSITE. GRAB. SPLIT. DUFLICA TE. RlNSA TE: AND SAMPLE I. D. NUMBERS 
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DAILY QUALin CONTROL REPORT 

~(PROJECT NUMBER 3r4135 DAlE '1/ny~ REPORT ~ER 5"" 
PROJECT USA C rt:~J. I.-.J.vdor· p, ... J:AOCNO. 
WEA11lER I),,..,.((~ , ~O.;V\ TEMPERA~ RANGE s-~-10" WIND -
RUST PERSONNEL ON SITE IJ.. l't l (\' !(~<~.( 
CONmAcroRS ON Sin: f-vc.•~o { JJ o. v'- ~o-_Tc L."' l 
VISITORS ON SITE 
TIMEONSI1E ,,,Q,) TIME OFF SITE t:2""30 

SUMMARYOFWORK~~ ~rc li4-~A ~··fv•'o\.'S "~~ 
~ . ,.J- I ~ t.. - & f ~ ~ L - 1 ~ .T ~ ~ - (, a 

4{q -'"4u~ 

LEVEL OF HEAL Til ct SAFETY PRO'IECI10N n 
EQUIPMENT USED: ~) f'T ~ .-0. 

.... 

L I ,. 
"' CALIBRATION(S) PERFORMED: 0\/M- o.k 

EQUIPMENT PROBI.EM(S)IREMEDIES: -
SAMPLES COLI..ECTED• '"ft;t-.-&/-1 - 1 ..J.. S L - I ~ 1 - .J- r-<;L-G,.).-/-"2 

...J. c~-!el ,:;!. :Z L - 1-1'>-lf~J, -rs~,.-tQ")-ft,i_-1~ 
.r G!..!..:! ~I _r~~-~). 

SAMPLE COUECI10N METHOO(S) =='iu~ooo( VI.!•, h ~ ll ~~.r-eo p \. ,,<. ( 

QUALI1Y CONTROL -

PROPOSED SCHEDULE FOR TOMORROW r, .. , ...... · ~ ...... ~c:i + G 1.!;:;: ') (\.. ...,._f) i i ....... ' I 

ADDmONAL REMARKS _-,('I",, (~cl 0 ~ !:~·rdd ... ! 

SIGNATIJRE: !Z~ o·· hd--1 DA're: L{ /t) jq ~ 

TNDICA n:; SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOn. OR SEDIMENT; SAMPLE TYPE: 
?vfPOSITE. GRAB. SPLIT. DUPLlCA'IT. RINSATE: AND SAMPLE !.D. NUMBERS 
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DAILY QUALITY CONTROL REPORT 

~ROJECT NUMBER .3 31{ 4 I . -, 10 DATE~ .. . l."f .. t _q. ~- REPORT NUMBER. (;~~ . 
PROJECT us~ e e )11,·,1 rh:J...si.-:J (' ... AOCNO. -
WEATilER 0 V'( rc.o--J TEMPERA~ RANGE (~0- xoe; WIND -
RUST PERSONNEL ON SIT.E {.( ,'cl: (} · \{~ <.~-t 
CONTRAcroRS ON S11E .:;= va v-c ! 12 l-...11 (. ..,. "1' ~ \,.... "') 
VISITORS ON SITE _J 

TIME ON Sin: Q/00 TIMEOFFSI'T£ I ~OQ 

SUMMARY OF WORK PERFORMED: ~,.J Ts_t..- S::.l~ IS I..-~~ ....LSL-"?> 
' 

LEVEL OF HEALlH & SAFETY PROTECI10N Q 

EQUIPMENT USED: l) p I f-( ,·" 
.J 

l ..._.., . 
CALIBRATION(S) PERFORMED: 0 VM- 0\J... 

EQUIPMENr PROBLEM(S)JREMEDIES: l~ V"t' \( .._ r-c~ '- <'V\. 
"'' G 

c II\ .:r~ L -3 ,.,.. .... + ~-··c-..1.( t'~ a"~ , 
g ~ ., 1.: ~ () .... ... ~ ,' "'~ . 

~ 

SAMPLES COu.J:C'mD• :r c, L-- - t.,- I - J - "2. ..TS L-Y-1-:t J.. ';t..-~-(-J-

::r S L...- t:; J- '-1<;""-Y (. I~ 1- - '-1 - I - 'J - <.\. JS t..- 3 -1o-3l 
..J. t · Lv- S: I 7 ~ L. - :f - I - ).-~ 

SAMPLE COLLECTION MEniOD(S) Tqh 4t y' \.).<;. c: ' 
' 

t+~Jv-c e "~'( k 
-

QUALITY CONTROL -a (' 0 !.' ~ \,- c <---~:S t-.t ~ ,L, .. Z:,-~ i-s. 
-~ 7 Sp(,-+~ S)...n 

PROPOSED SCHEDULE FOR TOMORROW ( ' c ... , ~ ; ~ \J ~ Sc :' \ • (, ~ '~ .I t 
v 

ADDmONAL REMARKS 

SIGNATURE: :i~ o· J~-L DA'IE: LJL,~-I?b 
~ I 

lNOICA TE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOU.. OR SEDIMENT; SAMPLE TYPE: 
_ MPOSITE. GRAB. SPLIT. DUPLICATE. R.INSATE: AND SAMPLE I.D. NUMBERS 

B118 

' 

: 

I 

l 

j 

I 

I 
' 



PAGEl DQCR NUMBER 

DAILY QUALITY CONTROL REPORT 

ROJECTNUMBER 3'W-11 '310 DATE 7 
PROJECT !2 ~A C. £ d 11.-,r) I..-Jv~~,,tJ ~"rl< AOCNO. -
WEAnmR ,h~v-c~ l ~t:;"' ~ ·~~~~ RANGE 

/ s- -70 WIND -
RUST PERSONNEL ON SITE 
CON'I'RACTORS ON SITE :\·~="- ~ Qcw~ ~:J~j~-"'\ 
VISITORS ON SITE -
TIME ON SITE ~:zuc TIME OFF SITE l~CO 

SUMMARY OF WORK PERFORMED: .OS --..{ A cJ- J cr c:. c:J. ,'" "'S ..J. ~ {_ -!./~-'" r~ 1.-.- 'l .... o-d 
T'-;'----:; 

~l-<l) ; 

r~ ~c~ 4 
~~4J 

~...._<>\. 
LEVELOFHEALTI .:rs t..- 4~- (-). s~) () ' 

-L(J. ~· ·t- . j 
(.)') { v..;~~ 

EQUIPMENT USEI. i-o ~........ . " ' I - ~ ,~ . 

CALIBRATION($) PERFORMED: () 'IIK - (}. \( . 
, 
! 
r 

EQUIPMENT PROBL.EM(S)IREMEDIES: - I 
I 

SAMPLES COLLECTED• -;:;: ')t_-t·dr,·£·)J ~)(;_-)-i-). . ' '~~ - l ~~!.!..:!-~ ' l 
' " ~~- y D ..J. s ,_ -l- L- :+-<A 'Gu...:-:).-o. I 

JSt..-?--{.-+-b ::rc; (.u -~-b 

J..iL. -::tC:-3~ 
SAMPLE COLLEcnON METIIOD(S) I ~ ~-{ (J ~= ~ 1--lt,~ ~t:~ ~ ~ . ...Je: 

.J 

QUALITY CONTROL -a.. !2..: £ \i (.~ -"'<.c. 
-~ Srkh, 

PROPOSED SCHEDULE FOR TOMORROW Cov-1, "'"~ Sc ,· 1 + G; (y (~ (1.. ,_.~ i ,· ..... c 
:l 

ADDmONAL REMA.RKS 

SIGNA lURE: .--(~ o, rw~ DATE: L/ ;,~ jqc 
INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. son.. OR SEDIMENT; SAMPLE TYPE: 

1 COMPOSITE. GRAB. SPLIT. DUPLICATE. RJNSA TE: AND SAMPLE !.D. NUMBERS 
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DAU.. Y QUALITY CONTROL REPORT 

PROJECT NUMBER 3)'~41.3/0 DATE '4/t C;/ct~ REPORT NUMBER ~ 
PROJECT ! 15 A-~ E JHr.· .. J r~.J L·c,L-, eJ p.,., 1t.. AOCNO. -
WEATIIER e. t -LOA TEMPERA~ RANGE C::D-1~'" WIND 
RUST PERSONNEL ON SITE (2 ,·, 1.:::. ~- 1c~ tl--{ 
CONTRACTORS ON SITE ~ v~c C !Q o.. v < ~ ::J:(}l. ... ~ 
VISITORS ON SITE :l:~ ..Ovt> s~ ~ f.c-; "'.; ( I~ 1, '-- I:J 
TIME ON SITE ' Q(OO TIME OFF SITE l9. 00 

SUMMARY OF WORK PERFORMED: s J.lc:J- --LSi-5',.., ..t- <; L 7 c--t',{ ISL ·"3i 

LEVEL OF HEALTii & SAFETI' PROTECilON [2 

EQUIPMENT USED: OPT g •' G. 
.J 

_...,; -
CALIBRATION(S) PERFORMED: ov~ a!<'. 

EQUIPMENT PROBLEM(S)IREMEDIES: -
SAMPLES COllEC'IE)• J' S L - c.,- & - 1- ).. Sst..- <"t,-3-'-f 

.2: S t:... - ~ ~ -JH$. £0 -~I .....tS"=-'7-1-l 
=r: G ~~ - S: lo :r~~.--:~4-1--:1. 

' 
':.I') L - ~c::,- ~0-4( 

SAMPLE COllECTION MEmOD(S) I1~ k < 2~c..t. .. \..l ~J"v-.., ~ ~ ~, k. 
) 

QUALITY CONTROL -
PROPOSED SCHEDULE FOR TOMORROW (' C ,,-I,· ...._v<- Sc : I ... ~~ '?r~~ 

ADDffiONAL REMARKS ~ -< f v :;z i )/ ,J -:!:' 2 '= - t.; 0 ' 
c~ ,..:7 ..I<L -l-4 ~ c, L-7:;,. ro.o .... ,~ ... 

A- t....r ._j, ~ L - ~ ~ 
I . ) I 

I 
J 

SIGNATURE: ~-~-- O'I~A DATE: Lf(!c /5 c 
INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOn.. OR SEDIMENT; SAMPLE 'TYPE: 

I \..OMPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE I. D. NUMBERS 
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...... ENVIRONMENT & 
1~1 INFRASfRUCfURE 

RUST E&I PROJECT NO. __ ;-_z._· ...,q_<f .... t ..... _ .... _~!.-v_' ---
CONTRACT NO. ________________ __ 

SUBCONTRACTORS ON SriC: 

c~d r:( - ·.- P ... _L \- ·~ p ' k!· . ·-~'"' - .~ 

EQUIPMENT ON SITE: ct.e( rr ,·, R.: c '(\fJI 
i) 

WORK PERFORMED (INCLUDING SAMPLING): 

A-E Daily 
QUDlity Control Report 

ER 1 1 1G-l-263 
1 Oa92 

DATE __ (...._./ f_t_7_J 1_{._: ----

OA y I s I M I T l>!1 TH I F I s 

WEAntER 

TEMP 

WINO 

HUMIDITY 

fA) :t:!.. 

RaiD Snow 

Report No. 

F; '(• ---~ (_ '€r.'X' ''' ~~· ' 
v 

r,Jl;t, :... ( "'. f_i 11_ <;:./u <.1/L ' ~<..J · V' -;_(_ ,<-4e>il . r. r' : 0: ~ .-~};~, ( :-C\.1 

T<"(_ - "-' "'\ ,-,.~·Q· /~ c· .. , ..K.r, ( •"''-. - I t.... ) G?~.J. -
T'S( - '-1 ~- ' c... ~- f ..;_, . ? !.,pC'4 

L <" <. - <-, '-J <' c.--~{· , ~ ~:..(k ( t.:,A (.~-- I 1-r• ·.) 4>/l.t .,!_.. ~<:' /-r. Ul ~.J.- . 

r.s (.:...we c:::: (" . • .2.~ ... 
... s- c-<-;- ( v,t~ I- 7 ' -~ 

- ----- /, -I 
; . - , ,. ·---~- A U);f1/L-'--, . 

-- .. . . . , --•.. 
-. - .. -

---. 

SHEET I OF I 

Rev. 2/93 F508/Eanh.Scl 
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DAILY QUA.LfnF CONTROL REPORT 

~PROJECTNUMBER '3391.1/.3/0 DAf ~ 7 ~<D REPORT NUMBER . 
PROJECT u~ .4-L c:.. ~~ 1,'-fJ T r us~v;·d_ fJJ' .-l.t.. AOCNO. -
WEAmER ('I~ TEMPERA111RE RANGE '-!0 -/()~ WIND -
RUST PERSONNEL ON SITE iZ ·'<- k o · LL--~~~ ~ 
CONTRACTORS ON SITE f- v·~ .. - c ( v.1 c-. v ~ ~ ~ cJ...u.... ) 
VISITORS ON SITE 1 1-.. .. !.(; ~ ~ c.._ S 4-c ""' :. b-" ~!. !> •• t,.._;, II;"'-..,..!': , ~ ~ lo(. ( F vc1.rc\ 
TIME ON SITE QIQQ TIME OFF SITE 'd-Oo o 

SUMMARY OF WORK PERFORMED: (Y""<~' f: vq v-o ~ V-(! VJ 'V"-~ 1£....~'--~ t,._,,· II 
<'ov-J.uc.. + so:\ s ()...1.1--. 111; \r_G (_rJ ~ "'-' ,·1 l..f't:' .. -1 r'.,.ut> u---1 r, tv s (\. ....... ,I_~ v.s_, 

J ~ V~ I _;:t I -~ ( C, V"C ~ '\ ~.:J. :t ~L -J~ q I.',l.--4~ -
'751--u~ ::t::zL...-1.1~~ I~ L-14 :L .,__j I2t,- !:J.~ 

J 

LEVEL OF HEAL Til & SAFETY PROTECTION f) 

EQUIPMENT US£0: ODT \J. ; G. 
...J 

I .... 
CALIBR.ATION(S) PERFORMED: - Q)L.M. ~~Vt.t'\. ~e L~ \ + '"'' Q, ! l·r cL !::::::2; 

EQUIPMENT PROBLEM(S)IREMEDIES: -

SAMPLES CO.l..l..ECIED• ':I (., L • - ~9 ::::r::cw-4+. -~... G VJ-4r 
_L G. ~..J -?! -, C\ 
~~u..; - c., 0 

I C, kd -~~ 
..J... ' w-'1 

:r ~ ~-~Y 

SAMPLE COLLECTION MEmOD(S) tJ ~ tf\ V" c r ~ :::::x::: 
1 Q l.'!f' \.' (~) QUALI1Y CONTROL -~ 

- 1..-, ( c:,l) ,,· -t ~ 

PROPOSED SCHEDULE FOR TOMORROW \c ..... "'-;.,....u< '::>(': ,· i 1' (:, ~_,,j ~-- ~-

u 
ADDmONAL REMARKS c, £ I,;- r.~ . ..../_ ~ c, I 1- {.,&j . ....,/ .)~'' \ .... l'g . 

I v ..... 

SIGNATURE: ~ 0' fi~r-< OA'I'E: L-/ /t r/.C? G 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOU. OR SEDIMENT; SAMPLE n'PE: 
. ._OMPOSITE. GRAB. SPLIT. DUPLICATE. RINSATE: AND SAMPLE !.D. NUMBERS 
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DAILY QUALITY CONTROL REPORT 

REPORT NUMBER • ., ~ , w '-' 

PROJECT U~ltc A1t,-~ T ~vs 1n'LI (Je>.o~/( AOCNO. ,...__ 

WEA'IliER \' J ...Q...(\1\ TEMPERA~ RANGE t:;o -?0'"' WIND -
RUST PERSONNEL ON SITE lll' c l"' 0 "ll.q<k '/ L ~ t:.-1 ~.r t;J. I l , ~ 
CONI'RACfORS ON SI'IE ~- \.)_~ ro (_ ()"'v<. -:! vh_on EJ..., "TrH .. '-, 
VISITORS ON SITE J -
TIME ON Str.E QIOQ TIME OFF SITE rl-o+.o 

SUMMARY OF WORK P.E.RFORMED: <.;. ........ j J.. t..:t :::z:. 4 L- -7 .::r-st..-~c:- .=,L-40-.. ~SL-'11 
:r s t..... - _(q ~ I!J!,.. -)...~ ~ ~ 4 /...- c; 

LEVEL OF HEALTii & SAFETY PRO'IEcnON 12 

.EQUIPMENT USED; DDI ~;0. .., 
~--

CALIBRATION(S} PERFORMED: 

EQUIPMENI' PROBL.EM(S)IREMEDIES: -

SAMPLES COLLECTED• ~~i.t:d-7 .....1. G lu -U I .....L.. G u.J-'J 
:::r (, (.0 - ~ c, .J_.(.LJ-~ 
.......J. c; ~...:-~0 :::::I;~w-)"3 

SAMPLE COWCfiON METHOD(S) tJ ~ ~11"0 2,; ~:t::: 

QUALITY CONTROL -

PROPOSED SOIEDULE FOR TOMORROW ( o .,-..~ .' "' v ~ I E ; ....... -~ '"J~· , J +-_f.. \..J c..('..__~ i ,' ... o 

ADDmONAL REMARKS (::.-A......2... ~ 7 (' "(\. ' - c ... l," L ' i ·t C t\ .:..., -{.' s_.· ·!" C, (.' , I ~ 
I 

t (' I I ~ < .. 2.-('/ 
... 

SIONAnJRE: ~bt 0 '![-!._; 
J DAlE: t-J /t? fq l 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. SOIL OR SEDIMENT; SAMPLE TYPE: 
i.. \..OMPOSITE. GRAB. SPLIT. DUPLICATE. RINSA TE: AND SAMPLE I. D. NU?vffiERS 
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1111 .... ENVIRONMENT & 
1~1 INFRASTRUCI1JRE 

A-E Dllily 
QUlliity COIIITDl Rtport 

ER 1110-1-263 
\ Ott92 

DA~---~-t_/1_8_11_6 ________ __ 

OA y I s I M I T I w rnq F I s I 
Bright 
Sun ~ 1- ·-·· Rain Snow 

CLIENT PROJECT MANAGER -------

WEAmER 

1EMP To32 32-50 ~ 70-8S 8S up 

WIND Still !Moderate High ReponNo. 
~ 

k ~oderat.e Humid 

PROJEct' .33741 . "</() 

RUST E&l PROJECT NO. fWii eA I w} . P k 
CO~CTNO. _______________ __ HUMIDITY 

SUBCONrAACTORS ON SITE: [-Q.u(-[ ' 

EQUIPMENT ON SlTE: 
t=-Rur ~G R.. i C" 

LJ 

WORK PERFORMED (INCLUDING SAMPLING): 

7a:.J iJy-/ . .. c., < -b 

.r ";) -::t .T__')L <.,f': _<;,:,. . c (I (1 ··-) ·) .,. {'k.-1'CJ -~~ ' 
I· 

lr)l'lt'l _1-:::c:.. '-I I <. .... .-....~...t.t ) '-I' 3 · r , 
.t.- 5 !-,.. ~(, 

1'7 If' Z<:( - (-. .<::.... ,..JJ - 1 '-Z I I 4/~-L.f~ -

/Lr~C :rs l .. .;- <:"c. .~ I '- 2, /__ t./t ,'_ '-II ' 

I) 10 'X<>:(. - 7.0 <:r.. . (1 r'-2' / ~-1~. ~- , _9 h) / .:::-c..J-.• 

------- ------- A J I J I 

-------- _I/~ lf!j/)!_, ,------ ----------
-------· 

....... 

-~ 

........ .........._ 
.. 

' 

SHEET ---OF---

Rev. 2193 FSOB/Earth.Sci 
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...... ENVIRONMENT & 
~~~~ INFRASrRUCI1JRE 

A-E Daily 
Qrudity ColllrDl Report 

EJt lllG-1-263 
1 Oct92 

DATF..___..L/II..L..n.....~..l,_,.;1' 6;;._,... __ _ 

DAy I s I M I T I w I Til L& I s I 

CLIENT PROJECT MANAGER --------
PROIEcr 3.$ CJc..t I 3 I() 
RUST E&l PROJECT NO. .4-ft cJ J:,J Pc,j~ 
CONTRACT NO.'------------

SUBCONTRACTORS ON Sl1C: FRL.u-o 

EQUIPMENT ON SITE: FfJJ.J~n RrG-

WORK PERFORMED (INCLUDING SAMPLING): 

t. c..-\ - CLl/"1' · v~ r .. • < -b 

.., " ,, I c./ - :::J.. J ( r-COr J- <£L .2, " ( (_ '2 •\ 

WEAntER 

TEMP 

WIND 

HUMIDITY 

Bright 
Sun 

To32 

Still 

Dry 

~ {'to -'-' 1 ) 

Clear 

32-SO 

Moder.lte 

>< 
Moderate 

X" 
Rain Snow 

~ 10-8S 85 up 

High ReponNo. 

Humid 
::>< 

7Cil) ~<: (_ - ~s s('. ,(.-~ (( 
1
-7 ' \1/"c../-t.t s • .JJ .. .J. ),-_. &of- (/ c-.:16 · ')_('(1,_/, }t:.v ~~~rL". 

.iA~ /_ T< (.. - rl-. 'd-- ~., ('J - (I . -2 ' ) 
v 

(, ~ 1.... ( l \-,,. _,...{j r ~ /...,. <; , ..(. ,,_f- 2.: (.) . ~4·.Q~ 

I 7 3{) Is.t..- bO <:" ,., ..Q , _ ( ! '- (''. :r (s <-:.-·- <- (,_ ~' 

II()C\ -r("(_ .(, ;:> So. I' _(! . ;:_) '.::- ('-fr - I...J I) 

i_J.fm T ,t-41-. ( .r.., A; ·J t ~' ' "~I:_. c.<,. • •' \.-,vl'~ <.1'"• .ilr\ I '-I ' - I<\, '-'···~it.; ( ,.,Q~.-bl 

I C.,~ (; l·s <.. - '-f ' r:-i' ri .: t c) 1/ t.J ·_ , -~-' ' ~: •"l .f.· r~ C~Cc ·.~. - l 

I q (' (} T.S( -t.:fa ( ~.r-{l: .Cf! \ ( I Z - I ~ . ) 3~. &r-: .tLk1 · 
'· (:. i'! d..-.20 \ 

. 
.-:l L"· .. T <- c... .. s-a :i LJ.·-'"") ~· ,. ·' r_,r ·ll .l) .;,:,s ;', .v .... . . 

2 I<:.._~ rr1.{ _!;, t 
d . 

-::5!..1 1;/;d-
; ~ -
~ --

SHEET I OF I 
I 

Rev. 2113 FSOS/Eanh.Sci 
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DAILY QUALITY CONTROL REPORT 

~~OJECf NUMBER '3";q41 "?10 DATE REPORT NUMBER !) 
L 

PROJECT r2s)-c<: A II.' C cA .J,-v-J vo;-l v•' J iJ o.Y /L AOCNO. -
WEATiiER C'l ov~ ~ 'reMP.ERA 111RE RANGE S' ~ -t oc- WIND -
RUST PERSONNEL ON SITE ~·'c.l., Q. IL.-4>-(f<. I t-..e~+'(._. W."ll:~ 
CONTRACI'ORS ON SITE \-~ ··~ 7 :0 ~II' Q ..:l,~ lt-.v- ::a t=:;; :::. ·:s:w f :o, :s 
VISITORS ON srm 
TIME ON SI'I'E C2Q'-) TIME OFF SI'I'E l ~dC ( C ' l(n~.) I WL 1\ ;o,..-.--") 

SUMMARY OF WORK PERFORMED: "" J.~ (, (..,j t..f .-iC,I--~0 ~ r s {,.- cJ 1 J<;L--?). 

.t.EVEL OF HEAL Til & SAFEn' PROTEcnON (J 

EQUIPMENT USED: () 0 T ,...~.. ,- Q 

~ 

J ...... 
CALIBRATION(S) PERFORMED: -
EQUIPMENT PROBLEM(S)IREMEOIES: -

SAMPLES COL..LECIED• _.:.. G 11..' -lee .J_ & lJ.-'- J I 
.::::rG u..; ·~o -o.. T Gu..;-;:}')-

-=r ( t...; - bO - b. 

SAMPLE COllECTION MEniOD(S) tJ ~ ~V"C c ";;:::{ 
QUAUn" CONmOL - (\ i~ ~ 2 ,;'-~t 

- b :.> 0 i ,-..,£, 

PROPOSED SCHEDULE FOR TOMORROW 

ADDmONAL REMARKS 

SIGNATURE: -f~. ('' (JJ DATE: L-J/( q I q G 
'~ 

INDICATE SAMPLE MEDIA: GROUNDWATER. SURF ACE WATER. son. OR SEDIMEl'rr; SAMPLE TYPE: 

I"' MPOSITE. GRAB. SPLIT. DUPLICATE. RINSATE: AND SAMPLE I.D. NUMBERS 
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11M .... ENVIRONMENT & 
1~1 INFRASTRUCTURE 

CLIENT PROJECT MANAGER -------
PROJECT S 31 LLJ. 3 I i; 

RusT E&I PRoJECT No. A et< eA r,,e) Pw.k 
CONmACTNO. ___________________ __ 

SUBCONTRACTORS ON sm:: ER.u.t:o 

-
EQUIPMENT ON Sin:: ff(U_(·,-0 Rrtr 

WORK PERFORMED (INCLUDING SAMPLING): 

_7._oc i4Fr .vv C-c ·-u 

lvr IS.L -~· ~ ( ~'!(pA.-1 . II \ tfc;'-7c') 

y-" (_: r..s.L -.!!fa L~~ll\ /3~- 55) 

<f4<:" ()(!.· II f' "<.. r--J.I. ·~ .' '0. 

q.::£) j.vJ (~. T. < k_" 'f-vJ~"L <-

, '2. ·, ,...&.,Q. !.. C-• ..if>( H-JL • ~~ . .A~ cJ.; !11 Q I rJ 

'--...___ 
./ 

~~-/ 

A-E Daily 
QUIIlity Control ReptJrt 

ER lllG-1-263 
1 Oct92 

DA~~-4~/(_·~-~~~1~f ______ __ 

DAY I s I M t T I w 11111 F I ~I 
Bright Clear RaiD Snow 
Sun X WEAniER 

To32 32-.SO ~0 70-8~ 85 up 

WIND Still Modera~e High Report No. 
~ 

Dry Moderate Humtd 
...x-HUMIDITY 

~0 . .fd / -~~1~d 
J1 '~ r~rhj 

t-eAP1-- / rJlc::·-b (.:.. ..,. C'~'l,l 
r - ....) 

~~ 

---------- ........ ~ 

~ 
.......... -

SHEET i OF I 

Rev. 2A3 FSOSIE.arth.Sci 
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1.1 PURPOSE AND SCOPE 

Appendix C 
Risk Reduction Standards Evaluation for the Allied Industrial Park 

1.0 INTRODUCTION 

The purpose of the Risk Reduction Standards (RRS) evaluation was to determine whether 
contamination detected in the soils and/or groundwater at the Allied Industrial Park (AlP) Landfill 

complies with one of four RRS established in the Hazardous Sites Response Act (HSRA). The RRS 
evaluation was conducted under the framework established by HSRA. 

The scope of work included a complete compliance evaluation for groundwater Type I and Type 3 

RRS. This was conducted through a comparative analysis of site groundwater contaminant 

concentrations to the concentrations provided in Table 1 of Appendix III of the HSRA regulations. 
A preliminary evaluation of compliance with soil Type 1 and 3 RRS was accomplished through a 

comparative analysis of site soil contaminant concentrations to the RRS provided in Table 2 of 

Appendix III of the HSRA regulations followed by evaluation of other HSRA defined criteria. 

For constituents in soil and groundwater which exceeded Type 1 and Type 3 RRS, Type 2 and 

Type 4 RRS evaluations were performed. Type 2 and Type 4 RRS were calculated using criteria 

established in HSRA and the contaminant concentrations were subsequently compared to those 

standards. 

1.2 ORGANIZATION OF REPORT 

This report is organized with the Type 1 and Type 3 RRS evaluations in Sections 2.0 and 3.0 

followed by Type 2 and 4 RRS evaluations in Sections 4.0 and 5.0. The Type 1 and 3 standards are 
often referred to as the "fast-track" options for residential and non-residential scenarios. The fast­
track options are easier to calculate because they use standardized exposure assumptions provided 

by the Georgia EPD. In most cases the evaluation of the fast-track options is a simple comparative 
analysis to concentrations levels already established in HSRA. In Sections 4.0 ·and 5.0 Rust, 

following the RRS process, has evaluated the Type 2 and Type 4 RRS by applying site specific risk 
assessment information to the residential and non-residential scenarios. 
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2.0 TYPE 1 RlSK REDUCTION ST AN'DARDS 

2.1 GROUNDWATER REQUIREMENTS 

The criteria for meeting the Type 1 Risk Reduction Standards (RRS) are described in Rule 391-3-
19-.07 of Georgia Department of Natural Resources Environmental Protection Division, Hazardous 

Site Response. The Type I RRS is often referred to as the "fast track" option that uses conservative 

exposure assumptions. Evaluation of these standards only requires a simple comparison of the site 

groundwater analytical data to constituent levels that are written into the HSRA rules. Criteria for 
meeting Type 1 (residential) RRS are as follows: (Note that criteria for Type 1 and Type 3 for 

groundwater are the same.) 

"At any point within ground water that has been affected by a release, concentrations of regulated 

substances in groundwater samples shall not exceed concentrations given in Table 1 of Appendix 

III or, for those substances not listed, the background or detection limit concentration. If two or 

more regulated organic compounds are present in ground water, their sum in a single sample shall 

not exceed 10 mg/L ifthe Table 1 value for each compound is less than 5 mg/L, or, where at least 

one compound has a Table 1 value greater than or equal to 5 mg/L, the sum of the concentrations 

shall not exceed the maximum Table 1 value for a detected compound plus 10 mg/L. " 

2.2 RESULTS OF TYPE 1 RRS EVALUATION ON GROUNDWATER 

During this evaluation the Type I RRS criteria were compared to dete.cted concentrations from 

groundwater samples collected at the AlP. Analytes that were detected which have no HSRA 

standards established were compared to background or detection limit. 

A number of analytes were <;letected in groundwater samples collected from the AlP that exceeded 

the Type 1 groundwater RRS. Parameters which were detected at levels exceeding HSRA 
groundwater limits in Table 1 of Appendix III ofHSRA include: 

• 1, 1-dichloroethene 

• beryllium 

• bis(2-ethylhexyl)phthalate 
• chloromethane 

• copper 

• mercury 

• nickel 

• trichloroethene 

• zmc 
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The following compounds were also detected but have no HSRA limits set: 

• 1,2,4-0imethylbenzene 
• 2,6-dinitrotoluene 
• a,a-dimethylphenethylamine 
• cis-1 ,2-dichloroethene 

Table C2-1 provides a complete listing of all groundwater detections which were found to exceed 
the RRS. The most frequent exceedances were from metals including cadmium, chromium, lead~ 
and nickel. These parameters were exceeded at the majority of DPT groundwater sampling 

locations. Antimony, arsenic, beryllium copper, thallium, and zinc were detected in only one or two 

groundwater samples above their respective RRS (Table C2-l ). Mercury was detected in three 

groundwater samples at concentrations of0.002 and 0.003 milligrams per liter (mg!L) which slightly 

exceeded the RRS of 0.002 mg/L. Chromium, lead, mercury and nickel were all detected in 

background DPT boring locations exceeding their respective RRS. Beryllium, cadmium and 

thallium were also detected in borings ISL-60 and ISL-61 which, while not established as 

background points are clearly in an up gradient position to all of the industrial areas and/or suspected 

source areas at the AlP. 

The most frequently detected volatile organic compound (VOC) exceeding the RRS is 
trichloroethene (TCE). The RRS standard of 0.005 mg/L was exceeded at 22 direct push technology 

(DPT) groundwater sample locations (Table C2-l). In addition, the RRS was exceeded for 

1,1-dichloroethene and vinyl chloride at IGW-9 and exceeded for chloromethane at IGW-14. 

However, it .should be noted that these ''hits" were qualified by the laboratory as J-values and should 

only be considered estimates. Methylene chloride was detected in four groundwater samples at 

estimated (J-value) concentrations of0.011 mg/L to 0.031 mg!L. The RRS for methylene chloride 
is 0.005 mg/L. · 

Bis(2-ethylhexyl)phthalate was detected at five locations exceeding the RRS. However, each of 

these detections was flagged as estimated. 

Several compounds were detected that did not have RRS established. Cis-1 ,2 dichloroethene was 

detected in three DPT groundwater samples including IGW-9 (6.3J mg!L), IGW-24 (0.044 mg/L), 

IGW-28 (0.011 mg!L) and IGW-8 (0.005 mg/L). A single detection of 1,2,4-trimethylbenzene was 

observed in IGW-9 and single detections of2,6-dinitrotolune and a,a-dimethylphenethylamine were 
observed in IGW-15. In accordance with the RRS process, these detections would be considered to 

exceed the RRS for these compounds since these parameters do not have a standard and were not 

detected in background groundwater samples. 
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2.3 SOIL REQUIREMENTS 

AppendixC 
Risk Reduction Standards Evaluation for the Allied Industrial Park 

The criteria for meeting the Type 1 RRS are described in Rule 391-3-19-.07 of Georgia Department 

of Natural Resources Environmental Protection Division, Hazardous Site Response. 

Criteria for meeting Type 1 (residential) RRS for soil are as follows: 

"(c) Criteria for soil. Concentrations at any point above the uppermost groundwater zone in soil 

that has been affected by a release shall not exceed the concentrations given in Table 2 of 
Appendix III or, for those substances not listed, the least of the concentrations from Items 

1 through 3 below: 

1. Concentrations which will not cause contamination of groundwater at levels which exceed 
. Type groundwater criteria, determined as the highest of the soil concentrations in Items 
(i)-(iii) below: 

(i) Soil concentrations in Appendix I, excluding any values given in square brackets; 
(ii) Multiplication of the Type 1 groundwater concentrations criteria by a factor of 100. 
(iii) Demonstration through use of the Toxicity Characteristic Leaching Procedure, 

SW846 Method 1311, or other method approved by the director that a concentration 
in soil will not generate leachate concentrations that exceed Type 1 groundwater 

criteria. 

[Note: For substances excluded under Item (i) above and not listed on Table 1 of Appendix III, the 

concentration under Rule 391-3-19-. 07(6)(c)(1) shall be considered non-calculable.} 

2. Concentrations which are unlikely to result in any noncancer toxic effects on human health 

via soil ingestion along with inhalation of volatiles and particulates, determined using 
Equation 7 of RAGS, Part B, and standard residential exposure assumptions in Table 3 of 
Appendix Ill 

3. Concentrations for which the upper bound on the estimated excess cancer risk is less than 

or equal to 1 rr' (1 r;-t for Class C carcinogens) via soil ingestion along with inhalation of 
volatiles and particulates, determined using Equation 6 of RAGS, Part B, and standard 
residential exposure assumptions in Table 3 of Appendix III. 

[Note: Where concentrations are non-calculable under Items 1-3 above, the soil criterion shall be 

the higher of the background or detection limit concentrations.]" 
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Risk Reduction Standards Evaluation for the Allied Industrial Park 

2.4 RESULTS OF TYPE 1 RRS EVALUATION ON SOIL 

To evaluate compliance with the Type 1 soil RRS for the site, the results of soil sampling were 

compared first with concentration limits provided in Table 2 of Appendix III of the HSRA 

regulation. For those compounds that were detected, but not listed in Table 2 of Appendix III, the 
detected analytes were compared to the highest of the soil concentrations of either the ( 1) soil 
concentration in Appendix I of the HSRA regulation, excluding any values given in square brackets, 

or (2) multiplication ofthe Type 1 groundwater concentrations by a factor of 100. For the purpose 

of this project, the detected soil analytes were not further evaluated against the other criteria 

established in Parts 1 through 3 of the Type 1 criteria quoted above. Because the Type 1 standard 
was not in compliance further evaluations were not considered necessary. 

Few analytes were detected in soil samples collected from the AlP that exceeded the Type 1 soil 
RRS based upon the criteria of exceedences of concentrations in Table 2 of Appendix III or the 

higher of concentrations of those described in Item 1 of Rule 391-3-19-.07(6)(c). Table C2-2 

provides a listing of all soil detections exceeding these criteria. 

Parameters exceeding Type 1 RRS of Table 2 of Appendix III (of HSRA) include antimony, 

cadmium, chromium, and zinc. These criteria were exceeded at six different soil sampling locations 

(Table C2-2). Criteria for TCE and PCE were exceeded at locations ISL-4 and ISL-8. 
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3.0 TYPE 3 RISK REDUCTION STANDARDS 

3.1 GROUNDWATER REQillREMENTS 

Type 3 (non-residential) groundwater RRSs are exactly the same as the Type 1 (Section 2.1). 

3.2 RESULTS OF TYPE 3 RRS EVALUATION ON GROUNDWATER 

The results of Type 3 groundwater RRSs are exactly the same as the Type 1 (Section 2.2). 

3.3 SOIL REQUIREMENTS 

Criteria for meeting Type 3 (non~residential) RRS for soil are as follows: 

" I. Concentrations at any point above the uppermost groundwater zone in soil that has been 

affected by a release shall not exceed the higher of concentrations described in Item 1 of 

Rule 391-3-19-.07(6)(c) or those listed in Table 2 of Appendix Ill. 

2. Concentrations in surface soil (soil within 2 feet of the land surface shall not exceed the 

lower ofthe concentrations defined in Items (i) and (ii) below. If neither of the calculations 

implied below can be made, the surface soil criterion shall be equal to the criterion of Item 

1 above. In no event shall compliance with the surface soil criteria be achieved by applying 

two feet of clean soil onto the original/and surface. 

(i). Concentrations which are unlikely to result in any noncancer toxic effects on human 
health due to ingestion of soil and inhalation of particulates and volatiles, 

determined using Equation 7 of RAGS, Part B, and standard nonresidential exposure 

assumptions in Table 3 of Appendix Ill. 

(ii). Concentrations for which the upper bound on the estimated excess cancer risk is less 

than or equal to 1 0"5 (1 o-' for Class C carcinogens) for human ingestion of soil and 

inhalation of particulates and volatiles, determined using Equation 6 of RAGS, Part 

B, and standard nonresidential exposure assumptions in Table 3 of Appendix Ill " 

3.4 RESULTS OF TYPE 3 RRS EVALUATION ON SOIL 

The evaluation of compliance with the Type 3 soil RRS for the site was performed in two steps. The 

first part of the above quoted Type 3 RRS was evaluated by comparing soil analytical results with 

the higher of concentration limits provided in Table 2 of Appendix III (of HSRA) or the higher of 
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\....) concentrations described in Item I of Rule 391-3-19-.07(6)(c). The second part of the Type 3 

criteria was accomplished by calculating if any surface soil detections (samples collected within 2 

feet of the land surface) exceeded the lower ofthe concentrations defined in Items (i) and (ii) of 
part 2. 

u 

Evaluation of the first part of the Type 3 RRS criteria is the same as that described above under 

Type 1 (see Section 2.4). Hence, the Type 3 RRS are exceeded for antimony, cadmium, chromium, 
and zinc at 6 soil sampling locations, and for TCE and PCE at two soil sampling locations. 

Evaluation of the second part of the Type 3 RRS for soil indicates no exceedenc~s for surface soils 
of these criteria. Calculations are identical to those described in Section 4.0 using the Risk 

Assessment Guidance for Superfund (RAGS) Part B (EPA, 199la). 
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Risk Reduction Standards Evaluation/or the Allied Industrial Park 

4.0 TYPE 2 RISK REDUCTION STANDARDS 

Type 2 RRS calculations were performed for only those groundwater constituents which exceeded 

Types 1 or 3 RRS. A total of 12 analytes (seven organics and five inorganics) in groundwater were 

identified for Type 2 RRS analysis (Table C4-1). 

4.1 GROUNDWATER REQUIREMENTS 

Per HSRA Rule 391-3-19-.07(7), Type 2 RRS establish media concentrations at which constituents 

pose no significant risk or hazard based on a site-specific, residential use scenario. To comply with 

Type 2 standards, all source materials must meet the criteria established herein. 

For groundwater, HSRA 391-3-19-.07(7b) states that the Type 2 RRS is the lesser ofitems 1 and 

2 below: 

"I) Concentrations which are unlikely to result in noncancer toxic effects on human health via 

ingestion of, or inhalation of volatiles from ground water, determined using Equation 2 from 

RAGS Part Band site-specific exposure factors for the residential use scenario. 

2) Concentrations for which the upper bound on the estimated excess cancer risks is less than 

1 0"5 via ingestion and inhalation of, and inhalation of volatiles from ground water, 

determined using Equation 1 from RAGS Part B, and site-specific exposure factors for the 

residential use scenario." 

If neither of the risk-based concentrations can be calculated for a particular chemical, the Type 2 
RRS is then the higher of: 1) the constituent concentration in Table 1 of Appendix III (HSRA 391-
3-19); 2) the background concentration; or 3) the detection limit concentration. 

In situations where risk-based concentrations are less than the detection limit and/or background 

concentration for a chemical, the greater of the detection limit or background concentration becomes 

the Type 2 RRS. 

4.2 EXPOSURE ASSUMPTIONS AND TOXICITY VALUES FOR GROUNDWATER 

Site-specific exposure parameters used to solve RAGS Part B Equations I and 2 (EPA, 1991a) are 

described below. For the residential use scenario, groundwater from the Allied Industrial Park area 

is assumed to be used as a sole source of potable water for an adult receptor. Inhalation exposure 

to volatiles from groundwater is assumed to occur while showering as well as during other 

household activities. These assumptions are incorporated into Equations I and 2 of RAGS Part B. 
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The residential exposure factors used in developing Type 2 RRS are presented in Table C4-2. The 

standard adult body weight of 70 kilogram (kg) was used in all derivations (EPA, 1995b; EPA, 

1990a; EPA 1991b). For the residential exposure scenario, an exposure duration of30 years was 
applied. This value represents the national upper-bound (90th percentile) time at one residence 
(EPA, 1995a; EPA l99lb). The typical residential exposure frequency of 350 days per year 
(days/yr) (EPA, 1991b; EPA, 1995a) was assumed for exposures to groundwater. The averaging 

time was assumed as 30 years for noncarcinogenic exposures and 70 years for carcinogenic 

exposures. 

The mean adult tap water intake for Atlanta, Georgia residents (1.41iters per day (L/day)) was used 

for the groundwater ingestion rate (from Table 2-1; EPA, 1995b). An inhalation rate of 13.3 m3/day, 

which is a daily mean value (including resting periods) for a residential setting (p 3-46; EPA, 

1995b ), was used for the resident. 

Toxicity information used in this evaluation was obtained from sources outlined in EPA guidance 
(EPA, 1995a). The preferable source was the Integrated Risk Information System (IRlS; EPA, 
1996). If values were not available from IRIS, the Health Effects Assessment Summary Tables 

(HEAST; EPA, 1995c) or the EPA National Center for Environmental Assessment (NCEA) was 

consulted. The NCEA values are considered provisional or interim values. Oral and inhalation 
toxicological information for the RRS constituents are presented in Table C4-3. 

4.3 RISK-BASED EQUATIONS AND TYPE 2 RRS RESULTS FOR GROUNDWATER 

Using the exposure factors outlined in Section 4.2 along with Equations 1 and 2 from RAGS part 

B (EPA, 199la), Type 2 risk-based concentrations were developed for each groundwater constituent. 
The volatilization factor for VOCs (Kin RAGS Part B equations) in groundwater was conservatively 

assumed as 1.0, which represents all VOCs in water entering the atmosphere. If the residential 

exposure factors (Table C4-2) are inserted into the equations (RAGS part B Equations 1 and 2) and 
the equations are reduced, the resulting risk-based concentration (RBC) equations for residential 

exposure to groundwater are: 

for noncarcinogenic effects, 

RBCncar = THI I [ (0.01921R.fD0 ) + (0.182/RfDi) ]; 

and for carcinogenic effects, 

RBCcar = TR / [ (8.22E-03 X Sf0) + (7.81£':'02 X SFi)) 

where: 

RBCcar Carcinogenic Risk-Based Concentration (mg/L), 
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RBCncar = 
THI = 
TR = 

RFDo = 

RFDi = 
Sfo = 
Sfi = 

AppendixC 
Risk Reduction Standards Evaluation for the Allied Industrial Park 

Noncarcinogenic Risk-Based Concentration (mg/L), 

Target Hazard Index (unitless) 

Target Risk Level (unitless) 

Oral Reference Dose (mglkg-day) 

Inhalation Reference Dose (mg/kg-day) 

Oral Slope Factor (kg-day/mg) 

Inhalation Slope Factor (kg-day/mg) 

Toxicity values (Table C4-3) and HSRA-required target risk (1 0"5) or target hazard (1 .0) values are 

inserted into the above RBC equations, which are then solved for the Type 2 risk-based 

concentrations. Type 2 carcinogenic and noncarcinogenic risk-based concentrations are swrunarized 

along with the other criteria required by HSRA [319-3-91-.07(7)] in Table C4-4. 

The final Type 2 RRS are also designated in Table C4-4. Three constituents (2,6-dinitrotoluene, a,a­

dimethylphenethylamine, and vinyl chloride) had final RRS equal to their detection limit. Tills was 

a result of the calculated risk-based concentration being less than the detection limit. Detection 

limits were obtained from EPA (1990b) and were assumed to be equivalent to quantitation limits for 

organics and detection limits for inorganics. Two constituents, chromium and lead, had background 

concentrations as final RRS. The remaining RRS (Table C4-4) were obtained from the risk-based 

V concentrations. 

u 

The constituents which exceeded the Type 2 RRS at least once are cadmium (detected 27 times 

and exceeded criteria 1 time), chromium (detected 58 times and exceeded criteria 43 times), 

dimethylphenethylamine (detected 1 time and exceeded criteria 1 time), lead (detected 59 times and 

exceeded criteria 35 times), trichloroethene (detected 27 times and exceeded criteria 17 times), vinyl 
chloride (detected and exceeded criteria 1 time) and cis-1 ,2-dichloroethene (detected 3 times and 

exceed criteria one time). · All other constituents under consideration (1,2,4-trimethylbenzene, 

2,6-dinitrotoluene, bis(2-ethylhexyl)phthalate, mercury, and nickel) did not exceed the RRS at any 

point in groundwater. All samples exceeding the Type2RRS are provided in Table C4-S. 

4.4 SOIL REQUIREMENTS 

For soil, HSRA 391-3-19-.07(7c) states: 

"(c) Criteria for soil. Concentrations at any point above the uppermost groundwater zone in soil 

that has been ajftcted by a release shall not exceed the least of the concentrations in Items 

1 through 3 below, or for those substances for which calculations cannot be made, the 

highest of the concentrations in Table 2 of Appendix III, background concentrations, or 

detection limit concentrations: 
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Concentrations which will not cause contamination ofgroundwater which exceed Type 2 
groundwater criteria, as determined by any laboratory test and/or fate and transport model 

recognized by USEP A and approved by the Director, at a point of exposure defined as any 
point at which a drinking water well could be installed 

2) Concentrations which are unlikely to result in any noncancer toxic efftcts on human health 

via ingestion along with inhalation of volatiles and particulates, determined using 

Equation 7 from RAGS Part B, and site specific exposure factors fro the residential use 

scenario. 

3) Concentrations for which the upper bound on the estimated excess cancer risks is less than 
1 0"5 via soil ingestion along "Htith inhalation of volatiles and particulates, determined using 

Equation 6 from RAGS Part B, and site-specific exposure factors for the residential use 

scenario. " 

In situations where calculated risk-based concentrations are less than the detection limit and/or 
background concentration for a chemical, the greater of the detection limit or background 
concentration becomes the Type 2 RRS. 

4.5 EXPOSURE ASSUMPTIONS AND TOXICITY VALUES FOR SOIL 

For the residential scenario, the receptor is assumed to reside within the Industrial Park Area. Thus, 

exposure to soil occurs via incidental ingestion as well as inhalation of volatiles and particulates 

from soil. Volatilization factors for estimating soil-to-air transfer (used in Equations 6 and 7, RAGS 

Part B) were estimated following RAGS guidance (EPA, 199la; Equation 8). The derivation of 
volatilization factors for VOCs is presented in Table C4-6. The default particulate emission factor 
(PEF; 6.79E+8 m3/kg) from EPA Draft Soil Screening Guidance (EPA, 1994) was used in RAGS 

Part B Equations 6 and.7. 

The residential exposure factors used in developing Type 2 RRS are presented in Table C4-2. The 
body weight, exposure duration, exposure frequency, inhalation rate, and averaging time were the 

same as those used for groundwater exposures (Section 4.2). The mean incidental soil ingestion rate 

(home and yard exposures) for adults in residential settings (60.5 mg/day) was used to represent a 

reasonable soil ingestion rate (fable 2-260; EPA, 1995b). 

The hierarchy of sources for toxicity information was the same as that identified for groundwater 

(Section 2.2). Toxicity values are presented in Table C4-3. 
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RISK-BASED EQUATIONS AND TYPE 2 RRS RESULTS FOR SOIL 

Using the exposure factors outlined in Section 4.5 along with Equations 6 and 7 from RAGS part B 

(EPA, 199la), Type 2 risk-based concentrations were developed for each soil constituent. If the 

residential exposure factors (Table C4-2) are inserted into the equations (RAGS part B Equations 6 

and 7 and the equations are reduced, the resulting RBC equations for residential exposure to soil are: 

where: 

for noncarcinogenic effects, 

RBCncar = THI I { {8.29E-7!RID0 ) + (0.182/RIDi x ((1/PEF)+{INF))] }; 

and for carcinogenic effects, 

RBCcar = TR I { (3.55E-7 X SF 0 ) + (7.81E-2 X SFi X ((1/PEF)+(INF))] } 

RBCcar 

RBCncar 
THI 

VF 

PEF 
TR 

RFDo 

RFDi 

Sfo 
Sfi 

= 
= 
= 
= 
= 
= 
= 
= 

= 

= 

Carcinogenic Risk-Based Concentration (mglkg), 

Noncarcinogenic Risk-Based Concentration (mg/kg), 

Target Hazard Index {unitless) 

Volatilization Factor (chemical specific- Table 4; m3/kg) 

Particulate Emission Factor (6.79E+08 m3/kg) 
Target Risk Level (unitless) 

Oral Reference Dose (mg/kg-day) 

Inhalation Reference Dose (mg/kg-day) 

Oral Slope Factor (kg-daylmg) 

Inhalation Slope Factor (kg-daylmg) 

Toxicity values (Table C4-3) and HSRA-required target risk (10"5
) or target hazard (1.0) values are 

inserted into the above RBC equations, which are then solved for the Type 2 risk-based 

concentrations. 

Type 2 soil standards which are protective of leaching to groundwater were estimated using 

Equation 8 of EPA Draft Soil Screening Guidance (EPA, 1994). The derivations are presented in 

Table C4-7. Leachate standards for metals were not derived due to the high degree of uncertainty 

associated with metal partitioning data. The groundwater concentrations used as the leachate goal 

were estimated following the protocol outlined in Section 4.1 through 4.3. 

The final Type 2 soil RRS are designated in Table C4-4. Three constituents, cis-1,2-dichloroethene, 

tetrachloroethene, and trichloroethene, had RRS equal to their detection limits. The remaining RRS 

were obtained from risk-based concentrations. 
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\.,) The derived Type'2 RRS (Table C4-4) were compared with maxirimrn detected concentrations in 

groundwater and soil from the AlP. The maximum concentrations for the analytes under 

consideration can be found in Table C4-l. In order to comply with Type 2 RRS, all media 

concentrations must be equal to or less than the derived Type 2 media standards. 

Of the seven soil constituents, only tetracWoroethene and trichloroethene exceeded the Type 2 RRS. 

Tetrachloroethene exceeded the criteria one time (ISL-4 1'-3') and tricWoroethene exceed the criteria 

two times (ICL-4 1'-3' and ISL-8 9'-I 1'). All other constituents were present at concentrations less 

than the Type 2 RRS. 
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Risk Reduction Standards Evaluation for the Allied Industrial Park 

5.0 TYPE 4 RISK REDUCTION STANDARDS 

Per HSRA Rule 391-3-19-.07(7), Type 4 RRS establish media concentrations which pose no 

significant risk or hazard based on a site-specific, non-residential use scenario. To comply with 

Type 4 standards, all source materials must meet the criteria established herein. 

5.1 GROUNDWATER REQUIREMENTS 

Type 4 groundwater RRS are developed (using a non-residential use scenario) following exactly the 

same methodology as stated in the Type 2 RRS derivation (Section 4.1 ). 

5.2 EXPOSURE ASSUMPTIONS AND TOXICITY VALUES FOR GROUNDWATER 

· For the non-residential use scenario, the most likely receptor is a person employed at the industrial 

park (i.e. office or light industrial worker). Although a public water supply is present at the 

industrial park, exposure to groWldwater is assumed through ingestion and inhalation of volatiles. 

This assumption is consistent with HSRA requirements and also is consistent with the industrial 

exposure assumptions promulgated by EPA (EPA, 1991 b). Ingestion is assumed to occur through 

use of groWldwater as the potable water supply. Inhalation exposures are asswned to occur from 

normal use of potable water, from irrigation adjacent to the facility, and from any miscellaneous use 

of water in business operations (process water, washing floors and equipment, etc.). 

The exposure factors used in developing Type 4 RRS are presented in Table C4-2. The standard 

adult body weight of70 kg was used in all derivations (EPA, 1995b; EPA, 1990a; EPA 1991b). For 

the worker exposure scenario, an exposure duration (ED) of 25 years was applied. This value 

represents the national upper-bound (95th percentile) time spent at one work location (EPA, 1995a; 

EPA 1991b). An exposure frequency (EF) of250 days/yr was used to represent a normal work 

schedule (EPA, 1991 b). The averaging time was assumed as 30 years for noncarcinogenic exposures 

and 70 years for carcinogenic exposures._ 

The groundwater ingestion rate of 1.0 Llday was assumed to represent water ingestion while at work 

(EPA, 1991b). An inhalation rate of 13.6 m3/day was selected for the worker. This inhalation rate 

is based on a moderate activity level (inhalation = 1. 7 m3/hr; p3-46, EPA, 1995b) for an 8-hour 

workday. 

Toxicity sources for Type 4 derivations are the same as those listed in the Type 2 RRS derivation 

(Section 4.2). Oral and inhalation toxicological information is presented in Table C4-3. 
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5.3 RISK-BASED EQUATIONS AND TYPE 4 RRS RESULTS FOR GROUNDWATER 

Using the exposure factors outlined in Section 5.2 along with Equations 1 and 2 from RAGS part B 
(EPA, 199la), Type 4 risk-based concentrations were developed for each groundwater constituent. 

The volatilization factor for VOCs (Kin RAGS Part B equations) in groundwater was conservatively 

assumed as 1.0, which represents all VOCs in water entering the atmosphere. If the exposure factors 

(Table C4-3) are inserted into the equations (RAGS part B Equations 1 and 2) and the equations are 

reduced, the resulting RBC equations for the worker exposure to groundwater are: 

for noncarcinogenic effects, 

RBCncar = THI I [ (9.78E-31RfDo) + (6.65E-21RfD;) ]; 

and for carcinogenic effects, 

RBCcar= TR I [ (3.49E-3 x SF0) + (2.38E-2 x SF;) J 

where: 

RBCcar = Carcinogenic Risk-Based Concentration (mg!L), 

RBCncar = Noncarcinogenic Risk-Based Concentration (mg!L), 

THI = Target Hazard Index (unitless) 

TR = Target Risk Level (unitless) 

RFDo = Oral Reference Dose (mglkg-day) 

RFDi = Inhalation Reference Dose (mg/kg-day) 

Sfo = Oral Slope Factor (kg-daylmg) 

Sfi = Inhalation Slope Factor (kg-daylmg) 

Toxicity values (Table C4-3) and HSRA-required target risk (lO-s) or target hazard (1 .0) values are 

inserted into the above RBC equations, which are then solved for the Type 4 risk-based 

concentrations. Type 4 carcinogenic and noncarcinogenic risk-based concentrations are summarized 
along with the other criteria required by HSRA [319-3-91-.07(7)] in Table C-1 0. The final Type 4 

RRSs are also designated in Table C5-l. 

Three constituents.(2,6-dinitrotoluene, a,a-dimethylphenethylamine, and vinyl chloride) had final 

RRS equal to their detection limit. This was a result of the calculated risk-based concentration being 

less than the detection limit. Detection limits were obtained from EPA ( 1990b) and were assumed 

to be equivalent to quantitation limits for organics and detection limits for inorganics. The 

background concentration for lead served as the final RRS. The remaining RRSs (see Table C5-1) 

were obtained from the risk-based concentrations. 
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Comparing site data with Type 4 RRS reveals that chromium (detected 62 times and exceeded 

criteria 42 times)) dimethylphenethyiamine (detected and exceeded criteria one time), lead (detected 

63 times and exceeded criteria 35 times), trichloroethene (detected 27 times and exceeded criteria 

12 times), and vinyl chloride (detected and exceeded criteria 1 time) exceed the Type 4 standards. 

All other constituents under consideration had maximum detected groundwater concentrations equal 

to or less than their respective Type 4 RRS. 

5.4 SOIL REQUIREMENTS 

For soil, HSRA 391-3-19-.07(7c) requirements for Type 4 RRS follow the same methodology 

described in Section 4.4 (Type 2 Soil RRS) while using the non-residential scenario. 

5.5 EXPOSURE ASSUMPTIONS AND TOXICITY VALUES FOR SOIL 

As for groundwater, the most likely receptor for AIP soil is an on-site worker. Exposure is assumed 

to occur through incidental ingestion as well as inhalation of volatiles and particulates. 

The worker exposure factors used in developing Type 4 RRS are presented in Table C4-2. The body 

weight, exposure duration, exposure frequency, inhalation rate, and averaging time were the same 

as those used for groundwater exposures (Section 5.2). The soil ingestion rate was assumed as 

50 mglday (EPA, 1991b). 

Volatilization factors for estimating soil-to-air transfer (used in Equations 6 and 7, RAGS Part B; 

EPA, 199la) were estimated following RAGS guidance (EPA, 199la; Equation 8). The derivation 

of volatilization factors for VOCs is presented in Table C4-5. The default particulate emission factor 
(6.79E+8 m3/kg) from EPA Draft Soil Screening Guidance (EPA, 1994) was used in RAGS Part B 

Equations 6 and 7. 

Toxicity sources for Type 4 soil RRS derivations are the same as those listed in the Type 2 RRS 

derivation. Toxicity values are presented in Table C4-3. 

5.6 RISK-BASED EQUATIONS AND TYPE 4 RRS RESULTS FOR SOIL 

Using the exposure factors outlined in Section 5.5 along with Equations 6 and 7 from RAGS part B, 

Type 4 risk-based concentrations were developed for each soil constituent. If the worker exposure 

factors (Table C4-2) are inserted into the equations (RAGS part B Equations 6 and 7) and the 
. . 

equations are reduced, the resulting RBC equations for the well sampler exposure to soil are: 
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for noncarcinogenic effects, 

RBCncar = THI I { ( 4.89E-71RfD0) + [0.133/RfDi x ((1/PEF)+(l NF)) ] } ; 

and for carcinogenic effects, 

RBCcar = TR I { (1.75E-7 x SFo) + [4.75E-2 x SFi x ((1/PEF)+(INF)) J} 

RBCcar 

RBCncar 
THI 

VF 

PEF 

TR 

RFDo 

RFDi 

Sfo 

Sfi 

= 

= 
= 

= 
= 
= 
= 
= 
= 
= 

Carcinogenic Risk-Based Concentration (mg!kg), 

Noncarcinogenic Risk-Based Concentration (mg/kg), 

Target Hazard Index (unitless) 

Volatilization Factor (chemical specific- Table 4; m3/kg) 

Particulate Emission Factor (6.79E+08 m3/kg) 

Target Risk Level (unitless) 

Oral Reference Dose (mg/kg-day) 

Inhalation Reference Dose (mglkg-day) 

Oral Slope Factor (kg-daylmg) 

Inhalation Slope Factor (kg-daylmg) 

Toxicity values (Table C4-3) and HSRA-required target risk (1 0"5
) or target hazard (1.0) values are 

U inserted into the above RBC equations, which are then solved for the Type 4 risk-based 

concentrations. 

Type 4 soil RRS which are protective of leaching to groundwater were estimated using Equation 8 

of EPA Draft Soil Screening Guidance (EPA, 1994). The derivations are presented in Table C4-6. 

Leachate standards for metals were not derived due to the high degree of uncertainty associated with 
metal partitioning data. The groundwater concentrations used as the leachate goal were estimated 
following the protocol outlined in Sections 5.1 through 5.3. 

Type 4 carcinogenic and noncarcinogenic risk-based concentrations are summarized along with the 

other criteria required by HSRA [319~3-91-.07(7)] in Table CS-1. The final Type 4 RRS are also 

designated in Table C5-l. 

Two constituents, tetrachloroethene and trichloroethene, had RRS equal to their detection limits. 

One RRS (for cis-1,2-dichloroethene) was based on the soil-to-groundwater leaching standard. The 

remaining RRS were obtained from risk-based concentrations (Table C5-I). 

The derived Type 4 RRS (Table CS-I) were compared with maximum detected concentrations from 

the Allied Industrial Park groundwater and soil. The maximum concentrations of the constituents 

under consideration are presented in Table C4-l. In order to comply with Type 4 Risk Reduction 
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V Standards, all media concentrations must be equal to or less than the derived Type 4 media 

standards. 

Of the seven soil constituents, only tetrachloroethene and trichloroethene exceeded the Type 4 RRS. 
T etrachloroethene and trichloroethene were found to exceed the type 4 RRS in one sample 

(ISL-4(1'-3'). All other constituents were present at concentrations less than the Type 4 RR.Ss. 
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Table C2-1 
Summary of Records Exceeding HSRA Type 1 and Type 3 Groundwater Standards 

Allied Industrial Park 
Rust Project 33941.000 

SampleiD Parameter 

IGW-9 1 , 1-dichloroethene 

IGW-25 antimony 

IGW-43 antimony 

IGW-11 arsenic 

IGW-350 arsenic 

IGW-21 bis(2-ethylhexyl)phthalate 

IGW-26 bis(2-ethylhexyl)phthalate 

IGW-26-A bis(2-ethylhexyllohthalate 

IGW-30 bis(2-ethylhexyl)phthalate 

IGW-60 bis(2-ethylhexyllPhthalate 

IGW-60-A bis(2-ethylhexyl)phthalate 

IGW-63 bis(2-ethylhexyl)phthalate 

IGW-1 cadmium 

IGW-10 cadmium 

IGW-13 cadmium 

IGW-17 cadmium 

IGW-2 cadmium 

IGW-24 cadmium 

IGW-26 cadmium 

IGW-27 cadmium 

IGW-30 cadmium 

IGW-31 cadmium 

IGW-32 cadmium 

IGW-6 cadmium 

IGW-63 cadmium 

IGW-8 cadmium 

IGW-9 cadmium 

IGW-14 chloromethane 

IGW-1 chromium 

IGW-10 chromium 

IGW-12 chromium 

IGW-14 chromium 

IGW-15 chromium 

JGW-16 chromium · 

IGW-17 chromium 

IGW-2 chromium 

IGW-2-A chromium 

JGW-21 chromium 

IGW-22 chromium 

J = indicates an estimated value 

mgll = milligrams per liter 

q: \..,ordproc\33941\33941060XLS 

Result HSRAL1mlt1 

0.0078 0.007 

0.025 0.006 

0.028 0.006 

0.076 0.05 

0.061 0.05 

0.048 0.006 

0.032 0.006 

0.044 0.006 

0.032 0.006 

0.044 0.006 

0.055 0.006 

0.054 0.006 

0.00508 0.005 

0 .0276 0.005 

0.00667 0.005 

0.0248 0.005 

0.00978 0.005 

0.0257 0.005 

0.00505 0.005 

O.Q18 0.005 

0.0107 0.005 

0.00511 0.005 

0 .0067 0.005 

0.00647 0.005 

0.0119 0.005 

0.0166 0.005 

0.0121 0.005 

0.0047 0.003 

1.11 0.1 

0.204 0.1 

1.62 0.1 

0.17 0.1 

0.58 0.1 

0.459 0.1 

0.999 0.1 

1.93 0.1 

0.329 0.1 

1.98 0.1 

1.79 0.1 

C22 

Unit Flag 

mQ/l J 

mg!L J 

maiL J 

mg!L J 

moiL J 

maiL J 

maiL J 

maiL J 
mg!L J 

mQ/L J 

mQ/L J 

maiL J 
mg/L 

maiL 

mQ/L 

mall 

lmQ/L 
mall 

maiL 

maiL 

maiL 

moiL 

maiL 

moiL 

maiL 

moiL 

mg/L 

maiL J 

mQ/L 

maiL 

m1:11L 

moiL 

mall 

moiL 

mQ/L 

mQ/L 

maiL 

moiL 

maiL 

Detect• on 
Limit 

0.00048 

0.022 

0.022 

0.049 

0.049 

0.026 

0.026 

0.026 

0.026 

0.026 

0.026 

0.026 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.0019 

0.004 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 
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Table C2-1 
Summary of Records Exceeding HSRA Type 1 and Type 3 Groundwater Standards 

Allied Industrial Park 

Sample tO Parameter 

IGW-23 chromium 

IGW-24 chromium 

IGW-25 chromium 

IGW-26 chromium 

IGW-26-A chromium 

IGW-27 chromium 

IGW-28 chromium 

IGW-29 chromium 

IGW-3 chromium 

IGW-30 chromium 

IGW-31 chromium 

IGW-32 chromium 

IGW-33 chromium 

IGW-36 chromium 

IGW-37 chromium 

IGW-37 DUP chromium 

IGW-38 chromium 

!GW-39 chromium 

IGW-39-A chromium 

IGW-40 chromium 

IGW-41 chromium 

IGW-42 chromium 

IGW-43 chromium 

IGW-44 chromium 

IGW-45 chromium 

IGW-46 chromium 

IGW-47 chromium 

IGW-48 chromium 

IGW-49 chromium 

IGW-5 chromium 

IGW-51 chromium 

IGW-52 chromium 

IGW-53 chromium 

IGW-54 chromium 

IGW-55 chromium 

IGW-56 chromium 

IGW-57 chromium 

IGW-58 chromium 

IGW-59 chromium 

IGW-S chromium 

J = indicates an estimated value 

mg!L = milligrams per liter 

q: \wordprocU394 1 133941 060XLS 

Rust Project 33941.000 

Result HSRA Umit' Unit Flag 

1.2 0.1 mg/L 

0.74 0.1 mgll 

3.22 0.'1 mg/L 

0.871 0.1 m_g/L 

0.354 0.1 mg/L 

1.31 0.1 mgiL 

1.29 0.1 mg/L 

0.719 0.1 m_gfL 

1.05 0.1 mg/L 

0.967 0.1 mg/L 

0.205 0.1 mgiL 

0.101 0.1 mQII.. 

0.536 0.1 mg/L 

1.58 0.1 mgll.. 

0.134 0.1 mg/L 

0.124 0.1 lmg/L 
0.202 0.1 mall 

0.871 0.1 lmg/L 
0.611 0.1 mg/L 

0.786 0.1 mg/L 

1.34 0.1 mgiL 

0.949 0.1 mg/L 

3.46 0.1 mgiL 

0.186 0.1 mg/L 

1.01 0.1 mgiL 

1.47 0.1 mgll 

1.28 0.1 mg/L 

0.351 0.1 lmg/L 
0.63 0.1 mgiL 

1.49 0.1 mg/L 

0.258 0.1 [mgiL 

0.627 0.1 mQIL 

0.893 0.1 mg/L 

0.675 0.1 mgll 

2.77 0.1 mgll 

0.512 0.1 mQIL 

0.689 0.1 mg/L 

2.47 0.1 mg/L 

1.16 0.1 mgiL 

1.02 0.1 mg/L 

2 

C23 

uelectlon 
Limit 

0.0045 

0.0045 

0 .0045 

0 .0045 

0 .0045 

0.0045 

0 .0045 

0 .0045 

0.0045 

0 .0045 

0.0045 

0 .0045 

0.0045 

0 .0045 

0.0045 

0 .0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0 .0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0 .0045 

0.0045 

0.0045 

0.0045 

0 .0045 
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Table C2-1 
Summary of Records Exceeding HSRA Type 1 and Type 3 Groundwater Standards 

Allied Industrial Park 

SampleiD Parameter 

IGW-60 chromium 

IGW-60-A chromium 

IGW-63 chromium 

IGW-7 chromium 

IGW-8 chromium 

IGW-53 copper 

IGW-1 lead 

IGW-10 lead 

IGW-12 lead 

IGW-15 lead 

IGW-16 lead 

IGW-17 lead 

IGW-2 lead 

IGW-21 lead 

IGW-22 lead 

IGW-23 lead 

IGW-24 lead 

IGW-25 lead 

IGW-26 lead 

IGW-27 lead 

IGW-29 lead 

IGW-3 lead 

IGW-30 lead 

IGW-36 lead 

IGW-38 lead 

IGW-39-A lead 

IGW-40 lead 

IGW-41 lead 

lGW-42 lead 

IGW-43 lead 

IGW-45 lead 

IGW-46 lead 

IGW-47 lead 

IGW-48 lead 

IGW-49 lead 

IGW-5 lead 

IGW-52 lead 

IGW-53 lead 

IGW-54 lead 

IGW-55 lead 

IGW-56 lead 

J = indicates an estimated value 

mgll = milligrams per liter 

q:\wordproc\J394/ \J394 I 060.XZ.S 

Rust Project 33941.000 

Result HSRA Limit' Unit Flag 

0.434 0.1 mg/1... 

0.421 0.1 mg/L 

0.864 0.1 mg/L 

0.154 0.1 mg/L 

0.326 0.1 mg/1... 

3.51 1.3 mg/L 

0.11 O.D15 mg/L 

0.027 0.015 mQ/L 

O.D18 0.015 mgll 

O.D18 0.015 mgJL . 

0 .15 0.015 mg/L 

0.18 0.015 mg/1... 

0.082 0.015 mg/L 

0.071 0.015 mQ!l 

0.037 0.015 mg!L 

0.043 0.015 m_g/L_ 

0 .055 0.015 mg/1... 

0.0703 O.D15 mQ!l 

0.017 0.015 mg/L 

0.051 O.Q15 mQ!l 

0.02 O.Q15 mg/L 

0.047 O.D15 mgll. 

0.068 0.015 mg/L 

0.0502 0.015 mg!L 

0.021 0.015 mg!L 

0.019 0.015 mgll 

0.028 0.015 mg/L 

0.041 O.Q15 mgll. 

0.026 O.Q15 mg!L 

0.063 O.Q15 mgll 

0.09 0.015 mgll 

0.029 0.015 mgll 

0.05 0.015 mg/L 

0.017 O.o15 mg/l. 

0.053 0.015 mgll 

0.049 O.D15 mQ!l 

O.D75 O.D15 mgll 

0.14 0.015 mgll 

0.017 O.D15 mg/L. 

0.045 O.Q15 mg/1... 

0.065 O.Q15 mg/L. 

3 

C24 

Detection 
Limit 

0.0045 

0.0045 

0.0045 

0.0045 

0.0045 

0.0073 

0.0018 

0.00089 

0.00089 

0.00089 

0.0018 

0.0045 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0 .00089 

0.00089 

0.0018 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.00089 

0.0018 

0.00089 

0.00089 

0.00089 

5112197 



.TableC2-1 
Summary of Records Exceeding HSRA Type 1 and Type 3 Groundwater Standards 

Allied Industrial Park 

SampleiD Parameter 

IGW-57 lead 

IGW-58 lead 

IGW-59 lead 

IGW-6 lead 

IGW-63 lead 

IGW-8 lead 

IGW-9 lead 

IGW-17 mercury 

IGW-27 mercury 

IGW-10 methylene chloride 

IGW-63 methylene chloride 

IGW-8 methylene chloride 

IGW-9 methylene chloride 

IGW-1 nickel 

\GW-12 nickel 

IGW-15 nickel 

IGW-16 nickel 

IGW-17 nickel 

IGW-2 nickel 

IGW-2-A nickel 

IGW-21 nickel 

JGW-22 nickel 

IGW-23 nickel 

IGW-24 nickel 

IGW-25 nickel 

IGW-26 nickel 

IGW-26-A nickel 

IGW-27 nickel 

IGW-28 nickel 

IGW-29 nickel 

IGW-3 nickel 

IGW-30 nickel 

IGW-33 nickel 

IGW-36 nickel 

IGW-38 nickel 

IGW-39 nickel 

IGW-39-A nickel 

IGW-40 nickel 

IGW-41 nickel 

IGW-42 nickel 

JGW-43 nickel 

J = indicates an estimated value 

mgll = milligrams per liter 

q: lw<>rdprocl.339411.33941060.xLS 

Rust Project 33941.000 

Result HSRALimlt1 Unit Flag 

0.028 O.D15 m!lll 

0.204 0.015 mall 

0.027 0.015 mall 

0.044 0.015 mall 

0.017 0.015 m!lll 

0.121 0,015 mall 

0.032 0.015 maiL 

10.0022 0.002 mall 

0.0034 0.002 maiL 

0.012 0.005 mall J 

0.031 0.005 mall J 

0.011 0.005 maiL J 

O.Q11 0.005 m.all J 

0.368 0.1 mall 

0.498 0 .1 maiL 

0.181 0.1 mQ/L 

0.145 0.1 mall 

0.16 0.1 mall 

0.489 0.1 mall 

0.119 0.1 maiL 

0.479 0.1 mall 

0.518 0.1 m!lll 

0.309 0.1 mall 

0.176 0.1 mQ/L 

0.875 0.1 mgll 

0.392 0.1 mall 

0.147 0.1 mall 

0.48 0.1 mall 

0.447 0.1 mall 

0.248 0.1 mall 

0.267 0.1 mall 

0.258 0.1 mgll 

0.148 0.1 mgll 

0.36 0.1 mgiL 

0.155 0.1 mall 

0.25 0.1 mall 

0.204 0.1 mall 

0.209 0.1 mgll 

0.261 0.1 I mall 

0.255 0.1 mg!L 

0.606 0.1 mall 

4 

C25 

Detection 
Limit 

0.00089 

0.0045 

0.00089 

O.OOQ89 
0.00089 

0.0018 

0.00089 

0.00005 

0.00005 

0.00075 

0.0023 

0.00075 

0.00075 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 
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TableC2-1 
Summary of Records Exceeding HSRA Type 1 and Type 3 Groundwater Standards 

Allied Industrial Park 
Rust Project 33941 .000 

SampleiD Parameter 

IGW-45 nickel 

IGW-46 nickel 

IGW-47 nickel 

IGW-48 nickel 

IGW-49 nickel 

IGW-5 nickel 

IGW-52 nickel 

IGW-53 nickel 

IGW-54 nickel 

IGW-55 nickel 

IGW-56 nickel 

IGW-57 nickel 

IGW-58 nickel 

IGW-59 nickel 

IGW-6 nickel 

IGW-60 nickel 

\GW-60-A nickel 

IGW-63 nickel 

IGW-10 trichloroethane 

IGW-12 trichloroethene 

IGW-13 trichloroethene 

IGW-14 trichloroethene 

IGW-17 trichloroethene 

IGW-24 trichlomethene 

IGW-26 trichloroethene 

IGW-27 trichloroethene 

IGW-28 trichloroethene 

IGW-29 trichloroethene 

IGW-3 trichloroethene 

IGW-30 trichloroethene 

IGW-31 trichloroethene 

IGW-33 trichloroethane 

IGW-34 trichloroethene 

IGW-38 trichloroethene 

IGW-52 trichloroethene 

IGW-53 trichlomethene 

IGW-55 trichloroethene 

IGW-57 trichloroethene 

IGW-63 trichloroethene 

IGW-8 trichloroethene 

IGW-9 trichloroethene 

J = indicates an estimated value 

mg/L = milligrams per liter 

q:\.,.•ordproci3394J\33941060XLS 

Result HSRALimlt1 

0.205 0.1 

0.453 0.1 

0.194 0.1 

0.116 0.1 

0.136 0.1 

0.263 0 .1 

0.208 0.1 

0.443 0.1 

0.151 0.1 

0.891 0.1 

0.133 0.1 

0.2 0.1 

0.606 0.1 

0.326 0.1 

0.129 0.1 

0.214 0.1 

0.195 0 .1 

0.377 0.1 

0.017 0.005 

0.03 0.005 

O.Q18 0.005 

0.34 0.005 

5.1 0.005 

0.34 0.005 

0.0065 0.005 

0.0065 0.005 

0.3 0.005 

0.091 0.005 

0.0073 0.005 

0.55 0.005 

0.02 0 .005 

0.062 0.005 

O.Q15 0 .005 

0.053 0.005 

0.13 0.005 

0.02 0.005 

0.11 0 .005 

0.012 0.005 

0.57 0.005 

11 0.005 

62 0.005 

C26 

Unit Flag 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg!L 

mg/L 

mg/L 

mg!L 

mg/L 

mgll 

mg!L 

mglh_ 

mgll 

mg/L 

mg!L 

mgll 

mgll 

lmg/L J 

IITIQ/L 
mg/L 

m~ 

mg/L 

mg/L 

lmgJL 
mq/L 

mg/L J 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mil&_ J 

mgll 

mg/L 

mg!L J 

mgtl. J 

mgll J 

mgll J 
mgll J 

l)etecllon 
Limit 

0.0056 

0 .0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.0056 

0.00042 

0 .00042 

0 .00042 

0.00084 

0.01 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0.00042 

0 .0021 

0.42 

0.42 
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TableC2-1 
Summary or Records Exceeding HSRA Type 1 and Type 3 Groundwater Standards 

AJIIed Industrial Park 
Rust Project 33941.000 

SamJ!!eiD Parameter Result HSRA Llmlt1 Unit Flag 

IGW-9 Vinyl chloride 0.08 0.002 mg/l J 

lGW-31 zinc 2.71 2 mg&_ 

Non-Tech Background 

IGW-61 beryllium 0 .00483 0.004 mg/l 

IGW-61 cadmium 0.0126 0.005 mg/L 

IGW-61 chromium 1 0.1 mgll 

IGW-61 lead 0.22 0.015 mgll 

IGW-61 mercury 0.0032 0 .002 mgil 

IGW-61 nickel 0.229 0.1 mgll 

JGW-62 chromium 0.5T7 0.1 · mgll 

IGW-62 nickel 0.233 0.1 mg/L 

IGW-62 thallium 0.0029 0.002 mg/L J 

Background Points 

lGW-18 chromium 0.204 0.1 mgll 

IGW-19 chromium 0.706 0.1 mgll 

IGW-19 lead 0.041 0.015 mg/L 

IGW-19 nickel 0.208 0.1 mg&_ 

ueTec:IIon 
Limit 

0.00047 

0.0052 

0.00016 

0.0019 

0.0045 

0.0045 

0.00005 

0.0056 

0.0045 

0.0056 

0.00079 

0.0045 

0.0045 

0.00089 

0.0056 

Parameters Exceeding HSRA Limits 1 

1,1-dichloroethene 
Parameters that were detected at Allied but no limits 
1,2,4-trimethylbenzene 

antimony 
arsenic 
beryllium 
bis{2-ethylhexyl)phthalate 
cadmium 
chloromethane 
chromium 
copper 
lead 
mercury 
methylene chloride 
nickel 
thallium 
trichloroethane 
vinyl chloride 
zinc 

1 = These analytes were detected in 
the Allied Industrial Area at 
levels exceeding HSRA water limits in 
Table 1 of Appendix Ill. 
J = indicates an estimated value 
mg/L = milligrams per liter 

2,6-dinitrotoluene 
a,a-dimethylphenethylamine 
cis-1 ,2-<fichloroethene 

Non-Tech Background. are points that technically were not designated as background points but are 
positioned in an ugradient locations to the site industrial areas. 

9:\wordproc\33941 \3394 I 060.XZ.S 6 
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Allied Industrial Park Soli 

Table C2-2 
summary of Records Exceeding HSRA Soli Criteria 

AIUed Industrial Park 
Rust Project 33941.000 

Records exceeding the higher of the HSRA soil notification standards or groundwater standard x 100 
Detection 

Sample 10 Parameter Result Standard1 Unit flag Limit 

ISL-4 (1'-3') tetrachloroethene 0.8 0.5 mg/Kg J 0.0055 
ISL-4 (1'-3') trichloroethene 1.2 0.5 mg/Kg J 0.0048 
ISL-8 (9'-11 ') trichloroethene 0.55 0.5 mg/Kg J 0.0025 

1 = these values are the higher of either the HSRA notification Standards or the HSRA groundwater standard x 100. 

Records exceeding the HSRA Type 1 soil standards as listed in Table 2 of Appendix Ill. 
Detection 

SampleiO Parameter Result HSRASolr Unit Flag Limit 

ISL-11 (0'-2') zinc 218 100 mg/Kg 0.59 
ISL-44 (1 '-2') chromium 181 100 mg/Kg 0.51 
ISL-54 (.5'-2') zinc 326 100 mg/Kg 0.59 
ISL-55 (1'-2') zinc 538 100 mg/Kg 0.58 
ISL-7 (0'-2') cadmium 2.27 2 mg/Kg 0.22 
ISL-8 (0'-2') cadmium 2.32 2 mg/Kg 0.23 
ISL-8 (9'-1 1 ') antimony 4.2 4 mg/Kg J 2.7 

2 = HSRA Type 1 standards from Table 2 of Appendix Ill. 

Background3 

10.035 
12.46 

10.035 
10.035 

0.28 
0.28 

3 =average concentration of this anaMe detected in soil samples collected from backaround ooints ISL-18 and ISL-19 

mg/kg = milligrams per kilogram 
J = indicates an estimated value 

Parameters Exceeding Type 1 criteria 
antimony 
cadmium 
chromium 
zinc 

Parameters Exceeding the higher concentration of the Notification criteria or Groundwater standards x 100 
tetrachloroethene 
trichloroethane 

Parameters that were detected at Allied with no established limits 
cis-1 , 2-dichloroethene 

q:\woro'proc\3394113394106 t . .xt.s 
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Table C4-1 
Constituents for Development of Type 2 and 4 

Risk Reduction Standards 1 

Chemical 

Groundwater 
1,2,4-trimethylbenzene 
2,6-dinitrotoluene 
bis(2-ethylhexyl)phthalate 
cadmium 
chromium 
cis-1,2-dichloroethene 
dimethylphenethylamine 
lead 
mercury 
nickel 
trichloroethene 
vinyl chloride 

Soil 
antimony 
cadmium 
chromium 
cis-1 ,2-dichloroethene 
tetrachloroethene 
trichloroethene 
zinc 

mglkg = milligrams per kilogram 
mg/L = milligrams per liter 

Allied Industrial Park 
Macon Naval Ordnance Plant 

Rust Project No. 33941.000 

Maximum 
Units Concentration 

mg/L 2.30E-03 
mg/L 1.00E-02 
mg/L 6.00E-02 
mg/L 3.00E-02 
mg/L 3.46E+OO 
mg/L 4.00E-02 
mg/l 1.00E-Q2 
mg/L 2.20E-01 
mg/L 3.40E-03 
mg/L 8.90E-01 
mg/L 1.10E+01 
mg/L S.OOE-02 

mg/kg 4.20E+OO 
mg/kg 2.32E+OO· 
mg/kg 1.81E+02 
mg/kg 5.40E-02 
mg/kg S.OOE-01 
mg/kg 1.20E+OO 
mg/kg 5.38E+02 

Mean 
Background 

Concentration 

NA 
NA 
NA 

2.90E-03 
4.55E-01 

NA 
NA 

2.50E-02 
4.00E-04 
1.45E-02 

NA 
NA 

NO 
.. 2:80E-01 

1.25E+01 
NA 
NA 
NA 

1.00E+01 

1
- Constituents were selected based on HSRA Type 1 and 3 standard exceedence. 
NA - Not applicable 
NO- No data 

q:\wordproc\33941\33941 0£2. XLS 
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Table C4-2 
Values Used for Exposure Parameters 

Type 2 and Type 4 Risk Reduction Standard Development 
Allied Industrial Park 

Macon Naval Ordnance Plant 
Rust Project No. 33941.000 

Non-Resident" 
Exposure Ground 
Parameter Units · Soil Water Reference 

Body Weight (BW) kg 70 70 1,3 

Exposure Duration (ED) yr 25 25 1,3 

Exposure Frequency (EF) d/yr 250 250 3 

Ingestion Rate mg/d 50 3 

Lid I 3 

Inhalation Rate m3/day 13 .6 13.6 6 

Fraction from Source unit less l I 2 

•Non-residential receptor is assumed to be an office/light industrial worker. 
( I) EPA, 1995b Review Draft Exposure Factors Handbook; EPA, 1990a Exposure Factors Handbook. 
(2) EPA 1995a Region IV Risk Assessment Bulletin 
(3) EPA 1991 b RAGS Supplemental Guidance- Default Values 
(4) Mean intake value for resident adults (home and yard exposures) from Table 2-260, EPA (1995b) 
(5) Mean ingestion rate for Atlanta residents, Table 2-1 , EPA (1995b). 

Ground 
Soil Water 

70 70 

30 30 

350 350 

60.5 

1.4 

13.3 13 .3 

I I 

(6) Represents an 8-hour workday at a moderate activity level ( l. 7 m
3 
lhr x 8 hr/day), as suggested on p 3-46, EPA ( 1995b ). 

{7) Recommended. average daily inhalation rate, p 3-46, EPA (1995b). 
kg "' kilogram mgld = milligrams per day 
yr = year L/d = liters per day 

d/yr =days per year m3/day =cubic meters per day 

q: hvordproc\JJ94/\J394/06JXLS 
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( 

Resident Adult 

Reference 

1,3 

1,3 

2,3 

4 

5 

7 

2 
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Chemical 

I 2,4·trimethylbenzene 

1,2-dichloroethene (cis) 

2,6-dinitrotoluene 

anti mOll}' 

bis(2·ethylhexyl)phthalate 

cadmium 

chromium 

dimethylphenethylamine 

lead 

mercury 

nicl<el 

terachloroethene 

trichloroethene 

vinyl chloride 

zinc 

ND · No Data Available 
NA • Not Applicable 

Oral RID 
ml/kl·day 

S.OOE-02 

I.OOE-02 

I.OOE-03 

4.00E-04 

2.00E·02 

S.OOE·04 

S.OOE-03 

ND 
ND. 

J.OOE-04 

2.00E-02 

I.OOE-02 

ND 

NO 
J .OOE-01 

Oral RID 
Source 

NCEA 

HEAST 

HEAST 

IRIS 

!RJS 

HEAST 

IRlS 

NA 

NA 

HEAST 

!RJS 

!RJS 

NA 
NA 

IRIS 

( 

Table C4-3 
Toxicity Information 

Type 2 and Type 4 Risk Reduction Standard Development 
Alli£d Industrial Park 

Macon Naval Ordnan(e Plant 
Rust Projed No. 33941.000 

Jnhal RID lnhaiRtD Or81SF Oral SF Jnhal SF 
mglkg-day source kg.day/m1 Source kg-day/011 

NO NA ND NA ND 

ND NA ND NA ND 

ND NA 6.80E-Ol !RJS NO 

ND NA NO NA NO 

NO NA 1.40E-02 lRlS ND 

ND NA ND NA 6.30E+OO 

ND NA NO NA 4.\0E+OI 

NO NA ND ND ND 

ND NA ND NA NO 
8.S7E-05 liEAST ND NA ND 

NO NA ND NA ND 
ND NA S.20E-02 NCEA 2.00E-03 

ND NA I.I OE-02 NCEA 6.00E-03 

ND NA 1.90E+OO HEAST 3.00E·OI 
ND NA ND NA ND 

Weight of evidence classifications: A ·known human carcinogen; B -probable carcinogen; C -possible carcinogen; 0 -not classifiable. 
lRJS ·lntergrated Risk lnfonnation System (EPA, 1996b) 
HEAST ·Health Effects Summary Tables (EPA, 1995e) 
NCEA • National Center for Environmental Asscss!"ent 
RfD • Noncarcinogenic reference dose 
SF - Carcinogenic slope factor 
mgllcg-day - milligrams per kilogram per day 
kg-day/mg = killigrarns per day per milligram 

C31 

lnhal SF Wei,ht-<~f· Source 
Source Evidence 

NA ND NA 

NA D IRIS 

NA B2 IRlS 

HEAST ND NA 

NA 82 !RJS 

IRJS NO NA 

IRJS A IRlS 

NA ND NA 

NA 82 !RJS 

NA D !RJS 

NA ND NA 

NCEA B2 NCEA 

NCEA NO NA 

HEAST A HEAST 

NA D IRJS 
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Table C4-4 

Type 2 Risk Reduction Standards 
Allied Industrial Park 

Macon Naval Ordnance Plant 
Rust Project No. 33941.000 

Compounds of Risk Based Concentrations• Soil-to-Groundwater Other possible standards z 
Potential Concern 

(CO PC) 
(.irou'!!l_water 

I ,Z,4·tnmel.llylbenzene 
I ,2-dichloroelhene (cis) 
2,6-dinitrotoluene 
bis(2-ethylhexyl)phthalate 
cadmium 
chromium 
dimethylphenethylamine 
lead 
mercury 
nickel 
trichloroethene 
vinyl chloride 

:Soil 
1,2-dichloroel.llene (cts) 
antimony 
cadmium 
chromium 
tetrachloroethene 
trichloroethene 
zinc 

NO • No data available. 

NA- Not applicable 

(mg!L) 

Carcinogenic Noncarcinogenic 

ND 2.60E+OO 
ND 5.21E-OI 

1.79E-03 5.21E·02 
8.69E-02 1.04E+OO 

ND 2.60£-02 
ND 2.60E-OI 
ND ND 
ND ND 
ND 1.56E-02 
ND 1.04E+OO 

1.79E-02 NO 
2.56£-04 NO 

mgt kg mgtkg 
ND 1.21E+04 
ND 4.83E+02 

1.38E+04 6.03E+02 
2.12E+03 6.03E+03 
l.69E+02 1.21E+04 
7.20£+01 ND 

ND 3.62E+05 

1 
• Based on ingestion and inhalation of volatiln (see text Section 2.1.3). 

Leaching6 

Standard (mg/kg) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

mglkg 
4.57E-Ol 

NA 
NA 
NA 

l .73E-02 
8.66E-03 

NA 

l • Dictated by the Hazardous Site Response (HSRA) guidance (Chapter 391-3- 19; Type II Risk Reduction Standards). 
1 

• Regulatory groundwater criteria. as slated in HSRA guidance (Chapter 391-3·19; Appendix Ill). 

• • Fin~l Risk Reduction Standard is lesser of carcinogenic and noncarcinogenic risk-based concentrations. 

Appendix Ill' 
(mg/L) 

NA 
NA 
NA 
NA 
NA 
NA 
NO 

I.SOE-02 
NA 
NA 
NA 
NA 

mgt kg 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

If risk-bas•d concentration is not calculable. final standard is greater of Appendix Ill. backgrowod. or detection limit value. 

If the detection limit and/or backgrowod is greater than the determined risk reduction standard. then the 

greater of the backgrowod or detection limit becomes the final Type II standard. 

Background Detection 
(mg!L) Limit5 (mg/L) 

NA 1.00t·U3 
NA I.OOE-03 
NA I.OOE-02 
NA l.OOE-02 

2.90E-03 4.00E·03 
4.55E-Ol I.OOE-03 

NA I.OOE·03 
2.50E-02 I.OOE-03 
4.00E-04 2.00£-04 
1.45E-02 4.00E-02 

NA I.OOE-03 
NA I.OOE-03 

mgt kg mgt kg 
NA 6.25t.-Ol 
ND 2.56E+OO 

2.80£-01 2.08E-Ol 
1.25E+Ol S.OOE-01 

NA 6.25E-Ol 
NA 6.25E-Ol 

1.00£+01 5.90E-01 

Final Risk4 

Reduction 
Standard (mg/L) 

2.60E+OO 
5.21E-Ol 
l .OOE-02 
8.69E-02 
2.60£-02 
4.55E-OI 
I.OOE-03 
2.50£-02 
1.56£-02 
l.04E+OO 
1.79£-02 
I.OOE-03 

mgt kg 
6.25E-O! 
4.83E+02 
6.03E+02 
2.12E+03 
6.2SE-Ol 
6.25E-01 
3.62E+05 

'· Estimated quanlilation limit (organics) or detection limit (inorganics) from EPA ( 1990b). Detection limits for metals in soil arc the average constituent detection limit reported in data package. 
6

- Sec Table C4·6 for derivat ion. 

mg/L = milligrams per liter 
mg!kg = milligrams per kilogram 
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SampiD 
IGW-15 

IGW-9 

JGW-10 

IGW-1 

IGW- I2 

IGW-15 

IGW-16 

IGW-17 

IGW-19 

IGW-2 

~GW-2I 

IGW-22 

IGW-23 

IGW-24 

IGW-25 

IGW-26 

IGW-27 

IGW-28 

IGW-29 

IGW-3 

IGW-30 

IGW-33 

IGW-36 

IGW-39 

IGW-40 

IGW-41 
IGW-42 

IGW-43 

IGW-45 

GW-46 

JGW-47 

IGW-49 

JGW-5 

GW-52 

IGW-53 

IGW-54 

IGW-55 

IGW-56 

JGW-57 

IGW-58 

JGW-59 

IGW-6 

Table C4-5 
Summary of Records Exceeding HSRA Type 2 and 4 Risk Reduction Standards 

Allied Industrial Park 
Macon Naval Ordnance Plant 

Rust Project No. 33941.000 

HSRALimits 

Exceed RRS Exceed RRS 
Parameter Result Typei Type 42 Unit Flag Type2? Type 4? 

a,a-otmethylphenethytamme O.OI4 0.001 0.001 mg!L Yes Yes 
cts-I ,2-dichloroethene 6.3 0.521 1.020 mg!L Yes Yes 
cadmium 0.0276 0.026 0.051 mg!L Yes 

chromium 2.11 0.455 0.511 mg!L Yes Yes 

chromium 2.62 0.455 0.5I I mg!L Yes Yes 

chromium 0.58 0.455 0.511 mg!L Yes Yes 
chromium 0.459 0.455 0.511 mg!L Yes 
chromium 0.999 0.455 0.511 mg!L Yes Yes 

chromtum 0.706 0.455 0.5ll mg/L Yes Yes 

chromtum 2.93 0.455 0.5ll mg/L Yes Yes 

chrom1um 2.98 0.455 0.511 mg/L Yes Yes 

chrom1um 2.79 . 0.455 0.5 I I mg/L Yes Yes 

chromium 2.2 0.455 0.511 mg/L Yes Yes 

chromium 0.74 0.455 0.511 mg/L Yes Yes 
chromium 4.22 0.455 0.511 mg/L Yes Yes 
chromtum 0.871 0.455 0.5ll mg/L Yes Yes 
chromium 2.31 0.455 0.511 mg/L Yes Yes 

chromium 2 .29 0.455 0 .511 mg/L Yes Yes 
chromium 0.719 0.455 0.511 mg!L Yes Yes 

chromium 2.05 0.455 0.511 mg!L Yes Yes 

chromium 0.967 0.455 0.511 mg/L Yes Yes 

chromium 0.536 0.455 0.511 mg/L Yes Yes 

chromium 2 .58 0.455 0.511 mg!L Yes Yes 

chromiUm 0.871 0.455 0.511 mg/L Yes Yes 

chromium 0.786 0.455 0.511 mg!L Yes Yes 
chromium 2.34 0.455 0.511 mg/L Yes Yes 
chromium 0.949 0.455 0.511 mg/L Yes Yes 

chromiUm 4.46 0.455 0.511 mg!L Yes Yes 

chromium 2.01 0.455 0.511 m~ Yes Yes 

chromium 2.47 0.455 0.511 mg!L Yes Yes 
chromiUm 2.28 0.455 0.511 mg/L Yes Yes 

chromiUm 0.63 0.455 0.511 mg!L Yes Yes 
chromium 2.49 0.455 0.511 mg!L Yes Yes 
chromiUm 0.627 0.455 0.511 mgtL Yes Yes 
chromium 0.893 0.455 0.511 mg/L Yes Yes 
chromium 0.675 0.455 0.511 mg!L Yes Yes 
chromtum 3.77 0.455 0.511 mg!L Yes Yes 

chromium p.512 0.455 0.511 mg!L Yes Yes 

chromium 0.689 0.455 0.511 mg/L Yes Yes 

chromium 3.47 0.455 0.511 mg/L Yes Yes 

chromium 2.16 0.455 0.511 mg/L Yes Yes 

chromium 2.02 0.455 0.511 mg/L Yes Yes 
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SampiD 
IGW-61 

IGW-62 

IUW-63 

1GW-1 

IGW-10 

IGW-16 

IGW-17 

IGW-19 

IGW-2 

IGW-21 

IGW-22 

IGW-23 
IGW-24 

IGW-25 

lGW-27 

GW-3 

IGW-30 

IGW-36 

IGW-40 

1GW-41 

IGW-42 

IGW-43 

IGW-45 

IGW-46 

IGW-47 

IGW-49 
[IGW-5 

lGW-52 

IGW-53 

IGW-55 

IGW-56 

IGW-57 

IGW"58 

IGW-59 

IGW-6 

IGW-61 

IGW-8 

IGW-9 

IGW-9 

IGW-12 

IGW-13 

IGW-14 

Table C4-5 
Summary of Records Exceeding HSRA Type 2 and 4 Risk Reduction Standards 

Allied Industrial Park 
Macon Naval Ordnance Plant 

Rust Project No. 33941.000 
... 

HSRA Limits 

Exceed RRS Exceed RRS 
Parameter Result Type21 Type42 Unit Flag Type 2? Type 4? 

chromium 2 0.455 0.511 mg/L Yes Yes 

chromtum 0.577 0.455 0.511 mg/L Yes Yes 

chromtum 0.864 0.455 0.511 mg/L Yes Yes 

lead 0.11 0.025 0.025 mg/L Yes Yes 

lead 0.027 0.025 0.025 mg/L Yes Yes 

I lead 0.15 0.025 0.025 mg/L Yes Yes 

lead 0.18 0.025 0.025 mg/L Yes Yes 

[lead 0 .041 0.025 0.025 mg!L Yes Yes 

lead 0.082 0.025 0.025 mg/L Yes Yes 

[lead 0.071 0.025 0.025 mg/L Yes Yes 

lead 0.037 0.025 0.025 mg/L Yes Yes 

I lead 0.043 0.025 0.025 mg/L Yes Yes 

lead 0.055 0.025 0.025 mg/L Yes Yes 
lead 0.0703 0.025 0.025 mg/L Yes Yes 

lead 0.051 0.025 0.025 mg/L Yes Yes 

lead 0.047 0.025 0.025 mg!L Yes Yes 

[lead 0.068 0.025 0.025 mg!L Yes Yes 

lead 0.0502 0.025 0 .025 mg!L Yes Yes 
lead 0.028 0.025 0.025 mg!L Yes Yes 

[lead 0.041 0.025 0.025 mg/L Yes Yes 
I lead 0.026 0.025 0.025 mg!L Yes Yes 

1

lead 0.063 0.025 0 .025 mg!L I Yes Yes 
lead 0.09 0.025 0.025 mg!L Yes Yes 

lead 0.029 0.025 0.025 mg!L Yes Yes 

lead 0.05 0.025 0.025 mg!L Yes Yes 

lead 0.053 0.025 0.025 mg/L Yes Yes 
lead 0.049 0.025 0.025 mg!L Yes Yes 

lead 0.075 0.025 0.025 mg/L Yes Yes 

lead 0.14 0.025 0.025 mg!L Yes Yes 

lead 0.045 0.025 0.025 mgfL Yes Yes 

lead 0.065 0.025 0.025 mg!L Yes Yes 

lead 0.028 0.025 0.025 mgll._ Yes Yes 

lead 0.204 0.025 0.025 mg/L Yes Yes 
lead 0.027 0.025 0.025 mg!L Yes Yes 
lead 0.044 0.025 0.025 mg/L Yes Yes 

lead 0.22 0.025 0.025 mg/L Yes Yes 

lead 0.121 0.025 0.025 mg/L Yes Yes 

lead 0.032 0.025 0.025 mg/L Yes Yes 
tnchloroethene 62 0.018 0.031 mg/L Yes Yes 

tnchloroethene 0.03 0.018 0.031 mg/L Yes 

tnchloroethene O.Dl8 O.Dl8 0.031 mg!L Yes 

trtchloroethene 0.34 O.ot8 0.031 mg!L Yes Yes 
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Table C4-5 
Summary of Records Exceeding HSRA Type 2 and 4 Risk Reduction Standards 

Allied Industrial Park 
Macon Naval Ordnance Plant 

Rust Project No. 33941.000 

HSRA Limits 

SampiD Parameter Result Type21 Type 42 

IGW-17 tnchloroethene 6.1 O.ot8 O.Q31 

IGW-24 tnchloroethene 0.34 O.ol8 0.031 

GW-28 tnchloroethene 0.3 O.ot8 O.o31 

lGW-29 tnchloroethene 0 .091 0.018 0.031 

IGW-30 tnchloroethene 0.55 0.018 0.031 

IGW-31 trichloroethene 0.02 O.ot8 0.031 

IGW-33 tnchloroethene 0 .062 0.018 0.031 

IGW-38 tr1chloroethene 0.053 0.018 0.031 

IGW-52 trtchloroethene 0.13 0.018 0.031 

IGW-53 tnchloroethene 0.02 0.018 0.031 

IGW-55 tr1ch loroethene 0.11 O.ot8 0.031 

lGW-63 tnchloroethene 0.57 O.ot8 0.031 

IGW-8 tnchloroethene 12 0.018 0.031 

IGW-9 vmyl chlonde 0.08 O.OU1 0.001 

1 = the final Type 2 risk reduction standard calculated on Table C4-4. 
2 = the final Type 4 risk reduction standard calculated on Table CS-1. 
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Exceed RRS Exceed RRS 
Unit Flag Type 2? Type 4? 

mg/L Yes Yes 

mg!L Yes Yes 

mg!L Yes Yes 

mg/L Yes Yes 

mg/L Yes Yes 

mg!L Yes 

mg!L Yes Yes 

mg!L J Yes Yes 

mg/L Yes Yes 

mg!L Yes 

mg/L J Yes Yes 

mg/L J Yes Yes 

mg/L J Yes Yes 

mg/L J Yes .Yes 

5112197 
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VOCs in Soil 

l, l-dichloroethene• • • 

tetrachloroethene 

trichloroethene 

Table C4-6 

Calculation of Soil Volitilization Factors* 

Type 2 and 4 Risk Reduction Standard Development 

Allied Industrial Park 

Macon Naval Ordnance Plant 

Rust Project No. 33941.000 

CAS Diffusivity** Henry's Law Koc** 

Constant** 

(cm2/s) (atm-m3/mol) (mllg) 

75-35-4 l.OIE-01 l.54E-Ol 6.50E+Ol 

127-18-4 7.40E-02 2.30E-02 3.64E+02 

79-01-6 8.12E-02 8.90E-03 1.26E+02 

VF* 

(mJ/kg) 

3.87E+02 

3.85E+03 

3.47E+03 

*Soil volitilization factors estimated from RAGS Part B (EPA, 199Ia), Equation 8, using default assumptions. 

• • Physical constants from EHR.A V ( 1996) . 

... Used as a surrogate for cis-1,2-dichloroethene 

cm2/s =square centimeters per second 

atm-m3 /mol = atmospheric cubic meters per mole 

ml/g"" milliliters per gram 

~ m3/kg =cubic meters per kilogram 

'..._,/ kg/m3 = kilograms per cubic meter 

_,.. 
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lNF 

(kglmJ) 

2.58E-03 

2.60E-04 

2.88E-04 
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Table C4-7 

Derivation of Protection Standards for Soil Leaching to Groundwater 

Type 2 and 4 Risk Reduction Standard Development 

Allied Industrial Park 

Macon Naval Ordnance Plant 

Rust Project No. 33941.000 

Henry's Koc Type2 Type 2 Soil 

Chemical Law Groundwater Standard (mglkg) 

Name (atm-m3/mol) (mllg) Standard (mg/L) 

1,2-dichloroethene (cis) 1.54E-OJ 6.50E+OI 5.21E-OI 

antimony NO ND NA 

cadmium NO ND NA 

chromium NO ND NA 

tetrachloroethene 2.30E-02 3.64E+02 l.?lE-02 

trichloroethene 8.90E-03 l.26E+02 1.79E-02 

zinc NO ND NA 

Note: Metals not inciuded due to uncertainty associated with partition coefficient values. 

NO- No data 

NA- Not applicable 
1 

- Soil standard for protection from leaching is calculated using Equation 8 of EPA (1994) as: 

Csoil = C groundwater x [ (Koc x 0.002) + ((0.3 + (5.33 x Henry's Law Const.)) I 1.5)] 

atm-m3/mol =atmospheric cubic meters per mole 

ml/g = milliliters per gram 

mg/L =milligrams per liter 

mglkg =milligrams per kilogram 
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from Leaching1 

4.57E-01 

NA 

NA 

NA 

1.73E-02 

8.66E-03 

NA 

Type4 

Groundwater 

Standard (mg/L) 

1.02E+OO 

NA 

NA 

NA 

4.37E-02 

5.52E-02 

NA 

( 

Type 4 Soil 

Standard (mglkg) 

from Leaching1 

8.9SE-Ol 

NA 

NA 

NA 

4.4lE-02 

2.67E-02 
NA 
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Table CS-1 

Type 4 Risk Reduction Standards 
Allied Industrial Park 

Macon Naval Ordnance Plant 
Rust Project No. 33941.000 

Compo!Jnds of Risk Based Concentrations' Soil-to-Groundwater Other possible standards 1 

Potential Concern 

(CO PC) 
Groundwater 

I ,2,4-trimethylbenzene 
1,2-dichloroethene (cis) 
2,6-dinitrotoluene 
bis(2-ethylhexyl)phthidate 
cadmium 
chromium 
dimethylphenethylamine · 
lead 
mercury 
nickel 
trichloroethene 
vinyl chloride 

Soil 

1,2-dichloroethene (cis) 
antimony 
cadmium 
chromium 
tetrach loroethene 
trich loroethene 
zinc 

ND • No data available. 

NA- Not applicable 

(mg/L) 

Carcinogenic Noncarcinogenic 

ND 5.11£+00 
ND 1.02£+00 

4.21E-03 1.02E-Ol 
2.05E-Ol 2.04E+OO 

ND 5.11E-02 
ND S.llE-01 
ND ND 
ND ND 

' ND 3.07£-02 
ND 2.04£+00 

3.09E-02 ND 
4.79E-04 ND 

mglkg mglkg 

ND 2.04E+04 
ND 8.18E+02 

2.27E+04 1.02E+03 
3.49E+03 1.02E+04 
2.96E+02 2.04E+04 
l.t9E+02 ND 

'ND 6.13£+05 

1
- Based on ing'estion and inhalation of volatiles (see text Section 2.1.3). 

Leaching' 

Standard (mglkg) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

mglkg 

8.95E-Ol 
NA 
NA 
NA 

4.71E-02 
2.69E-02 

NA 

1 
• Dictated by the HazMdous Site Respon.., Act (HSRA) guidance (Chapter 39 I -3-19; TYJ>e II !Usk Reduction Standards). 

1 
• Regulatory groundwater criteria, as stated in HSRA guidance (Chapter 391·3-19; Appendix Ill). 

' • Final Risk Reduction Standard is lesser of co.i-cinogenic and noncarcinogenic risk-based concentrations. 

If risk-based concentration is not calculable, final standard is greater of Appendix Ill , background, or detection limit value. 

1 f the dct~ction limit and/or background is greater lhon the deterniinod ri•k .reduction standard, then the 

greater of the ba~kgroWld or detection limit becomes the final TYJ>C II standud. 

AppendiJ: Ill~ Background Detection 

(mg/L) (mg/L) Limit' (mg/L) 

NA NA I.OOE-03 
NA NA I.OOE-03 
NA NA I.OOE-02 
NA NA I.OOE-02 
NA 2.90E-03 4.00E-03 
NA 4.55E-OI I.OOE-03 
ND NA I.OOE-03 

1.50E-02 2.50E-02 I.OOE-03 
NA 4.00E-04 2.00E-04 
NA 1.45E-02 4.00E-02 
NA NA I.OOE-03 
NA NA l.OOE-03 

mglkg mglkg mglkg 

NA NA 6.25E-01 
NA ND 2.56E+OO 
NA 2.80E-Ol 2.08E-OI 
NA 1.25E+Ot 5.00E-Ol 
NA NA 6.25E-Ol 
NA NA 6.25E-OI 
NA I.OOE+OI 5.90E-Ol 

'-Estimated quantitati~n limit (organi~s).oF dttection limit (inorgani~s) ftom EPA (1990b}. Detection limits for metals i_ns?il are the average const\tucnt detect ion limit reported in data package. 
6 

- See Table C4-6 for derivation. 

mg/L ==milligrams per liter 
mglkg :: milligrams per kilogram 

q: t,..,...q,rociJ 39~ /IJJ941068.,'(l.S 
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Final Risk4 

Reduction 

Standard (mg/L) 

5.11E+OO 
1.02E+OO 
I.OOE-02 
2.05£-01 
5.11E-02 
5.11E-OI 
I.OOE-03 
2.50E-02 
3.07E-02 
2.04E+OO 
3.09E-02 
I.OOE-03 

mglkg 

8.95£-01 
8.18E+02 
1.02E+03 
3.49E+03 
6.25E-Ol 
6.25E-OI 
6.13E+05 
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REPLY TO 
ATlENTIQ" Of: 

Dl:PARTMENT OF THE ARMY 
IAVAHNAH DISTRICT, COfiH 01' INGINUJIII 

I'.O.IOX-
t.AVAHNAH, OI!ORQIA 11-... 

November 28, 1990 

ll .., 

Planning Division 

?~~~d4 ICJ4G4d~l3oo 
~~ RL'FS 

Mr. James Barksdale 
federal Facilities Unit 
u.s. Environmental Protection 
345 Courtland Street, NE. 
Atlanta, Georgia 30365 

Dear Mr. Barksdale: 

Agency 

Over the past year, the Savannah and Mobile Districts have 
been investigating a site in Macon, Bibb County, Georgia, under 
the purview of the Defense Environmental Restoration Program 
{DERP). This site was formerly a u.s. Navy Ordnance Facility, 
but is now being used as an industrial park . 

As part of this investigation, five monitoring wells were 
installed at three suspected source areas: a landfill, an 
explosive demolition area, and a suspected buried cyanide 
contaminated tank. Soil samples were also collected from the 
explosive demolition area and a ponded area which contained 
several unlabeled drums. Analysis of the data collected during 
the investigation revealed that groundwater and soil 
contamination was encountered at concentrations that may require 
regulatory review. The results of the investigation are provided 
in the enclosed report titled ''Engirreering Report - Confirmation 
Study of the ~ormer Macon Naval Ordnance Plant, Macon, Bibb 
County, Georgia." 

I request that you review the report and provide any 
·6omments you may have to Mr. Robin Blackman, Environmental 
Resources Branch, U.S. Army Engine.er District, Mobile, Post 
Office Box 2288, Mobile, Alabama 36628-0001. · 

Should you have any 
a t ' 2 0 5 } 6 9 0- 2 7 2 0 or Mr . 

stss/SA.S 
rmf? (r\)r?nrul 'n · · ·Cl~ . U. .;:·4 I ( \ : :J • 

n.ti~~l .. r• 
...... ,., .... ~til 

· Enclosure 

questions, please contact Mr. Blackman 
David Crosby at (912) 944-5781. 

~#3i 
Chief, Environmental Resources 

Branch 
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1.0 EXECUTIVE SUMMARY 

C-FMNOP.2/ENGREP . l 
09j27 j 90 

A confirmation study at the former Macon Naval Ordnance Plant (MNOP) was 

performed by Environmental Science & Engineering, Inc . (ESE) for the 

U.S. Army Corps of Engineers (USAGE) , Mobile District under contract 

number DACAOl-88·0·0027 . This investigation inCluded a ncords review 

of available information related to the facility. 

USAGE installed five monitor wells at three suspected source areas : a 

landfill, an explosive demolition and testing area , and a suspected 

buried cyanide contaminated tank . During the USAGE investigation , the 

tank wa~ excavated and found to be a box, not an underground storage 

tank (UST) . USAGE also identified an area where a pond containing 

reddish-orange water was found, as well as approximately 500 unlabeled 

drums. This area is west and southwest of the landfill and is off the 

former MNOP property . 

ESE completed two field efforts at MNOP . During the first effort 

(November 28 and 29, 1989),. groundwater samples were collected from five 

monitor wells. Five composite soil samples were also collected . . Three 

of the soil samples w.ere from .the explosive demolition area, and one 

each from the pond sediments and the drum area . The second field effort 

(July 25 and 26, 1990) involved the collection of soil and sediment 

samples. Confirmatory soil samples were collected from the explosive 

demolition area, and a soil sample from a representative background area 

was collected. A sample of sediments from the small creek flowing 

through an onsite drainage easement was collected. Also, a new area was 

investigated with shallow soil samples during the second field effort. 

This area was a drainage from a former oil recovery operation. 

The most signi ficant groundwater contamination found is the result of 

trichloroethene (TCE) . TCE .was identified with concentrations of 
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7,000 micrograms per liter (~g/L) and 3,800 ~g/L in wells MW-2 and MW-3, 

respectively . MW-2 is located at the northeast corner of the landfill 

adjacent to the suspected buried cyanide tank. HW-3 is located on the 

east side of the explosive demolition .area . Low concentrations of the 

explosive compounds 1,3-dinitrobenzene (1,3-DNB) and 2,4-dinitrotoluene 

(2,4_-DNT) were detected in the groundwater from MW-3 at the explosive 
. . 

demolition area with concentrations slightly above suggested criteria 

levels. The background well, MW-1, showed the presence of low 

concentrations of pentaerythritol tetranitrate (PETN) . This explosive 

is a component of primers and fuses, devices that were manufactured at 

the former MNOP . The only metals concentrations in the groundwater 

exceeding criteria were iron and manganese . Higher metals 

concentrations were generally found in the wells that showed the 

presence of other contaminants. Cyanide was detected in the groundwater 

from MW-2 and MW-3. The concentration of 0.133 milligrams per liter 

(mg/ L) in MW-2 and 0 . 005 mg/L in MW-3 exceeds 'the state of Georgia's 

suggested criteria for cyanide of 0 .0035 mg/L. 

Soil samples showing evidence of contamination were those collected from 

the pond and drum area and from below the former oil recovery operation . 

The contamination in the pond and drum area appears to be a-ssociated 

with polycyclic aromatic hydrocarbons (PAHs) and other heavy or long 

chain hydrocarbons. Below the former oil recovery operation, elevated 

levels of petroleum hydrocarbons were detected, as we 11 as PETN . The 

presence of PETN in this area's soil may suggest a source of PETN 

obserVed in the groundwater . Higher levels of the metal barium in the 

pond and drum area may be associated with a different type of product 

than that below the former oil recovery operation, a lso suggesting a 

different source for the product. 
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ESE is contracted by the USACE Mobile District, under Contract 

No. DACAOl-88-D-0027, to conduct a confirmation study at the former 

MNOP , Macon, Georgia. Figure 2-1 indicates the ground location of the 

study area at the former plant site . 

2 . 2 OBJECTIVES 

The objectives of the investigative activities described in this r~port 

were de.signed to evaluate whether or not specific chemical contaminants 

are detectable in groundwater, soils, and sediments at the selected 

sampling locations . This confirmation study was completed to assess 

whether contaminants have resulted from U.S. Department of Defense (DOD) 

activities on the site. The investigative activities include: 

1. Review of readily available records pertaining to site 

activities during the period of DOD ownership ; 

2. Sampling and analysis of groundwater monitor wells installed by 

USACE Savannah District ; 

3 . Collection and analysis of soil and sediment samples; and 

4 . Completion of Hazardous Ranking System Evaluation . 

2 . 3 SITE LQCAIION. DESCRIPTIOH. AND PHYSIOGRAPHY 
2.3.1 SITE LOCATION AND DESCRIPTION 

The former HNOP is located on the south side of Macon, Georgia, north of 

Rocky Creek and east of U.S. Highway 129 (Bus) on Guy Paine Road 

(Figure 2·1). The plant encompassed a total of 433.25 acres. 

The major portion of former HNOP is currently known as the Macon-Bibb 

County Allied Industrial Park. It is located in an industrialized area 

of the City of Macon. The southern border of the property is in the 

floodplain of Rocky Creek . The northeast co~er of the site has been 
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obtained by the city and is being used as a recreation area, containing 

two ball fields and a swimming pool (built by the Navy). The western 

side of the property is bordered by a railroad track, which separates 

the site from Armstrong Cork Company's plant site . The brick buildings 

in the northern part of the site are being used as office buildings, 

maintenance shops, or are leased or proposed for lease for industrial 

purposes. The original explos i ve storage buildings (bunkers) have been 

removed, except for one on the northeast side of the property . Access 

to the entire site through the main gate is unrestricted. The property 

is partially fenced . 

The Navy constructed and operated the facility between 1941 and 1965. 

The installation had numerous buildings , several miles of roads, and a 

sewage treatment plant . During DOD occupancy , wastes were disposed of 

in a 12- to 15-acre landfill area, located on the southwest corner of 

the property (see Figures 2-1 and 2-2) . The southwest corner also 

contains a 1-acre fenced area that was utilized for explosive testing 

and burning of flammable waste materials . In addition, records indicate 

a buried cyanide contaminated tank is located adjacent to the north side 

of the landfill. 

The property was declared surplus in 1965 and was sold to Maxson 

Electronics Corporation (Maxson) (New York) on December 1, 1965 . Maxson 

subsequently sold the property to Allied Chemical Corporation (Allied) . 

Allied then sold the property to the present owners, the City of Macon 

and !ibb County Industrial Authority. Currently, the property is used 

as an industrial park. According to the present owner , Maxson and 

Allied used essentially all of the facilities constructed. by the Navy 

for beneficial purposes . 
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2. 3. 2 PHYSIOGRAPHY 
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There are four major physiographic provinces in Georgia : the Valley and 

Ridge , the Blue Ridge, the Piedmont, and the Coastal Plain Provinces 

(Sondregger ~ ~ .. 1978). The Valley and Ridge Province and the Blue 

Ridge are outside the study area. The Piedmont Province and the Coastal 

Plain Province comprise the majority of the land area in Georgia, 

particularly in the Macon vicinity. The two provinces are separated by 

the physiographic feature known as the fall line . The fall line 

represents the contact between the Paleozoic/Precambrian Formations of 

the Piedmont, from the Cretaceous and younger sediments of the Coastal 

Plain Province. The fall line passes through Bibb County, approximately 

10 miles north of the study area . The site is located in the southern 

portion of Bibb County, which is within the Southern Coastal Plain Major 

Land Resource Area (Woods, 1979). The area is characterized by broa,d, 

gently sloping ridges and relatively wide floodplains along numerous 

small drainage paths. 

2 . 4 SIT! PHYSICAL CHAEACTERISTICS 

2 . 4 . 1 SITE HY~ROLOGY 

Drainage from the site is generally to the east, southeast, ·and south 

through a small drainage easement as shown in Figure 2-2. This drainage 

easement empties into Rocky Creek, directly south of the site (see 

Figure 2-3), which is a tributary of the Ocmulgee River. The confluence 

of Rocky Creek and the Ocmulgee River is approximately 4 miles to the 

southeast of the site . The Ocmulgee River is the major drainage in 

southeastern Bibb County, and it drains to the south from Bibb County . 

The average rainfall for Bibb County is approximately 45 inches per 

year. 

2 . 4 . 2 SIT! GEOLOGY AND HYDROGEOLOGY 

The study area lies within a 20- to 50-mile wide zone of Cretaceous 

sands and gravels that trend northeast-southwest (Sondregger ~-, 
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Figure 2·3 
TOPOGRAPHIC MAP OF AREA SURROUNDING THE 
FORMER MACON NAVAL ORDNANCE PLANT 

: SOURCES: US<lS. 1985: ESE. 1111. 
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1978). These Cretaceous sands occupy the s 

County , forming a sout hward-thickening wedg 

known. as the Tuscaloosa Formati on . The Tus 

light-colored sand, sandy clay , and lentic• 

not well bedded and individual beds have n' 

extensive (LeGrand, 1962). The base of th 

south-southeast at approximately 30 feet ( 

the Tuscaloosa Formation with the underlyi 

crystalline rocks is approximately 500 fe t 

in the southern part of Bibb County. In 

Cretaceous deposits form the principle gr 

adequate water supplies to present users 

The groundwater quality from the aquifer 

s-ignificantly better than the water qual 

site. Specific parameters describing th 

aquifer in the area include the pH with i . 

specific conductapce of 0 to 50 micromhc _:. 

hardness of 0 to 100 mg/L (expressed as 

0 ·to 100 mg/ L (Sondregger ll.Al·, 1978) 

The aquifer being investigated as par t 

shallow, surficial aquifer within the 

to the water table in the vicinity. of 

from 5 to 22 ft -bls. Shallower depths 

adjacent to the drainage easement . n· 
relationships with deeper-producing zc 

Formation were not determined as part 

2.5 R!CORPS R!VIEV AND EVALUATION 

A records review has been performed < 

HNOP, archived at the Government Ser 
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Atlanta, Georgi a. These records were kept at the National Archives i n 

East Point, Georgia. The information can be obtained for rev iew by 

contacting Ms . Rhonda West at GSA, Real Estate Di v i sion in Atlanta , 

Georgia [(404 ) 331-5133]. Records pertaining to the former MNOP should 

be requested , Accession Number 68Al717 , boxes 14,15,16 , N-GA-533 . The 

information reviewed had previously been reviewed by USACE . No new · 

i nformation was discovered by ESE at GSA . In an effort to locate 

additional information, inquiries were made to the South Division Naval 

Facilities Engineering Command in Charleston , South Carolina , concerning 

recor~s for MNOP. This agency indicated all records were at GSA . The 

information that was reviewed pertained to the exchange of property and 

inventories of facil i ties at the plant . 

Other sources of historical information include interviews with former 

employees of MNOP . Three gentlemen who were former employees of MNOP 

and are familiar with activiti es that occurred at the site were 

available for questioning. Mr. Ralph Ennis is presently the director of 

the Allied Industrial Park ; he was a former employee of HNOP, Maxson, 

and Allied. Mr . Robert Hamlin is also presently an Allied Indus t rial 

Park employee and was also an employee of MNOP, Maxson, and All i ed . 

These two men were contacted by ESE and provided useful information for 

this review. Maps of the facility located at Mr . Ennis' office were 

reviewed but were found to relate only to the location of uti l ities at 

the site. Neither of these gentlemen were aware of the existence of the 

drums discovered by. USACE . 

One other area that was discovered during conversations with Mr . Hamli n 

was a former oil recovery operation. This operation was conducted at a 

building on the top of a small hill or slope on the northwest side of 

the site . Discharge from the operation was to a concrete sump, which 

then drained to the base of the slope onto a broad, flat- l ying area . 

This area was investigated during the second field effort at which time 
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Mr . Hamlin indicated contaminated soi l had been removed from this area 

in the past . The quantity of soil removed, or where it was disposed of, 

cannot be determined. 

Mr. John Garland, a former employee of the Navy and participant in the 

design of the facility, is another source of information . Although ESE 

personnel have not spoken with Mr. Garland, USACE has contacted him for 

information concerning former HNOP . 

2.5.1 OWNERSHIP AND PRIOR USE 

The site was acqui red by the Navy in three land transactions. occurring 

in 1941, 1948, and 1960 . The Navy facility consisted of 432.44 acres 

owned in fee by DOD and 0.81 acres over which a perpetual easement was 

obtained . After purchase of the property, the Navy constructed over 200 

buildings, a sewage treatment plant, roads , explosive demolition and 

testing areas, a dumping ground , and a swimmi ng area. HNOP was 

constructed and operated as an ordnance manufacturing plant from 1941 to 

1965 . Utility easements that have been granted during DOD ownership 

include sewerline, roadway, and railroad tracks. 

The plant and 432 .44 acres of land were sold to Maxson on December 1, 

1965. In two letters dated October 14 and November 17, 1965, addressed 

to the Chief of the Real Property Div.ision of GSA, Maxson assumed all 

responsibility for the plant and associated lands and any contamination 

which may result. Maxson continued to manufacture ordnance at the 

facility under contract to the Navy . Maxson sold the property to Allied 

in Auguat 1973. Allied manufactured seat belt components. Allied in 

turn sold the property to the City of Macon and Bibb County Industrial 

Authority during January 1981. The property is presently being used as 

an industrial park . Operations concerned with the manufacture of 

ordnance have ceased at the site . 
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Information concerning inventories of the plant and facilities was 

available in the records . A facilities map obtained from the records is 

included in Appendix A. An index of structures attached to this map is 

also included in Appendix A. The structures inventoried include 

buildings where ordnance was manufactured. Functions that could 

potentially produce byproduct contaminants such as oils , solvents, and 

explosives include manufacturing, electrical workings, oil recovery, 

metal plating, drum storage , explosive loading, and powder pouring . The 

finished pro~ucts were stored in magazines or bunkers , which have since 

been disassembled. 

Another general inventory report, which describes the magnitude of 

machinery at MNOP during DOD operations, was discovered during the 

records review. This report appears to have been prepared prior to the 

sale to Maxson. Two pages from this report , included in Appendix A, 

describe in general detail the types of machinery and the manufacturing 

and industrial operations that were performed at the plant . Among other 

operations, this report mentions degreasing, which could be a potential 

sourc& of solvents . 

Other structures or facilities, which could be potential sources of 

contamination, were discovered during the records review. These include 

the Sewage Treatment Plant . This plant may be of concern as it accepted 

wastes from a metal plating operation. Treat~d wastewaters were 

discharged directly to a swampy area behind the plant. This area is in 

the floodplain of Rocky Creek. 

Five USTs were described in the records: 

1. 4 , 000-gallon (gal) Mineral Spirits Tank (Structure 157), 

2 . • 12,000-gal Cutti~g Oil Tank (Structure 158), 

3. 250-gal Kerosene Tank (Structure 183), 
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4. 560-gal Diesel Fuel Tank (Structure 184), and 

5 . 2,000 -gal Gasoline Tank and Pump (Structure 185) . 

Aboveground fuel oil tanks were noted at !uildings 202 , 115, and 189, 

ranging from 55 - gal to 2 , 000 -gal capacity. Oil storage tanks were also 

present at each of the Heating Plant Facilit i es, !uildings 4 and 104 . 

Two tanks with 15,000-gal capacity each were present at each facility. 

Unfortunately, some of these structures were not referenced on any of 

the maps found. 

Another potential source of contamination apparent from the records 

review is the dumping ground , or landfill , and the adjacent explosive 

demolition area . These two areas have been the focus of the present 

i nvestigation. - These areas are located at the southwest corner of the 

site. The landfill was used mainly for the disposal of used parts and 

construction debris. Currently, the area is covered with small trees 

and grasses but is still used for the surface disposal of construction 

and miscellaneous debris . 

The explosive demol i tion area is a · fenced area at the eastern s i de of 

the landfill . This area was used for the test ing and demolition of 

explosives manufactured at MNOP, primarily detonators, flares and 

primers , and the burning of flammable materials . This area is presently 

covered with small trees and grasses and several bar e ground areas with 

piles of concrete and other debris . Previous employees of the MNOP have 

'i ndicated that some explos i ves were tested south of the intersection of 

Vi nson and Perimeter Roads . 

Records indicated a buried cyanide contaminated tank to be present on 

the northern side of the landfill. The existence and magnitude of 

contamination associated with this tank was also included in this . 
investigation. Cyanide was most likely used in a metal plating 

2-11 



......... --------------

\ 
f 
;, 

C·FMNOP . 2/ENGREP . ll 
09/ 27 / 90 

operation, which is reported to have taken place in Building 7·8. 

Building 7-B i s in a s tate of disrepair and is slated for demolit i on . 

The reviewed records also mentioned _metal plating operations in 

Buildings S·A and S·B . 

Additional structures, which may also pose some contamination potential , 

were discovered during the records review . These structures were 

disclosed in an i nventory list attached to a "Report of Excess Real 

Property." Several significant pages from this inventory are included 

i n Appendix A. This inventory indicated several solvent storage 

buildings were present , including Buildings 99, 190, 192, and 193. All 

of these building are reported to have concrete floors, which may have 

prevented uncontrolled releases to the environment in_ the case of an 

accidental spill . Also , an incinerator is mentioned in the report as 

be i ng located at Building 115, and an explosives disposal furnace ' is 

located at Building 189 . Both of these structures may be associated 

with explos i ve compounds . 

The existence of a deep well , Structure 156, was discovered during the 

records review . This well is located in front of Building 6, west of 

the tunnel vent in a pump house . The records indicat~ the well is 

265 ft deep with 8-inch steel casing . The well was used to supply 

nonpotable industrial water to plating operations in Buildings S· A and 

S· B. The well and pumping apparatus are still in place but not 

operational . Although the well itself may not be causing contaminat i on, 

it could potentially pr~vide for a direct avenue for contaminants to 

enter the aquifer. 

2-12 

- . 

______________ .......... 



3.0 SITE INVESTIGATION 

3 . 1 IN1RODUCTION 

C-FMNOP.2/ENGREP . l2 
09/27/90 

The site investigation at HNOP consisted of an initial site visit by 

USACE and the ESE project team, monitor well installation by USACE, a 

first field effort involving sampling of the monitor wells and 

collection of composite soil sam~les by ESE, a second field effort 

involving collection of additional composite soil and sediment samples 

by ESE, and an investigation of the buried cyanide contaminated tank by 

USACE . A summary of these activities is provided in the following 

sections. 

3.2 SITE VISIT 

The site visit was performed on August 14, 1989. The ESE project team 

in attendance included Ms . Jane Bral, ESE Project Manager, Dr. John 

Bonds, Corporate Safety Officer, and Mr. Paul Locascio, Field Team 

Leader. The project team met with Mr. Robbin Blackman, USACE Project 

Manager; Mr. Ralph Ennis, Director of the Allied Industrial Park; and 

the City of Macon Police Captain, who provided information concerning 

locations for emergency procedures . 

The project team visited the landfill and demolition areas. The only 

evidence of munitions on the landfill surface were recently discharged 

. 38 and . 22 caliber shell cases, most likely from unauthorized target 

practice . Mr. Blackman pointed out potential areas for soil borings and 

monitor wells . The location of the buried cyanide contaminated tank was 

observed. Some concern regarding access to the UST was expressed by the 

ESE project team. The project team observed the drainage creek north 

and northeast of the landfill. Old ammunition storage boxes, which are 

buried near the creek and are protruding from the ground, were observed. 

The floodplain area of the creek was coated with a light covering of 

corky material, which Mr. Blackman indicated may have resulted from 
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discharge from the Armstrong Cork facility to the· west of the site. 

When leaving the landfill area, the location where the drainage ditch 

flows under the railroad north of the landfill was observed. 

The project team then returned to Mr. Ennis' office and made copies of 

some useful records information Mr. alackman had obtained. Other maps 

and aerial photographs of the site in Mr . Ennis' office were examined . 

Additional records search efforts were recommended with Mr. Ennis to 

determine if any more useful information could be found. 

3 . 3 USACE SITE INYESTIGATION 

The USACE site investigation took place during September 12 through 21, 

1989. Five monitor wells were installed by USACE at selected locations 

to address the possibility of contamination in suspected areas. Due to 

safety concerns and difficulties with the location and condition of the 

buried cyanide tank, USACE excavated the tank during the site 

investigation effort . The object thought to have been a tank was 

discovered to be a large steel box, not an underground storage tank as 

expected. The box was found to have a corrugated steel roof or lid, .and 

was filled with a sandy soil of different texture and consistency than 

the native soils. Apparently, the box, or ta~ as it was called, was 

cleaned priQr to disposal. A soil sample from the tank was collected by 

USACE. The tank was filled and covered with the existing excavated 

materials following inspection. 

Inspections of the site during the USACE site investigation also 

revealed the presence of approximately 500 unlabeled drums to the west 

and southwest of the landfill. This area and a low-lying area with a 

pond containing reddish·orange water are considered to be additional, 

potential areas of concern. Following the USACE site investigation, the 

cyanide tank sampling was deleted from ESE's .original scope of work, and 
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the collection of composite soil samples from the drum area and pond 

were added. 

3.4 MONITOR WELL INSTALLATION 

USAGE installed and developed five monitor wells surrounding the 

landfill and explosive demolition area . The locations of these monitor 

wells are shown in Figure 3-1. MW·l was installed as an upgradient 

well, MW·2 was placed downgradient of the suspected source of cyanide , 

M'\J-3 downgradient of ·the explosive demolition area, and MW·4 and MW-5 

downgradient of the landfill . 

The material encountered by the USACE drilling team during monitor well 

installation was generally sand with clay and silt . Soils were 

classified by the USACE site geologist according to the Unified Soil 

Classification System (USCS) . The borings were made by hollow stem 

auger with the collection of split spoon samples every 5 ft . The depth 

of the borings ranged from 34.2 ft in MW-1 to 20.5 ft in MW-4. The 

wells were completed by installing 10 ft of 2-inch polyvinyl chloride 

(PVC) screen, with a slot size of 0 .010 inches, and solid 2-inch PVC 

riser to the surface. Each well has a 2 . 5 ft length of stick-up . . A 

filter sand pack was placed in the annular space adjacent to and 

slightly above the screen. A bentonite seal was placed above the filter 

sand, and grout was added to fill the annular space to the surface. 

Drilling logs from the ·monitor wells are provided in Appendix B. Sieve 

analyses of samples collected from the screened interval of each well 

are also provided in Appendix B. 

Air quality was monitored during the monitor well installation by the 

site geologist. All borings, with the exception of MW·2, were begun 

with the crew using Level D protective equipment. Level B protection 

was used from the outset for MW-2 due to the potential for cyanide 

contamination at this location. MW-3, MW-4, and HW-5 installation began 
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with Level D protection, but had to be completed with Level C protection 

when "action levels" described in the USACE's Site Safety Plan were 

exceeded. Organic vapor analyzer (OVA) readings of 400 parts per 

million (ppm) were recorded in MW-3, and values of 1,000 ppm in MW·4 and 

MW-5 . Specific air monitoring readings for all borings are described in 

Hazardous Toxic Waste Logs contained in Appendix B. 

Water levels were measured by the USACE site geologist during drilling 

and following well completion . Water levels encountered during drilling 

ranged from depths of 6 ft in MW-4 to 21 ft in MW-1. Water levels 

following well completion ranged from 1.8 ft in MW-5 to 16.5 ft in MW-1. 

With the exception of MW-5, all of the water levels following 

development were higher that those encountered during drilling. These 

water level characteristics suggest that clays and sandy clays overlying 

the silty sands may be creating localized confined conditi.ons within the 

shallow aquifer . These observations also indicate increasing heads with 

depth, which is not unexpected as the site is .located in a low-lying 

area . Low-lying areas generally represent groundwater discharge areas 

in which the groundwater flows towards rivers , streams, and/or marshes . 

Additional wells, screened at different intervals from the existing 

wells, may be necessary to fully characterize vertical gradients at the 

site. 

Following monitor well completion, wells were developed by the site 

geologist using a hand pump. Following development, a recovery test was 

conducted on each well . The recovery data was analyzed by USACE to 

determine the hydraulic conductivity of the shallow aquifer. Hydraulic 

conductivities ranged from 1 . 83 x 10·7 meters per second (m/sec) in MW·l 

to 6 . 89 x 10·7 mjsec in MW-4 [0.39 gallons per day per square foot 

(gal/ day/ft2 ) to 1.46 gal/day/fe2, respectively] . These values are in 

the lower range of hydraulic conductivity values for silty sands (Freeze 
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and Cherry, 1979). The results of the recovery tests and analysis 

performed by USAGE are provided in Appendix B. 

USACE also prepared a water - level contour map from the static water 

level data. This map is provided in Appendix B. The hydraulic gradient 

calculated based on this map is 0.010 . Groundwater flow is from the 

northwest to southeast with localized control by surface drainage 

features. 

3. 5 SAKPLING PRQGRAHS AND LQCATIONS 

3. 5.1 SAMPLING PROGRAMS 

All samples (groundwater, soil, and sediment) were collected by ESE in a 

manner consistent with U.S. Environmental Protection Agency (EPA) 

guidelines and USAGE's Sample Handling Protocol for Low , Medium, and 

High Concentration Samples of Hazardous ~aste. Samples were analyzed by 
.,, 

both ESE and U. S . Army Missouri River Division Laboratory in Omaha, 

Nebraska. , The number of samples for each location, control samples , and 

analytical parameters are summarized in Tables 3-1 and 3-2. 

During the first field effort, groundwater samples were collected from 

five monitor wells installed by the USACE: Mobile District .during 

September 1989. All soil samples for chemical analysis were _collected 

by ESE from the burning ground/demolition area as well as from an area 

west and southwest of the landfill, where a pond and unlabeled drums 

have been located. Soil samples were collected from shallow borings 

(with depths between the surface and 3 ft·bls) . 

During the second field effort, five additional soil samples and one 

sediment sample were collected . Three of these samples were collected 

from the explosive demolition area to confirm the results from the first 

field effort . A background soil location was sampled, as well as an 

area downgradient of a former oil recovery operation. A sediment sample 
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was · also collected from a small stream flowing through the drainage 

easement where the stream first enters the former MNOP property. This 

additional effort was requested based on the results of the initial 

effort and as other areas of concern were located . 

As described in Tables 3 -1 and 3-2, soil samples were analyzed for 

explosive compounds , nitrate/nitrite, volatile and semi-volatile 

organics, petroleum hydrocarbons , and metals. The second set of soil 

samples from the explosive demolition area were analyzed for volatile 

organics only . Groundwater samples from all five monitor wells were 

analyzed for the same compounds , including cyanide·. 

3 . 5 . 2 SAMPLING LOCATIONS 

The areas investigated during the first field effort are located in the 

southwest corner of the former MNOP property and include the landfill, 

the explosive demolition ar~a, and the previously suspected location of 

a buried cyanide tank (see Figure 3· 1) . During the' f i eld effort of 

September 1989, USAGE identified a pond containing reddish-orange water 

and approximately 500 deteriorated, unlabeled drums adjacent to the 

western and southwestern boundary of the landfill, This area is located' 

to the west and southwest of MW-5 . Based on topographic observations, 

it does not appear the access to this area was from the former DOD 

property. 

Figure 3-1 indicates the approximate location of the five groundwater 

monitoring wells surrounding the landfill. One groundwater sample was 

collected from each of these wells for a total of five groundwater 

samples . Monitor well locations MW-3 , MW-4 , and MW-5 were selected 

downgradient of the landfill and explosive/demolition area . Monitor 

well MW -2 was selected to investigate possible groundwater contamination 

associated with the suspect ed UST . BackgrouAd groundwater data was 

provided by MW·l . 
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. 
The activities performed during the first field effort included the 

collection of three soil samples within the explosive/demolition area. 

These samples, SO-l, S0-2, and S0-3, were collected as composite samples 

from three different locations within the area as shown in Figure 3·1 . 

Because the existence of the pond and drums was discovered during the 

well installation effort , collection of samples from this location was 

not included in the original scope of work. USACE requested the 

collection of two additional soil samples from these locations. These 

samples were collected as composite samples: one of pond sediments 

(S0-5), and one of soil adjacent to the drums (S0-4) . The locations of 

the sampling points, which created each composite sample, are shown in 

Figure 3-1. 

During the second field effort, samples were again collected from the 

explosive demolition area . These samples were labeled SO-l , S0-2 , and 

S0-3 as shown in Figure 3-1 . The background soil location, selected by 

USAGE and ESE, is in a grass covered upland area on the north side of 

the southern paved access road at MNOP. The background soil sampling 

location is shown in Figure 3·2 . The location of the former oil 

recovery operation is also shown on Figure 3-2 . This operation was 

located at the top of a slope . Discharge from the operation was at the 

base of the slope onto a flat drainage area. The sample, designated as 

SD- 2, was collected within the drainage· area, downgradient of the 

operation. The location of the stream sediment sample, SO-l , is also 

shown in Figure 3-2. This location was chosen to investigate 

contaminants that may have entered the former MNOP property from 

upstream. 

A total of 16 samples were collected for this confirmation study . These 

samples include 5 groundwater samples and 11 soil samples, 2 of which 
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were sediment samples, as discussed previously. Control samples were 

also collected as described in Tables 3-l and 3-2. Control samples 

included the collection of duplicate samples, equipment blanks, and 

travel blanks. 

Duplicate samples were collected from all media sampled, Duplicate 

sample requirements associated with the groundwater samples include the 

collection of two duplicate groundwater samples from one monitor well. 

The well used to obtain the duplicate groundwater samples was M\J-3. 

Three duplicate soil samples were collected from three of the soil 

sample locations. Soil sample S0-3 was chosen for the duplicate during 

the first field effort. Two duplicate samples from the second field 

effort were collected, the first at the explosive demolition area sample 

location SOw3 and the second below the former oil recovery operation. 

The sample from below the oil recovery operation was originally intended 

to be a second sediment sample; thus, the designation in data tables of 

SD-2. A decision was made in the field by USACE to forgo the second 

sediment sample and instead investigate the soil below the recovery 

operation. One of each of the duplicate samples was sent to the USACE 

Quality Assurance (QA) laboratory. The other was analyzed at the ESE 

lab()rat.ory in Gainesville. 1J'le lialTIPles collecteP. for the USAGE QA 

laboratory analysis was collected in containers supplied by Missouri 

River Division Laboratory (MRDL). 

Quality control/quality assurance (QC/QA) required sampling blanks 

include the collection of equipment blanks. One equipment blank was 

collected from a precleaned Teflon• bailer, used to obtain the 

groundwater samples. A soil sampling equipment blank was not collected. 

Travel blanks were also analyzed. The travel blanks, for VOA only, were 

prepared by the ESE laboratory. One travel blank was placed in one 

cooler with each sample shipment to the ESE or USAGE laboratories. Data 
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associated with the QA requirements for sample analysis are provided in 

Appendix E. The MRDL QA/QC Final Report is included in Appendix F. 

3 . 6 SAMPLING PROCEDURES 

3 . 6.1 MONITOR WELL SAMPLING PROCEDURES 

Each of the five groundwater monitoring wells were sampled once . Prior 

to groundwater sample collection, water levels in all monitor wells were 

measured relative to the top of the well casing. Measurement consisted 

of a precleaned, steel tape lowered into the well, with water level 

measured from the top of the casing. Water levels were recorded again 

after sampling. 

A plastic ground cloth was placed beneath all sampling equipment during 

well purging and sampling to prevent contamination by surficial soils. 

MW·l and MW-2 were purged using Teflon• bailers due to very slow 

recovery rates . MW - 3 and MW-4 were purged with a peristaltic pump , and 

MW-5 was purged with a centrifugal pump with drop pipe . The discharge 

water during purging was continuously monitored for pH, temperature , and 

specific conductivity. Pumping continued until at least five times the 

submerged volume of the casing was removed . The pH , temperature , and 

conductivity had for the most part stabilized in each well (i.e. , until 

three successive measurements are within 5 percent of one another) at 

the completion of purging. Purge water from monitor wells was 

discharged to the ground surface at the well locations . 

After satisfactory pumping of the well, the sampling team changed to new 

rubber gloves for sample collection . Each well was sampled with a 

Teflon• bailer, which was not used to sample any other well onsite . 

Bailers were precleaned and wrapped in aluminum foil for transportation 

to the site . Bailers were rinsed with deionized water prior to use in 

the first well . Nylon cord from a new spool was attached to the bailer , 

and the cord was kept from touching the ground during the sampling 
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period. Bailers were rinsed with one volume of well water before 

sampling . Groundwater samples were collected in a manner which 

minimized aeration to prevent loss of volatile compounds . The 

appropriate sample containers were filled without trapping air bubbles 

and then tightly capped . 

Samples were preserved and packed in ice for shipment to the laboratory. 

Field duplicate and field blank samples were included in the laboratory 

sample shipment . Field logs were maintained, including sample chain-of­

custody records and onsite measurements of water quality (pH, specific 

conductance, and temperature) for each monitor well . Field instruments 

were calibrated and checked at the start, middle, and end of each field 

day using fresh calibration standards . This information is included in 

the daily field logs from November 29, 1989 in Appendix C. 

The plastic ground cloth , sampling gloves, bailer cord , and other 

disposables were bagged and properly disposed of in accordance with the 

site safety plan . Final decontamination rinses with isopropanol were 

performed over a 5-gal bucket, in which they were collected and allowed 

to evaporate . 

3 .6 .2 RESULTS OF VATER-LEVEL MEASUREMENTS BY ESE 

. Water-level measurements from each monitor well were measured by ESE 

prior to sample collection . Depth- to-water measurements were converted 

to elevations (ft-msl), based on top of casing (TOC) elevations provided 

by USACE . The results of these calculations are shown in Table 3-3 . 

Water - level data were plotted on the site map (see Figure 3 - 3). The 

groundwater flow direction at the site , based on these measurements, i s 

to the southeast, controlled by the creek flowing in the drainage 

easement . The gradient shown on this map is 0.011, which is simi l ar to 

the gradient of 0.010 measured by USACE. 
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Table 3-3 . Water-Level Elevations Measured by ESE* 

Reference Point M\1-l MW-2 MW-3 MW-4 MW-5 

roc 308.87 286 . 06 283 .04 281 . 12 280 . 69 

Water Level (TOC) (11/28/89) 18 . 54 5.73 4.53 3.47 2 .71 

Water-Level Elevation 290.33 280.33 278 .St 277.65 277.98 

Note : TOC - top of casing. 

*All elevations in feet above mean sea level (ft-msl) . 

Source : ESE, 1990. 
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During the first field effort, three soil samples were collected from 

t he explosive/demolition area, one from the pond sediments, and one from 

the soil surrol.inding the drums . The samples .from the 

explosive/ demolition area were collected as composites of the soil from 

0 to 3 ft of depth at each location as shown in Figure 3-1 . The sample 

of the pond sediments was obtained by compositing material from three 

soil borings approximately 1 ft deep around the edges of the pond. The 

soil sample from the drum area was obtained by compositing material from 

four boreholes of 0 to 3 ft depth adjacent to the drums . The location 

for each of these boreholes was chosen by the USACE site representative . 

The soil boring was completed by hand-augering to the appropriate depth 

·with a bucket auger . The soil brought to the surface was retained in a 

stainless-steel bowl . Upon completion of the boring , the soil in the 

bowl was gently composited using a stainless-steel spoon . Due to the 

nature of the sampling method , some compositing of the soil was 

necessary to ensure a homogeneous and replicable sample . The 

compositing activity was kept to a minimum to avoid the loss of 

volatiles from the soil . The samples were collected by filling the 

sampling containers with the composited soil. 

During the second field effort , three soil samples were collected from 

the explosive demolition area, one from the background location, one 

from below the former oil recovery operation, and one stream sediment 

sample . . The samples collected during the second field effort from the 

explosive demolition area were not composited. Results of analyses of 

soil samples from this area collected during the first field effort were 

suspected due to compositing . 

To collect samples in the explosive demolition area, each borehole was 

advanced to 3 ft deep with a bucket auger. Each sample bottle was 

filled with a portion of the material from each lift of the auger as i t 
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was brought to the surface. The sample bottles were capped between 

fillings . 

The background sample was collected from one borehole approximately 3 ft 

deep. The soil from the length of the borehole was collected in a 

stainless steel pan, and the sample bottles were filled from the 

collected material in the pan. 

The soil sample from below the oil recovery operation was collected as 

composites from two boreholes, each approximately 1 ft deep. The 

boreholes were both located in the flat drainage area below the former 

recovery area . The boreholes were approximately 30 ft apart in areas 

void of vegetation with obvious surface staining. 

The stream sediment sample was collected in a similar manner. The 

sample was collected as a composite from 2 boreholes augered into the 

sediments to approximately 1 ft deep. The boreholes were only 1 ft 

apart. Sample packaging and shipping for all soil and sediment samples 

was the same as for groundwater samples . Soil sampling documentation is 

provided in Appendix C. 

3. 7 HAZARDOUS RANKING SYST!K EVALUATION 

A Hazardous Ranking System Evaluation was also completed as part of this 

investigation. The information required to complete the evaluation is 

based on the findings and results of the present investigation. The 

completed form is provided in Appendix D. 
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4.0 ANALYTICAL RESULTS 

4.1 INTRODUCTION 

The following sections include information obtained from samplir 

analyses of the ·monitor wells and soil at the former MNOP. Anal 

results of the groundwater samples analyzed by ESE are presentee 

compared to applicable water-quality criteria where appropriate . 

Presently, no quality criteria exist for comparison of soil anal 

data. Soil samples have been compared to the background soil S E 

4 . 2 GROQNDWAT!R 

Groundwater samples obtained from the five monitor wells were a n 

for volatile and semivolatile organic compounds , explosive campo 

nitrate/nitrite , petroleum hydrocarbons, metals , and cyanide . T 

of the analyses and methods of analysis are presented in Table j 

results of the analyses are summarized in Table 4-1 , which shows 

those compounds that were present above detection limits . Compl 

results of the analytical results are provided in Appendix E. 

4.2 . 1 ORGANIC COMPOUNDS 

The organic compound detected with the highest concentration wa s 

All the monitor wells exceed the drinking water criteria with th 

exception of the background well MW -1. This volatile organic we 

detected in MW-2 with a concentration of 7,000 ~g/L and in MW-3 

concentration of 3,800 ~g/L . Lower concentrations (110 ~g/L anc 

~g/L) were detected in MW-4 and MW- 5 , respectively . The drinkir. 

criterion associated with TCE is 5 ~g/L . 

TCE is commonly used as a degreasing compound for metal parts an 

machinery . Other applications of TCE include use in paints , 

drycleaning , dye , textiles ,. solvents , refrigerants and heat exch 

liquids, fumigants and aerospace operations (EPA, 1985). There 
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Table 4-l. Sumw:y of Results of ~ter Smple Analyses 

Samo1e Identif!cation 
Krl-1 Krl-2 KJ-3 tt.J-4 KJ-5 tt.J-3-DP 

Cyanide (ngll.) 0.133 0.005 

Nitrogen tllz~ 5.45 0.151 0.040 0.073 
(nWJ... as N) 

Arsenic, Total (nWf..) 0.0032 0.0029 

~ 

Bariun, Total (~) 0.0507 0.0556 O.C)H8 0.109 0.0569 . I 0.120 
N 

Chranlun, Total (nWJ..) 0.0140 0.0259 0.0181 0.0091 0.0118 

Iron, Total (og/L) 4.42 19.0 5.91 19.2 17.3 6.~ 

Haog.anese, Total (qy'L) 0.428 0.590 0.0970 0.248 0.530 0.100 

Seleniua, Total (ogiL) 0.0023 

Sodiun, Total (oWL) 20.6 28.7 13.6 8.12 9.30 14.3 

PElN (JJg/L) 68.8 33.3 

I ,3-Dini~ (}Jg(L) 1.18 1.23 

2 , 4-Dini troto lt.IIE!re (J.&g!L) 1.83 1.68 

tt.J-EB tt.J-'m SO-TB 

~ ~ 

0.021 ~ ~ 

~ ~ 

0.0015 ~ ~ 

~ ~ 

0.0124 ~ ~ 

~ tft1 

~ ~ 

0.169 ~ ~ 

~ ~ 

~ ~ 

~ ~ 
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Water 
Q.lality 

Criterion Regulation 

0.0035 GA 

10 tO. 

0.05 ~ 

1.0 I'D.. 

0 .05 tO. 

0.3 Kl.. 

0.05 I'D.. 

0.01 Kl. 

20 GA Recan 

t«: 

oc 

1.1 Roserblatt 
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Table 4-1. Summ:y of Results of Grourd.later Satt>le Analyses (Q:ntirued, Page 2 of 2) 

Samole IdentificatiQD 
Kl-1 Kl-2 Kl-3 Kl-4 Kl-5 ft.l-3-DP KI-m KI-m 9:>-TB 

Trlchloroethene (JJg/L) l,WJ 3,800 110 19 3,900 

Vinyl <ll.l.oride (JJg,IL) 170 

Bis(2-Ethylhexyl) 
Jbthalate (Jjg/L) 1.6 1.7 6 .4 2 .4 1.2 3.0 1.2 tiQ tiQ 

Note : G\ -Georgia state stmdard described in fl.JA (1986) . 
Q\ Recaa - reoaii1I!D:Jed Georgia standard--nonenforceable (Personal Cau..nicatlon, Fred l..i!hwm) . 

C- FMNOP .2/ENGREP -H. 2 
0 1/12/90 

Water 
Q.lality 

Criterion Repplation 

5 l'£1... 

2 toO.. 

10,00) ~ 

PO. - msx.im..a contallf.tatt 1e\Oe1 specified in the National PriJJm"y ~Water ~tions, 40 CfR 141.11 (July 1, 
1986) ani the National Seccnlaxy Dr~ Water Repplatlons, 40 aR 143.3 (July 1, 1986). 

llfVL - ndlligraas per liter. 
tfQ -rot required. 
PElN- pentaecythritol tetranitrate. 

RDserblatt -criteria suggested by Roseri>latt (1981) for the permissible concentration le\081 for the contalrlnant in dr~ 
water. 

IJg/L- ndcrognns per liter. 
~ -suggested atbient 'Water quality criteria for ~ protection of tunan health fnn the toxic properties or 

carc.irogeni.c effects of the ~; criteria associated with cancer risk levels (QU.s) of 1 x 10-6 are reported 
\obere available; these criteria are summi.zed in the OOc:umnt Q.W.ity Criteria for Water 1986, fl.JA, May 1, 1986, 
~. OC; criteria ~re previrusly arnJUOCed in 45 FR 79318 (Naveuber 28, 1984) , 49 FR 5831 (February 15, 
1984), ard 50 FR 30784 (July 29, 1984) . 

- rot detected at !!E!thxl detection limit . 

So1..u·cp : ESE, I ')9() . 
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review indicated degreasing was part of the operations at the former 

MNOP. Wastes from this operation is expected in the landfill that 

serviced the facility. Based on the monitor well data, the strongest 

source of !CE appeared on the southeast side of the landfill. 

Another organic compound of significance, vinyl chloride, was detected 

in MW-4 with a concentration of 170 ~giL. The criterion for vinyl 

chloride is 2 ~g/L. This compound is used in organic synthesis, PVC 

plastic, and adhesives (EPA, 1985). It is suspected that this compound 

is a result of the landfill wastes, and not the PVC well casing, as it 

was not detected in any other well except MW-4. 

The plasticizer bis(2-ethylhexyl)phthalate was detected in all samples 

including the equipment blank. The concentrations were low, ranging 

from 1.2 ~g/L to 6 .4 ~g/L . The criterion for bis(2-ethylhexyl)phthalate 

is 10,000 ~g/L. This plasticizer is a common contaminant when plastics 

are used for well construction and sampling, which is the case at former 

MNOP. The presence of this compound is of little significance . 

4.2.2 EXPLOSIVE COMPOUNDS 

Explosive compounds were detected only in MW-3 adjacent to the explosive 

demolition area. The compounds 2,4-DNT and 1,3-DNB were detected with 

concentrations of l. 83 ~g/L and 1.18 ~g/L, respectively . The source of 

these compounds is most likely residual explosive compounds within the 

soils of the explosive demolition area . A recommende.d permissible 

concentration in drinking water for 2,4-DNT of 1.1 ~g/L was proposed by 

Rosenblatt (1981) for an Army munitions site in northern Illinois . The 

concentration of 2,4-DNT in. MW-3 exceeds this criterion . No criteria 

are available for l , 3 -pNB. 

The only other explosive compound detected in the samples was PETN . 

This compound was analyzed because it was reported as being a component 
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of fuses and primers (Department of the Army, 1969) . These parts were 

manufactured at the former MNOP. PETN was detected at MW-t, the 

background well, with a concentration of 68.8 ~g/L. PETN was also 

detected in the duplicate sample obtained from MW-3 (33.3 ~g/L), but was 

not detected in the sample from MW-3. These concentrations are near the 

detection limit of the analysis method of 20 ~giL. There are no 

criteria associated with PETN. The results tend to indicate that trace 

amounts of PETN are present at the background location and possibly at 

the explosive demolition area. This type of explosive is expected at 

the explosive demolition area, but it is unexpected in the area thought 

to be upgradient. This result precludes the use of MW · l as a reliable 

background location and may indicate another source area of explosives 

disposal near the upgradient well location. As the concentrations that 

were detected in the samples are near the detection limits, another 

round of sample collection and analysis is recommended prior to 

formulation of any conclusions. regarding additional source areas. 

4.2 . 3 NITROGEN 

The highest level of nitrogen was also detected in MW-1 at 5 .45 mg/L. 

Although this concentration does not exceed the criteria of 10 mg/L, i t 

is higher than other concentrations , which ranged from below the 

detection limit of 0 . 010 mg/L to 0.151 mg/L . Although high levels of 

nitrogen are associated with explosive compounds, other sources of 

nitrogen include fertilizers, sewage, and animal wastes (Sonderegger ~ 

!l .. 1978). Higher nitrogen levels at the background location also 

casts doubt on the reliability of the sampling location for providing 

background water quality and provide a second indication that there may 

be an additional source area of explosives disposal near the upgradient 

location . 
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Petroleum hydrocarbons were not detected in any of the groundwater 

samples . 

4.2 . 5 METALS 

4 . 2 . 5 .1 Aisenie 

Arsenic was detected in MW-2 and MW-3 at concentrations of 0 .0032 mg/ L 

and 0.0029 mg/ L, respectively . These concentrations are below the 

criteria of 0 .05 mg/L . As arsenic was only detected in these two wells, 

which were shown to be contaminated with other compounds discussed 

previously, low levels of arsenic may be associated with contamination 

from the landfill and explosive demolition area . Arsenic compounds are 

used in insecticides , fungicides, rodenticides, herbicides, fireworks , 

paints, wood preservatives, bronze and other alloys, glass , enamels, 

ceramics , linoleum , semiconductors, and photoconductors (Walton , 198 5). 

4.2.5.2 Barium 

Barium was detected in all the wells and in the equipment blank. Wells 

containing the highest concentrations of barium include MW-2 and MW-5 

with concentrations of 0.120 mg/ L and 0 .109 mg/L , respectively. MW - 3 

and MW-4 had barium concentrations of 0.0556 mg/L and 0.0418 mg/ L, 

respectively , and MW-1 had a similar concentration of 0 .0507 mg/ L.. The 

equipment blank sample had a much lower a concentration of 0 . 0015 mg/L . 

All samples were below the criteria level for barium, which is 1 mgj L. 

Barium has uses in metal alloys and in lubricants (Walton , 1985) and is 

a common component in groundwater with concentrations of 0 .001 to 0 . 1 

mg/L (Fenn ~A!., 1980) . Although barium is not necessarily an 

indicator of contamination, the higher concentrations found in MW-2 and 

MW-5 may suggest influence from contamination. As the background sample 

from MW-1 is suspected due to the presence of explosive compounds and 

nitrogen , a judgement concerning the presence of contamination at all 

4-6 



C-FMNOP . 2/ENGREP.28 
09/27/90 

locations based on the low concentrations of barium that were observed 

is not possible . 

4.2 . 5.3 Chromium 

Chromium was detected in MW-1, MW·2, MW -3 , and MW -4 with concentrations 

ranging from 0.0091 mg/L in KW-4 to 0 .0259 mg/L in MW-2 . No chromium 

was detected in MW·S . The detection limit for the method of analys is is 

0.0071 mg/L. The concentrations detected are all below the criteria of 

0 .05 mg/L. Chromium is used in steel and metal alloys , dying and 

t anning, paints , inks, varnishes, glazes, fireworks, batteries, and rust 

inhibitors (Walton, 1985) and is also a component in soil and typically 

occurs in groundwater with con~entrations ranging from 0 . 001 mg/L to 

0 . 1 mg/L (Fenn ~ 41 . , 1980) . Although chromium may be associated with 

contamination, the low levels of chromium detected at concentrations 

slightly over the detection limit are not considered to be indicative of 

contamination. 

4 . 2.5 . 4 Selenium 

Selenium was detected in only one well , MW-3, with a concentration of 

0.0023 mg/L. This concentration was slightly higher than the detection 

limit of 0.0018 mg/L and below the criteria level ofO ,Ol mg/L. The 

principal uses of selenium are in electric and electronic components 

(Walton, 1985). Because selenium was only detected in one monitor well, 

which has shown other contaminants, it may represent contamination from 

the suspected sources. 

4 . Z • 5 . 5 Sodtya 

Sodium was detected in all the monitor wells and equipment blank. 

Concentrations ranged from 28.7 mg/L in MW·2 to 8 . 12 mg/L in MW-4. The 

equipment blank concentration, 0.169 mg/L, was lower than the monitor 

well concentrations. The State of Georgia recommended level for sodium 

in drinking water is 20 mg/L, although this is not an enforceable 
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standard (Lehman, 1990). Sodium typically occurs in groundwater with 

concentrations of 1 to 1 , 000 mg/ L, (Fenn ll 2]. .• 1980) . At the observed 

oncentrations, sodium does not appear to be related to the 

contamination. 

4 . 2 . 5 . 6 .li.2n 
Iron was also detected in all the monitor well samples and the equipment 

blank . Iron is another constituent which would not necessarily be 

indicative of contamination as it is often present in groundwater at 

concentrations of 0 .01 mg/L to 10 mg/L (Fenn ll !l. , 1980) , but may 

suggest contamination if concentrations are well over background. 

Sources of iron may be decomposition of metal parts within the landfill, 

but iron is also a component of the soil . The ' highest concentrations 

,were detected in MW-2 (19.0 mg/L) , MW-4 (19.2 mg/L) , and MW-5 (17 . 3 

mg/L) Similar concentrations were detected in MW·l (4 .42 mg/L and MW-3 

(5.91 mg/L) . All of these concentrations exceed the drinking water 

criterion for iron of 0 . 3 mg/L, which is based primarily on aesthetics 

(Saywer and McCarty, 1978) . The concentration in the equipment blank 

was 0.0124 mg/L, much lower than the other concentrations and below the 

criteria level . As the background concentration of iron in the aquifer 

is not certain due to t he unreliability of the · sample from M\J-1. it is 

uncertain if the wells actually show contamination. Potentially, the 

higher concentrations observed at MW-2, MW-4 , and MW·S are indicative of 

contamination . 

4 . 2.5.7 Mlnaanese 

Manganese was detected in all the wells sampled. Concentrations in the 

other monitor wells ranged from 0.097 mg/L in MW-3 to 0.59 mg/L in MW-2. 

The criterion associated with manganese is 0.05 mg/L, generally based on 

aesthetics (Sawyer and McCarty, 1978). This criterion is exceeded in 

all of the monitor wells . Although manganese is often a component of 

metal alloys (EPA, 1988), it also a component of the soil and is 
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cypically found in groundwater with concentrations ranging from 0.001 

mg/ L to 0.1 mg/L (Fenn ~ §1., 1980). Due to its occurrence in all the 

wells at generally similar concentrations, this metal is not considered 

indicative of site contaminants . 

4.2 . 5.8 Cnni.de 

Cyanide was detected in two wells, MW-2 and MW-3 . The highest 

concentration of 0.133 mg/L was detected in MW~2, adjacent to the 

location of the buried cyanide contaminated tank. Cyanide was also 

detected in MW-3 with a concentration of 0 .005 mg/L, which is slightly 

over the detection l imit of 0.003 mg/L . A recommended upper value 

criteria for cyanide in all classes of Georgia waters is 0 . 0035 mg/ L 

( EPA , 1988). The concentration of cyanide in MW-2 exceeds this 

criteria . 

Cyanide sources include various electropl ating baths and fumigants 

(Walton , 1985). Plating operations occurred at the former HNOP, during 

which the buried tank supposedly became contaminated . The condition of 

the tank when excavated by USAGE indicated that the tank was cleaned 

pr i or to disposal. The analyses results indicate some residual 

cont amination, which has -sincedissolved in the groundwater , may have 

been present in the tank . The presence of trace levels of cyanide in 

MW-3 is expected as this well is located downgradient of the known 

suspected source of cyanide and also could represent other minor sources 

within the landfill or explosive demolition area. 

4 . 3 l2.l.I.& 

Five composite soil samples from the first field effort and t hree 

composite soil samples from the second field effort were analyzed for 

volatile and semivolatile organic compounds, explosive compounds, 

nitrate/nitrate, petroleum hydrocarbons, and metals. Three soil samples 

collected from the explosive demolition area during the second field 
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effort were analyzed for volatile organics only . The scope of the 

analyses and methods of analysis are presented in Tables 3-1 and 3-2 . 

The results of soil analyses are summarized in Tables 4-2 and 4-3, 

showing only those compounds that were present above detection limits. 

Complete results of the analytical results for soils are provided in 

Appendix E. 

4 . 3 . 1 ORGANIC COMPOUNDS . 

The majority of organic compounds was detected in the soil sample S0-5 

from the first samp.ling event . This sample was collected as a composite 

from the edges of a pond located west of the site, off the former MNOP 

property boundary . All the compounds detec t ed are semivolatile organics 

of a class of compounds known as polycyclic aromatic hydrocarbons 

(PAHs ). These compounds are long chain hydrocarbons and are most often 

found associated with tar and heavy hydrocarbon fuels, such as diesel or 

kerosene . 

Only one other organic compound was detected in soil sample S0-4 , which 

was obtained during the first field effort from an area containing drums 

southwest of the landfill. The PAH compound benzo (G,H,I)perylene was 

detected in the composite soil sample S0-4 . This area is also off the 

former HNOP property. The source of this compound is suspected to be 

mater i al contained in the drums. The drums are not labeled out may 

potentially contain diesel fuel or kerosene. 

The second round of soil samples collected from the explosive demolition 

area were specifically obtained to confirm the absence of volatile 

compounds in this area. There was concern by USACE that compositing of 

soil samples from this area collected during the first field effort had 

resulted in the loss of volatiles . Extra care was taken during the 

second effort not to composite these samples , as described in 

Section 3 . 6 . 3 . The results of this second set of analyses 
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Table 4·2. Summary of Results of Soil Sample Analyses--First Field Effort 

Sample Identification 
Compound* SO-l S0-2 S0-3 S0-4 S0-5 S0·3·DP 

Moisture (\ wet wt . ) 9.3 14.2 11.6 44.3 52 . 6 13 .4 

Arsenic 0.650 1. 55 0.574 0 . 781 4 . 83 0.502 

Barium 6.92 11.4 8. 71 196 70.5 7.26 

Chromium 7.02 8 . 87 5.82 22.1 29 . 6 3 . 99 

Lead 5 . 00 41.8 39 . 3 

Anthracene 0 . 32 

Benzo(a)Anthracene 1.4 

Benzo(b)Fluoranthene 0 . 92 

Benzo(k)Fluoranthene 0 . 67 

Benzo(a)Pyrene 0 . 69 

Benzo(g ,h , i)Perylene 1.9 0. 72 

Chrysene 0 . 95 

F.luoranthene 2.1 

Indeno(1,2 , 3·cd)Pyrene 0.75 

Phenanthrene 1.0 

Pyrene 1.8 

Nitrogen, N02+N03 , 4.3 196 0. 71 
.Sediment (~g/g·dry) 

Hydrocarbons, Petro· 1,020 207 
leum (J..'g/g-dry) 

Note: }.'g/g-dry - micrograms per gram, dry weight. 
not selected at method detection 1imit . 

* Units are in milligrams per kilogram, dry weight (mg/kg-dry) unless 
otherwise noted . 

Source : ESE, 1990 . 
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Table 4-3. Sumary of Results of Soil Sample Analyses--Second Field Effort 

Sample Identification 
SO-l SD-2 SD·DUP#2 Compound* BKGSOIL 

Moisture (\wet wt.) 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

PETN 

Nitrogen, 
N02 and N03 
(I.Lg/g·-dry) 

Hydrocarbons, 
Petroleum 
(JJg/g-dry) 

18.0 9 . 4 

0. 318 1. 87 

11 . 2 30.4 

0 . 564 0.657 

4.40 12.9 

5.76 22 . 6 

4.92 

4. 18 

12600 

Note: JJg/g-dry -micrograms per gram, dry weight. 

13.1 

1.84 

27 . 0 

0 . 766 

13.6 

26.9 

6.10 

12200 

·· - not selected at method detection limit . 

"* Units are i n milligrams per kilogram, dry weight (mg/kg-dry) unless 
otherwise noted . 

Source : ESE, 1990. 

4-12 

13 .l 

l. 98 

26.4 

21.0 

5.32 

1. 78 

··-~ 



C-FHNOP.2/ENGREP . 32 
09/ 27/ 90 

(samples SO-l, S0-2, and S0-3) confirmed the absence of volatile organic 

compounds . No volatile compounds were detected in the laboratory 

analyses . Readings of organic vapors monitored during sample collection 

in this area with an organic vapor meter (OVM), ranged from 

approximately 20 ppm to 230 ppm . These readings are attributed to decay 

of natural organic material in the shallow, marshy soil in this area . 

4 . 3 . 2 EXPLOSIVE COMPOUNDS 

During the first round of sample analyses, no explosive compounds were 

detected in any of the soil samples. The second round of analyses 

reveals the presence of only one of the explosive compounds, PETN, in 

the soil sample collected from below the oil recovery operation , SD-2 . 

PETN was also detected in the duplicate sample from this location. PETN 

was detected in the groundwater in MW-1 , the upgradi ent monitor well, 

and also in the duplicate sample f rom HV-3. As discussed in 

Section 4 . 2 . 2, PETN may be expected as it is used as a component of 

primers· and fuses, which were manufactured at the former MNOP. These 

results suggest residual amounts of PETN may be present in the soil. 

Depending on the concentration, PETN may be the source of the 

concentrations observed in the groundwater . 

4.3 . 3 NITRATE/NITRITE 

Nitrogen was detected in soil sample SO-l and in the duplicate sample of 

S0-3, both collected during the first field effort from the explosive 

demolition area with concentrations of 4.3 ~g/g and 0.71 ~g/g, 

respectively. The concentration i n the duplicate sample is very close 

to the detection iimit for the method. The presence of nitrates in this 

area would noe be unexpeceed as nitrates are often associated with the 

explosive compounds which also contain· nitrogen. The highest 

conceneration of nitrogen (196 ~g/g) was found in soil sample S0-4 from 

the drum area. As this area is not suspected of containing explosive 
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wastes nor were any detected, this result may be associated with 

decomposing organic material present in the soil around the drums. 

During the second sample analyses , the .sediment sample SD-1 was found to 

have a nitrate concentration of 4.18 ~g/g, similar to SO-l from the 

explosive demolition area . The background concentration of nitrate in 

soil is 1 .78 ~g/g. The observed concentrations of nitrate in the 

explosive demolition area and the stream sediments are relatively low 

with comparison to the background value. Although nitrate may indicate 

the presence of explosive compounds, no other explosive compounds were 

detected. These values are most likely the result of decaying organic 

matter . 

4 . 3.4 PETROLEUM HYDROCARBONS 

Petroleum hydrocarbons were detected in soil sample 50-4, collected 

adjacent to the drums and S0-5, consisting of pond sediments. The 

concentration of petroleum hydrocarbons was 1,020 ~g/g in S0-4 and 

207 ~g/g in S0-5 . The analysis of petroleum hydrocarbons detects a wide 

range of compounds which includes the PAH compounds , as well as other 

straight chain and cyclic hydrocarbons. The petroleum hydrocarbons 

detected in SO·S may include the PAH compounds detected in the organic 

analysis and also others that were not target compounds of the analysis. 

The results from S0-4 indicate this is the case as the specific 

compounds which produced the petroleum hydrocarbon concentrations were 

not detected as any of the target compounds of the organic analysis 

[with the exception of benzo(G,H,l)perylene) . Based on these results 

from the pond and drum area, the contamination in these areas appears to 

be related to ,some type of hydrocarbon fuels or possibly lubricating 

oils . These types of materials were used at the former HNOP . 

Petroleum hydrocarbons were detected in the soil below the former oil 

recovery operation. The concentrations were higher than observed in the 
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other areas, with concentrations of 12 ,600 ~g/g in the sample and 

12,200 ~g/g in the duplicate . During sample collection, the soil was 

noted to be discolored and had a hydrocarbon odor. Organic vapor 

readings with the OVM were recorded as 4 ppm in the loose soil and up to 

40 ppm in the shallow borehole from which the sample was obtained. 

Discussions with a former MNOP employee, Mr. Hamlin, revealed soil had 

been removed from this area in the past. Soil remaining most likely 

contains residual petroleum hydrocarbons from the former operation. 

4.3 . 5 METALS 

The metal analysis of the background soil sample provides a basis for 

comparison with the other samples. Soils often contain detectable 

concentrations of metals; therefore, the presence of any specific metal 

does not necessar.ily represent contamination . Based on this comparison, 

three samples detected concentrations of certain metals exceeding the 

background concentrations . These samples include S0-4 from the drum 

area, S0-5 from the pond sediments, and SD-2 from below the oil recovery 

operation. These three samples were each found to contain other 

contamination, and elevated levels of certain metals is not unexpected. 

Elevated levels of lead were found in each of the three sa..uiples S0-4, 

S0-5, and SD-2. The contamination in each of these samples was 

primarily attributed to some type of hydrocarbon product, a component of 

which may be lead. The lead concentrations ranged from 2 . 6 mg/kg in 

SD-2 to 41 . 8 mg(kg in S0-4, generally 4 to 8 times greater than the 

background concentration of 5.32 mg(kg. 

The other metal that exceeded background concentrations was barium. 

Barium concentrations exceeded background concentrations in samples S0-4 

and S0-5 by an order of magnitude. Barium only slightly exceeded 

background concentrations in sample SD-2 and is not considered 

significant. The presence of elevated concentrations of barium may be 
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related to the other contami nants in the pond and drum area . The 

presence of barium in this area appears to be unique to the specific 

type of hydrocarbon product producing the other contamination . This 

would suggest a different type of product than that associated with the 

former oil recovery operation and perhaps a different source . 
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The conclusions of this confirmation study are the following : 

1 . Records Review--No new information was obtained by ESE that 

USACE did not already know . The ·available information can be 

obtained by contacting GSA and is kept at the National 

Archives. This information relates to exchange of property and 

inventories of facilities at the former HNOP . 

Some of the structures at former HNOP, which could be potential 

sources of contamination, were involved in operations related 

to the manufacture of munitions . These operations involved the 

use of compounds such as oils, solvents, and explosives . 

Structures that may be associated with contamination include a 

sewage treatment plant; plating operations; USTs; aboveground 

fuel tanks; the landfill; the explosive demolition areas; a 

buried cyanide-contaminated tank; solvent storage buildings; 

and an abandoned, deep industrial water supply well. 

2. USACE Site Investigation- -The investigation performed by USACE 

identified additional areas t~at may be of concern with regard 

to contamination at the site. These offsite areas include a 

pond containing reddish-orange water and an area containing 

approximately 500 unlabeled drums. 

Monitor wells installed during the USACE investigation 

identified a shallow aquifer composed of silty sand . 

Observations made during well installation indicate the aquifer 

may exhibit localized confined conditions . Volatile organic 

vapors were detected during the installation of three of the 

monitor wells . Hydraulic testing of the aquifer by means of 

recovery tests provided values of hydraulic conductivity of the 
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aquifer in the lower range of silty sand formation . A water­

level contour map prepared by USACE indicated flow generally to 

the southeast across the investigated area. This flow 

direction was confirmed by measurements obtained by the ESE 

project team. 

3. Sampling and Analysis by ESE··Samples were collected during two 

different field efforts. The first effort involved the 

sampling of both groundwater monitor wells and soil. The 

second effort focused on soil sampling. The res·ults of the 

sampling and analysis, which included 5 monitor wells and 16 

soil samples total, revealed the presence of contamination at 

the site. The most significant groundwater contamination at 

the site is due to the organic compound TCE. Detected 

concentrations exceed drinking water standards in all the 

downgradient monitor wells. Concentrations significantly over 

the standard (by 760 to 1,400 times) were detected in MY-2 and 

HW-3 on the northeast portion of the landfill and ne~r the 

explosive demolition area. Explosive contamination was 

detected in the groundwater from MW-3, adjacent to the 

explosive demolition area. The explosive compound PETN was 

detected in the upgradient well MW·l. This result, in 

combination with a relatively high concentration of nitrogen in 

comparison with other values on the site, suggests an 

additional source o~ explosive disposal near MW·l. PETN was 

also detected in the duplicate sample from MW-3 in the 

explosive demolition area. This result is expected. Iron and 

manganese were the only metals to exceed criteria. Due to an 

unreliable background sample particularly for the comparison of 

low-level metal concentrations in the aquifer, no definitive 

statements can be made regarding metals contamination . Some of 

the metals detected suggest contamination as the higher 
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concentrations occur in wells in which other contaminants were 

found. Cyanide was detected in two wells, MW-2 directly 

adjacent to the buried cyanide contaminated tank and MW-3, 

which is in a downgradient direction from the tank. The 

detected concentrations exceed the state criteria but are close 

to the detection limit for the analysis method. Petroleum 

hydrocarbons were not detected in any of the groundwater 

samples . 

Evidence of soil contamination was found in soil samples S0-4, 

S0-5 , and SD-2 . Samples S0-4 and S0-5 were collected during 

the first field effort from an area west and southwest of -the 

former MNOP property where a pond and drums were located by 

USAGE. Sample SD-2 was collected during the second field 

effort from an area below a fo~er oil recovery operation. The 

contamination in all three areas appears to be related to heavy 

hydrocarbon fuels or other hydrocarbon compounds, such as oils. 

These typ·es of fuels and oils were present at the former MNOP 

as evidenced by the report of kerosene, diesel fuel, and 

heating oil tanks in the records. They were used for heating 

and OJ)era_tion of vario)ls machinery, and various oils were also 

used as cutting oils and lubricants. The presence of higher 

concentrations of barium in the samples from the pond and drum 

area, S0-4 and S0-5 , may indicate a type of product different 

from that associated with the former oil recovery operation ' and 

perhaps a different source of the product. PETN was detected 

in the soil below the oil recovery operation and may suggest a 

source for the presence of PETN in the groundwater. 

The resampling effort in the explosive demolition area was 

performed without compositing of the samples. This e~fort 

confirmed the results of the initial effort where the soil was 
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composited . No volatile organic compounds were detected from 

s oil in this area during both efforts . 

Groundwater and soil contamination has been encountered at 

concentrations that may require regulatory review for this 

location. The contamination found onsite is reasonably 

suspected to have resulted from activities that took place 

during the period of Department of Defense (DOD) control . 

Investigated areas adjacent to the site but outside t he s i te 

boundary showed evidence of soil contamination. These areas, 

i ncluding a pond and abandoned drums, were investigated prior 

to verification that their location was hot on former MNOP 

property . The initial assessment of the pond and drum area 

contamination is that it is not the result of DOD activities . 

The former MNOP si t e , and the adjacent site, should be referred 

to the appropriate office or agency for determination of a 

future course of action. 
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I. I'IIIOJIC:T IO. SillANOTT~O,.IIT [ J/8"soli tSOOOn 0.-. -

~'l.f~.tt~~o·n~~~~a~v~'"!Jl"::'~Ol~rd~n~at~nc~~e.P;.'.~o. l.aiLjtnwtt.~-------1' · oa·ru• ,._ !l;l.o."" '"''" ·'"c:''!" n·•• • _,_) fl.I.OC:ATio•ce ____ ,,.,.,_ ~St. hollow stem auger 

k,....,.,.,..,.~:::-:==::----------------; II. IIAIIUI' AC:TUIIIllll' l OliiGMATION 0,. 01'11.1. 
'- DIIIII.~INO AGIMCT C~!E- 5 50 

l-_:S~a!,;V~&!,!n~n~a;;h~O::;.:.i:=.S~t.:,r~i:,:C:.,:t~~~~----------!tl. TOTAl. MO. 0 ,. Oil IIIII• I OUTVIIICO 
e. MOI.f. MO. CJLe _._ M ··- ttrlel IUIIOilN SAII .. I.IS TA~I[M ! , _,,.-.- \ MW-2 n 

a. MAiilf. 0,. Ollll.l.f.lll 
1) 'Rountt'~E! 

IC. TOT AI. MUIIIIIII COlli I IOaiJ 

11. ll.lVATIOM OIIIOUMO WATillll 

a. CHIIIIC:T IOII o,. ,..01.1 II. OATil NOI.l 1 n•••co 1 co ...... c•co 
:c;o y c• T•c .... 0 ... c .. ... co ----- oc • · ,._ y ... T. 1--------...;!.:.n.L...:S..:..~~ e o>:.li:-t _..:S:...9"-.i....,;l:.:3:....;S=.e=.~ o~t---=:~9-l 

1'7 , f.l.lVATIOM TO .. 01' 1401.1 
'7. TMICKNf.SS 0,. OVIIIIIUIIIOIM ~ 5, Q 1 

II. TOT AI. COlli[ IIICOIIIIIIT "Oil IOIIIMO ' 
~=':.· .:O.:I.:_I'.:_T::_N.:OIII:_:II.:.,:L:_l_O_I_M_T_O_III_O_C:_JC_orTQ.:.• ~Q,-

1 

________ _,11. SIGNATUIIII 0" IMI .. &CTOY ), "1 /': 

t . TOTAl. Of.I'TM O" MOI.l 25 • 0 T .~-'" J:' 'A.,, 1 ,.,.. 1) '"'· ~ r ~_{/t> 

--

lli.IVATIOM OI .. TM I.CG&NO C:I.ASII,. ICATIOM 0,. ltATUUAL.S 
co...,.,-.~ 

• ----

lv _ 

--
--: ---

1~ 
-------

zo-=: : ------... -
2- -

--------------. -
---~~ 

~ 

l 

2. 5 t 
ptick­

uo 

( CL) Red-b r own 1 s ilty & sandy 
l ean CLAY. 

.. ... . : .. . }: 
· Gr out · 

~-~: , . o· .. .· ·· z·.o · 

( ~)Crey-orange,clayey SILT . 
With 10% f ine sand ( stif f ). 

(SM) Grey-green,slightly 
clay"'7 1 ""'"' 

~ater level lt.O' 
Depth to water 
during drilling. 

Water level 4 . 5' 
depth to water 72 hrs.aifter 
completion of boring. 

2 

3 

4 

5 

6 

Boring advanced between driv~s by se 
hollow stem auger . 

Bottom of Boring 25.0 ' 
NOTE : Soils visually field cl~ssifit d 
in accordance with the Unifi~d Soi 
Classification System. 

V //1 7/7 1 
, , Be

7
nc . ~ / Seal , 

.,_V_./...._,___L"-j c. V . / / f. _.( I 

. ·- :I. 
•' , .. 

' Cll 
Cll . -g:; 

.. c.; 
::> 
c.. 

, . . , 

"' 
.. 

.. ·· ... 1- " l.L.L_ 
' 

.. 
.. 
Fil<ier 
Sand 

. • .. 

' • 

.. 
c: 

0 ll .. o · 
<J 

If) ,0 

u · Q.I 
::> N · c.. ·-· 
~ 

Vl 

Q/ w 
w 0 ...... ' 
0 Vl 

.. 

r , 
N lhl.:..· 

.- ~ 

of~ jj4"di~ . ." : > .. .. 
. . . ' 

BLOWS PER 0 . 5 FOOT: 
Numbe r required to d r ive 
1 3/8"10 splitspoon 1.1/ 
140 lb. hammer fal ling 
30" . 

.. ,.. · ~ 

~L. . ..:. ."-' '~ -~-··---~ ....-...-.- · -~ .. ... __ .... ._ ....... -... ··-
B-3 



DRILLING LOG South Atlantic 
1. II'IIIOJ&C:T 

"!SL 

(\ 

t:s.L'iO!iillliii~I.'LL.~INkOji""jAl.icali&iiMio.C~'fw----------------~ IZ. 
1
"'"

11
" ACTUiti:III' S OCIIOMATIOM 01' Oltl L.L. 

Savannah District C~E-5 50 
t.._LiMf.oiiiL.btr:roNicjOf.. 7tA:f."a-:_:;;;_;;;:_~ ... ::.:: .... =:-::.,::;11;:.jt -----------1 IJ. TO'f "L. MO. 01' OVllll• I ooa Tl•• aao 

- tile-- '.·· IUftOI:M S411111'L.ll TAKIN 1 
~-J 

L IOAIIII: 01' OfiiL.L.lfl 14. TO'f AI. NUiotiCil C:OIIIII; lOX II 

P. Rountree 11. n.&v ATION GIIIOUNO wnlll 

L OtllllCTION 01' MO~l 

&l.ltVATION Ol"TM ~ttGI:MO 

• c 

0 

11. OAT& 1401.1 

CI.ASIII'ICATIOIC 01' IIIATVUAI.S to •• .,.,_ 
.. 

(SC)Orange-brown, clayey 
med.S~~D. Mod. clay 
content . 

Clayey med . -fine sand . 

Yater during drill 

Water level J.O' 48 hours a 
completion of boring. 

Boring advanced bet~een dri 
by uae of 7 3/4"dia . hollow s 

Bottom of Boring 25.0' 

g . 

er 

s 

! ITAIII'f&O IC:OM .... &'tCO 

i 

llllliAitKS 
,,.._. ·- -- ~a ... ... ,. ., 
_,._ ..... '' •••"'"ct!!'::l'.JS 

2.5' 

·~ .. . ··.· .. · 
; : ·: :. • .. , t .._, __ _. >. ,., .:-: :. 
:.'· .... .. ·. ~ :.: .. :·. 
Crout · : 
~? ·~~ ~ ·· ~ ·. . .... . . . ~ . 

.,_ __ -1 ·'' ' • . ·.· 
2 

3 

4 
: . . • 

·~ . ' ... .. .. . .. . .. ' .. . •:· , .. . ,·:;• . . rt.fi:er 
.·sand 
>r ; ... . I 
: 

(,) 
::> 
:¥ 

·~ 
ql .. .. 
0 ... 
til 

¢!.' ·.:: . . ' . 
0. ', 

'41 • ..... . • .• : 
~ . . -;·. '·, .... 

.· i. . 
a· .. · ·i . 
~ ·· I . 
til ' ' ', :. . ~ . 

23.4 •. : . 
. .. .. \. . . , ' 

. ... . =."'; .·.· ·.· 
: : ':··. · ... . 

BLO\~S PER 0. 5 FOOT : 
NOTE :Soils visually field cl ssifi d in 
accordance with the Unified oil 
Classification System. 

Number required to drive 
1 3/B"!D splitspoon w/ 
140 lb. hammer falling 
30" • 

....... , . '.Jill"' 

I • '' 
• s .... ~ ... . ~...,. • ....-..... ~:~ .. ~ ......... . . 

B-4 



'

OIVI$101t ••ITAI..I..A TION , • . ·~- . 

Dllt..UMG \.OG South Atlantic Allied Industrial Cor.::>lex o il' l s .. rnt 
I. "IIIOJ CCT IO. IllC AMO TY"'l 01' etT! 1 / 8"~"l't~f'l nnn ~ • 1 ' ' " 

b-~~~.a~c:;o:;;n~~;;a~v;:a;:l~O;:r:.:d:;n:;:a;:n~c=e:;-P::..l:.:a:.n:..:..:.t ______ -i ''· DATU¥ ,._ ..... &v. " "'" .... .., ... n-•· • .a~.J 
IL l-OCATION ce--.. • '••'-'~ ~SL · hollow stem auger 
h-~~~o::-::-::-::=:-::---------------__, II. lleAMUII'ACTUIIIIIII'I OIIIGMATIOII O' 01'11..1.. 

J,. Olllli..I..I .. G AG&•CY OtE-550 

0 
1-....:S~a~v~a~n~n~al;,h~D~ic:!s:.!:t~'C_:i;::C;.!t:_~~+----------liJ· TOTAl. MO. Oil' OVIII· 1 Oll'fl.l•aco 
4. HOI..Il NO. (Ae .,__- ...... llllel euiiO&N SAM"I..II TAKIM ~ .(. _,,.__ ~ ~-4 

1---.-:,...,...,:-:-::":':'~:-:-'-----..;_--_.:.;:;.;_ _ ___ -l 14. T OT AI. NUMelllll COI'I . O itllS 
S. HAMC Oil' OIUI..I..t:lll 

p, Rountree II. Cl..ll\IATION GIIIOUNO WATil.ll 

1 . OlllllCTIO .. 0, "OI..It I ITAOITilO ICO-I.ItTCO 
••· OATC MOLl j 14 Se"t o" : l ' s t eo 

nvc•T•C .... D• .. CI.I .. CO - - --- oca . .... _ WCIIIT. 1--------...L......:.........:::-=.:"'~..:"....:., _ _..· ...:..;"~:..:e;.:D~....:::...:...- --! 
11 . lti..!IIATION TO .. 011' 1401.11: 

1 . TMICIUIISS 011' 0VIIIIeUIIIOI:M1Q 5 I 
~_:_::.:..:.::.:.:::.:..:.:.....:..;,.=~:.:.;.::..:.:..:_,;_;~~---------1 II, TOTAl. COIIIC llllCOVCIIIY '0111 eOIUHG 

a:•:.:.· _:D:,:It:.:,'"_:T_:H_:O:.;,III.:.:_I_:I.._:I.._:IO:_:.:IN.:_T_:O;_IIIO.:..C.:..K..;__:Q:..:_• 0:_
1 ----------1 II. SIGNA T Utili 0' INS,.CCTOIII / 1 

t . TOTAl. or,.Tw oil' HOI.. I 20.5' James E. Bolen. P. Gl /.!":)_ 

• .. c 

CI..A.IIli"IC:ATION 0, MA'TtfUAU ,,..., .... 
4 

-- 2.5
1
Stick -up = 

---

--
0 

---s -: 
----= ---

to-: 
---

-= " ----15---:--------
= 20-
----------------· ­-

-: -------·-- .,.;:.,; 

(SC)Red-brown,clayey 1 med.­
fine SAND. 

(SM)Grey-black,silty,med.­
fine sAim. 

With some clay. 

!rown-black. 

!rovn-orange,silty coarse­
med.SAND.(High silt content) 

2 

3 

4 

; .. 
. ·· . .. .. 

r 'dter: ' sand· .. . .. : · . 

. 
-. 

, 

c 
':,1 
Cll .. .. 
.... 

... ~ (,; 

<ll .... 
·.o 

t.: 
:> ::: ' 
c. •, , 

~ 
"<;I ~ 
~ ·-... :1) • ... 
0 .... - ~.· 

<ll ... 
,Vl 

N 

-
'....li.J! I 

":-:- . ·. 
, ... .. 

-l6. 4 1-

' 

Boring advanced beeJeen dr iv ~s by ~se of 7 3/4"dia . hollow 
•tem auger, 

Bottom o f Boring 20.5' 

NOTE:Soils visually field cl ssifiE d in 
a c cordance with the Unified o il 
Classification System. 
Water level 6.0' .9' 

BLOWS PER 0.5 FOOT: 

30" . 

Depth to water 
Water evel 
24 hrs~o afte comp etion of boring. 

during drilling. 

....• .,~~ .. -·--·-w. ~ ... 
B-5 
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". : 

'

OIVISIOM 

DIILLIMG L~ South Atlantic 
IIISTAI.I.ATIOII ISMCI. T 

Allied Indust~ial Complex 0~ 1 
I . ~-O.It:CT tO.sttCAMOTY~o~etT 1 ) /8"solitsooon & ... : ~ .. 
~aeon Naval Ordnance Plant • YIH u• r- ...... ~ ',.,,. IMOWII (Tlll. •184} 

~St hollow stem auger 

II. El.ltVATION GIIOUIIO •ATilt 

t.OtltCC:TIOII0'>101.C lt.OATCMOI.C I.T .. IITIEO ICOW .. \o.llTCO 

~ &IIT•C AI. CJ I .. C L.IN&O ----- OC •• O'IIOW VI: liT • J--------_.!_.1..1~'\..l.<;;J;; <>•~·n1~ ~ ... 8!1.2.. 9_ .... : _11..5.1-S;<.Is;.-.: e·"..._ t._,~._;;:l;._-t 
1'1'. II.IVATIOIII TOll 0, 1101..1 

1 . TMIC:KNUS o.- OVt:ttaUIIIOIN 21. Q 1 

lt. TOT AI. COlli It IIII.C:OVEIIIY '0111 aDIIItooO 

t-'-· _o_E_I'_T_H_O_III_I '-_l._r_o_111
_T_O_III_o_e_K_,_0,--' Q~' ----------i 11. SIGN AT Ullllt O' INS,.ItC:TOit / 1 

1 . TOTAL. ori'TM o, ~o~ot..a 21 .0' James E.. Bolen P. d.._ ~-

' 

-

ltLitVATtOM Clli'TM I..COEIIO C:I.AUI~ICATION 0,. IIATIIIItAU co .. .,.,,. 
" C:OIIIC eox 01t .-aeov. SAMI"I.t: 

0 

----

a::y . .Mt 
~ 

2.5 'Stic!.-up -
~ 
1-

=r"~ i~~~R;!;;~~~=:~~:;e~~:~~~; . ~ ·ci~~~:. ~ . _:·.•; · . <·.:.·~: : 
-~ 1----f.'.~ : · ·· .:-.:: ~ ~ ~ ... ·i;. : 

., -
-=.1.;:: 

--r-r---1~ ;:;~:~~~::~!~~~:::,m:~ · 1----f~)f; ~ f.~; 
5 

: (MH)Crey-green,fat clayey 2 :.- . . ·:. ~·.~:.' 
- 1----f·- ' · .. <II • ' , ... , ,. 
- SILT.Ver; loose-soft. (Gumbo- 111 .. • • 

-:: like) . . : , · · · · ~ : . · · - . - (/) .::: ': . 
- '• "0 0 . 
- Clj ·• 1,...__ ,, . . , ... 9 ' .. 

. v - 'e - ~ : . .. .. , -= Grey-green-brown with 20?. 3 ,,: :. _ : N • .::2_;:: 
- f ine-med. sand. '·. , , (/) _;;.:. · . .. !-

- ~ ~~ · · · ~ 
: ~- . ~- ~·~.. c.. ·~. f= : ----~--------------+------r----1~~~~N~~--~~----- ~ 

1-.. Bor:i.1lS . ~4v~&n~e.d. between . drh~s by 1----fSand,··... ·· ·:. r:-
. .... - . ' 16 0' ~-

- use of 7 3/4"dia.hollow stu 4 .. . · · b ·. ----7-- _ 
:: auger. . _ · ·· · · · ;:: 

-::: Water level 1.5' .. -· ·: . ·.· . . _. ·· ~ 
- ' !-- Depth to water during drilL.ng. · · .. . : · ·· ·.. . = 

,~ Water level 1. 3' 7 2 hours a£ er · · -
2 ... -- 1 • 1 f b i Oft • ' • -

-+-L~~~e~o~m~~~e~c~o~n~o~~o~r~n~~· ------+-----~----1-· -"_._ .. _._._. -~-----~-----+------: --------:: -------
. -_ ..... -.J..IiW;-

Bottom of Boring 21.'0' BLOWS PER 0.5 FOOT: f:: 
NOTE:Soils visually field c1~ssifi d Number required to drive ~ 
in accordance with the Unif ~d Soi 1 3/8"10 splitspoon w/ !-

Classification System. 140 lb . hammer falli~g ~ 
30". 

..-.....r!.J ,--···E... ----·~ ._...~_. ~ . ----· 
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i=I)0JEC7: 

HA4~F.DOUS TOXl C l·IM ::.TE LOG 

Former U. S. ~avy Ordnance Plant 
GROUND WATER STUDY REMARKS: LEVEL 0 PROTECTION 

LOC.:.TI ON: ALLIED INDUSTRIAL COMPLEX t-<E,..:,T HER •:C:I"lD tT 1 Ct·IS: HOT-CLEAR 
MACON, GA 

SUPEP.'J I SOP. 0?. FC?.81AN: 
R. V. O'KELLEY & 

JIM BOLEN TEI1PERA TIJ P.E: 9 S ° F 

I BOP .• i ·~~1"1PLE I C·Ei='TH I o,.;.TE I ~1.--TEF. I s ·r nSOL l COLOR 

I I I I I I I 
1 MW-1 I I 0. 0 1 • 5 I 1 2Sep1 cry I (l, I B:rown 

I t~O.I NO • .._l ~~..:...~..:.'i..:.·--1 I CONTENT! I 
I I I FF-.. 01'1 T 0 I 1 989 I I I 
1 I I I I I l Oi:at&9e 

I I I I t I 
1.5 5.0 I I I I 

I Q\.'A I HNU 
!PPM I PPM 
I I 

I 
I . 

0 0 

I --. 
I LEi.. I 
I -~ 
! 
l 

.J 
" ,, 

2 5.0 6 5 . I I I a, =e 0.5 0 _ _:_~_.L_ . .L. .. -·---:---~--_._ _ _._ _ _.l ____ _ 

l I 6.5 10.0 I I 

11.5 l l a. B:rown 2.0 I 0 
I 

i I 
11.5 r 15.0 1 

i I 
15.0 1 16.5 1 

I 
I 

or&sge I sc w'hite 2.5 I 4 
I I I 

16.5 I 20.0 1 I 

I I 
20.0 I 21.5 1 

I 
s-t I Orange 

1 
5.0 \ 2 * 5 Wet 

I I I 

6 

21.5 I 25.0 I 

I --·, 
t . 25.0 1 26.5 l SAT'O 

I I 

l 3i I 
I I 

St&tye I I 
White . 5~0 2 

! ! 

I I 
26.51 30.0, 

I I 
I . I 

I ., 
3o.o1 34.2, 

I 
I 

I I i· 
. I 

.. .,..,....,. I I S i I I ~ L. ~rri'TS 
1'1V.L.w~ ~ 'l'EOS!p? Wl'IHt~C 'lUBES: ..--. 

I I I I I I _i 
POL'i'm:: ~ ( 1 MfWI'E} t PQ:iSIBLY E'l"ff¥'LENE' 92, H2S 

PINt/~ ( 2 MIRlrEs) I POSSIBLY ~NE, IX'YLI:la: 
! I 

. I 

. J 

Encl~sure 

B-7 



HAZ~F.OOUS TOX t C H~.;TE LOG 
Former U.S. Na~_Ordnance Plant 

F·POJECT: GRlJND WATER S"roDY 

L 0 c.:. TI CIN : AlLIED niD:JSTRIAL a:MPLEX 
MAa::N, G. 

F'. Et-1,::.. R K S : C'i~O SUSPErl'EO 
DRI.U..ED AT L.E.VEL B P~OCI'IW 

WE..;.T HER CONOITICltiS:HCfi', El1I' 
SHAD'{ u:o.tE 

SUPEP.'Jl SOP. OR FCP.Et·t;.;.N: BJLElUMILFSIO't<El.LEY TEMPER.:.T UP.E: 95° F 

I BOP.. I ·~~IFLE I C· E~TH IO;.:..TEI W~TEP. I S't"t180L I COI..O~ I 0\..tt~ I HNU 
I NO.I NO. I ~~. I I CONTENT I I I PPM I f) PH LE~ 

I I I f"P.Ot'l TO 11989 I I I I I 11.7 0 . , 
I I I I I 1 I ev 
I I I I I I I Ri!D= I 
I MW-21 I 0. 0 1.5 113Sep I MY I a. I moiN 0 I 0 

I I 
1. 5 2.0 

I I I I 
I 

2 2.0 5 0 I I Sot 
I . 

I _..:__L._.J_, __ -- ., . BLACK 0 I 0 . J 

6.5 
I I I I~ 3 5.0 I I a. I 0 0 

I 

4 
I 7.0 ; 10.0 ls-t-
' ISC 

5 
I 10.0 I WET I ML I GRA'i 
I . ', 1.5 I I QRAtJL! 0 0 

11.5 I 
I 12.0 I I 

6 12.0 
I SAT 1 D Sot ~ I 14.0 0 0 

14.0 
I 
-25.0 0 0 
I --· I 

- I I 
I I I I I 

lr,.rm:. 'JT:"S!m WMH tn CRit:£IRIC 11m KE CQNIIE I . I 
I I I I I I I 
I g::r:UrJS• lftm\.f: l I I 
I I I I I I 

. I 

B-8 

- -
I 

~~ 

I 



HA~;.F.DOUS TOXIC H~·;TE LOG 

Former U. S. Navv Ordnance Plant 
;::·POJ ECT: GIOJND WATER S'rtJDY P.EI'-IARKS: LEVEL C PROT'ECTICt-1 

LOCAT 1 ON: ALLIED INDUSTRIAL CCMPU:X 

MACON, GA 

l -IEATHER. .:::ND!T!O~ lS: VERY HOT­
. HUMID 

SUPEP.'Jl SOR OR F'OP. E~·IAN: O'l<ELLEY/BOLEN TEMPER;:.TtJP.E: 100" F+ 

i SOP . • I ~..:tr-IPLE I C·Ei=TH 
NO.I 

I 
! I 
I I 
I MW-J 1 

NO. 

1 

I ~T. 

1 r: ?. o~·1 
I 
I" 
1 0.0 

I 1,5 

TO 

I 1.5 
I 
I S.Q 

ID,..TE I 
I I 
I I 
!1989 I 

~3Sep : 

I I 

1-1.:.\TER I SYt1SOL I COLOR 
CONTENT I I 

I I 
I ! 

DRY 
I sc 1om 
I 1aROtm 

I I 

I I I •1B~ 

! OUA I HNU 
I PPM I PPM 
I 1 11. 7evl 

I Larrp I 
I I 

1 1 

";Si 
LEL ., .. 0 

# / , . 

.;.._ _ _.__2;;.___.,!._5:..;'..:.0_} ~:_?~_j _____ L._ ~RY SC • ORANGE 
I I I -------~----~~------~------------~------------

6. 5 1 10 . 0 t ! 1 

3 
1 1 1om 

10 .0 I 11.5 I DN-tP SC 1BR:WN 

i I I 
ll,S I 12,0 .;,._ _ __.:.., ___ .... 

I 
. . j . 

4 

I 
1*12.0 
I 
I 13.0 
t 
1 13 . 5 
I 
1 15 . 0 

16 s· 

I 
I 13.0 

I 
1 13 . 5 
I 
1 15 . 0 
I 
! 16.5 1 
I ~ ~-1 

1 24.4 d I . 
I I 

SAT'D sc 
ORANGE 1
BROtm I 

~ 400 

I I I I I I 

9 . 0 I 

I ,. 

ENXXJNltf:;REP YMOR @ 112 I 0 - 13 • 0 I TES'IEO WITH ~RIMETRj!C 'l'UBES. 
I 

RE$ULTS: 
I I I I I I I I 
I I f.M)rfx;m SULFIPE - NEGM'IVE I I I 
I I I I I I I I 
I I HXPBQ'i',N CYANIDE - NEGM'IVE I 
I I I I I I 
I I I,!MR HypBO-CAREg§ - ~'l'IVE I 

I I I I I I I 
I t Bf:NZE!'E - NEC~TIVE r PQSITIVE WI fREFIL TER )I 
I I I I I 1· I 
I I lPtt JF1:£ - NEijATIVE 

I I I 
I XYLENE! - NEGATIVE 
I I I I 
I NAPlliALENE -1 { POSSIBLEl 
I I I · I 

B-9 



\ 

HAZr:-RDOUS TOX IC t·l0:.$TE LOG 

Former._lJ,S_. ~·O-rdnance Plant 
r:·P.OJECT: ~ATER SIWY REt-1P::.RI'~ S: LEVEL C PROI'EC!'ION 

L 0 CAT 1 ON : ALLIED !NOOSTRIAL CCMPLEX 
MACON, GA 

\-!E.;:.THER COI'IO!TlOt'·lSf!Oi' H'L'M.ID 

SUPEP.'JlSOP. OR FC?.EMAN: SOLEN IO 'l<ELLEY TEt'1PER..:.T IJP.E : 90 .. F 

1 BOP .• I S..;.t-lF'LE I C·EPTH I D,..H: I L-IMTER . I SYt'ISOL I COLOFI. 
NO. I 

I 
I l 
I I 
l tii-4 I 
I I 
I 

NO. 

1 

• l __ .;..~='".:...i..l.. __ l I CONTENT! I 
I F'F:ut1 TO I I I I 
I I 1989 I I I 

I I I 
1.5 114Sep I 0~ 0.0 

! RED-, a~ 

1.5 
I I 

5.0 1 I 

I OVA I HNU 
!PPM I PPM I 
I 111. 7ev 1 

l I..AMP ! 

3 
I 

0 
I 

I 
I 

LEL 
" ,. 

--. 
0 

l ~/, 

i so : 0 I I 

I .. I i 

2 5.0 
I I 1 GAAY-

~-:.~-.L.-.1.·-~---:---SM--· -BLAC __ K_...J... _ _;., __ ....!... __ ...:.._ __ 
I I I 

I 
· I · 

I 

3 

4 

6.5 1 10.0 I I ! 
I I 1B~ 

10.0 1 11.5 1 1 SAT'D SM 1 BLICK 
I I I 

I 11.5 15.0 I I I 
I I !BROWN 

15.0 16.5 . I I SAT'D SM I ORA.ta 

' 16.5 
I I 

20 . 0 I 

I 
l 20 .0 20.5 

I 

---: l I 
I* 70-JOO PPM AT Jt)P OF .c:A§DG·· ..... 

I ... I ····15 RPM AT -WAIS'l' L.EVEL I 
T ·: 

I 

. I 

., 
B-10 

! 1000 I 

I 
10 1 0 

I , 
I 
I 60 0 

*70-
I 100 0 
I I 

I 70- 1 
100 I 

I 

I I .J . i ! I . I I I 
I. I I I 

I 
I 

. I 

. i 

I 
l 



t 
t 

HA£:~F.DOUS TOX 1 C H~ :; TE LOG 

F_o.nu tl,.:,S_.RN.aJC'lZ...._O-rdnance Plant 
;: ? O~l ECT: GfVJNlJ WJ..TE SlUUY 

L 0 c.; T 1 ON : ALLIED INOOSfRIAL CCMPLEX 
MACON, GA. 

SUPEP.'JlSOR OP. FOP.Et·I.:;;.N:BQLEN/ 0 1 i<ELLEY 

REI-lAR.KS: LEVEL C PRCYI'E'.CTION 

TEr·1PERATIJP.E: 100• F 

I i30R. I S..:-t-lPLE I C·E;;TH ID~TE I w~TER ISYHSOLiCOLOR 
I NO • I NO • I F"T • I I CONTENT I I 

! OVA 
!PPM 
I 

HNU ·"3G: 
PPM ..___L-::-EL--=-.::..:...-!..-"~-

I I IF~OM TO 1
1989 

I I I 
I 

~-5 1 0.0 1.5 I I 
115Sep 1 DRY sc I RED 

I BiO'rn 
I I 

I 2 Q I 
I I 

2.Q ~....Q._l ... _ .J_., ___ 
I I 110-151 

! I 
I I 1000 I 

4.0 5 .0 ' I I 

2 5 .0 1 6 , 5 WET MH 1cAA£ I I 
! GREEN 

' I 

I . I 
6.5 I 7.0 

I 
I 7.0 I 8.0 I 

' I I 
8.0 1 10.0 I 

' I !GRAY I 
I 3 10.0 11.5 I I WET MH 1GREEN 600 

I -- · I I I 
I 1 J 5 12 0 I ! 5001 
I I I 
I 12.0 I 13 .0 ' 5001 
I I I 

' I 13.0 14.0 I soo, ,. I I I 
I 14 .o I 15.0 

' 
soo, 

' I I !GRAY I 
4 I 15.0 16 . 5 WET MH ,GREEN 5001 

I I 
I 16.5 17.0 1.0 1 
I I 
I 17 .0 I 18.0 4.0r 

I 
18.0 I 19.0 1.01 

I I 
19 .0 1 20.0 I 7 . 0 , 

I I I 
I 20.0 t 2LO I I I I 7 . 0 1 

I I I I I I ~ H2S & ETktr. qrATE) COLORIMETRIC,@ 15.0'1 PtJRPL.Ev'G~ ~ POLY'I'EQ (NEG. 

I 
*WI'E: 

~ I I . I 
1 PPM @ CHEST LEVEL 11.0 ' 1 - 12. 0 I: (0/A) 
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.. - PUMPING TEST ?ACE _l_ :F ..2..._ 

PROJECT ~S'ruD'{ ALLIED Il01S'l'RIAL CCMPLEX 

'.~ ELL NO. bfe'-1 ~ELL ELEV. f:WDi. GA 

DISTAHCE FROM . PROOUCIHG \lELL · 

RECORDED SY J. E.~ 

Rm:X.JNO OAU RESOUKO OU.\ I 

I DATE I TIME I 'JUER I ~ATER l 0.4TE l TIME I 'lHER I ":2HER 
OE?TH ELEV. DEPTH ELE'I. ' 

'IHIS~WASIEVEl ~ BY ~IN:;- I 0806 I 22.0 I 30 GAL. 5 ~ 9/21/89 

I I ~~ 1 21.5 

I 21.1 

·• I 
i 

0807 t 

+30 
20.6 ! 

TJnS WEU SK:Iim ~y SI cw----- 0808 20.2 ' ,.._...,.,....., ; 

I . lo809 19.6 I I 

I 
~;u· ptJoiP SET@ .... .... +.SU . l9 •. J ' ' I 

.. 
.. . . I 0810 I 19.1 I . . . 

lUil'ED 7 ~. 'BB ~ TFSriN:» IRFJDH) 0811 I 18.6 
' 

I I 08U 18.2 I 

9=21-89 16.3 l STATIC 1 0813 17.8 i 
I 

9=21-89 0800 I· 29.2 I PlMP I I OFF 0814 17.6 i 

0804 24.2 1 
-

0815 11.4 ; 

+30 I 23.9 1 0816 17.2 I 

I 23.1 1 
• 

0805 0817 17 .0 ! 
; 

I +30 I 22.5 0818 16.9 l 

Enc ~osure 
! 

B-12 



, . . PUMPING TEST 

p R 0 J E c T GR:UOiMER S'1'UDV ALLIED .INWSTRIAL CXJ4PLEX 

'.¥ELL HO . _.....•~t~----- 'CJ ELl E LEV. _MIICCJoi_.:....• GA. ___ _ 

OISTAUCE FROM PRODUCING \lELL ----------
REC 0 R 0 ED SY -=J ·::....;e:;.;.. • ...:;;.fO'=~=.;._ ____________ _ 

REBOUND OlU 

I DATE I TIHE \ ·nTER DE?TH 
I --- . 

21 Sept I 0819 16 . 8 I I I I 
1989 0820 16.7 I I I 

• 10822 16.5 I I 
• 0824 16.5 

• 0826 16.4 

• 0828 16.4 I 
• 0830 - I 

- ....... J 

I I I I . I I I I 
'lHIS .s M:71'A~Y I -.1'. 

l I I 
I I I I -

-
I I 
I I I 
I 

B-1 3 



.. . PUMPING TEST · ?AGE_l_:;_l_ I 
I 

I 
I 
I 

PROJECT · GRl.N> WATER STUD'i ALLIED INWS'J.'Rl.AL CQo1PLEX I 

\ 

'.YELL NO. folf-2 ~ELL ELEV. MH::X:f{ • GA I 
DISTANCE FROM PRO DUC l HG \1ELL STATIC W.L. 4.5' l 

RECORDED SY J.E • ~ 

l !". 

RE8CX.:ND 0 AT A RESOUKO OU1 I 
DATE I TINE I 'JATER I \UTE~ I DATE I TINE I .. ATER I ~ATER I OE?TH . ELEV. ·DEPTH ELEV. 

.,., c:........ I 11WFU ~ FAIR) I 39-30 I 9.2 I I 
I 

1989 I I I 1240 I 8.5 I I 
~tlwm.l 

WAS ....,...,. 
:'-· ·~~j -- " AA r..a.r. 

1 4o-30 I 7.8 I 
OF WM'ER - PRIOR~ b TESTlHi ~- 1241 7.3 

\ 5 GPM WAl PtMPED. 

I 41-30 I 6.8 I 
I 11242 6.5 

--· •· 42-30 .6 •. 1 .. 

I I 1243 5.9 I 
I 4.5 (S"D lrtc) . 1244 I 5 ') I I 

1236 I 16.8 I I 1245 
1 

5.2 

36-30 I 16.3 I I 1246 I 5.0 I 
1237 l 15.4 I 1247 I 4.9 I I 
37-30 13.9 1248 4.8 l -
1238 12.4 l 1249 4.7 

38-30 I 11.2 I U50 4.6 

I 1239 10.1 1300 4.5 I 
B-14 



•. t . .. 
PUMPING TEST P~GE _L:r_l 

PROJECT GIDJND WMER ~ -~ INOOSTRIAL CCH'LEX 

WELL HO. M!l--3 "'Ell ElEV. ~.~ . 

DISTANCE FRO~ PRODUCING ~Ell 

RECORDED SY J.E. ~ 

REJ:lCUND 0 1 Tl REBOUND OUA 

DATE I TIWE I illTER I \tATER I I OlTE I TINE I \rATER I 2ATER 
OE?TH ELE'l. DEPTH ~LEV . 

.L~tJ~ 

I I {STATIC) 118-30 I I 21 Sept 3.0 3.4 

' 

a. 21 SEPriBY 

., 

11019 liEU. lOS IEVEUl'ED 3.4 

PlMPD«i 00 GN.. @ 5 GPM WITH PLlHD 19-30 3.4 

PlMP I 1020 3.3 

1100 I. 3.1 

p{J4P ...,._, ...... SET@ ~.4 10 GAL IUtPm an 11130 3.0 

@ 5 GllM ~ ...... ~~·-
I 

PtMPm 1 14 - 1016 f\DIE: "qllS ~] ~AN '.J:WT' 

PI OF WMER 

1016 I 4.5 I I 
16-30 I 4.4 I I 
1017 I 3.7 I I 

I I 17-30 3. 5 I -
1018 3 .4 -

I 
l I 

B-15 



... PUMPING TEST ?lCE _l_~F_l 

. -· 
PROJECT ~ S'ruDY - ALLIED INOOSTR1AL CCHPLEX 

: 

WELL NO. flolf-4 ~ELL ELEV. MACX:fol, GA ' 

· DISTANCE FROI-l PRODUCING \lELL 
! 
I 

I 
RECORDED SY ai.t;. Jg;.m ' ' ' I 

: ~ . 
Rm:XJNO OAU REBOUND 01TA ! 

' 

DATE I TIWE l '1¥ATER I ~ATER DUE I TINE t 
'.rATER I ~ATER I 

DEPTH . ELEV. DEPTH ELEV. I 

9-2o-89 I I 9-2o-89 11545 I I l 
4.3 I 

I 
L 

'lHI.S IS I ~yp + ~~ I 3.5 I I ~ ..... 
1546 2.7 I 
+30 2.6 I 

I 1547 2.5 I 
I I +30 2.3 l 

I· -- . _,1.!>4lS . . I .Z .:2 . . .... 
.. 

_J"r,. ..- ....... ,.~ f J'WJC'I"\ 8Y 1::llf 1 l.mnr. __ 1 +30 2.1 - . 

0 GAL "1' A HN«> ,., t.PPRJX. I I 1549 2.1 

I I 
-

1550 2.1 I 

I 
6 r...a.r.rrN . I ~ I WEI£ PI~ ' 'UD I ---. .s . 1551 2.0 

9/20/89 1540 I 1.9 STATIC I -
I I -

I 
I I l 

I 
B-16 



. . . PUMPING TEST ?~GE _l_ jf _2_ i 

l .. 

PROJECT GR.:UDO\TER S'ruO'l - ALLIED INrl.lS'I'RI.AL <XMPLEX 

\YELL MO. foolil-5 ~ELL ELEV. MKX.Ji, ~ 

DIST~HCE FROM PRODUCING ~ELL 

RECORDED SY J.E. OCLm 

I 
' . . 

REln1ND OAU REBOUHO OAH I 
OATE. I TIME I ·~iTER I ~lTER I DATE I TINE I 'iUER I ~ATER I DE?TH ELEV. DEPTH . ELEV. 

9-2()-891 I 9-2o-89 \ 
~30 I 

14.9 I ! 
I 

'IHIS IS~ VERi PO !IRLY PRXU:~ I 1610 I 14.2 I WI:"!' T WL C:: r-.:v'l r.r~ RV 

~APPRl • 20 GAL~ ~JU I • WE'Ll lo 9omD RBlJVERY 13.7 

I I 1611 13.2 

I 
~JU 

U.6 

I I I 16U U . 1 

I 1613 11.4 
I 

I I I 1614 I 10.4 
1 
' 

Wll'l.L J BAILED 31 GAa:. Ate · I 1615 I 9.7 PORT I 

I I I 1616 9.2 

I I I I 1617 8.7 

9/20/891 I 1.8 I STATIC I 1618 
\ 

8.4 I I 
I I I 1619 8.1 I -.. - -I I I 1600 16.4 1620 8.0 

I 
+36 

SB: 
16.0 l 1625 6.6 

I 

I 1609 15.3 J.t»N ""J;'t 

I 
B-17 



' ' , . ~ 
PUMPING TEST ?iCE _2_ :r _L 

PROJECT GR:lHJO,TER S"ruDY - ALLIED llOJS'1'RIAL a:K'LEX 

WELL NO. Mf-5 ~ELL ELEV. !WXJ'.I, GA 

DISTANCE FROM PROOUCIHG ~ELL I 

I 

RECORDED SY .I.E. DDJ · I 
: 

REEUJND OAU RESOUND OlH I 
I 

DATE I TINE \ 
\UTER 

\ 
\UTER I \ OlTE I TINE l .. HER I -=HER 

OE?TH ELEY. DEPTH ELEV. I 

9-2b-891 1700 2.3 I I I I ; 

1730 1.9 l I ' 

I I 

1800 1.8 i 

I 

I 
I 

I i . I •· 
l 

- ; . -r . I 
I I I I I 

I I I I I 
I 

I 

I I I I ! 
! 

I ! 
I 

I 

I 
i -

I I . I ! 

I I I I 
i 

I I I 
l 
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Hyaraulic Conduct ivities 

Hydraulic cooouctivities .-were calculated using the following fornula: 

2 
K .. r , 
2L(t -t ) 

2 1 

where: 

ln (L/ R) ln (H / H ) 
1 2 

r = 1" (radius of standpipe) 
L .. 10' (length of screen) 
R • 8" (effective radius of well s diarteter of gravel pack) 
t • tine of head reedings 
H • head at specific t i.rres 

Hydraulic con:iuctivities obtained using the above data are as follows: 

-7 
a. l-1'/-1 - 1.83 X 10 m/ sec 

- 7 
b. ~-2- 3.64 X 10 m/ sec 

-7 
c. K-J-3 - 6 . 19 X 10 m/ sec 

-7 
d. K-J-4 - 6.89 X 10 m/ sec 

-7 
e. r+l-5 - 2.92 X 10 m/sec 

-7 
TI'le levels of rragnitu:ie ( 10 ) for the above hydraulic con:iuctivities are 
typical of "silty sands•. 

Ryoraur~c Gtaa~ent 

Hydraulic gradients were calculated using the following fonrula : 

dh 
d.l 

dh • dif ferenc:e in head between wells 
d.l • distance between wells 

Hydraulic conductivity calculated for the area is: ~· 

B-19 
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Reference No. 15 
Macon Naval Ordnance Plant 
EPA ID No GAD003302676 

Date: September 9, 2011 

Name: Quinn Kelley 
Title: Environmental Scientist 
Firm: Tetra Tech 

Signature: Q ,A.l J ~ 1~ ~ 21 .1.A 

PROJECT NOTE 

Subject: Allied Industrial Park ProPbrty Owners Internet Search 

PROJECT NOTE SUMMARY 

I conducted an internet search for information concerning companies that currently own properties in the 
Allied Industrial Park (fonnerly Macon Naval Ordnance Plant). 

A.C. White Transfer & Storage Co. 
670 Guy Paine Road 

• Transportation, long-distance tmcking 
• Local and international moving and relocations 
• Storage 
• Website: http ://www.acwhite.com/ 

Blair Moving & Storage Co. 
540 Allied Industrial Blvd. 

• Moving and storage of office furniture, electronics, special products, and household goods 
• Website: www.blairmoving.com 

Damaste Ware housing LLC 
657 Allied Industrial Blvd 

• Part of the Norfolk Southern railroad distribution network 
• Ware house space 
• Website: http ://damaste.com/index.html 

GBTS LLC 
659 Allied Industrial Blvd 

• Grey Brothers Tree Service 
• Emergency tree removal and cleanup, stump grinding, and pmning 
• Website: http ://graybrotherstreeservice.com/ 

Politex U S Inc. 
660 Allied Industrial Blvd. 

• Textile manufacturing firm 
• Products include roofing membranes, clothing and furniture padding, and building materials 
• Building materials include reinforcements, waterproofing materials, reflecting products, and 

thermo-acoustic insulators 

RESPONSE REQUIRED 

( x ) None ( ) Phone Call ( ) Memo ( ) Letter ( ) Report 

cc: File ( x) Project Manager ( ) Principal Investigator ( ) Other (specify) 

http://www.acwhite.com/
http://www.blairmoving.com
http://damaste.com/index.html
http://gravbrotherstreeservice.com/


(•tt:) TETRA TECH 

September 29, 2009 

Ms. Jennifer Wen del 
Remedial Project Manager 
U.S. Environmental Protection Agency, Region 4 
61 Forsyth Street, SW, 11th Floor 
Atlanta, Georgia 30303 

Subject: Final Expanded Site Inspection Report 
Former Macon Naval Ordnance LandfiU 
Macon, Bibb County, Georgia 
EPA Identification No. GAD0000102178 
EPA Contract No. EP-W-05-054 
TDD No. TTEMI-05-003-0022 

Dear Ms. Wendel: 

Reference No.: 16 
Macon Naval Ordnance Plant 
EPA ID No. GAD003302676 

The Tetra Tech Superfund Technical Assessment and Response Team (START) is submitting the 
enclosed final expanded site inspection (ESI) report for the Former Macon Naval Ordnance Landfill 
located in Macon, Bibb County, Georgia. Also included with this submittal are supporting reference 
materials and the preliminary Hazard Ranking System (HRS) score prepared in HRS QuickScore, 
Version 2. 

Please call me (Sandra Harrigan) at (678) 775-3088 or Quinn Kelley at (678) 775-3101 ifyou have any 
questions or comments regarding this submittal. 

Sincerely, 

cj~~~ 
Sandra Harrigan Andrew F. Johnson 
START III Project Manager START III Program Manager 

Enclosure 

cc: Katrina Jones, EPA Project Officer 
Angel Reed, START III Document Control Coordinator 

1955 Evergreen Blvd., Suite 300, Duluth, GA 30096 
Tel678.775.3080 Fax 678.775.3138 

www.tetratech.com 
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1.0 INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) tasked the Tetra Tech EM Inc. Superfund Technical 

Assessment and Response Team (START) to conduct an expanded site inspection (ESI) at the Former 

Macon Naval Ordnance Landfill (FMNOL) located in Macon, Bibb County, Georgia (EPA Identification 

Number [No.] GAD0000102178). The Atmstrong World Industries (Atmstrong) remote landfill is also 

included in this ESI evaluation because of its proximity to the FMNOL and the reported cmmningling of 

wastes during disposal. The ESI was completed under Contract No. EP-W-05-054, Technical Direction 

Document (TDD) No. TTEMI-05-003-0022. 

The primary objective of an ESI is to evaluate whether a site has the potential to be included on the 

National Priorities List (NPL). The NPL identifies sites where a release, or threatened release, of 

hazardous substances poses a risk to public health or the environment serious enough to warrant further 

investigation and possible remediation under the Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and 

Reauthorization Act of 1986. 

Information gathered during the ESI is used to generate a preliminary Hazard Ranking System (HRS) 

score. The HRS score is the primaty criterion EPA uses to decide whether a site should be placed on the 

NPL. ESis are generally conducted at sites where additional environmental sampling or monitoring well 

installation is necessary to fulfill the HRS documentation requirements. ESis also are conducted to 

address site issues that were not adequately resolved in previous investigations. 

Specifically, the objectives ofthe ESI are as follows: 

• Obtain and review relevant file material 
• Collect samples to attribute hazardous substances to site operations 
• Collect samples to establish representative background levels 
• Evaluate target populations for the ground water migration, surface water migration, soil 

exposure, and air migration pathways 
• Collect any other missing HRS data 
• Document current site conditions 
• Develop a site layout map 

The remainder of this ESI for the FMNOL is organized as follows: 

• Section 2.0 discusses the site background, including the site description, environmental setting, 
the operational history, and findings of previous investigations. 

• Section 3.0 describes the ESI field activities conducted during the week of May 11, 2009. 
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• Section 4.0 discusses deviations from the final sampling and analysis plan (SAP) dated May 9, 
2009. 

• Section 5.0 describes source sampling locations and analytical results for samples collected from 
the source areas. 

• Section 6.0 discusses the ground water migration, surface water migration, soil exposure, and air 
migration pathways, as well as the targets associated with each pathway. 

• Section 7.0 provides a summary of and the conclusions for the ESI report. 

• Section 8.0 provides a list of references used to support the report. 

• Figures are provided in Appendix A, tables are provided in Appendix B, the field logbook notes 
are contained in Appendix C, and the photographic log is in Appendix D. The EPA Contract 
Laboratory Program (CLP) analytical data sheets are provided in Appendix E and the non-CLP 
data validation report and analytical data sheets are provided in Appendix F. 

2.0 SITE BACKGROUND 

This section discusses the site background, including the site description, environmental setting, the 

facility background information, findings of previous investigations, and source areas. 

2.1 SITE DESCRIPTION AND ENVIRONMENTAL SETTING 

The FMNOL property is located in an industrialized area in the southern portion of Macon, Bibb County, 

Georgia (see Figure 1 in Appendix A). Specifically, the geographical coordinates for the FMNOL are 

latitude 32.768732 north and longitude 83.646588 west (as measured from the center of the FMNOL). 

The geographical coordinates for the Armstrong remote landfill are latitude 32.767985 north and 

longitude 83.650058 west (as measured from the center of the Armstrong remote landfill). Both landfills 

are bordered to the north by the former Macon Naval Ordnance Plant (MNOP) and Armstrong. The 

Macon Water Authority (MWA) Rocky Creek water reclamation facility, along with Graphic Packaging 

International, an industrial plant, borders the landfills to the east. The landfills are bordered to the south 

by Rocky Creek and to the west by the abandoned Central of Georgia railroad tracks and the Lafarge 

Industries sand quarry (see Figure 2 in Appendix A). The 15-acre FMNOL is within the 433-acre MNOP 

property. The abandoned Central Georgia Railroad tracks separate the FMNOL property from the MNOP 

(References [Refs]. 1, p. 2; 2, pp. 2-1, 2-3; 10, p. 4-83) (see Figure 2 in Appendix A) . The Armstrong 

facility is approximately 130 acres in area and is divided into two parcels, the northern and southern. The 

northern parcel makes up the manufacturing area, the wastewater treatment plant (WWTP) area that 

includes the sludge storage yard landfill (WWTP landfill) (approximately 7.7 acres), and a landfill 
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referred to as the woodyard landfill (approximately 3.8 acres). The northern parcel is discussed under 

separate cover. The southern parcel is made up of an approximately 5-acre landfill referred to as the 

remote landftl.l (Refs. 3; 4, p. 22; 5, p. 6; 6, pp. 2, 8) (see Figure 2 in Appendix A). 

2.2 OPERATIONAL HISTORY 

The 15-acre FMNOL was reportedly used for disposal of solid wastes and ordnance throughout the 

operational history (1941 to 1974) ofthe MNOP site (Ref. 1, p. 2). Available file infonnation indicates 

that the landfill was also used for disposal of used parts and construction debris (Refs. 1, p. 2; 2, p. 2-11 ). 

A steel box believed to contain cyanide-contaminated soil was also located near the landfill. Cyanide was 

reportedly used in metal plating operations (Ref. 2, pp. 2-11, 2-1 2). A fenced explosives demolition area, 

located near the toe of the landfill, was used for testing and demolishing explosives, primarily detonators, 

flares, and primers manufactured at the MNOP. Flammable materials were reportedly burned in this area 

as well (Ref. 2, p. 2-11 ). Additionally, in September 1989, approximately 500 deteriorated, unlabeled 

drums were found west and southwest of the landfill in a pond occupying a low-lying area that contained 

reddish-orange water. Available file information does not indicate the contents of the drums, if any (Ref. 

2, p . 3-2). In 2007, Georgia Environmental Protection Division (GAEPD) personnel observed 

deteriorated drums on the FMNOL property. However, it is not known whether these are the same drums 

that were observed in 1989 (Ref. 5, p. 6). The 15-acre FMNOL is currently owned by the MWA (Refs. 7; 

10, p. 1-7). 

Since 1948, Armstrong has operated an acoustic ceiling tile manufacturing facility (Ref. 9, p . 2). Three 

types of Armstrong ceiling tiles (Travertone Sanserra, Santaglio, and Embossed Design) manufactured in 

1969 and 1970 were coated with a formulation containing Aroclor-1254, a commercial formulation of 

polychlorinated biphenyls (PCB) (Refs. 38, p. 1; 39, p. 1). Many commercial PCB mixtures are also 

known in the U.S. by the trade name Aroclor (Ref. 40, p. 1). Annstrong representatives have stated that 

these ceiling tiles were not manufactured at the Macon plant, nor were they ever recycled there. 

According to Armstrong, the possible sources of PCB contamination are recycled raw materials and 

recycled newsprint with older dye formulations (Refs. 4, p . 28; 22, p. 2; 37, p. 6). Annstrong began 

disposing of general and industrial trash, old equipment, and excess bark and scrap wood in the remote 

landfill in the mid-1 960s (Refs. 4, p. 22; 37, p. 5). In 1971 , Annstrong constructed 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 was subsequently disposed of in either the remote landfill or the 

newly constructed WWTP landfill. In the late 1970s or early 1980s, Armstrong constructed the woodyard 
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landfill as an additional area to dispose of the filtered fiber material from the WWTP (Refs. 4, p . 22; 22, 

pp. 1, 2). An analysis of aerial photographs taken over a 50-year period from 193 8 to 1988 indicates that 

the Armstrong remote landfill and the FMNOL appear to be one large landfill between 1975 and 1988 

(Ref. 8, pp. 38, 39, 42 , 43, 46, 47). Sometime in 1996, a fence was erected between the two landfills, 

which gives the appearance that there are two distinctly separate landfills (Refs. 1, p. 11; 4, p. 25; 6, p . 10; 

10, p. 1-6; 37, p. 13). However, based on the aerial photographic record, there appears to be some 

comingling of wastes between 1975 and 1988 (Ref. 8, pp. 38, 39, 42, 43 , 46, 47). 

2.3 PREVIOUS INVESTIGATIONS 

These subsections describe the previous investigations conducted at the FMNOL and Armstrong remote 

landfill. The following discussion addresses only those hazardous constituents with the greatest waste 

characteristics values for the ground water and surface water migration pathways. 

2.3.1 1996 RUST Site Investigation 

From January to May 1996, RUST Environment and Infrastmcture Inc., on behalf of the U.S. Army 

Corps of Engineers (USACE), Savannah District, conducted a site investigation at the FMNOL. Surface 

and subsurface soil, ground water, surface water, sediment, and biota samples were collected during the 

investigation. Permanent monitoring wells were also installed and sampled (Ref. 1, pp. 1, 25, 36). 

Analysis of soil samples collected from the FMNOL indicated the presence of heavy metals and PCBs in 

the surface and subsurface soil. Analysis of ground water samples collected from monitoring wells 

located in the vicinity of the FMNOL indicated the presence of trichloroethene (TCE), cis- 1 ,2-

dichloroethene (DCE), and vinyl chloride. Low levels of heavy metals were also detected in ground 

water samples (Ref. 1, Figures 4-1 , 5-2, Tables 4-3 , 5-3). 

Surface water and sediment samples were collected from the drainage easement leading from the FMNOL 

to Rocky Creek as well as from Rocky Creek itself (Ref. 1, p. 33). Analytical results for surface water 

samples collected from the drainage easement contained lead, zinc, cis-1 ,2-DCE, and TCE. Analytical 

results for sediment samples collected from the drainage easement contained cadmium, chromium, lead, 

mercury, cis-1,2-DCE, TCE, vinyl chloride, and benzo(a)pyrene. Analytical results for the surface water 

samples collected from Rocky Creek downstream of the FMNOL and the Armstrong remote landfill did 

not indicate the presence of heavy metals, volatile organic compounds (VOCs), or semivolatile organic 

compounds (SVOCs). Analytical results for sediment samples collected from Rocky Creek downstream 
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from the FMNOL and Armstrong remote landfill contained cadmium, chromium, lead, and 

benzo(a)pyrene (Ref. 1, Figure 6-1, Tables 6-2, 6-3). 

Biota (fish tissue) samples were also collected during the site investigation from several fish species 

caught from Rocky Creek. Fish species including bluegill (Lepomis macrochirus), white crappie 

(Poxomis annularis) , spotted sucker (Minytrema melanops), and silver redhorse sucker (Moxostoma 

anisurum) were caught from Rocky Creek at locations upstream and downstream of the FMNOL and the 

Armstrong remote landfill (Ref. 1, p. 36). Analytical results for the fish tissue samples indicated the 

presence of barium, selenium, and total petroleum hydrocarbons. In addition, PCB-1254 was detected in 

all of the fish tissue analyzed (Ref. 1, p. 37, Table 6-4). 

2.3.2 1996 Armstrong Sampling 

In January 1996, Armstrong collected sludge samples from the Armstrong remote landfill as part of its 

solid waste management program. Composite sludge samples were collected from four excavated test 

pits. Analytical results revealed PCBs at concentrations ranging from 1.65 milligrams per kilogram 

(mg/kg) to 6.65 mg/kg. All four samples exceeded the GAEPD Hazardous Site Response Act (HSRA) 

notification concentration of 1.55 mg/kg for PCBs (Ref. 9, pp. 2, 5, 6). Analytical results for the sludge 

samples also revealed the presence of chromium, copper, lead, nickel, and zinc at concentrations below 

the HSRA notification concentrations (Ref. 9, p . 6). 

2.3.3 1998 and 1999 SAIC Phase I Remedial Investigation 

From February 1998 to March 1999, Science Applications International Corporation (SAIC), on behalf of 

the USACE, Savannah District, conducted a Phase I remedial investigation at the FMNOL (Ref. 10, pp. i, 

1-1 ). Surface and subsurface soil, surface water, sediment, and biota samples were collected during the 

investigation (Ref. 10, pp. 2-1 , 4-1). Ground water samples were also collected from existing and newly 

installed monitoring wells located in the vicinity of the FMNOL (Ref. 10, pp. 2-20, 4-53). 

Analytical results for surface soil samples collected from the FMNOL and the Armstrong remote landfill, 

as well as the surrounding area, contained arsenic, cadmium, chromium, lead, mercury, TCE, 1,2-DCE, 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, pyrene, and 

PCBs (Ref. 10, Figure 4-1 , Table 4-3). Analytical results for ground water samples contained arsenic, 

chromium, zinc, tetrachloroethene (PCE), TCE, 1,2-DCE, vinyl chloride, and PCBs (Ref. 10, Figure 4-20, 
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Table 4-9). Surface water and sediment samples were collected from the drainage easement and from 

Rocky Creek. Analytical results for surface water and/or sediment samples collected from the drainage 

easement leading from Annstrong to Rocky Creek contained arsenic, beryllium, cadmium, chromium, 

lead, PCE, TCE, 1,2-DCE, vinyl chloride, and PCB-1248. Analytical results for surface water and/or 

sediment samples collected from Rocky Creek downstream of the FMNOL and the Armstrong remote 

landfill contained arsenic, beryllium, cadmium, chromium, lead, mercmy, benzo(a)pyrene, 

benzo(b)fluoranthene, chrysene, pyrene, and the PCB-1248 and PCB-1254 (Ref. 10, Figures 4-28 and 4-

33, Tables 4-12 and 4-16). 

Biota (fish tissue) samples were collected from several fish species caught from Rocky Creek, but were 

analyzed only for PCBs. Fish species including redear sunfish (Lepomis microlophus), bluegill (Lepomis 

macrochirus), largemouth bass (Micropterus salmoides), American eel (Anguilla rostrata), and brown 

bullhead catfish (Ictalurus nebulosus), among others, were caught from Rocky Creek at locations 

upstream and downstream of the FMNOL and the Armstrong remote landfill. Analytical results for biota 

samples collected downstream of the FMNOL and the Armstrong remote landfill indicated the presence 

of the PCB-1248 and PCB-1254 (Ref. 10, Figure 4-42, Table 4-17). 

2.3.4 2005 GADNR Surface Water Sampling Event 

In 2005, the Georgia Department ofNatural Resources (GADNR) conducted a surface water sampling 

event to ascertain whether contamination was present at the FMNOL. Eight surface water samples were 

collected: four downstream from the previously existing pond located adjacent to the southern end of the 

landfill, one adjacent to the Armstrong remote landfill fence line, one near Rocky Creek, and two from 

the drainage easement located adjacent to the FMNOL, which is fed by the Armstrong WWTP discharge 

as well as the FMNOL. Surface water samples collected downstream from the previously existing pond 

located adjacent to the southern end ofthe FMNOL contained TCE, cis-1 ,2-DCE, trans-1 ,2-DCE, and 

vinyl chloride (Ref. 11, pp. 1, 2, 3, 12, 17, 24). These ponds may be created by standing water in 

temporarily flooded areas. 

3.0 EXPANDED SITE INSPECTION ACTIVITIES 

This section outlines field observations and sampling procedures at the site. Individual subsections 

address the sampling investigation and rationale for specific ESI activities. The ESI sampling was 

conducted in accordance with the EPA-approved final SAP dated May 9, 2009 (Ref. 12). 
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3.1 SAMPLE COLLECTION METHODOLOGY AND PROCEDURES 

Tetra Tech collected surface soil, subsurface soil, ground water, surface water, and sediment samples 

during the ESI, conducted the week ofMay 11 ,2009. The specific number, type, and location of samples 

are listed below. 

• 12 surface and 10 subsurface soil samples were collected from the FMNOL 

• Four surface and four subsurface soil samples were collected from the Armstrong remote landfill 

• Four ground water samples were collected from the FMNOL 

• Two surface water and four sediment samples were collected from drainage ditches that receive 
runoff from the FMNOL and Armstrong remote landfill 

• Six surface water and six sediment samples were collected from Rocky Creek 

Tetra Tech also collected one collocated background surface and subsurface soil sample to attribute 

contaminants detected in on-site samples. The background ground water sample was collected from a 

permanent monitoring well in the vicinity of the background soil sample location. Tetra Tech also 

collected two background sediment samples from two drainage ditches (Drainage Ditch 2 and Drainage 

Ditch 3) upgradient of the FMNOL and Annstrong remote landfill to attribute contaminants detected in 

samples of site runoff (see Figure 3 in Appendix A). In addition, Tetra Tech collected five collocated 

background surface water and sediment samples (including one duplicate) from Rocky Creek to attribute 

contaminants detected in downstream samples. 

The ESI sampling locations are depicted on Figure 3 in Appendix A and are summarized in Tables 1 

through 4 in Appendix B. Tetra Tech followed sample collection procedures outlined in the final SAP 

and in accordance with the EPA Region 4 Science and Ecosystem Support Division (SESD) Field Branch 

Quality System and Technical Procedures dated February 2008 (Refs. 12; 13). Field logbooks for the ESI 

sampling event are contained in Appendix C. 

3.2 ANALYTICAL SUPPORT AND METHODOLOGY 

All samples were submitted to EPA Contract Laboratory Program (CLP) laboratories for analysis of all 

parameters on the EPA Target Analyte List (TAL), including total metals and cyanide, and were analyzed 

in accordance with the EPA CLP Statement of Work (SOW) for Inorganic Analysis, Multi-Media, Multi­

Concentration (ILM05.4). Surface water samples collected from Rocky Creek and selected drainage 

ditch stations were also analyzed for dissolved metals and cyanide in accordance with CLP SOW 
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ILM05.4 (Ref. 14). Samples were also submitted for analysis of all parameters on the EPA Target 

Compound List (TCL), which includes VOCs, SVOCs, pesticides, and PCBs, and were analyzed in 

accordance with the EPA CLP SOW for Organics Analysis, Multi-Media, Multi-Concentration 

(SOM01.2) (Ref. 15). Surface water samples collected from Rocky Creek and the drainage ditches were 

analyzed for total and dissolved TAL metals. In addition to TAL and TCL parameters, a number of 

samples were also submitted for analysis of energetic compounds and were analyzed in accordance with 

EPA Methods 8330A, 8331, and 314 (Refs. 16; 17; 18). 

The CLP and non-CLP analytical data packages were validated by the EPA Region 4 SESD, Office of 

Quality Assurance. Data validation was conducted in accordance with the EPA CLP SOW for Organics 

Analysis, Multi-Media, Multi-Concentration (SOM01.2), April2007; the EPA CLP SOW for Inorganic 

Analysis, Multi-Media, Multi-Concentration (ILM05.4), December 2006; Nitoaromatics, Nitramines, and 

Nitrate Esters Analysis, Method 8330A, including perchlorate analysis (Method 314); Tetrazene Analysis, 

Method 8331; the EPA National Functional Guidelines for Superfund Organic Methods Data Review, 

EPA540/R-07/003, June 2008; the EPA National Functional Guidelines for Inorganic Data Review, 

EPA540-R-04/004, October 2004; and the EPA Data Validation SOP for CLP Routine Analytical 

Services, Revision 2.1, July 1999 (Refs. 14 through 21). 

3.3 ANALYTICAL DATA QUALITY AND DATA QUALIFIERS 

All analytical data were subject to a quality assurance review, as described in the EPA SESD laboratory 

data evaluation guidelines. The text and analytical data tables presented in this report list some 

concentrations of the parameters as qualified with a "J," indicating that the identification of the analyte is 

acceptable; however, the reported value is an estimate. Some parameters in the data tables may be 

qualified with a "J1
" indicating that the concentration reported is less than the lowest standard on the 

calibration curve and is, therefore, less than the analyte-specific minimum reporting limit (MRL). As a 

result, any parameter qualified with a "J1
" cannot be considered elevated even if the concentration is three 

times the background. Constituent concentrations in samples that are greater than or equal to three times 

the background concentration or that are greater than or equal to the sample-specific and analyte-specific 

MRL in the background sample are considered elevated. "J" qualified parameters may also include a "+" 

or "-" indicating either a high or a low bias. Explosive parameters qualified with a "JN" indicate that the 

result is presumptive (tentatively identified), but a continuation was not performed because the result was 

greater than the method detection limit, but less than the reporting limit. Some sample results are 

reported with a "U" qualifier, meaning that the analyte was not detected at or above the reporting limit. 
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The reported value is the sample-specific, laboratory-derived reporting limit for the constituent. Sample 

results reported with an "R" qualifier indicate that the data are unusable (rejected). The analytical data 

sheets are presented in Appendices E and F. 

4.0 DEVIATIONS FROM THE SAMPLING AND ANALYSIS PLAN 

During the field sampling event, some sampling locations deviated from the locations proposed in the 

final SAP in response to site conditions. Deviations in the field were documented in the logbook notes 

contained in Appendix C and are summarized below. 

• Subsurface soil sample FML-310-SB was deleted because the auger met refusal at several 
locations. 

• Ground water sample FML-311-MW was not collected because a wasp's nest was located inside 
the well covering; therefore, attempts to sample the well were not made as a safety precaution. 

• An additional ground water sample, FML-315-MW, was collected from RUST permanent 
monitoring well MW -1 9. 

• A surface water sample was not collected at drainage ditch station DD509 because the drainage 
ditch was dry. Therefore, a surface water sample was added at drainage ditch station DD508. 

• RUST permanent monitoring well MW-7 did not produce enough ground water for all analytical 
parameters; therefore, ground water sample FML-312-MW was only submitted for VOC analysis. 

• Explosives were added to the analytical suite for ground water sample FML-314-MW. 

• Samples were not collected from Rocky Creek stations RC41 0 and RC411 because these 
locations were inaccessible. 

5.0 SOURCE SAMPLING 

This section discusses the source areas evaluated at the site and the sampling locations and analytical 

results for samples collected from the source areas. The discussion below addresses only the hazardous 

constituents associated with site operations and the hazardous constituents that may pose a threat to 

human health or the environment. Only the highest concentrations of each contaminant of concern are 

discussed. 

Source areas at FMNOL include the 15-acre FMNOL and the 5-acre Armstrong remote landfill, as well as 

an unknown quantity of soil surrounding the landfills. No engineered runon/runoff control systems or 
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liners have been constmcted for the FMNOL sources, and the total amount ofwastes disposed of is 

unknown. The 15-acre FMNOL was used for disposal ofused parts, constmction debris, solid wastes, 

and ordnance, including detonators, flares, and primers that were manufactured at the MNOP (Refs. 1, p. 

2; 2, p. 2-11). Armstrong began disposing of general and industrial trash, old equipment, and excess bark 

and scrap wood in the Armstrong remote landfill in the mid-1960s. Between 1969 and 1970, Armstrong 

manufactured three types of ceiling tiles (Travertone Sanserra, Santaglio, and Embossed Design) that 

were coated with a formulation containing Aroclor-1254; however, Armstrong representatives have stated 

that these ceiling tiles were not manufactured at the Macon plant, nor were they ever recycled there (Refs. 

4, p. 28; 22, p. 2; 37, p. 6; 38, p . 1; 39, p . 1). According to Annstrong, the possible sources ofPCB 

contamination are recycled raw materials and recycled newsprint with older dye formulations (Refs. 4, p. 

28; 22, p . 2; 37, p. 6). Based on an analysis of historical aerial photographs, the FMNOL and the 

Armstrong remote landfill appear to be one large landfill between 1975 and 1988 (Refs. 8, pp. 38, 39, 42, 

43, 46, 47; 22, pp. 1, 2). 

5.1 SOURCE SAMPLING LOCATIONS AND ANALYTICAL RESULTS 

During the ESI, Tetra Tech collected 16 surface soil (0 to 6 inches below ground surface [bgs]) and 14 

subsurface soil (12 to 24 inches bgs) samples from the source areas. Source sampling locations are 

depicted on Figure 3 in Appendix A and are summarized in Table 1 of Appendix B. Source samples were 

collected in accordance with the EPA Region 4 SESD Field Branch Quality System and Technical 

Procedures (Ref. 13, SESDPROC-300-R1 ). Analytical results for source samples are summarized in 

Tables 5 through 8 in Appendix B. The complete set of analytical data sheets are provided in Appendices 

E and F. 

5.1.1 Surface Soil 

Surface soil samples collected from the FMNOL property contained elevated concentrations of pesticides, 

PCBs, and metals. Pesticides detected at elevated concentrations include 4,4'-DDE (DDE), 4,4' -DDT 

(DDT), alpha-chlordane, and gamma-chlordane. DDE was detected in sample FML-310-SF at a 

concentration of 81 micrograms per kilogram (f.!g/kg); DDT was detected in sample FML-31 0-SF at a 

concentration of 86 f.!g/kg ; alpha-chlordane was detected in sample FML-301-SF at a concentration of 9.3 

f.!g/kg; and gamma-chlordane was detected in sample FML-304-SF at a concentration of 36 f.!g/kg. PCBs 

detected at elevated concentrations include PCB-1248, PCB-1254, and PCB-1260. Surface soil sample 

FML-301-SF contained the highest concentrations ofPCBs, at 2,000 J- f.!g/kg (PCB-1248), 1,500 f.!g/kg 
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(PCB-1254), and 270 J.lg/kg (PCB-1260) (see Table 5 in Appendix B). Metals detected at elevated 

concentrations in surface soil samples include cadmium, lead, mercury, and nickel. Cadmium was 

detected at a concentration of 13 mg/kg in sample FML-303-SF, lead was detected at a concentration of 

560 mg/kg in sample FML-303-SF, mercury was detected at a concentration of 1.2 J- mg/kg in sample 

FML-308-SF, and nickel was detected at a concentration of 14 J+ mg/kg in sample FML-303-SF (see 

Table 6 in Appendix B). 

Surface soil samples collected from the Armstrong remote landfill property contained elevated 

concentrations of SVOCs, pesticides, PCBs, and metals. Benzo(a)pyrene was detected in sample A WI-

215-SF at a concentration of 3,600 J.lglkg. Gamma-chlordane was detected in sample A WI-216-SF at a 

concentration of 150 J.lg/kg. PCB-1254 was detected at a concentration of 4,000 J.lg/kg in sample A WI-

216-SF (see Table 5 in Appendix B). Cadmium was detected at a concentration of 140 J mg/kg in sample 

A WI-215-SF; mercury was detected at a concentration of0.29 J mg/kg in sample AWI-214-SF; and 

nickel was detected at a concentration of 12 J+ mg/kg in sample AWI-214-SF. See Tables 5 and 6 in 

Appendix B for a full list of contaminants detected at elevated concentrations in surface soil samples 

collected from the sources. 

5.1.2 Subsurface Soil 

Subsurface soil samples collected from the FMNOL property contained elevated concentrations ofVOCs, 

SVOCs, pesticides, PCBs, and metals. One sample, FML-303-SB, contained cis-1 ,2-DCE at a 

concentration of 42 J.lglkg. Cis-1,2-DCE is a degradation product ofTCE (Ref. 46, p. 24). 

Benzo(a)pyrene was detected at a concentration of 16,000 J.lg/kg (FML-304-SB). Pesticides detected at 

elevated concentrations include, 4,4 ' -DDD (DDD), DDE, DDT, alpha-chlordane, and gamma-chlordane, 

among others. DDD was detected at a concentration of 30 J.lglkg in sample FML-308-SB; DDE was 

detected at a concentration of92 J.lglkg in sample FML-301-SB; DDT was detected at a concentration of 

52 J.lg/kg in sample FML-301-SB; alpha-chlordane was detected at a concentration of6.7 J.lg/kg in sample 

FML-301-SB; and gamma-chlordane was detected at a concentration of 170 J.lg/kg in sample FML-309-

SB. PCBs were detected at elevated concentrations of9,600 J.lg/kg (FML-309-SB) for PCB-1248, 74 

J.lg/kg (FML-303-SB) for PCB-1254, and 170 J.!g/kg (FML-301 -SB) for PCB-1260 (see Table 7 in 

Appendix B). Metals detected at elevated concentrations in subsurface soil samples include arsenic, 

cadmium, chromium, lead, mercury, and nickel. Arsenic was detected at a concentration of 5. 7 mg/kg 

(FML-309-SB); cadmium was detected at a concentration of 150 mg/kg (FML-303-SB); chromium was 

detected at a concentration of 140 mg/kg (FML-303-SB); lead was detected at a concentration of 1,000 
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mg/kg (FML-303-SB); mercury was detected at a concentration of 4.7 J- mg/kg (FML-304-SB); and 

nickel was detected at a concentration of 150 J+ mg/kg (FML-303-SB) (see Table 8 in Appendix B). 

Subsurface soil samples collected from the Armstrong remote landfill property contained elevated 

concentrations of SVOCs, pesticides, PCBs, and metals. SVOCs detected at elevated concentrations 

include benzo(a)anthracene, benzo(a)pyrene, and dibenzo(a,h)anthracene. Benzo(a)anthracene was 

detected at a concentration of 1,200 Jlg!kg in sample A WI-215-SB; benzo(a)pyrene was detected at a 

concentration of 3,500 Jlg/kg in sample A WI-215-SB; and dibenzo(a,h)anthracene was detected at a 

concentration of 870 Jlg/kg in sample A WI-215-SB. Pesticides alpha-chlordane and gamma-chlordane 

were detected at elevated concentrations of 8.1 Jlg/kg (A WI-216-SB) and 100 Jlg/kg (A WI-214-SB). 

Elevated concentrations ofPCB-1254 ranged from 230 Jlg/kg (AWI-215-SB) to 2,000 Jlg/kg (A WI-214-

SB) (see Table 7 in Appendix B). Metals detected at elevated concentrations in subsurface soil samples 

include cadmium, lead, mercury, and nickel. Cadmium was detected at a concentration of 4.9 J mg/kg 

(A WI-215-SB); lead was detected at a concentration of 120 mg/kg (A WI-214-SB); mercury was detected 

at a concentration of 0. 78 J mg/kg (A WI-214-SB); and nickel was detected at a concentration of 34 J+ 

mg/kg (A WI-214-SB). See Tables 7 and 8 in Appendix B for a full list of contaminants detected at 

elevated concentrations in subsurface soil samples collected from the sources. 

5.2 SOURCE CONCLUSIONS 

Tetra Tech collected 16 surface soil and 14 subsurface soil samples from source areas. Analytical results 

for the surface and subsurface soil samples collected on site contained elevated concentrations ofVOCs, 

SVOCs, pesticides, PCBs, and metals, including cis-1 ,2-DCE, benzo(a)anthracene, benzo(a)pyrene, 

dibenzo(a,h)anthracene, DDD, DDE, DDT, alpha-chlordane, gamma-chlordane, PCB-1248, PCB-1254, 

PCB-1260, cadmium, chromium, lead, mercury, and nickel. Soil samples collected from source areas 

were also analyzed for explosive compounds, but none were detected at elevated concentrations. Based 

on wastes reportedly disposed of in the landfills, contaminants of concern, including PCBs and metals, 

have been documented in source samples. 

6.0 PATHWAYS 

This section discusses the ground water migration, surface water migration, soil exposure, and air 

migration pathways. Additionally, this section discusses the targets associated w ith each pathway and 

draws pathway-specific conclusions. Sampling locations and analytical results for samples collected from 
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the specific pathways also are discussed. The discussion below addresses only the hazardous constituents 

associated with site operations and the hazardous constituents that may pose a threat to human health or 

the environment. Only the highest concentrations are discussed. 

6.1 GROUND WATER MIGRATION PATHWAY 

Five ground water samples were collected during the ESI, including one background sample, from 

pennanent monitoring wells located at and in the vicinity of the FMNOL and Armstrong remote landfill. 

The permanent monitoring wells were previously installed by either RUST or SAIC on behalf of the 

USACE. Ground water sampling locations are depicted on Figure 3 in Appendix A and are summarized 

in Table 2 in Appendix B. Ground water samples were collected in accordance with the EPA Region 4 

SESD Field Branch Quality System and Technical Procedures (Ref. 13, SESDPROC-301-R1). Field 

parameters for ground water samples are summarized in Table 9 of Appendix B, and analytical results for 

ground water samples are summarized in Table 10 of Appendix B. The complete set of analytical data 

sheets are provided in Appendices E and F. 

6.1.1 Geologic and Hydr·ogeologic Setting 

The FMNOL and Armstrong remote landfill are located in the Fall Line Hills District of the Coastal Plain 

Physiographic Province of Georgia (Refs. 23; 24, p. 4). The elevation of the area ranges from about 345 

feet above mean sea level (amsl) on the top of the ridge on the northeast portion of the property to about 

275 feet ams1 in the stream valley south of the property (Ref. 27). The topography of this area is referred 

to as the Sand Hills, which consists of gently rolling to swampy flatlands (Ref. 24, p. 4). 

Geologically, the area is underlain in descending stratigraphic order by: recent alluvial deposits, 

pleistocene alluvial deposits, and the Tuscaloosa Formation (Ref. 24, p. 36). The recent alluvial deposits 

that underlie the properties consist of four major soil types which include the Cowarts Sandy Loam, 2 to 5 

percent slopes, the Cowarts Sandy Loam, 5 to 8 percent slopes, the Norfolk Sandy Loam, 0 to 2 percent 

slopes, and the Vaucluse-Urban Land Complex, 2 to 8 percent slopes. Generally, these soils are well 

drained, gently sloped, and acidic; and consist of sandy loams, sandy clay loams, and loamy sands. The 

total thickness of the soils on site is approximately 75 inches (Ref. 25, pp. 12, 13, 17, 19, 21, 22). The 

pleistocene alluv ial deposits, which underlie the recent alluvial deposits, consist of unconsolidated 

sediments of interbedded clayey silts and silty clays which grade with depth into silty sands, and gravel 

(Ref. 24, pp . 9, 10). The depth of these deposits is usually less than 40 feet (Ref. 24, p. 36). 
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The Tuscaloosa Formation, which lies unconformably beneath the pleistocene alluvial deposits, consists 

of light-colored fine to coarse sand in some areas and is mingled with white kaolin, and in other areas is 

separated by lenticular and pure kaolin masses (Ref. 24, pp. 23, 36). The Tuscaloosa Formation is not 

well bedded, and the beds do not indicate regular or cyclic deposition; hence the basal part of the 

formation may be lithologically similar to the top (Ref. 24, p. 23). The base of the Tuscaloosa Formation 

dips slightly southeast at about 30 feet per mile (Ref. 24, p. 36). The Tuscaloosa Formation thickens 

southward and may be as deep as 600 feet (Ref. 24, p. 23). 

Ground water in the area is available in a surficial aquifer system, consisting of the recent alluvium, 

pleistocene alluvium, and the Tuscaloosa Formation. Soils in this aquifer system range from moderate to 

low permeability (Refs. 24, pp. 9, 12; 25, pp. 12, 13, 17, 19, 21 , 22). These three geologic units act as a 

recharge for the surficial aquifer located in the Tuscaloosa Formation. The Tuscaloosa Formation 

furnishes water to almost all drilled wells on the Coastal Plain of Bibb County (Ref. 24, p. 37). The 

hydraulic conductivity for the silty sands found in the Tuscaloosa is on the order of 1 o·3 centimeters per 

second (Refs. 1, p. 4; 24, p. 36; 26, p. 29). The regional flow direction for this aquifer is to the south­

southeast towards Rocky Creek (Ref. 1, p. 6). 

6.1.2 Ground Water Sampling Locations and Analytical Results 

Five ground water samples, including one background sample, were collected from pennanent monitoring 

wells installed in the surficial aquifer. The on-site monitoring wells that were sampled ranged in depth 

from 8.0 feet bgs to 16.3 feet bgs. The monitoring wells were purged and water quality readings were 

allowed to stabilize before ground water samples were collected (see Table 9 in Appendix B). 

Ground water samples contained VOCs at elevated concentrations. Sample FML-313-MW contained 1,1-

DCE at a concentration of 17 micrograms per liter (!J.g!L) and cis-1 ,2-DCE at a concentration of 

840 IJ.g/L. Sample FML-314-MW contained vinyl chloride at a concentration of 190 J !J.g!L, and sample 

FML-315-MW contained TCE at a concentration of 170 !J.g!L. Inorganic constituents and explosives 

were not detected at elevated concentrations in monitoring wells at and in the vicinity of the FMNOL and 

Armstrong remote landfill. See Table 10 in Appendix B for a full list of contaminants detected at 

elevated concentrations in ground water samples. 

( 11;) TETRA TECH 14 TDD No. TTEMI-05-003-0022 
Former Macon Naval Ordnance Landfill 

file:///igfL


6.1.3 Ground Water Targets 

Municipal water within the 4-rnile radius is obtained from the MW A. The MW A maintains two surface 

water intakes along the Ocmulgee River, which are upstream of the landfills (Ref. 28). Some areas within 

the 4-mile radius are supplied drinking water by private wells. In 2007, one drinking water well, which 

serves residents at a mobile home park (MHP), was identified within 2 miles south of the FMNOL 

property. At that time, the Pine Acres MHP well served about 80 residents. Municipal water was 

available to about 160 residents in the Pine Acres MHP. The depth of the Pine Acres well is about 200 

feet deep, and the well water undergoes chlorination treatment. At the time of the ESI report preparation, 

Tetra Tech was unable to verify whether the Pine Acres MHP well is still active (Refs. 27; 29). 

6.1.4 Ground Water Conclusions 

The ground water migration pathway is of some concern at the FMNOL site due to elevated 

concentrations ofVOCs detected in ground water samples. One subsurface source sample, collected from 

the explosives demolition area, contained cis-1 ,2-DCE at an elevated concentration. Cis-1 ,2-DCE is a 

degradation product of TCE. Soil samples collected from source areas collected during the 1996 RUST 

and 1998 to 2000 SAIC investigations also contained VOCs at elevated concentrations (Refs. 1, Figure 5-

2, Table 5-3, pp. 1, 2; 10, Figure 4-20, Table 4-9, pp. 4-65, 4-66, 4-67). Municipal water in the area is 

obtained from a surface water intake; however, the regional flow direction for the surficial aquifer is to 

the south-southeast toward Rocky Creek (Refs. 1, p. 6; 27). At the time of this ESI, attempts were made 

to verify whether the Pine Acres MHP well was still in use, but were unsuccessful. 

6.2 SURFACE WATERMIGRATIONPATHWAY 

Tetra Tech collected 13 surface water and 17 sediment samples during the ESI from Rocky Creek and 

drainage ditches. Specifically, six surface water and six sediment samples were collected from Rocky 

Creek, and two surface water and four sediment samples were collected from drainage ditches that receive 

runoff from the FMNOL. Tetra Tech collected five (including one duplicate) background surface water 

samples collocated with five (including one duplicate) background sediment samples from Rocky Creek 

to attribute contaminants detected in on-site and downstream samples. 

Surface water and sediment sampling locations are depicted on Figure 3 in Appendix A and are 

summarized in Tables 3 and 4 in Appendix B. Surface water and sediment sampling was conducted in 
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accordance with EPA Region 4 SESD Field Branch' s Quality System and Technical Procedures (Ref. 13, 

SESDPROC-200-Rl , SESDPROC-201-R1). Analytical results for surface water and sediment samples 

are summarized in Tables 11 through 19 in Appendix B. The complete set of analytical data sheets are 

provided in Appendices E and F. 

6.2.1 Hydrologic Setting 

Surface water runoff flows south-southeast from the FMNOL and Armstrong remote landfill into the 

drainage easement and HRS-eligible wetlands along Rocky Creek (Refs. 10, p. 3-29; 30; 31) (see Figure 2 

in Appendix A). Rocky Creek flows east-southeast for about 1.5 miles before it converges with 

Tobesofkee Creek. Tobesofkee Creek flows south-southeast for about 4 miles before it converges with 

the Ocmulgee River, which flows for more than 9.5 miles, thus completing the 15-mile surface water 

migration pathway target distance limit (TDL) (Ref. 30). The southern halves of the FMNOL and 

Armstrong remote landfill properties are located in the 100-year flood plain of Rocky Creek (Ref. 32). 

The flow rate for Rocky Creek is estimated to be less than 10 cubic feet per second (cfs) (Ref. 33). Rocky 

Creek has several branches. Specific stream channels are difficult to discern due to extensive wetlands in 

the area. Also, ground water in the area flows to the south-southeast toward Rocky Creek (Ref. 1, pp. 5, 

6). According to the U.S. Geological Survey, the flow rate for Tobesofkee Creek is about 91.2 cfs and the 

flow rate for the Ocmulgee River is about 1 ,082 cfs (Ref. 34 ). 

6.2.2 Drainage Ditch Surface Water and Sediment Sampling Locations and Analytical Results 

Tetra Tech collected two surface water and four sediment samples from drainage ditches that receive 

runoff from the FMNOL and Armstrong remote landfill during the ESI. In addition, Tetra Tech collected 

two background sediment samples (DD-502-SD and DD-503-SD) from a drainage ditch upgradient of the 

FMNOL and Armstrong remote landfill to attribute contaminants detected in samples that receive runoff 

(see Figure 3 in Appendix A). A surface water background sample was not collected for the drainage 

ditches because surface water was not present in drainage ditches upgradient of the FMNOL and 

Armstrong remote landfill sites. Therefore, the contaminants detected in the surface water samples 

collected from the drainage ditches could not be evaluated as being elevated above background. The 

highest concentrations of contaminants detected in surface water samples collected from the drainage 

ditches include: gamma-chlordane (0.15 jlg/L), PCB-1248 (2.2 jlg/L), and total lead (6.2 J1 !lg/L) (see 

Table 11 in Appendix B). 
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Sediment samples collected from drainage ditches that receive runoff from the FMNOL and Annstrong 

remote landfill contained elevated concentrations of SVOCs, pesticides, PCBs, and metals. Sediment 

sample DD-509-SD, collected near the explosives demolition area, contained benzo(a)anthracene (910 

Jlg/kg), benzo(a)pyrene (1 ,500 Jlg/kg), and endrin (17 Jlg/kg) at elevated concentrations. Sediment 

sample DD-508-SD, collected north of the FMNOL, contained DDD at a concentration of 34 11g/kg, DDE 

at a concentration of 230 Jlglkg, DDT at a concentration of 210 J Jlg/kg, alpha-chlordane at a 

concentration of 27 Jlg!kg, methoxychlor at a concentration of 24 Jlg/kg, PCB-1248 at a concentration of 

14,000 J- 11glkg, and PCB-1260 at a concentration of750 Jlg/kg. Sediment sample DD-514-SD, collected 

north ofPPE 2, contained elevated concentrations of gamma-BHC (Lindane) (8.5 Jlg/kg) and gamma­

chlordane (72 11g/kg), cadmium (12 mg/kg), and mercury (0.63 J- mg/kg). See Tables 11 through 13 in 

Appendix B for a full list of contaminants detected at elevated concentrations in surface water and 

sediment samples collected from drainage ditches that receive runoff from the FMNOL and the 

Armstrong remote landfill. 

6.2.3 Rocky Creek Sm·face Water and Sediment Sampling Locations and Analytical Results 

Tetra Tech collected six collocated surface water and sediment samples from Rocky Creek adjacent to 

and downstream from the FMNOL and Armstrong remote landfill during the ESI. In addition, Tetra Tech 

collected five (including one duplicate) collocated background surface water and sediment samples 

upstream from the FMNOL and Annstrong remote landfill to attribute contaminants detected in 

downstream samples (see Figure 3 in Appendix A). The highest background concentration for each 

constituent detected in surface water and sediment samples was used for comparison to downstream 

samples. See Table 14 in Appendix B for background surface water analytical results and Tables 16 and 

18 in Appendix B for background sediment analytical results. 

Analytical results for surface water samples collected from Rocky Creek did not contain any constituents 

at elevated concentrations (see Table 15 in Appendix B). Analytical results for sediment samples 

collected from Rocky Creek downstream from the FMNOL and Armstrong remote landfill contained 

elevated concentrations of pesticides, PCBs, and metals. Sediment sample RC-408-SD, collected at PPE 

3, contained the highest concentrations ofDDE (77 11g/kg), DDT (72 11g/kg), alpha-chlordane (9.9 11g/kg), 

gamma-chlordane (94 Jlg/kg), PCB-1248 (7,800 Jlg/kg), cadmium (15 mg/kg), and mercury (1.9 mg/kg). 

Sediment sample RC-406-SD, collected at PPE 2, contained PCB-1254 at a concentration of 140 Jlg!kg. 

See Tables 15, 17, and 19 in Appendix B for a full list of contaminants detected at elevated concentrations 
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in surface water and sediment samples collected from Rocky Creek downstream from the FMNOL and 

the Armstrong remote landfill. 

6.2.4 Surface Water Targets 

No drinking water intakes are located along the 15-mile surface water migration pathway TDL. The 

MW A maintains two surface water intakes along the Ocmulgee River, which are upstream of the 

landfills. MW A 's primary intake is located on a newly constructed reservoir, Javors Lucas Lake, created 

from the Ocmulgee River. MW A's secondary intake is located about 2 miles upstream of the I -16 Bridge 

(Ref. 28). The Rocky Creek Water Reclamation Facility, located east of the FMNOL, provides water 

treatment for the southern and western portions of the City of Macon. Treated wastewater from this 

facility is discharged into the Ocmulgee River (Ref. 45 , p. 1). Rocky Creek, Tobesofkee Creek, and the 

Ocmulgee River are all fished recreationally, where accessible to the public; fish are also harvested for 

consumption (Refs. 33). Rocky Creek, Tobesofkee Creek, and the Ocmulgee River are designated as 

fisheries by the State of Georgia (Refs. 41 , p. 2; 42 , Appendix A, pp. A-78, A-80; 44, p. 4-14). The 

USACE has posted signs advising fishermen that the fish in Rocky Creek contain PCBs and the State of 

Georgia has issued fish consumption guidelines for the Ocmulgee River as a result of PCB and mercury 

contamination (Ref. 43 , p . 39). In 2007, GAEPD personnel observed people fishing in Rocky Creek (Ref. 

5, p . 9). Also, during the ESI sampling event conducted during the week of May 11 , 2009, Tetra Tech 

observed fishing paraphernalia, including fishing line and a weight, along Rocky Creek (see the 

Photographic Log in Appendix D). 

HRS eligible, palustrine forested, palustrine scrub-slnub, and palustrine emergent wetlands are located in 

the southern halves of the FMNOL and Annstrong remote landfill properties, along Rocky Creek, 

Tobesofkee Creek, and the Ocmulgee River (Ref. 31). The wetland frontages for the water bodies along 

the 15-mile surface water migration pathway are as follows: Rocky Creek, about 3 miles; Tobesofkee 

Creek, about 8 miles; and the Ocmulgee River, about 15 miles (Refs. 30; 31 ). There are no state or 

federally designated threatened or endangered fish species that inhabit water bodies in Bibb County; 

however, the bald eagle (Haliaeetus leucocephalus) , the wood stork (Mycteria Americana) , and the 

gopher tortoise (Gopherus polyphemus) are listed as endangered or threatened species in Bibb County, 

although, specific habitat locations are not known (Ref. 35). 
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6.2.5 Surface Water Conclusions 

The surface water migration pathway is the primary pathway of concern for the landfills. Source samples 

collected from the landfills contained elevated concentrations of pesticides, PCBs, and metals in soil. 

Analysis of sediment samples collected from drainage ditches that receive runoff from the landfills and 

Rocky Creek also contained elevated concentrations of pesticides, PCBs, and metals. The highest 

concentrations of hazardous substances detected in drainage ditch samples were collected from the 

Armstrong drainage easement. The highest concentrations of hazardous substances detected in Rocky 

Creek samples were collected downstream from the FMNOL and Armstrong remote landfill, before the 

Rocky Creek Water Reclamation Facility. Rocky Creek is fished downstream of the FMNOL and 

Armstrong remote landfill, and the fish are consumed. Advisories of PCB contamination in fish have 

been issued for Rocky Creek. 

6.3 SOIL EXPOSURE AND AIR MIGRATION PATHWAYS 

All soil samples collected during this investigation are discussed in Section 5.0 Source Sampling of this 

report. No soil samples were collected from residential properties. Disposal activities have ceased at 

both landfills, so no workers are expected to come into contact with the landfills on a regular basis. 

Both ofthe FMNOL and Armstrong remote landfill properties are zoned for heavy industrial use (Refs. 3, 

pp. 10, 12; 7, pp. 3, 5). No residences or buildings are located on the FMNOL or Armstrong remote 

landfill properties. Both of the landfill properties were overgrown with vegetation during the sampling 

event; therefore, it was necessary to cut paths to access the sampling locations. Based on the U.S. Bureau 

of the Census 2000 population data, the residential population within a 4-mile radius is distributed as 

follows: 0 to 0.25 mile, 0 persons; 0.25 to 0.50 mile, 4 persons; 0.50 to 1.0 mile, 275 persons; 1.0 to 2.0 

miles, 5,817 persons; 2.0 to 3.0 miles, 11 ,408 persons; and 3.0 to 4.0 miles, 20,485 persons (Ref. 36). 

The U.S. Fish and Wildlife Service list the bald eagle (Haliaeetus leucocep halus), the red-cockaded 

woodpecker (Picoides borealis), the wood stork (Mycteria Americana), and the gopher tortoise 

(Gopherus polyphemus) as endangered or threatened species in Bibb County; however, specific habitat 

locations are not known (Ref. 35). 
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7.0 SUMMARY AND CONCLUSIONS 

The FMNOL and Armstrong remote landfill are located in a primarily industrial area of Macon, Bibb 

County, Georgia, and encompasses about 20 acres of land (combined). The 15-acre FMNOL was 

reportedly used for disposal of wastes and ordnance, as well as used parts and construction debris 

throughout the operational history of the MNOP site. An explosives demolition area, located near the toe 

of the landfill, was used for testing and demolishing explosives, primarily detonators, flares, and primers 

manufactured at the MNOP. Flammable materials were reportedly burned in this area as well. 

Armstrong began disposing of general and industrial trash, old equipment, and excess bark and scrap 

wood in the 5-acre remote landfill in the mid-1960s. From 1969 to 1970, Armstrong manufactured 

ceiling tiles that were coated with a fonnulation containing PCB-1254; however, Armstrong 

representatives have stated that these ceiling tiles were not manufactured at the Macon plant, nor were 

they ever recycled there. According to Armstrong representatives, the possible sources of PCB 

contamination are recycled raw materials and recycled newsprint with older dye formulations. In 1971, a 

new WWTP outfitted with two large coil filters that removed excess fiber from the WWTP influent was 

constructed. The fibrous material removed by the coil filters was subsequently disposed of in either the 

Armstrong remote landfill or the newly constructed WWTP landfill. An analysis of aerial photographs 

taken over a 50-year period from 1938 to 1988 indicates that between 1975 and 1988 the Armstrong 

remote landfill and the FMNOL appear to be one large landfill. 

Surface and subsurface soil samples collected from source areas contained cis-1 ,2-DCE, 

benzo(a)anthracene, benzo(a)pyrene, dibenzo(a,h)anthracene, DDD, DDE, DDT, alpha-chlordane, 

gamma-chlordane, PCB-1248, PCB-1254, PCB-1260, cadmium, chromium, lead, mercury, and nickel. 

The highest concentrations of hazardous substances were detected in source samples collected from the 

area south of the landfills and north of Rocky Creek. 

Analytical results for ground water samples collected on site indicated the presence of VOCs at elevated 

concentrations, including 1, 1-DCE, cis-1 ,2-DCE, TCE, and vinyl chloride. The highest concentrations of 

VOCs in ground water were detected in samples collected from the area north ofPPE 2 and Rocky Creek. 

Municipal water in the area is obtained from a surface water intake; however, the regional flow direction 

for the surficial aquifer is to the south-southeast toward Rocky Creek. 

Sediment samples collected from drainage ditches that receive runoff from the FMNOL and Armstrong 

remote landfill contained elevated concentrations ofbenzo(a)anthracene, benzo(a)pyrene, DDD, DDE, 
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DDT, alpha-chlordane, PCB-1248, PCB-1260, cadmium, and mercury. The highest concentrations of 

hazardous substances were detected in drainage ditch samples collected from the Armstrong drainage 

easement. 

Analytical results for sediment samples collected from Rocky Creek indicated the presence of elevated 

concentrations ofDDE, DDT, alpha-chlordane, PCB-1248, PCB-1254, cadmium, and mercury. The 

highest concentrations of hazardous substances were detected in Rocky Creek samples collected 

downstream from the FMNOL and Armstrong remote landfill, before the Rocky Creek Water 

Reclamation Facility. No drinking water intakes are located along the 15-mile surface water migration 

pathway TDL. Rocky Creek, Tobesofkee Creek, and the Ocmulgee River are all fished recreationally, 

where accessible to the public; fish are also harvested for consumption. HRS eligible, palustrine forested, 

palustrine scrub-shrub, and palustrine emergent wetlands are located in the south em half of the FMNOL 

and Annstrong remote landfill properties and along Rocky Creek. 

Based on the analytical results of the ground water samples collected on site and the sediment samples 

collected from drainage ditches and Rocky Creek, Tetra Tech recommends further action at the FMNOL 

site at the discretion of EPA. 
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TABLEt 
EXPAND ED SITE INSPECTION 

SURFACE AND SUBSURFACE SOIL SAMPLING LOCATIONS AND RATIONALE 

IJeptb 
Station ID Sample ID (inches bgs) 

AIP100 
AIP-100-SF 0 to 6 
AIP-100-SB 12 to 24 

FML300 
FML-300-SF 0 to 6 
FML-300-SB 12 to 24 

FML301 
FML-301-SF 0 to 6 
FML-301-SB 12 to 24 

FML302 
FML-302-SF 0 to 6 
FML-302-SB 12 to 24 

FML303 
FML-303-SF 0 to 6 
FML-303-SB 12 to 24 

FML304 
FML-304-SF 0 to 6 
FML-304-SB 12 to 24 

FML305 
FML-305-SF 0 to 6 
FML-305-SB 12 to 24 

FML306 
FML-306-SF 0 to 6 
FML-306-SB 12 to 24 

FML307 
FML-307-SF 0 to 6 
FML-307-SB 12 to 24 

FML308 
FML-308-SF 0 to 6 
FML-308-SB 12 to 24 
FML-309-SF 

0 to 6 
FML309 FML-309-SF-DUP 

FML-309-SB 12 to 24 

FML310 FML-310-SF 0 to 6 

AWI213 AWI-213-SF 0 to 6 
AWI-213-SB 12 to 24 

( "11:) TETRA TECH 

Sample Type Location 

Grab 
Background location, northeastern 
corner of AlP 

Grab 
Area surrounding the landfills, 
north of the FMNOL 

Grab 
Area surrounding the landfills, 
northeast of the FMNOL 

Grab 
Southeastern portion of the 
FMNOL 

Grab Explosives demolition area 

Grab 
Area surrounding the landfills, 
south of the FMNOL 

Grab 
Area surrounding the landfills, 
south of the FMNOL 

Grab 
Between the FMNOL and the 
Armstrong Remote Landfill 

Grab Center portion of the FMNOL 

Grab 
Area surrounding the landfills, 
south of the FMNOL 

Area surrounding the landfills, 
Grab 

south of the FMNOL 

Grab 
North of the Armstrong remote 
landfill 

Grab 
Northern portion of the Armstrong 
remote landfill 

B-1 

Rationale 

Background soil sample for comparison 
to on-site sample results 

Determine the presence or absence of 
hazardous substances 

Determine the presence or absence of 
hazardous substances 

Determine the presence or absence of 
hazardous substances 

Determine the presence or absence of 
hazardous substances 

Determine the presence or absence of 
hazardous substances 

Determine the presence or absence of 
hazardous substances 

Determine the presence or absence of 
hazardous substances 

Determine the presence or absence of 
hazardous substances 

Determine the presence or absence of 
hazardous substances 

Determine the presence or absence of 
hazardous substances 

Determine the presence or absence of 
hazardous substances 
Determine the presence or absence of 
hazardous substances 
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Station ID 

AWI214 

AWI215 

AWI216 

Notes: 

AIP 
AWl 
bgs 
FML 
FMNOL 
ID 
SB 
SF 

TABLEt 
EXPAND ED SITE INSPECTION 

SURFACE AND SUBSURFACE SOIL SAMPLING LOCATIONS AND RATIONALE 

IJeptb 
Sample ID (inches bgs) 

AWI-214-SF 0 to 6 
AWI-214-SB 12 to 24 
AWI-215-SF 0 to 6 
AWI-215-SB 12 to 24 
AWI-216-SF 0 to 6 
AWI-216-SB 12 to 24 

Allied Industrial Park 
Armstrong World Industries 
Below ground surface 
Former Macon Naval Ordnance Landfill 
Former Macon Naval Ordnance Landfill 
Identification 
Subsurface soil 
Surface soil 

Sample Type Location Rationale 

Grab 
Southern portion of the Armstrong Determine the presence or absence of 
remote landfill hazardous substances 

Grab 
Between the Armstrong remote Determine the presence or absence of 
landfill and Rocky Creek hazardous substances 

Grab 
Between the Armstrong remote Determine the presence or absence of 
landfill and Rocky Creek hazardous substances 

( "11:) TETRA TECH 

B-2 
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Station ID 

AIP148 

FML312 

FML313 

FML314 

FML315 

Notes: 

AIP 
bgs 
FML 
ID 
MW 
PPE 
US ACE 

TABLE2 
EXPAND ED SITE INSPECTION 

GROUND WATER SAMPLING LOCATIONS AND RATIONALE 

USACE 
Sample ID Well ID 

AIP-148-MW MW-30 

FML-312-MW MW-7 

FML-313-MW MW-9 

FML-314-MW MW-10 

FML-315-MW MW-19 

Allied Industrial Park 
Below ground surface 

Depth of Well 
(feet bgs) 

43 .33 

9 .1 

8.0 

8.3 

16.1 

Fotmer Macon Naval Ordnance Landfill 
Identification 
Monitoring Well 
Probable point of entry 
U.S. Army Corps of Engineers 

Sample 
Type Location 

Background monitoring well 
Grab 

location, northeast comer of AlP 

North ofPPE 1, west of the 
Grab 

Armstrong drainage easement 

North ofPPE 2, east of Drainage 
Grab 

Ditch 3 

North ofPPE 2, east of Drainage 
Grab 

Ditch 3 

North of Rocky Creek, between 
Grab 

PPE 2 and PPE 3 

( "11:) TETRA TECH 

B-3 

Rationale 

Background ground water sample 
for comparison to on-site sample 
results 

To assess whether on-site 
contamination is affecting 
underlying ground water 

To assess whether on-site 
contamination is affecting 
underlying ground water 

To assess whether on-site 
contamination is affecting 
underlying ground water 

To assess whether on-site 
contamination is affecting 
underlying ground water 
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TABLE3 
EXPAND ED SITE INSPECTION 

DRAINAGE DITCHES 
SURFACE WATER AND SEDIMENT SAMPLING LOCATIONS AND RATIONALE 

~~on iD 
Ueptb 

Sample ID (inches bgs) 

DD502 DD-502-SD 0 to 3 

DD503 DD-503-SD 0 to 3 

DD-508-SW 
DD508 0 to 3 

DD-508-SD 

DD509 DD-509-SD 0 to 3 

DD510 DD-510-SD 0 to 3 

DD-514-SW NA 
DD514 

DD-514-SD 0 to 3 

( "11:) TETRA TECH 

Sample Type Location 

Drainage Ditch 2 

Grab 
Background location, AlP western 
boundary drainage 

Grab 
Background location, AlP western 
boundary drainage 

Drainage easement that receives 
Grab drainage from AlP, Arn1strong, 

FMNOL 

Drainage easement that receives 
Grab drainage from AlP, Armstrong, 

FMNOL 

Drainage easement that receives 
Grab drainage from AlP, Arn1strong, 

FMNOL 

Drainage Ditch 3 

Grab Receives drainage from AlP, 
Armstrong, FMNOL, north of Rocky 

Grab Creek 

B-4 

Rationale 

Background sample for comparison to 
downgradient sample results. 

Background sample for comparison to 
downgradient sample results. 

To assess whether on-site contaminants 
have entered drainage pathways to 
Rocky Creek 

To assess whether on-site contaminants 
have entered drainage pathways to 
Rocky Creek 

To assess whether on-site contaminants 
have entered drainage pathways to 
Rocky Creek 

To assess whether on-site contaminants 
have entered drainage pathways to 
Rocky Creek 
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Notes: 

AlP 
Armstrong 

bgs 

DD 

FMNOL 

ID 

NA 
SD 
sw 

TABLE3 
EXPAND ED SITE INSPECTION 

DRAINAGE DITCHES 
SURFACE WATER AND SEDIMENT SAMPLING LOCATIONS AND RATIONALE 

Allied Indusrial Park 

Annstrong World Industries 
Below ground surface 

Drianage ditch 

Former Macon Naval Ordnance Landft11 
Identification 

Not applicable 

Sediment 
Surface water 

( "11: 1 TETRA TECH 

B-5 
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TABLE4 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
SURFACE WATER AND SEDIMENT SAMPLING LOCATIONS AND RATIONALE 

~ID 
Depth Sample 

Sample ID (inches bgs) Type 

RC-400-SW NA 
RC400 Grab 

RC-400-SD 0 to 3 

RC-401-SW NA 
RC401 Grab 

RC-401 -SD 0 to 3 

RC-402-SW NA 
RC402 Grab 

RC-402-SD 0 to 3 

RC-403-SW 
NA 

RC-403-SW -DUP 
RC403 Grab 

RC-403-SD 
0 to 3 

RC-403-SD-DUP 

RC-404-SW NA 
RC404 Grab 

RC-404-SD 0 to 3 

RC-405-SW NA 
RC405 Grab 

RC-405-SD 0 to 3 

RC-406-SW NA 
RC406 Grab 

RC-406-SD 0 to 3 

( "11:) TETRA TECH 

Location 

Background location, upstream, east of 
Broadway, south branch 

Background location, upstream, east of 
Broadway, north branch 

Background location, upstream, 
between Broadway and Central of 
Georgia railroad tracks 

Background location, west of Central of 
Georgia railroad tracks and Armstrong 
remote landftll 

East of Central of Georgia railroad 
tracks, south of Armstrong remote 
landfill 

Downstream from PPE 1 

AtPPE 2 

B-6 

Rationale 

To assess whether on-site 
contamination has migrated to Rocky 
Creek 

To assess whether on-site 
contamination has migrated to Rocky 
Creek 

To assess whether on-site 
contamination has migrated to Rocky 
Creek 

To assess whether on-site 
contamination has migrated to Rocky 
Creek 

To assess whether on-site 
contamination has migrated to Rocky 
Creek 

To assess whether on-site 
contamination has migrated to Rocky 
Creek 

To assess whether on-site 
contamination has migrated to Rocky 
Creek 
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TABLE4 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
SURFACE WATER AND SEDIMENT SAMPLING LOCATIONS AND RATIONALE 

~ID Sample ID 

RC-407-SW 
RC407 

RC-407-SD 

RC-408-SW 
RC408 

RC-408-SD 

RC-409-SW 
RC409 

RC-409-SD 

Notes: 

bgs Below ground surface 
DUP Duplicate 

ID Identification 

NA Not applicable 
PPE Probable point of entry 

RC Rocky Creek 

SD Sediment 
sw Surface water 

( "11:) TETRA TECH 

Depth Sample 
(inches bgs) Type 

NA 
Grab 

0 to 3 

NA 
Grab 

0 to 3 

NA 
Grab 

0 to 3 

Location 

Between PPE 2 and PPE 3 

AtPPE 3 

Downstream of PPE 3 

B-7 

Rationale 

To assess whether on-site 
contamination has migrated to Rocky 
Creek 

To assess whether on-site 
contamination has migrated to Rocky 
Creek 

To assess whether on-site 
contamination has migrated to Rocky 
Creek 
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TABLES 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SURF ACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Naval Ordnance 

Screening Level Background Area North of the FMNOL Landfill 

Analvte Industrial Soil AIP-100-SF FML-300-SF FML-301-SF FML-302-SF 

Volatile Organic Compounds (t.tg/kg) 
Acetone 610,000,000 81 J R R 6.7 u 
Semivolatile Organic Compounds (t.tg/kg) 

3-and/or 4-)Methylphenol 3,100,000 200 u 200 u 230 u 200 u 
Acenaphthene 33,000,000 49 J1 200 u 230 u 200 u 
Acenaphthylene NE 200 u 200 u 230 u 200 u 
Acetophenone 100,000,000 200 u 200 u 82 11 200 u 
Anthracene 170,000,000 56 11 200 UJ 51 J1 200 UJ 

Benzaldehyde 100,000,000 200 u 200 u 230 u 200 u 
Benzo( a )anthracene 2,100 270 110 J 1 350 58 J1 

Benzo( a )pyrene 210 290 120 J 1 560 75 11 

Benzo(b )fluoranthene 2,100 360 140 J 1 520 79 J1 

Benzo(g,h,i)perylene NE 140 J1 200 u 270 200 u 
Benzo(k)fluoranthene 21,000 320 J 130 J 1 290 59 J1 

Bis(2-ethylhexyl) phthalate 120,000 200 UJ 200 u 310 200 UJ 

Carbazole NE 90 t 200 u 230 u 200 UJ 

Chrysene 210,000 330 130 J 1 560 82 J1 

Dibenzo( a,h )anthracene 210 50 J1 200 u 69 11 200 u 
Di-n-octylphthalate NE 200 u 200 u 230 u 200 u 
Fluoranthene 22,000,000 630 240 480 120 J1 

Indeno(l ,2,3-cd) pyrene 2,100 180 J1 69 J 1 160 11 43 J1 

Phenanthrene NE 360 100 J 1 210 J1 74 11 

Pyrene 17,000,000 500 200 u 470 200 u 
Pesticides (t.tg/kg) 

4,4'-DDD (p,p'-DDD) 7,200 3.8 u 4.0 u 4.4 u 3.8 u 
4,4'-DDE (p,p'-DDE) 5,100 5.7 3.5 J 1 62 4.2 
4,4'-DDT (p,p'-DDT) 7,000 9.5 7.1 40 u 5.5 u 
alpha-Chlordane 6,5oo· 2.0 u 2.0 u 9.3 2.0 u 

[' ]TETRA TECH 
B-8 

Explosives Area South of the 
Demolition Area FMNOL 

FML-303-SF FML-304-SF 

23 R 

220 u 5,500 u 
220 U 5,500 u 
220 U 5,500 u 
220 u 5,500 u 
220 UJ 5,500 u 
220 u 5,500 u 
130 J 1 5,500 u 
180 J 1 890 t 
280 5,500 u 
120 J 1 1,300 11 

190 J 1 5,500 u 
2,600 J 5,500 UJ 

220 UJ 5,500 u 
200 J 1 690 11 

49 11 5,500 u 
220 u 5,500 UJ 

250 5,500 u 
110 J 1 5,500 u 
100 J 1 5,500 u 
240 5,500 u 

4.2 u 6.5 11 

7.5 11 u 
18 llU 

2.4 5.5 u 
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TABLES 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SURF ACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Naval Ordnance 

Screening Level Background Area North of the FMNOL Landfill 

Analvte Industrial Soil AIP-100-SF FML-300-SF FML-301-SF FML-302-SF 

Pesticides (Jtg/kg) 
beta-BHC 960 2.0 u 2.0 u 16 2.3 u 
Dieldrin 110 2.4 t l.O Jt 39 u 3.8 u 
Endosulfan Sulfate 3,700,000b 3.8 u 4.0 u 4.4 u 3.8 u 
Endrin 180,000 3.8 u 4.0 u 4.4 u l.O Jt 

Endrin aldehyde NE 3.8 u 4.0 u 13 3.8 u 
Endrin ketone NE 3.8 u 4.0 u 4.4 u 3.8 u 
gamma-BHC (Lindane) 2,100 2.0 u 2.0 u 2.3 u 2.0 u 
gamma-Chlordane 6,5oo· 2.0 u 0.75 J 1 4.5 u 2.4 
Heptachlor 380 2.0 u 2.0 u 2.3 u 2.0 u 
Heptachlor epoxide 190 0.51 J' 2 .0 u 15 u 2.0 u 
Polychlorinated Biphenyls (Jtg/kg) 

PCB-1248 (Aroclor 1248) 740 38 UJ 40 UJ 2,000 J- 100 J-
PCB-1254 (Aroclor 1254) 740 21 J1 40 u 1,500 61 
PCB-1 260 (Aroclor 1260) 740 68 40 u 270 24 J' 

[' ]TETRA TECH 
B-9 

Explosives Area South of the 
Demolition Area FMNOL 

FML-303-SF FML-304-SF 

2.2 u 5.5 u 
8.5 u ll U 

4.2 u llU 

4.2 u ll U 

4.2 u ll U 

4.2 u ll U 

2.2 u 3.7 J1 

5.6 36 
2.2 u 5.5 u 
2.4 u 5.5 u 

180 J- 1,200 
180 110 u 

81 llO U 

TDD No. TTEMI-05-03-0022 

Former Macon Naval Ordnance Landft.ll 



TABLES 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SURF ACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Naval Ordnance 

Screening Level Background Area South of the FMNOL Landfill 

Analvte Industrial Soil AIP-100-SF FML-305-SF FML-306-SF FML-307-SF 

Volatile Organic Compounds (t.tg/kg) 
Acetone 610,000,000 81 J R R 4.1 UJ 

Semivolatile Organic Compounds (t.tg/kg) 

3-and/or 4-)Methylphenol 3,100,000 200 u 3,300 u 260 u 190 u 
Acenaphthene 33,000,000 49 J1 3,300 u 260 u 190 u 
Acenaphthylene NE 200 u 3,300 u 95 J1 190 u 
Acetophenone 100,000,000 200 u 3,300 u 260 u 190 u 
Anthracene 170,000,000 56 J1 3,300 u 120 J1 190 UJ 

Benzaldehyde 100,000,000 200 u 3,300 u 260 u 190 u 
Benzo( a )anthracene 2,100 270 3,300 u 410 190 u 
Benzo( a )pyrene 210 290 420 J 1 540 190 u 
Benzo(b )fluoranthene 2,100 360 3,300 u 770 190 u 
Benzo(g,h,i)perylene NE 140 J1 720 J 1 150 J1 190 UJ 

Benzo(k)fluoranthene 21,000 320 J 3,300 u 500 190 u 
Bis(2-ethylhexyl) phthalate 120,000 200 UJ 3,300 UJ 25,000 190 UJ 

Carbazole NE 90 t 3,300 u 260 u 190 UJ 

Chrysene 210,000 330 3,300 u 500 190 u 
Dibenzo( a,h )anthracene 210 50 J1 3,300 u 59 J1 190 UJ 

Di-n-octylphthalate NE 200 u 3,300 UJ 260 u 190 u 
Fluoranthene 22,000,000 630 3,300 u 570 190 u 
Indeno(l ,2,3-cd) pyrene 2,100 180 J1 3,300 u 140 11 190 UJ 

Phenanthrene NE 360 3,300 u 92 11 190 u 
Pyrene 17,000,000 500 3,300 u 510 190 u 
Pesticides (t.tg/kg) 

4,4'-DDD (p,p'-DDD) 7,200 3.8 u 6.3 u 5.0 u 3.6 u 
4,4'-DDE (p,p'-DDE) 5,100 5.7 6.3 u 29 3.6 u 
4,4'-DDT (p,p'-DDT) 7,000 9.5 6.3 u 55 3.6 u 
alpha-Chlordane 6,5oo· 2.0 u 3.3 u 5.4 1.9 u 

[' ]TETRA TECH 
B-10 

Area South of the FMNOL 
FML-308-SF FML-309-SF 

R R 

5,700 u 3,400 

5,700 u 1,000 u 
5,700 u 1,000 u 
5,700 u 1,000 u 
5,700 u 1,000 u 
5,700 u 160 J1 

5,700 u 1,000 u 
5,700 u 1,000 u 
5,700 u 1,000 u 

960 J 1 320 J1 

5,700 u 1,000 u 
5,700 UJ 1,000 UJ 

5,700 u 1,000 u 
5,700 u 150 J1 

5,700 u 1,000 u 
5,700 UJ 1,000 UJ 

5,700 u 1,000 u 
5,700 u 1,000 u 
5,700 u 1,000 u 
5,700 u 1,000 u 

ll U 20 u 
ll U 20 u 
ll U 20 u 

5.6 u 10 u 

TDD No. TTEMI-05-03-0022 

Former Macon Naval Ordnance Landfill 



TABLES 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SURF ACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Naval Ordnance 

Screening Level Background Area South of the FMNOL Landfill 

Analvte Industrial Soil AIP-100-SF FML-305-SF FML-306-SF FML-307-SF 

Pesticides (Jtg/kg) 

beta-BHC 960 2.0 u 3.3 u 2.6 u 1.9 u 
Dieldrin 110 2.4 t 6.3 u 5.0 u ut 
Endosulfan Sulfate 3,700,000b 3.8 u 2.4 Jl 5.0 u 3.6 u 
Endrin 180,000 3.8 u 6.3 u 5.0 u 3.6 u 
Endrin aldehyde NE 3.8 u 6.3 u 5.0 u 3.6 u 
Endrin ketone NE 3.8 u 6.3 u 3.2 J1 3.6 u 
gamma-BHC (Lindane) 2,100 2.0 u 3.3 u 2.6 u 1.9 u 
gamma-Chlordane 6,5oo· 2.0 u 8.0 4.7 1.9 u 
Heptachlor 380 2.0 u 3.3 u 1.0 Jl 1.9 u 
Heptachlor epoxide 190 0.5 1 J' 3 .3 u 1.4 J' 0.49 J' 
Polychlorinated Biphenyls (Jtg/kg) 

PCB-1248 (Aroclor 1248) 740 38 UJ 240 50 UJ 11 Jl 

PCB-1254 (Aroclor 1254) 740 21 J1 63 u 50 u 9.0 J1 

PCB-1260 (Aroclor 1260) 740 68 63 u 50 u 36 u 

[' ]TETRA TECH 
B-11 

Area South of the FMNOL 
FML-308-SF FML-309-SF 

5.6 u lO U 

11 u 20 u 
11 U 20 u 
11 U 20 u 
11 u 20 u 
11 u 20 u 

5.6 u 10 u 
19 10 u 

5.6 u 10 u 
5.6 u 10 u 

470 91 J1 

110 u 200 u 
110 U 200 u 

TDD No. TTEMI-05-03-0022 

Former Macon Naval Ordnance Landfill 



TABLES 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SURF ACE SOIL SAMPLES 

EPA April 2009 North ofthe Nor thern Portion 
Regional Area South of the Armstrong of the Armstrong 

Screening Level Background FMNOL Remote LandiDI Remote Landfill 

IAnaivte Industrial Soil AIP-100-SF FML-309-SF-DUP FML-310-SF AWI-213-SF 

Volatile Organic Compounds (!lg/kg) 
Acetone 610,000,000 81 J R 3.9 UJ R 

Semivolatile Organic Compounds (!lg/kg) 

3-and/or 4-)Methylphenol 3,100,000 200 u 2,800 200 u 220 u 
Acenaphthene 33,000,000 49 J1 980 u 200 u 220 u 
Acenaphthylene NE 200 u 980 u 200 u 220 U 

Acetophenone 100,000,000 200 u 980 u 200 u 220 u 
Anthracene 170,000,000 56 J1 980 u 200 UJ 220 u 
Benzaldehyde 100,000,000 200 u 220 J1 200 u 220 u 
Benzo( a )anthracene 2,100 270 980 u 61 J1 130 J1 

IBenzo( a )pyrene 210 290 220 J1 61 J1 
250 

IBenzo(b )fluoranthene 2,1 00 360 980 u 75 J1 130 J1 

Benzo(g,h, i)perylene NE 140 J1 370 J1 200 u 440 

Benzo(k)fluoranthene 21,000 320 J 980 u 61 J1 70 J1 

Bis(2-ethylhexyl) phthalate 120,000 200 UJ 1,500 J 1,200 J 83,000 J 
Carbazole NE 90 J1 980 u 200 UJ 220 u 
Chrysene 210,000 330 170 J1 67 J1 210 J1 

Dibenzo( a,h)anthracene 2 10 50 J1 980 u 200 u 97 J1 

Di-n-octylphthalate NE 200 u 980 UJ 200 220 UJ 

Fluoranthene 22,000,000 630 980 u 140 J1 160 J1 

Indeno(1,2,3-cd) pyrene 2,100 180 J1 980 u 47 J1 160 J1 

Phenanthrene NE 360 980 u 84 J1 84 J1 

[Pyrene 17,000,000 500 110 J 200 u 180 J' 

Pesticides (!lg/kg) 

4,4'-DDD (p,p'-DDD) 7,200 3.8 u 19 u 3.4 Jl 4.4 u 
4,4'-DDE (p,p'-DDE) 5,100 5.7 19 u 81 4.4 u 
4,4'-DDT (p,p'-DDT) 7,000 9.5 19 u 86 4.4 u 
alpha-Chlordane 6,500" 2.0 u 9.8 u 3.5 2.3 u 

[' ]TETRA TECH 
B-1 2 

Between the 
Souther n Portion Armstrong Remotf 
of the Armstrong Landfill and 
Remote Landfill Rocky Creek 

AWI-214-SF AWI-215-SF 

19 u 25 u 

220 u 2,500 u 
220 U 2,500 u 
220 U 2,500 u 
220 u 2,500 u 
220 u 2,500 u 
220 u 2,500 u 
200 J 1 1,200 J1 

460 3,600 

190 J 1 1,100 J1 

780 6,800 

89 J 1 490 J1 

43,000 J 6,200 J 
220 u 2,500 u 
380 2300 J1 

180 J1 1,300 J1 

220 UJ 2,500 UJ 

160 J 1 2,500 u 
250 1,600 J1 

89 J 1 2,500 u 
200 J' 740 J 

4.3 u 5. 1 u 
4. 3 u 5. 1 u 
4.3 u 5. 1 u 
2.2 u 2.6 u 

TDD No. TTEMI-05-03-0022 

Former Macon Naval Ordnance Landfill 



TABLES 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SURF ACE SOIL SAMPLES 

EPA April 2009 North ofthe Nor thern Portion 
Regional Area South of the Armstrong of the Armstrong 

Screening Level Background FMNOL Remote Landfill Remote Landfill 

IAnaivte Industrial Soil AIP-100-SF FML-309-SF-DUP FML-310-SF AWI-213-SF 

Pesticides (J.tg/kg) 

[beta-BHC 960 2.0 u 9.8 u 2.0 u 2.3 u 
Dieldrin 110 2.4 J) 19 u 3.0 11 4.4 u 
Endosulfan Sulfate 3,700,000b 3.8 u 19 u 3.8 u 4.4 u 
Endrin 180,000 3.8 u 19 u l.l J) 4.4 u 
Endrin aldehyde NE 3.8 u 19 u 5.0 u 3.9 

Endrin ketone NE 3.8 u 19 u 3.8 u 4.4 u 
lgamma-BHC (Lindane) 2,100 2.0 u 9.8 u 2.0 u 2.3 u 
1
gamma-Chlordane 6,500" 2.0 u 9.8 u 3.1 14 

Heptachlor 380 2.0 u 9.8 u 2.0 u 2.3 u 
Heptachlor epoxide 190 0.51 J 9.8 u 2.0 u 2.3 u 
Polychlorinated Biphenyls (J.tg/kg) 

PCB-1248 (Aroclor 1248) 740 38 UJ 99 11 38 UJ 44 U 

PCB-1254 (Aroclor 1254) 740 21 J1 190 u 38 u 340 
PCB-1260 (Aroclor 1260) 740 68 190 u 90 44 U 

[' ]TETRA TECH 
B-1 3 

Between the 
Souther n Portion Armstrong Remotf 
of the Armstrong Landfill and 
Remote Landfill Rocky Creek 

AWI-214-SF AWI-215-SF 

2.2 u 2.6 u 
4.3 u 5. 1 u 
4. 3 u 5. 1 u 
4.3 u 5. 1 u 
6.7 5. 1 u 
4. 3 u 5. 1 u 
2.2 u 2.6 u 
12 24 

2.2 u 2.6 u 
2.2 u 2.6 u 

43 u 51 u 
260 440 

43 u 51 u 

TDD No. TTEMI-05-03-0022 

Former Macon Naval Ordnance Landfill 



[' ]TETRA TECH 

TABLES 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SURF ACE SOIL SAMPLES 

Between the 
EPA April 2009 Armstrong 

Regional Remote Landfill 
Screening Level Background and Rocky Creek 

lAnaivte Industrial Soil AIP-100-SF AWI-216-SF 

Volatile Ot·ganic Compounds (~-tg/kg) 
Acetone 610,000,000 81 J 26 u 
Semivolatile Organic Compounds (~-tg/kg) 

3-and/or 4-)Methylphenol 3,100,000 200 u 7,900 u 
Acenaphthene 33 ,000,000 49 J1 7,900 u 
IAcenaphthylene NE 200 u 7,900 u 
!Acetophenone 100,000,000 200 u 7,900 u 
Anthracene 170,000,000 56 J1 7,900 u 
Benzaldehyde 100,000,000 200 u 7,900 u 
Benzo( a )anthracene 2,100 270 7,900 u 
Benzo( a )pyrene 210 290 7,900 u 
~enzo(b )fluoranthene 2,100 360 7,900 u 
~enzo(g,h, i)perylene NE 140 J1 7,900 u 
Benzo(k)fluoranthene 21 ,000 320 J 7,900 u 
Bis(2-ethylhexyl) phthalate 120,000 200 UJ 36,000 J 
Carbazole NE 90 J1 7,900 u 
Chrysene 210,000 330 7,900 u 
Dibenzo( a,h)anthracene 210 50 J1 7,900 u 
Di-n-octylphthalate NE 200 u 7,900 UJ 

Fluoranthene 22,000,000 630 7,900 u 
Indeno(1 ,2,3-cd) pyrene 2,100 180 J1 7,900 u 
Phenanthrene NE 360 7,900 u 
[Pyrene 17,000,000 500 7,900 UJ 

Pesticides (~-tg/kg) 

4,4'-DDD (p,p'-DDD) 7,200 3.8 u 5.6 u 
4,4'-DDE (p,p'-DDE) 5,100 5.7 5.6 u 
4,4'-DDT (p,p'-DDT) 7,000 9.5 5.6 u 
alpha-Chlordane 6,500" 2.0 u 2.9 u 

B-14 
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TABLES 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SURF ACE SOIL SAMPLES 

Between the 
EPA April 2009 Armstrong 

Regional Remote Landfill 
Screening Level Backl!l"ound and Rocky Creek 

IAnalvte Industrial Soil AIP-100-SF AWI-216-SF 

Pesticides (Jle:/kg) 

lbeta-BHC 960 2.0 u 2.9 u 
Dieldrin 110 2.4 Jl 5.6 u 
Endosulfan Sulfate 3,700,000b 3.8 u 45 

Endrin 180,000 3.8 u 5.6 u 
Endrin aldehyde NE 3.8 u 5.6 u 
Endrin ketone NE 3.8 u 5.6 u 
gamma-BHC (Lindane) 2,100 2.0 u 2.9 u 
gamma-Chlordane 6,500" 2.0 u 150 

Heptachlor 380 2.0 u 2.9 u 
Heptachlor epoxide 190 0.51 Jl 2.9 u 
Polychlorinated Biphenyls (J,tg/ke:) 

PCB-1248 (Aroclor 1248) 740 38 UJ 56 u 
PCB-1254 (Aroclor 1254) 740 21 J1 4,000 
PCB-1 260 (Aroclor 1260) 740 68 56 u 

B-15 
TDD No. TTEMI-05-03-0022 

Fonner Macon Naval Ordnance Landfill 



Notes: 

b 

AlP 

AWI 
DUP 

EPA 

FML 

FMNOL 

J 

J-

J' 

flg/kg 

mg/kg 

NA 

NE 

R 

SF 

u 
UJ 

TABLES 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SURF ACE SOIL SAMPLES 

EPA April2009 Regional Screening Level for chlordane. 

EPA April 2009 Regional Screening Level for endosulfan. 

Allied Industrial Park 

Armstrong World Industries 

Field duplicate 

U.S. Environmental Protection Agency 

Former Macon Landfill (Former Macon Naval Ordnance Landfill) 

Former Macon Naval Ordnance Landfill 

The identification ofthe analyte is acceptable; the reported value 

is an estimate. 

The identification of the analyte is acceptable; the reported value 

is an estimate with a possible low bias. 

Concentration reported is less than the lowest standard on the 

calibration curve. 

Micrograms per kilogram 

Milligrams per kilogram 

Not analyzed 

Not established 

The sample results are unusable based on the quality of the data 

generated because certain criteria were not met. The analyte may 

or may not be present in the sample. 

Surface soil sample 

The analyte was not detected at or above the minimum reporting limit. 

The analyte was not detected at or above the minimum reporting limit; 

the reported value is an estimate. 

BOLD Bolded values are elevated, meaning that the values are three times 

the concentration of detected constituents in the background sample 

or greater than or equal to the non-detect concentration in the 

background sample. 

Shaded and bolded values are elevated and are above the EPA 

April 2009 Regional Screening Level. 

Shaded values are above the EPA April 2009 Regional Screening 

Level. 

["1l;] TETRA TECH 

B-16 
TDD No. TTEMI-05-003-0022 
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TABLE6 
EXPAND ED SITE INSPECTION 

INORGANIC ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Screening Naval Ordnance 

Level Background Area North of the FMNOL Landfill 

Analvte Industrial Soil AIP-100-SF FML-300-SF FML-301-SF FML-302-SF 

Metals (mg/kg) 

Aluminum 990,000 6,600 2,600 6,400 3,500 
Antimony 410c 0.82 J1 

R 0.30 J1 0.41 J1 

Arsenic l.6d 2.2 J- 1.2 4.8 1.2 

Barium 190,000 53 24 71 99 

Berylliwn 2,000c 0.21 UJ 0.088 UJ 0.27 UJ 0.18 J1 

Cadmium 810f 0.58 u 0.35 J1 4.5 2.7 

Calcium NE 1,400 1,200 5,200 2,400 
Chromium 1,400g 170 5.6 15 9.1 
Cobalt 300 1.4 UJ 0.49 UJ 3.1 UJ 0.88 J1 

Copper 41 ,000 34 53 49 47 
Iron 720,000 12,000 3,800 14,000 4,300 

Lead 800h 57 22 150 25 

Magnesiwn NE 640 200 J1 730 190 J1 

Manganese 23,000i 150 120 260 320 
Mercury 24j 0.096 UJ 0.033 UJ 0.21 0.69 

Nickel 20,000k 3.6 J1 0.90 J1 5.0 J 1 3.1 J1 

Potassium NE 330 J1 390 J1 220 J 1 70 J1 

Seleniwn 5,100 R 4.1 UJ 5.0 UJ 4.1 UJ 

Sodium NE 24 J1 
4.6 J1 62 J 1 15 J1 

Vanadium 7,2001 34 J- 11 J- 28 J- 12 J-
Zinc 

I~) 
310,0001ll 240 54 190 100 

il r"'. 20,000n 2.9 u 3.0 u 3.5 u 2.9 u 

(~)TETRA TECH 

B-17 

Explosives Area South of the 
Demolition Area FMNOL 

FML-303-SF FML-304-SF 

4,900 9,900 
3.3 Jl R 

1.6 6.5 

250 250 

0.15 J1 0.56 UJ 

13 6.2 

3,800 9,100 

30 24 
1.6 Jl 10 UJ 

710 53 

6,600 31 ,000 

560 90 

550 J1 1,400 J1 

230 2,400 

0.47 0.56 J-

14 J+ 7.5 J 1 

180 J1 550 J 1 

0.92 J1 12 UJ 

20 J1 110 J 1 

18 J- 50 J-
1,300 270 

3. 1 u 8.5 u 

TDD No. TTEMI-05-03-0022 

Former Macon Naval Ordnance Landft.ll 



TABLE6 
EXPAND ED SITE INSPECTION 

INORGANIC ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Screening Naval Ordnance 

Level Background Area South of the FMNOL Landfill 

Analvte Industrial Soil AIP-100-SF FML-305-SF FML-306-SF FML-307-SF 

Metals (mg/kg) 

Aluminum 990,000 6,600 8,800 12,000 2,300 

Antimony 410c 0.82 J1 
R 0.32 J1 R 

Arsenic l. 6d 2.2 J- 4.2 2.0 0. 69 J1 

Barium 190,000 53 230 160 11 J1 

Berylliwn 2,000c 0.2 1 UJ 0.65 UJ 1.0 0.043 UJ 

Cadmium 810f 0.58 u 1.6 0.57 J1 0. 54 u 
Calcium NE 1,400 1,600 29,000 210 J1 

Chromium 1,400g 170 19 23 4.2 
Cobalt 300 1.4 UJ 18 1.7 UJ 0.094 UJ 
Copper 41 ,000 34 14 39 6.5 

Iron 720,000 12,000 27,000 7,300 3,900 

Lead 800h 57 35 37 5.0 

Magnesiwn NE 640 870 J1 6,600 46 J1 

Manganese 23,000i 150 3,600 690 27 
Mercury 24j 0.096 UJ 0.51 J- 0.088 UJ 0.11 u 
Nickel 20,000k 3.6 J1 5.0 J1 6.1 J+ 0.23 J1 

Potassium NE 330 J1 560 J1 1,400 40 UJ 

Se1eniwn 5,100 R 6.7 UJ 1.2 Jl 3.8 UJ 

Sodium NE 24 J1 
42 J1 200 J 1 3.0 J1 

Vanadium 7,2001 34 J- 46 J- 18 J- 15 J-
Zinc 

I~) 
310,0001ll 240 75 130 4.8 UJ 

il r"'. 20,000n 2.9 u 4.8 u 3.5 u 2.7 u 

(~)TETRA TECH 

B-1 8 

Area South of the FMNOL 
FML-308-SF FML-309-SF 

9,000 6,800 

0.95 J1 R 

4.6 3.6 J1 

260 220 

0.45 UJ 0.33 UJ 

7.8 4.6 

12,000 13,000 

23 17 

5.8 UJ 3.3 UJ 

47 73 

25,000 18,000 

90 57 

1,400 J1 1,100 J1 

1,800 320 

1.2 J- 0.23 UJ 

8.2 J1 9.5 J 1 

540 J1 520 J 1 

12 UJ 20 UJ 

140 J1 180 J 1 

41 J- 32 J-

210 260 

8.4 u 14 u 

TDD No. TTEMI-05-03-0022 
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TABLE6 
EXPAND ED SITE INSPECTION 

INORGANIC ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES 

EPA April 2009 North of the Northern Portion 
Regional Screening Area South of the Armstrong of the Armstrong 

Level Background FMNOL Remote Landfill Remote Landfill 

Analyte Industrial Soil AIP-100-SF FML-309-SF-DUP FML-310-SF AWI-213-SF 

Metals ( mg/kg) 

Ahuninum 990,000 6,600 7,100 5,700 10,000 
Antimony 410c 0.82 J1 R R 3.5 J 1 

Arsenic 1.6d 2.2 J- 5.4 J 1 2.7 0.96 J 1 

!Barium 190,000 53 280 26 140 
Beryllium 2,000< 0.21 UJ 0.40 UJ 0.14 UJ 0.86 
Cadmium 810f 0.58 u 6.5 0.57 u 0.93 J 

Calcium NE 1,400 18,000 1,900 22,000 
Chromium 1,400g 170 19 20 13 

Cobalt 300 1.4 UJ 4.0 UJ 0.66 UJ 1.9 UJ 
Copper 41 ,000 34 84 9.6 78 J+ 
Iron 720,000 12,000 28,000 16,000 5,900 
Lead 800h 57 60 17 51 
Magnesium NE 640 1,400 J 1 210 J1 4,000 

Manganese 23 ,000i 150 560 99 510 
Mercury 24j 0.096 UJ 0.40 UJ 0.056 UJ 0.086 UJ 

~ickel 20,000k 3.6 11 11 J 1 1.6 Jl 5.1 J 1 

Potassium NE 330 11 640 J 1 240 J1 460 J 1 

Selenium 5,100 R 23 UJ 4.0 UJ 4. 6 UJ 

Sodium NE 24 J1 200 J 1 9.7 J1 180 J 1 

Vanadium 7,2001 34 J- 35 J- 38 J- 16 J-
Zinc 310,0001ll 240 280 26 93 J 

Cyanide (mg/kg) 
Cyanide 20,000" 2.9 u 16 u 2.8 u R 

[-n:] TETRA TECH 

B-19 

Between the 
Southern Portion Armstrong 
of the Armstrong Remote Landfill 
Remote Landfill and Rocky Creek 

AWI-214-SF AWI-215-SF 

14,000 15,000 
2.4 Jl 9. 1 J1 

0.59 11 1.5 u 
190 400 

1.5 1.5 

2.6 J 140 J 

42,000 43,000 

25 61 

2.7 UJ 2. 1 UJ 

110 J+ 100 J+ 

15,000 20,000 

87 54 

7,900 8,000 

600 700 

0.29 J 0.25 J 

12 J+ 9.9 J+ 

790 1,700 
4.6 u 7.2 

250 J1 390 J1 

16 J- 17 J-
120 J 22 J 

R R 

TDD No. TTEMI-05-03-0022 

Former Macon Naval Ordnance Landfill 



[-n:] TETRA TECH 

TABLE6 
EXPAND ED SITE INSPECTION 

INORGANIC ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES 

Between the 
EPA April 2009 Armstrong 

Regional Screening Remote Landfill 
Level Background and Rocky Creek 

IAnalvte Industrial Soil AIP-100-SF AWI-216-SF 

~etals (mg/kg) 

Alumimun 990,000 6,600 15,000 

Antimony 410° 0.82 11 1.2 1! 

Arsenic 1.6d 2.2 1- 1.9 

Barium 190,000 53 220 
Beryllium 2,000° 0.21 U1 1.5 
Cadmium 810f 0.58 u 2.3 
Calcium NE 1,400 32,000 
Chromium 1,400g 170 19 

Cobalt 300 1.4 U1 2.0 U1 

Copper 41,000 34 99 

Iron 720,000 12,000 6,100 

Lead 800h 57 57 

Magnesium NE 640 5,800 
Manganese 23,000; 150 750 
Mercury 24j 0.096 U1 0.12 U1 

Nickel 20,000k 3.6 11 9.7 1+ 

Potassium NE 330 11 990 
Selenium 5,100 R 1.7 11 

Sodium NE 24 11 290 11 

Vanadium 7,2001 34 1- 14 1-
Zinc 310,000m 240 120 

Cyanide (mg/kg) 
Cyanide 20,00011 

2.9 u 1.5 1 

B-20 
TDD No. TTEMI-05-03-0022 

Former Macon Naval Ordnance Landflll 



TABLE6 
EXPAND ED SITE INSPECTION 

INORGANIC ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES 

Notes: 

d 

g 

h 

k 

Ill 

ll 

AlP 

AWI 
DUP 

EPA 

FML 

FMNOL 

J 

J+ 

]-

J' 

EPARegional Screening Level for metallic antimony. 

EPA April 2009 Regional Screening Level for inorganic arsenic. 

EPA April 2009 Regional Screening Level for beryllium and compounds. 

EPA April 2009 Regional Screening Level for dietary cadmium. 

EPA April2009 Regional Screening Level for total chromiun1. 

EPA April2009 Regional Screening Level for lead and compounds. 

EPA April2009 Regional Screening Level for manganese (water). 

EPA April2009 Regional Screening Level for elemental mercury. 

EPA April2009 Regional Screening Level for soluble salts of nickel. 

EPA April2009 Regional Screening Level for metallic vanadium. 

EPA April 2009 Regional Screening Level for metallic zinc. 

EPA April2009 Regional Screening Level for cyanide (CN-). 

Allied Industrial Park 

Armstrong World Industries 

Field duplicate 

U.S. Environmental Protection Agency 

Former Macon Landfill (Former Macon Naval Ordnance Landfill) 

Former Macon Naval Ordnance Landfill 

The identification of the analyte is acceptable; the reported value 

is an estimate. 

The identification of the analyte is acceptable; the reported value 

is an estimate with a possible high bias. 

The identification of the analyte is acceptable; the reported value 

is an estimate with a possible low bias. 

Concentration reported is less than the lowest standard on the 

calibration curve. 

[-n::] TETRA TECH 

B-21 

mg/kg 

NE 

R 

SF 

u 
UJ 

BOLD 

Milligrams per kilogram 

Not established 

The sample results are unusable based on the quality of the data 

generated because certain criteria were not met. The analyte may 

or may not be present in the sample. 

Surface soil sample 

The analyte was not detected at or above the minimum reporting limit. 

The analyte was not detected at or above the minimum reporting limit; 

the reported value is an estimate. 

Bolded values are elevated, meaning that the values are three times 

the concentration of detected constituents in the background sample 

or greater than or equal to the non-detect concentration in the 

background sample. 

Shaded values are above the EPA April 2009 Regional Screening 

Level. 

TDD No. TTEMI-05-003-0022 

Forner Macon Naval Ordnance Landfill 



TABLE7 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Naval Ordnance 

Screening Level Background Area North of the FMNOL Landfill 

Analyte Industrial Soil AIP-100-SB FML-300-SB FML-301-SB FML-302-SB 

Volatile Organic Compounds (Jig/kg) 

Acetone 610,000,000 25 J R R 5.3 u 
cis-1 ,2-Dichloroethene 10,000,000 5.0 u 2.9 u 2.2 u 2.7 u 
T etrachloroethene (Tetrachloroethylene) 2,700 5.0 u 2.9 u 2.2 u 0.48 J1 

trans-1 ,2-Dichloroethene 500,000 5.0 u 2.9 u 2.2 u 2.7 u 
Trichloroethene {Trichloroethylene) 14,000 5.0 UJ 2.9 u 2.2 u 2.7 u 
Trichlorofluoromethane (Freon 11) 3,400,000 5.0 u 2.9 u 2.2 u 0.28 J 

Semivolati1e Organic Compounds (Jig/kg) 

2-Methylnaphthalene 4,100,000 210 u 190 u 190 u 190 u 
Acenaphthene 33,000,000 210 u 190 u 190 u 190 u 
Anthracene 170,000,000 210 UJ 190 UJ 190 UJ 190 UJ 

Acetophenone 100,000,000 210 u 190 u 190 u 190 u 
Benzaldehyde 100,000,000 210 u 190 u 57 J 1 190 u 
Benzo( a )anthracene 2,100 210 u 190 u 170 J 1 190 u 
Benzo( a )pyrene 210 210 u 190 u 310 190 u 
Benzo(b )fluoranthene 2,100 210 u 190 u 150 J 1 190 u 
Benzo(g,h,i)perylene NE 210 u 190 u 180 J 1 190 u 
Benzo(k)fluoranthene 21,000 210 u 190 u 81 J 1 190 u 
Bis(2-ethylhexyl) phthalate 120,000 210 u 190 u 190 u 190 UJ 

Carbazole NE 210 UJ 190 u 190 u 190 UJ 

Chrysene 210,000 210 u 190 u 270 190 u 
Dibenz( a,h)anthracene 210 210 u 190 u 190 u 190 u 
Dibenzofuran NE 210 u 190 u 190 u 190 u 
Di-n-butylphthalate 62,000,000 210 u 190 u 190 u 190 u 
Fluoranthene 22,000,000 210 u 190 u 110 J 1 190 u 
Fluorene 22,000,000 210 UJ 190 UJ 190 UJ 190 UJ 

Indeno(l ,2,3-cd) pyrene 2,100 210 u 190 u 66 J 1 190 u 
Naphthalene 20,000 210 u 190 u 190 u 190 u 

I "11:: l TETRA TECH 

B-22 

Explosives Area South of the 
Demolition Area FMNOL 

FML-303-SB FML-304-SB 

42 R 

42 28 u 
0.52 J1 28 u 
0.58 J1 28 u 
0.47 J1 28 u 
0.38 J 28 u 

210 u 7,400 u 
210 u 7,400 u 
210 UJ 7,400 u 
210 u 7,400 u 
210 u 7,400 u 

47 J1 4,000 J 1 

50 J1 16,000 

82 J1 3,400 J 1 

210 u 36,000 

210 u 1,500 J 1 

410 UJ 7,400 UJ 

210 UJ 7,400 UJ 

78 J1 6,600 J 1 

210 u 7,400 u 
210 u 7,400 u 

1,800 7,400 u 
110 J1 770 J 1 

210 UJ 7,400 u 
210 u 5 900 J 1 

210 u 7,400 u 

TDD No. TTEMI-05-003-0022 

Former Macon Naval Ordnance Landfill 



TABLE7 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Naval Ordnance 

Screening Level Background Area North of the FMNOL Landfill 

Analyte Industrial Soil AIP-100-SB FML-300-SB FML-301-SB FML-302-SB 

Semivolatile Organic Compounds (11glkg) 

Pentachlorophenol 9,000 400 u 360 u 370 u 370 u 
Phenanthrene NE 210 u 190 u 77 Jl 190 u 
Pyrene 17,000,000 210 u 190 u 190 u 190 u 
Pesticides (1-'g/kg) 

4,4'-DDD (p,p'-DDD) 7,200 4.0 u 3.6 u 3.7 u 3.7 u 
4,4'-DDE (p,p'-DDE) 5,100 4.0 u 1.8 Jl 92 3.7 u 
4,4'-DDT (p,p'-DDT) 7,000 4.0 u 5.8 52 3.7 u 
alpha-Chlordane 6,500" 2.1 u 1.1 Jl 6.7 1.9 u 
beta-BHC 960 2.1 u 1.9 u 4.2 u 1.9 u 
Dieldrin 110 4.0 u 3.6 u 19 u 3.7 u 
Endosulfan I (alpha) 3,700,000b 2.1 u 1.9 u 1.9 u 1.9 u 
Endosulfan II (beta) 3,700,000b 4.0 u 3.6 u 2.4 Jl 3.7 u 
Endosulfan Sulfate 3,700,000b 4.0 u 3.6 u 3.7 u 3.7 u 
gamma-Chlordane 6,500" 2.1 u 1.9 u 73 1.9 u 
Heptachlor epoxide 190 2. 1 u 1.9 u 14 u 1.9 u 
Methoxychlor 3,100,000 21 u 19 u 19 u 19 u 
Polychlorinated Biphenyls (1-'g/kg) 

PCB-1016 (Aroclor 1016) 21,000 17 J1 36 u 37 u 37 u 
PCB-1248 (Aroclor 1248) 740 40 UJ 36 UJ 4,500 J- 37 u 
PCB-1254 (Aroclor 1254) 740 40 u 36 u 37 u 37 u 
PCB-1260 (Aroclor 1260) 740 20 J' 18 r 170 37 u 
Explosives (mg/kg) 
RDX (Hexahydro-1,3 ,5-trinitro-1,3,5-triazine 24 2.4 u NA NA 2. 1 u 
Tetryl (Trinitrophenylmethylnitramine) 2,500 2.4 u NA NA 2.1 u 
1 ,3,5-Trinitrobenzene 27,000 2.4 u NA NA 2.1 u 

I "11: l TETRA TECH 
B-23 

Explosives Area South of the 
Demolition Area FMNOL 

FML-303-SB FML-304-SB 

410 u 3,400 J1 

61 J1 1,100 J1 

210 u 5,100 J 

3.4 Jl 25 
1.4 Jl 14 u 
7.4 14 u 

0.96 J1 7.4 u 
2.1 u 7.4 u 
3. 1 J1 14 u 
2. 1 u 14 

4.1 u 14 

4.1 u 34 

3.2 49 

2. 1 u 7.4 u 
21 u 74 u 

41 u 140 u 
69 J- 1,500 
74 140 u 
50 140 u 

2.5 u 5.1 JN 
0.29 JN 9.2 u 

2.5 u 2.4 JN 

TDD No. TTEMJ-05-003-0022 
Fonner Macon Naval Ordnance Landfl.ll 



TABLE7 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Naval Ordnance 

Screening Level Background Area South of the FMNOL Landfill 

Analyte Industrial Soil AIP-100-SB FML-305-SB FML-306-SB FML-307-SB 

Volatile Organic Compounds (Jig/kg) 
Acetone 610,000,000 25 J R 12 u R 

cis-1 ,2-Dichloroethene 10,000,000 5.0 u ll U 5.8 u 2.3 u 
T etrachloroethene (Tetrachloroethylene) 2,700 5.0 u ll U 5.8 UJ 2.3 u 
trans-1 ,2-Dichloroethene 500,000 5.0 u ll U 5.8 u 2.3 u 
Trichloroethene {Trichloroethylene) 14,000 5.0 UJ ll U 5.8 UJ 2.3 u 
Trichlorofluoromethane (Freon 11) 3,400,000 5.0 u ll U 5.8 u 2.3 u 
Semivolatile Organic Compounds (Jig/kg) 

2-Methylnaphthalene 4,100,000 210 u 2,700 u 290 u 180 u 
Acenaphthene 33,000,000 210 u 2,700 u 290 u 180 u 
Anthracene 170,000,000 210 UJ 2,700 u 290 UJ 180 UJ 

Acetophenone 100,000,000 210 u 2,700 u 85 J 1 180 u 
Benzaldehyde 100,000,000 210 u 2,700 u 290 u 180 u 
Benzo( a )anthracene 2,100 210 u 2,700 u 210 11 180 u 
Benzo( a )pyrene 210 210 u 350 ]1 670 180 u 
Benzo(b )fluoranthene 2,100 210 u 2,700 u 350 180 u 
Benzo(g,h,i)perylene NE 210 u 630 ]1 400 180 u 
Benzo(k)fluoranthene 21,000 210 u 2,700 u 180 J 1 180 u 
Bis(2-ethylhexyl) phthalate 120,000 210 u 2,700 UJ 3,200 180 UJ 

Carbazole NE 210 UJ 2,700 u 290 u 180 UJ 

Chrysene 210,000 210 u 2,700 u 350 J- 180 u 
Dibenz( a,h)anthracene 210 210 u 2,700 u 290 u 180 u 
Dibenzofuran NE 210 u 2,700 u 290 u 180 u 
Di-n-butylphthalate 62,000,000 210 u 2,700 u 290 u 180 u 
Fluoranthene 22,000,000 210 u 2,700 u 140 11 180 u 
Fluorene 22,000,000 210 UJ 2,700 u 290 UJ 180 UJ 

Indeno(1 ,2,3-cd) pyrene 2,100 210 u 2,700 u 110 J 1 180 u 
Naphthalene 20,000 210 u 2,700 u 290 u 180 u 

I "11:: l TETRA TECH 

B-24 

Area South of the FMNOL 
FML-308-SB FML-309-SB 

R llOJ 
29 u 38 u 
29 u 38 u 
29 u 38 u 
29 u 38 u 
29 u 38 u 

6,500 u 8,900 u 
6,500 u 8,900 u 
6,500 u 8,900 u 
6,500 u 8,900 u 
6,500 u 8,900 u 
2,200 ]1 2,200 ]1 

7,100 4,800 ]1 

2,000 ]1 1,300 ]1 

17,000 9,700 

6,500 u 8,900 u 
6,500 UJ 8,900 UJ 

6,500 u 8,900 u 
3,200 ]1 3,200 ]1 

6,500 u 8,900 u 
6,500 u 8,900 u 
6,500 u 8,900 u 

720 11 8,900 u 
6,500 u 8,900 u 
2 800 ]1 1,800 ]1 

6,500 u 8,900 u 

TDD No. TTEMI-05-003-0022 

Former Macon Naval Ordnance Landfill 



TABLE7 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Naval Ordnance 

Screening Level Background Area South of the FMNOL Landfill 

Analyte Industrial Soil AIP-100-SB FML-305-SB FML-306-SB FML-307-SB 

Semivolatile Organic Compounds (11glkg) 

Pentachlorophenol 9,000 400 u 5,300 u 560 u 340 u 
Phenanthrene NE 210 u 2,700 u 290 u 180 u 
Pyrene 17,000,000 210 u 2,700 u 290 UJ 180 u 
Pesticides (1-'g/kg) 

4,4'-DDD (p,p'-DDD) 7,200 4.0 u 5.3 u 5.6 u 3.4 u 
4,4'-DDE (p,p'-DDE) 5,100 4.0 u 5.3 u 4.0 11 3.4 u 
4,4'-DDT (p,p'-DDT) 7,000 4.0 u 5.3 u 12 3.4 u 
alpha-Chlordane 6,500" 2.1 u 2.7 u 2.9 u 1.8 u 
beta-BHC 960 2.1 u 2.7 u 1.1 J) 1.8 u 
Dieldrin 110 4.0 u 5.3 u 5.6 u 3.4 u 
Endosulfan I (alpha) 3,700,000b 2.1 u 2.7 u 2.9 u 1.8 u 
Endosulfan II (beta) 3,700,000b 4.0 u 5.3 u 5.6 u 3.4 u 
Endosulfan Sulfate 3,700,000b 4.0 u 5.3 u 5.6 u 3.4 u 
gamma-Chlordane 6,500" 2.1 u 4.1 1.4 J) 1.8 u 
Heptachlor epoxide 190 2.1 u 2.7 u 0.92 11 1.8 u 
Methoxychlor 3,100,000 21 u 27 u 10 J' 18 u 
Polychlorinated Biphenyls (1-'g/kg) 

PCB-1016 (Aroclor 1016) 21,000 17 11 53 u 56 u 34 u 
PCB-1248 (Aroclor 1248) 740 40 UJ 110 56 UJ 34 UJ 

PCB-1254 (Aroclor 1254) 740 40 u 53 u 56 u 34 u 
PCB-1260 (Aroclor 1260) 740 20 J' 53 u 56 u 34 u 
Explosives (mg/kg) 
RDX (Hexahydro-1 ,3 ,5-trinitro-1 ,3 ,5-triazine 24 2.4 u 3.2 u NA 1.9 u 
Tetryl (Trinitrophenylmethylnitramine) 2,500 2.4 u 3.2 u NA 1.9 u 
1 ,3,5-Trinitrobenzene 27,000 2.4 u 3.2 u NA 1.9 u 

I "11: l TETRA TECH 
B-25 

Area South of the FMNOL 
FML-308-SB FML-309-SB 

3,300 11 2,700 11 

670 11 8,900 u 
3,400 J 2,000 J 

30 27 

13U 17 u 
13U 17 u 

6.5 u 8.9 u 
6.5 u 8.9 u 
13U 17 u 
20 u 8.9 u 
13U 17 u 
38 46 

140 170 

6.5 u 8.9 u 
65 u 89 u 

130 u 170 u 
7,400 9,600 

130 u 170 u 
130 u 170 u 

NA NA 
NA NA 
NA NA 

TDD No. TTEMJ-05-003-0022 
Fonner Macon Naval Ordnance Landfl.ll 



TABLE7 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES 

EPA April 2009 Northern Portion Southern Portion 
Regional of the Armstrong of the Armstrong 

Screening Level Background Remote Landfill Remote Landfill 

AnalJTte Industrial Soil AIP-100-SB AWI-213-SB AWI-214-SB 

Volatile Organic Compounds (/-lg/kg) 
Acetone 6 10,000,000 25 J R R 

cis-1 ,2-Dichloroethene 10,000,000 5.0 u 8.8 u 8.3 u 
Tetrachloroethene (Tetrachloroethylene) 2,700 5 .0 u 8.8 u 8.3 u 
trans-1 ,2-Dichloroethene 500,000 5.0 u 8.8 u 8.3 u 
Trichloroethene (Trichloroethylene) 14,000 5.0 UJ 8.8 u 8.3 u 
Trichlorofluoromethane (Freon 11) 3,400,000 5.0 u 8.8 u 8.3 u 
Semivolatile Organic Compounds (/-lg/kg) 

2-Methylnaphthalene 4,100,000 210 u 25 J
1 2,200 u 

Acenaphthene 33,000,000 210 u 80 J1 2,200 u 
Anthracene 170,000,000 210 UJ 92 J

1 2,200 u 
Acetophenone 100,000,000 210 u 210 u 2,200 u 
Benzaldehyde 100,000,000 210 u 210 u 2,200 u 
Benzo( a )anthracene 2 ,100 210 u 490 J- 410 J1 

Benzo( a )pyrene 210 210 u 600 J- 1,100 J1 

Benzo(b )fluoranthene 2,100 210 u 510 J- 2,200 u 
Benzo(g,h,i)perylene NE 210 u 880 J- 2,100 t 
Benzo(k)fluoranthene 21,000 210 u 340 J- 2,200 u 
Bis(2-ethylhexyl) phthalate 120,000 210 u 34,000 J- 15,000 J 

Carbazole NE 210 UJ 120 J1 2,200 u 
Chrysene 210,000 210 u 600 J- 730 J1 

Dibenz( a,h)anthracene 210 210 u 250 J- 2,200 u 
Dibenzofuran NE 210 u 58 J

1 2,200 u 
Di-n-butylphthalate 62,000,000 210 u 210 UJ 2,200 u 
Fluoranthene 22,000,000 210 u 1,100 J- 2,200 u 
Fluorene 22,000,000 210 UJ 72 J l 2,200 u 
Indeno(l ,2,3-cd) pyrene 2,100 210 u 510 J- 2,200 u 
Naphthalene 20,000 210 u 35 r 2,200 u 

I "11:: l TETRA TECH 

B-26 

Between the Armstrong Remote 
Landfill and Rocky Creek 

AWI-215-SB AWI-216-SB 

26 u 24 u 
13 u 12 u 
13 u 12 u 
13U 12 u 
13 u 12 u 
13 u 12 u 

280 u 2,700 u 
280 u 2,700 u 

29 J 1 2,700 u 
280 u 2,700 u 
280 u 2,700 u 

1,200 330 J
1 

3,500 990 J
1 

280 u 390 J
1 

5,100 3,100 J
1 

1,200 2,700 u 
1,200 J 24,000 J 

280 u 2,700 u 
2,100 2,700 u 

870 2,700 u 
280 u 2,700 u 
280 u 2,700 u 
110 J 1 2,700 u 
280 u 2,700 u 

1400 2,700 u 
280 u 2,700 u 

TDD No. TTEMI-05-003-0022 

Former Macon Naval Ordnance Landfill 



TABLE7 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES 

EPA April 2009 Northern Portion Southern Portion 
Regional of the Armstrong of the Armstrong 

Screening Level Background Remote Landfill Remote Landfill 

AnalJTte Industrial Soil AIP-100-SB AWI-213-SB AWI-214-SB 

Semivolatile Organic Compounds (1-lg/kg) 

Pentachlorophenol 9,000 400 u 400 u 4,300 UJ 

Phenanthrene NE 210 u 890 2,200 u 
Pyrene 17,000,000 210 u 890 J- 330 Jl 

Pesticides (!-lg/kg) 

4,4'-DDD (p,p'-DDD) 7,200 4.0 u 4.0 u 4.2 u 
4,4'-DDE (p,p'-DDE) 5,100 4.0 u 4.0 u 4.2 u 
4,4'-DDT (p,p'-DDT) 7,000 4.0 u 4.0 u 4.2 u 
alpha-Chlordane 6,500" 2.1 u 2.1 u 2.2 u 
beta-BHC 960 2. 1 u 2.1 u 2.2 u 
Dieldrin 110 4.0 u 4.0 u 4.2 u 
Endosulfan I (alpha) 3,700,000b 2. 1 u 2.1 u 2.2 u 
Endosulfan II (beta) 3,700,000b 4.0 u 4.0 u 4.2 u 
Endosulfan Sulfate 3,700,000b 4.0 u 4.0 u 29 
gamma-Chlordane 6,500" 2. 1 u 25 100 

Heptachlor epoxide 190 2.1 u 2.1 u 2.2 u 
Methoxychlor 3,100,000 21 u 21 u 22 u 
Polychlorinated Biphenyls (1-lg/kg) 

PCB-1016 (Aroclor 1016) 21,000 17 J 1 40 u 42 u 
PCB-1248 (Aroclor 1248) 740 40 UJ 40 u 42 u 
PCB-1254 (Aroclor 1254) 740 40 u 470 2,000 
PCB-1260 (Aroclor 1260) 740 20 r 40 u 42 u 
Explosives (mg/kg) 
RDX (Hexahydro-1 ,3,5-trinitro-1,3,5-triazine 24 2.4 u 2.1 u 2.2 u 
Tetryl (Trinitrophenylmethylnitramine) 2,500 2.4 u 2.1 u 2.2 u 
1,3,5-Trinitrobenzene 27,000 2.4 u 2.1 u 2.2 u 

I "11:: l TETRA TECH 

B-27 

Between the Armstrong Remote 
Landfill and Rocky Creek 

AWI-215-SB AWI-216-SB 

550 UJ 5,100 UJ 

160 Jl 2,700 u 
760 2,700 u 

5.5 u 5.3 u 
5.5 u 5.3 u 
5.5 u 5.3 u 
2.8 u 8.1 

2.8 u 2.7 u 
5.5 UJ 5.3 u 
2.8 u 11 u 
5.5 u 5.3 u 
5.5 u 47 

11 75 

2.8 u 2.7 u 
28 u 27 u 

55 u 53 u 
55 u 53 u 

230 1,600 
55 u 53 u 

3.4 u 2.8 u 
3.4 u 2.8 u 
3.4 u 2.8 u 

TDD No. TTEMI-05-003-0022 

Former Macon Naval Ordnance Landfill 



Notes: 

b 

AlP 

AWI 

EPA 

FML 

FMNOL 

J 

J-

JN 

Jlg/kg 

mg/kg 

NA 

NE 

R 

SB 

TABLE7 
EXPAND ED SITE INSPECTION 

ORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES (1 TO 2 FEET BGS) 

EPA April2009 Regional Screening Level for chlordane. 

EPA April 2009 Regional Screening Level for endosulfan. 

Allied Industrial Park 

Armstrong World Industries 

U.S. Environmental Protection Agency 

Former Macon Landfill (Former Macon Naval Ordnance Landfill) 

Former Macon Naval Ordnance Landfill 

The identification ofthe analyte is acceptable; the reported value 

is an estimate. 

The identification ofthe analyte is acceptable; the reported value 

is an estimate with a possible low bias. 

Concentration reported is less than the lowest standard on the 

calibration curve. 

The result is presumptive (tentatively identified), but a confirmation 

was not performed because the result was greater than the method 

detection limit, but less than the reporting limit. 

Micrograms per kilogram 

Milligrams per kilogram 

Not analyzed 

Not established 

The sample results are unusable based on the quality of the data 

generated because certain criteria were not met. The analyte may 

or may not be present in the sample. 

Subsurface soil sample 

u 

UJ 

BOLD 

I BoLD 

The analyte was not detected at or above the minimum or method 

reporting limit. 

The analyte was not detected at or above the minimum or method 

reporting limit; the reported value is an estimate. 

Bolded values are elevated, meaning that the values are three times 

the concentration of detected constituents in the background sample 

or greater than or equal to the non-detect concentration in the 

background sample. 

Shaded and bolded values elevated and are above the EPA April 

2009 Regional Screening Level. 

Shaded values are above the EPA April 2009 Regional Screening 

Level. 

[ '11:;) TETRA TEC H 

B-28 
TDD No. TTEMI-05-003-0022 

Former Macon Naval Ordnance Landfill 



TABLES 
EXPAND ED SITE INSPECTION 

INORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Naval Ordnance 

Screening Level Background Area North of the FMNOL Landfill 

Analvte Industrial Soil AIP-100-SB FML-300-SB FML-301-SB FML-302-SB 

Metals (mglkg) 

Aluminum 990,000 8,900 5,000 2,800 470 

Antimony 410c R R R 7.7 UJ 
Arsenic 1.6d 1.9 J- 1.0 J 1 1.1 1.3U 
Barium 190,000 34 71 62 16 J1 

Beryllium 2,000c 0.26 UJ 0.19 UJ 0.088 UJ 0.64 J1 

Cadmium 810f 0.59 u 0.46 J 1 3.9 0.64 UJ 

Calcium NE 210 J 1,000 830 120 J1 

Chromium 1,400g 18 4.8 6.9 2.0 
Cobalt 300 l.l UJ 0.86 UJ 0.64 UJ 6.4 u 
Copper 4 1,000 5.9 28 37 0.91 J1 

Iron 720,000 12,000 3,200 5,100 930 

Lead 800h 11 20 100 l.lUJ 
Magnesium NE 88 J1 2 10 J 1 230 J1 7.3 UJ 

Manganese 23,000i 260 280 100 23 
Mercury 24j 0.050 UJ 0.049 UJ 0. 11 u 0.047 UJ 
!Nickel 20,000k 1.7 J' 1.7 J' 1.6 J' 5. 1 J1 

Potassium NE 74 J1 87 UJ 66 UJ 640 u 
Selenium 5,100 R 3.9 UJ 3.9 UJ 4.5 UJ 

Silver 5,100 1.2 u l.l U l.lU 1.3U 

Sodium NE 13 J1 5.1 J1 22 J1 7.6 J1 

Thallium 7,2001 0.37 UJ 0.23 UJ 2.8 u 3.2 u 
Vanadium 7,200m 33 J- 8.5 J- 11 J- 2.5 UJ 
Zinc 310,000n 22 32 92 1.5 UJ 

Cyanide (mg/kg) 
Cyanide 20,000° 3.0 u 2.7 u 2.8 u 3.2 u 

[ "1t: l TETRA TECH 

B-29 

Explosives Area South of the 
Demolition Area FMNOL 

FML-303-SB FML-304-SB 

8,900 7,600 

7.8 J- 2.2 J1 

4.6 4.3 J1 

2,600 120 

0.10 J 1 0.42 UJ 

150 77 

6,000 4,800 

140 61 

2.8 J 1 2.3 UJ 

1,300 97 

12,000 7,000 

1,000 100 

890 700 J1 

1,500 140 

3.4 4.7 J-

150 J+ 7.3 J1 

140 J1 150 J1 

4.3 UJ 18 UJ 

1.7 5.1 u 
38 J1 140 J1 

0.36 J1 13 u 
20 J- 37 J-

3,100 210 

3.1 u 13U 

TDD No. TTEMI-05-003-0022 
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TABLES 
EXPAND ED SITE INSPECTION 

INORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES 

EPA April 2009 Former Macon 
Regional Naval Ordnance 

Screening Level Background Area South of the FMNOL Landfill 

Analvte Industrial Soil AIP-100-SB FML-305-SB FML-306-SB FML-307-SB 

Metals (mglkg) 

Aluminum 990,000 8,900 12,000 4,800 1,700 

Antimony 410c R R R R 
Arsenic 1.6d 1.9 J- 2.2 2.0 0.38 J1 

Barium 190,000 34 130 62 9.7 J1 

Beryllium 2,000c 0.26 UJ 0.77 UJ 0.35 UJ 0.051 UJ 

Cadmium 810f 0.59 u 5.2 0.83 u 0.54 u 
Calcium NE 210 J 1,200 17,000 59 J1 

Chromium 1,400g 18 27 9.5 3.7 
Cobalt 300 l.l UJ 6.4 UJ 1.0 UJ 0.13 UJ 
Copper 41 ,000 5.9 18 27 1.1 UJ 

Iron 720,000 12,000 16,000 6,600 3,000 

Lead 800h 11 36 35 1.7 
Magnesium NE 88 J1 900 1,700 30 11 

Manganese 23,000i 260 410 230 25 
Mercury 24j 0.050 UJ 0.078 UJ 0.22 0.11 u 
!Nickel 20,000k 1.7 Jl 5.3 J1 4.4 J1 0.81 J1 

Potassium NE 74 J1 650 J1 270 J1 47 UJ 

Selenium 5,100 R 5.6 UJ 5.8 UJ 3.8 UJ 

Silver 5,100 1.2 u 1.6 u 1.7 u l.l U 

Sodium NE 13 J1 48 J1 65 J1 540 u 
Thallium 7,2001 0.37 UJ 0.51 UJ 4.1 u 0.13 UJ 
Vanadium 7,200m 33 1- 56 J- 11 J- 14 J-
Zinc 310,000n 22 49 48 1.6 UJ 

Cyanide (mg/kg) 
Cyanide 20,000° 3.0 u 4.1 u 4.1 u 2.7 u 

[ "1t: l TETRA TECH 

B-30 

Area South of the FMNOL 
FML-308-SB FML-309-SB 

7,000 8,300 

3.1 J 1 R 

2.9 J 1 5.7 
120 130 

0.28 UJ 0.41 UJ 

75 110 

5,200 4,200 

93 100 

1.2 UJ 3.4 UJ 

100 140 

8,400 14,000 

170 140 
620 J 1 610 J1 

120 95 

0.089 UJ 0.73 J-

5.7 J1 16 J1 

190 J1 270 J1 

13 UJ 20 UJ 

3.7 u 5.7 u 
280 J1 210 J1 

9.2 u 14 u 
29 J- 45 J-

140 210 

9.2 u 14 u 

TDD No. TTEMI-05-003-0022 
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AnalJTte 
Metals (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Cyanide (mglkg) 
Cyanide 

I "11:: l TETRA TECH 

TABLES 
EXPAND ED SITE INSPECTION 

INORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES 

EPA April 2009 Northern Portion 
Regional of the Armstrong 

Screening Level Background Remote Landfill 

Industrial Soil AIP-100-SB AWI-213-SB 

990,000 8,900 14,000 
410c R 1.1 11 

1.6d 1.9 1- 1.1 11 

190,000 34 160 

2,000° 0.26 U1 2.0 
810f 0.59 u 2.5 J 

NE 210 1 47,000 
1,400g 18 18 

300 1.1 U1 15 
41 ,000 5.9 260 J+ 

720,000 12,000 7,700 
800h 11 61 

NE 88 11 8,200 
23,000; 260 430 

24j 0.050 U1 0.13 J 
20,000k 1.7 11 11 J+ 

NE 74 11 700 

5,100 R 4.2 u 
5,100 1.2 u 1.2 u 
NE 13 11 280 11 

7,2001 0.37 U1 0.23 UJ 
7,200m 33 1- 19 1-

310,00011 

22 83 J 

20,000° 3.0 u R 

B-3 1 

Southern Portion 
of the Armstrong 
Remote Landfill 

AWI-214-SB 

16,000 
1.7 11 

1.4 

210 

2.2 

3.9 J 

45,000 

31 

5.0 UJ 

300 J+ 

13,000 

120 
8,700 

700 

0.78 J 
34 J+ 

850 

0.81 11 

0.57 11 

350 11 

3.2 u 
22 1-

130J 

R 

Between the Armstrong Remote 
Landfill and Rocky Creek 

AWI-215-SB 

17,000 
1.5 11 

0.69 11 

240 

1.5 

4.9 J 

50,000 

26 

2.4 U1 
200 J+ 

25,000 

46 
9,300 

770 

0.27 J 
16 J+ 

1200 
1.1 11 

1.7U 

880 

0.29 U1 

17 1-
160 J 

R 

AWI-216-SB 

20,000 

R 

1.9 

240 

2.0 

0.87 

44,000 

30 

3.4 U1 

240 

8,300 

82 
9,200 

1000 

0.17 
17 J+ 

990 
1.5 11 

1.6 u 
480 11 

4.0 u 
18 11 

180 

0.91 1-

TDD No. TTEMI-05-003-0022 
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TABLES 
EXPAND ED SITE INSPECTION 

INORGANIC ANALYTICAL RESULTS FOR SUBSURFACE SOIL SAMPLES (1 TO 2 FEET BGS) 

Notes: 

d 

g 

h 

k 

Ill 

ll 

0 

AlP 

AWI 
EPA 

FML 

FMNOL 

J 

J+ 

]-

J' 

EPA April2009 Regional Screening Level for metallic antimony. 

EPA April 2009 Regional Screening Level for inorganic arsenic. 

EPA April 2009 Regional Screening Level for beryllium and compounds. 

EPA April 2009 Regional Screening Level for dietary cadmium. 

EPA April2009 Regional Screening Level for total chromiun1. 

EPA April2009 Regional Screening Level for lead and compounds. 

EPA April2009 Regional Screening Level for manganese (water). 

EPA April2009 Regional Screening Level for elemental mercury. 

EPA April2009 Regional Screening Level for soluble salts of nickeL 

EPA April2009 Regional Screening Level for soluble salts of thallium 

EPA April 2009 Regional Screening Level for metallic vanadium 

EPA April 2009 Regional Screening Level for metallic zinc. 

EPA April2009 Regional Screening Level for cyanide (CN-). 

Allied Industrial Park 

Armstrong World Industries 

U.S. Environmental Protection Agency 

Former Macon Landfill (Former Macon Naval Ordnance Landfill) 

Former Macon Naval Ordnance Landfill 

The identification of the analyte is acceptable; the reported value 

is an estimate. 

The identification of the analyte is acceptable; the reported value 

is an estimate with a possible high bias. 

The identification of the analyte is acceptable; the reported value 

is an estimate with a possible low bias. 

Concentration reported is less than the lowest standard on the 

calibration curve. 

[ '11:;) TETRA TEC H 

B-32 

mg/kg 

NE 
R 

SB 

u 
UJ 

BOLD 

I BOLD 

Milligrams per kilogram 

Not established 

The sample results are unusable based on the quality of the data 

generated because certain criteria were not met The analyte may 

or may not be present in the sample. 

Subsurface soil sample 

The analyte was not detected at or above the minimum reporting limit 

The analyte was not detected at or above the minimum reporting limit 

the reported value is an estin1ate. 

Bolded values are elevated, meaning that the values are three times 

the concentration of detected constituents in the background sample 

or greater than or equal tothe non-detect concentration in the 

background sample. 

Shaded and bolded values are elevated and are above the EPA April 

2009 Regional Screening LeveL 

Shaded values are above the EPA April 2009 Regional Screening 

Level. 

TDD No. TTEMI-05-003-0022 
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TABLE9 
EXPAND ED SITE INSPECTION 

FIELD PARAMETERS FOR GROUND WATER S~LES 

Depth to Total WeD Dissolved 

US ACE Water Depth Purge Volume Temperature pH Conductivity Oxygen Turbidity 

Station ID WeiiiD (feet bgs) (feet bgs) (gallons) (OC) (std. units) (JlS/cm) (mg/L) NTU 

AIP148 MW-30 36 43.33 3.5 22.75 4.90 83 7.73 87.4 

FML312* MW-7 3 9.1 3 19.86 6.76 245 4 .20 999 

FML31 3 MW-9 2.95 8.0 3 NR NR NR NR NR 

FML314 MW-10 2.85 8.3 2.7 17.74 6.04 290 2.2 1 NR 

FML31 5 MW-19 3.25 16.1 6 17.47 5.23 66 4 .10 760 

Notes: 

* 
AlP 

bgs 
oc 

Field parameters were collected before the well ran dry. The sample was collected after the well was allowed to recharge. 

A llied Industrial Park 

FML 

ID 

~giL 

~S/cm 

MW 
NR 
NTU 

std. 

USACE 

Below ground surface 
Degrees Celsius 

Former Macon Naval Ordnance Landfill 

Identification 

Micrograms per liter 

Microsiemens per centimeter 

Monitoring well 

Not recorded 
Nephelometric turbidity units 

Standard 

U.S. Army Corps of Engineers 

[-n::] TETRA TECH 

B-33 
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Analvte 

Volatile Organic Compounds (~giL) 

1, 1-Dichloroethene (1 , 1-Dichloroethylene) 

cis-1 ,2-Dichloroethene 

Tetrachloroethene (Tetrachloroethylene) 

trans-1 ,2-Dichloroethene 

Trichloroethene (Trichloroethylene) 
Vinyl chloride 

Pesticides (~giL) 

Dieldrin 

~~od B;phmyk (!<giL) 
oclor 1248) 

,~.,IL) 
IIPPrr h lor:~ tf" 

Explosives (~giL) 

2-Nitrotoluene 

Metals (IJg/L) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Calcium 

Chromium 

Copper 

Iron 
Lead 

[-n::] TETRA TECH 

TABLE 10 
EXPAND ED SITE INSPECTION 

ANALYTICAL RESULTS FOR GROUND WATER SAMPLES 

North of PPE 1, 
West of the Nor th ofPPE 2, 
Armstrong East of Drainage 

Background Drainage Easement Ditch 3 
I (USACE MW-30) (USACE MW-7) (USACE MW-9) 

MCL AIP-148-MW FML-312-MW FML-313-MW 

7.0 5.0 u 5.0 u 17 

70 5.0 u 5.0 u 840 

5.0 0.58 11 5.0 u 5.0 u 
100 5.0 u 5.0 u 3.6 11 

5.0 1.7 J l 0.67 11 13 
2.0 5.0 u 5.0 u 170 J 

NE 0.10 u NA 0.11 u 

0.5 1.0 u NA l.l U 

NE 0.8 J NA NA 

NE 2.2 u NA NA 

50-200a 9,900 NA 3,900 

10 3.7 11 NA 10 u 
2,000 130 J1 NA 48 J1 

4.0 0.1 6 11 NA 5.0 u 
NE 7,200 NA 22,000 

100 llO NA 5.3 11 

1,300 19 11 NA 2.2 11 

NE 15,000 NA 13,000 
15 21 NA 6.0 J' 

B-34 

North ofPPE 2, North of Rocky 
East of Drainage Creek, Between PPE 

Ditch 3 2 andPPE3 
(USACE MW-10) (USACE MW-19) 

FML-314-MW FML-315-MW 

8.6 5.0 u 
650 370 

5.0 u 5.0 u 
3.2 11 1.3 Jl 

140 170 
190 J 100 

0.081 f 0.10 u 

1.0 u 0.30 J 

1.0 u 1.0 u 

1.2 JN 2.4 UJ 

3,100 11,000 

3.8 11 2.5 J1 

76 11 130 J1 

5.0 u 0.59 11 

53,000 1,400 J1 

5.0 11 12 

2.7 J1 7.4 Jl 

2,600 16,000 
7.3 J ' 13 

TDD No. TTEMI-05-003-0022 
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Analvte 

Metals (!Jg/L) 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Thallium 

Vanadium 

[-n::] TETRA TECH 

TABLE 10 
EXPAND ED SITE INSPECTION 

ANALYTICAL RESULTS FOR GROUND WATER SAMPLES 

North of PPE 1, 
West of the Nor th ofPPE 2, 
Armstrong East of Drainage 

Background Drainage Easement Ditch 3 
I (USACE MW-30) (USACE MW-7) (USACE MW-9) 

MCL AIP-148-MW FML-312-MW FML-313-MW 

NE 1,900 11 NA 2,500 11 

NE 310 NA 110 

2.0 0.27 NA 0.065 UJ 

NE 65 NA 2.2 11 

NE 2,100 11 NA 1,100 11 

NE 7,200 NA 19,000 

2.0 25 u NA 25 u 
NE 53 NA ll Jl 

B-35 

North ofPPE 2, North of Rocky 
East of Drainage Creek, Between PPE 

Ditch 3 2 andPPE3 
(USACE MW-10) (USACE MW-19) 

FML-314-MW FML-315-MW 

2,500 11 930 11 

130 470 

0.051 UJ 0.40 

3.0 11 2.5 11 

1,700 11 1,200 11 

28,000 8,200 

25 u 2.0 t 
ll Jl 35 1

1 

TDD No. TTEMI-05-003-0022 
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Notes: 

AlP 

FML 
Jl 

JN 

MCL 

MW 

flg/L 
NA 

NE 

PPE 

u 
US ACE 

BOLD 

I BOLD 

I 

TABLE 10 
EXPAND ED SITE INSPECTION 

ANALYTICAL RESULTS FOR GROUND WATER SAMPLES 

Value represents the EPA May 2009 National Secondary Drinking Water Standard. 

Allied Industrial Park 

Former Macon Landfill (Former Macon Naval Ordnance Landfill) 

Concentration reported is less than the lowest standard on the calibration curve. 

The result is presumptive (tentatively identified) , but a confirmation was not performed because the result was greater than the method detection limit, 

but less than the reporting limit. 

Maximum Contaminant Level 

Monitoring well 

Micrograms per liter 

Not analyzed 

Not established 

Probable point of entry 

The analyte was not detected at or above the minimum or method reporting limit. 

U.S. Army Corps of Engineers 

Bolded values are elevated, meaning that the values are three times the concentration of detected constituents in the background sample or greater than 

or equal to the non-detect concentration in the background sample. 

Shaded and bolded values are elevated and are above the EPA May 2009 MCL. 

Shaded values are above the EPA May 2009 MCL. 

[-n::] TETRA TECH 
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TABLE 11 
EXPAND ED SITE INSPECTION 

DRAINAGE DITCHES 
ANALYTICAL RESULTS FOR SURFACE WAT ER SAMPLES 

Drainage Easement 
that Receives Drainage 

EPA Region 4 Freshwater Surface from AlP, Armstrong, 
Water Screening Value andFMNOL 

Analvte Acute Chronic DD-508-SW 

Volatile Organic Compounds (~tg/L) 

cis-1 ,2-Dich1oroethene NE NE 5.0 u 
Trichloroethene (Trichloroethylene) NE NE 5.0 u 
Vinyl chloride NE NE 5.0 u 
Pesticides (~tg/L) 

~ 
2.4a 0.0043 3 

0.050 u 
,,._nyls (~tg!L) 

n 0.2 0.014 1.0 u 
Total Metals (~tg/L) 

Aluminum 750 87 84 J1 

Arsenic 360b 190b 4.4 Jl 

Barium NE NE 100 J1 

Calcium NE NE 89,000 

Copper 9.22 6.54 2.6 J1 

Iron NE 1,000 3,400 

Lead 33.78 1.32 1.9 J1 

Magnesium NE NE 3,500 J1 

Manganese NE NE 440 

~ickel 789.00 87.71 2.9 J1 

Potassium NE NE 3,100 J1 

Sodium NE NE 22,000 

[u J TETRA TECH 
B-37 

Receives Drainage 
from AlP, Armstrong, 
and FMNOL, Nor th of 

Rocky Creek 
DD-514-SW 

15 

3.6 J1 

7.9 

0.15 

2.2 

790 

2.3 J1 

58 J1 

66,000 

2.6 J1 

3,200 

6.2 J1 

2,900 J1 

260 
2.4 Jl 

2,300 J1 

18,000 

TDD No. TTEMJ-05-003-0022 
Fonner Macon Naval Ordnance Landfill 



Analvte 

Total Metals (p,g/L) 

Vanadium 

Zinc 

Dissolved Metals (p,g/L) 

Barium 

Calcium 

Copper 

Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 
Sodium 
Zinc 

[ '11:;) TETRA TEC H 

TABLE 11 
EXPAND ED SITE INSPECTION 

DRAINAGE DITCHES 
ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES 

Drainage Easement 
that Receives Drainage 

EPA Region 4 Freshwater Surface from AlP, Armstrong, 
Water Screenin~ Value andFMNOL 

Acute Chronic DD-508-SW 

NE NE 3.4 Jl 

65.04 58.91 120 

NE NE 86 J1 

NE NE 91 ,000 

9.22 6.54 2.6 ]1 

NE 1,000 220 

NE NE 3,600 ]1 

NE NE 440 

789.00 87.71 2.2 ]1 

NE NE 3,200 ]1 

1.23 0.012 2.8 11 

NE NE 21,000 
65.04 58.91 98 

B-38 

Receives Drainage 
from AlP, Armstrong, 
and FMNOL, North of 

Rocky Creek 
DD-514-SW 

6.8 J 1 

24 UJ 

38 ] 1 

60,000 

1.4 Jl 

430 

2,700 11 

140 

1.3 Jl 

2,200 ] 1 

10 u 
18,000 

8.8 UJ 

TDD No. TTEMI-05-003-0022 
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Notes: 

b 

AlP 

Armstrong 

DD 

EPA 

FMNOL 
Jl 

llg/L 

NE 

sw 
u 
UJ 

TABLE 11 
EXPAND ED SITE INSPECTION 

DRAINAGE DITCHES 
ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES 

EPA Region 4 November 2001 Freshwater Surface Water Screening Value entry used is for chlordane. 

EPA Region 4 November 2001 Freshwater Surface Water Screening Value entry used is for arsenic III. 

Allied Industrial Park 

Armstrong World Industries, Inc. 

Drainage ditches 

U.S. Environmental Protection Agency 

Former Macon Naval Ordnance Landfill 

Concentration reported is less than the lowest standard on the calibration curve. 

Micrograms per liter 

Not established 

Surface water sample 

The analyte was not detected at or above the minimum reporting limit. 

The analyte was not detected at or above the minimum reporting limit; the reported value is an estimate. 

Shaded values are above the EPA Region 4 November 2001 Freshwater Surface Water Screening Value. 

The surface water screeing values were obtained from the EPA Region 4, Waste Management Division, Freshwater Surface Water Screening Values for Hazardous Waste 
Sites, last updated November 2001. 

[ '11:;) TETRA TEC H 

B-39 
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TABLE 12 
EP AND ED SITE INSPECTION 

DRAINAGE DITCHES 
ORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

EPARegion4 
Sediment 
Screening Background 

Analvte Value DD-502-SD DD-503-SD 

Volatile Organic Compounds (Jlg/kg) 
Methyl Acetate NE 6.8 2.1 J' 

Semivolatile Organic Compounds (Jlglkg) 

Acenaphthene 330 210 u 200 u 
Acenaphthylene 330 210 u 74 11 

Acetophenone NE 210 u 200 u 
Anthracene 330 210 u 23 11 

Benzaldehyde NE 210 u 46 11 

Benzo( a )anthracene 330 210 u 220 

Benzo( a )pyrene 330 61 11 230 

Benzo(b )fluoranthene NE 100 11 330 J 

Benzo(g,h,i)perylene NE 72 Jl 210 

Benzo(k)fluoranthene NE 38 11 230 
Bis(2-ethylhexyl) phthalate 182 240 J 270 J 

Carbazole NE 210 u 200 u 
Chrysene 330 68 11 260 

Dibenzo( a,h )anthracene 330 210 u 97 11 

Fluoranthene 330 87 11 310 

Indeno(l ,2,3-cd) pyrene NE 92 11 270 J 
Pentachlorophenol NE 410 u 390 u 
Phenanthrene 330 35 11 69 11 

Pyrene 330 79 J 270 

[-n::] TETRA TECH 

B-40 

Receives Drainage 
from AlP, 

Armstrong, and 
Drainage Easement that Receives Drainage from AlP, FMNOL, North of 

DD-508-SD 

8.5 u 

530 u 
530 u 
140 11 

530 UJ 

120 11 

710 J-

1,400 

1,000 

680 

610 

2,200 

530 UJ 

1,200 J-

130 11 

920 J-

290 11 

1,000 u 
360 11 

950 J-

Armstrong, and FMNOL Rocky Creek 
DD-509-SD DD-510-SD DD-514-SD 

3.0 u 

56 11 

210 u 
47 11 

120 11 

210 UJ 

910 

1,500 

1,400 

560 

640 

2,500 

120 11 

1,300 

140 11 

1,300 

270 

410 u 
570 

1,200 

16 u 31 u 

3,700 u 8,300 u 
3,700 u 8,300 u 
3,700 u 8,300 u 
3,700 u 8,300 u 
3,700 u 8,300 u 
1,500 t 8,300 u 
3,700 11 1,900 11 

1,200 11 8,300 u 
7,100 2,800 11 

3,700 u 8,300 u 
3,700 UJ 8,300 UJ 

3,700 u 8,300 u 
2,500 11 1,200 11 

3,700 u 8,300 u 
3,700 u 8,300 u 
1,800 11 8,300 u 
1,600 11 16,000 u 

370 11 8,300 u 
1,400 J' 8,300 u 

TDD No. TTEMI-05-003-0022 
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TABLE 12 
EPANDED SITE INSPECTION 

DRAINAGE DITCHES 
ORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

EPARegion4 
Sediment 
Screening Back2round 

Analvte Value DD-502-SD DD-503-SD 

Chlorinated Pesticides (11g/kg) 

4,4'-DDD (p,p'-DDD) 3.3 4.1 u 3.9 u 
4,4'-DDE (p,p'-DDE) 3.3 2.7 J1 16 
4,4'-DDT (p,p'-DDT) 3.3 2.4 Jl 2.0 J1 

alpha-Chlordane 1.7a 2.1 u 2.0 u 
beta-BHC NE 2.1 u 2.0 u 
Endrin 3.3 4.1 u 3.9 u 
oamma-BHC (Lindane) 3.3 2.1 u 2.0 u 
gamma-Chlordane 1.7a 2.1 u 2.0 u 
Methoxychlor NE 21 u 20 u 
Polychlorinated Biphenyls (1-1~/k ~) 

PCB-1248 (Aroclor 1248) 33b 41 u 39 u 
PCB-1260 (Aroclor 1260) 33" 41 u 39 u 
Explosives (mg/kg) 
1 ,3,5-Trinitrobenzene NE NA NA 

[u] TETRA T ECH 

B-41 

Receives Drainage 
from AlP, 

Armstrong, and 
Drainage Easement that Receives Drainage from AlP, FMNOL, North of 

DD-508-SD 

34 
230 
210J 
27 
32 u 
21 u 
19 u 
19 u 
24 

14,000 J-
750 

4.6 u 

Armstrong, and FMNOL Rocky Creek 
DD-509-SD DD-510-SD DD-514-SD 

4.1 u 
16 u 
33 u 
13 
22 
17 

7.2 
6.4 u 
11 J 

3,700 J-
470 

2.5 u 

7. 1 u 16 u 
7.1 u 16 u 
7.1 u 16 u 
3.7 u 8.3 u 
3.7 u 8.3 u 
7. 1 u 16 u 
3.7 u 8.5 
56 72 
37 u 83 u 

1,800 2,400 J 
71 u 160 u 

0.82 JN NA 

TDD No. TTEMJ-05-003-0022 
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Notes: 

b 

AlP 

Armstrong 

DD 

EPA 

FMNOL 

J 

J-
Jl 

JN 

Jlg/kg 

mglkg 

NA 

NE 

SD 

u 
UJ 

BOLD 

I BOLD 

I 

TABLE 12 
EXPAND ED SITE INSPECTION 

DRAINAGE DITCHES 
ORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

EPA Region 4 November 2001 Sediment Screening Value entry used is for chlordane 

EPA Region 4 November 2001 Sediment Screening Value entry used is for total PCBs. 

Allied Industrial Park 

Armstrong World Industries, Inc. 

Drainage ditches 

U.S. Environmental Protection Agency 

Former Macon Naval Ordnance Landfill 

The identification of the analyte is acceptable; the reported value is an estimate. 

The identification of the analyte is acceptable; the reported value is an estimate with a possible low bias. 

Concentration reported is less than the lowest standard on the calibration curve. 

The result is presumptive (tentatively identified), but a confirmation was not performed because the result was greater than the method detection limit, 

but less than the reporting limit. 

Micrograms per kilogram 

Milligrams per kilogram 

Not analyzed 

Not established 

Sediment sample 

The analyte was not detected at or above the minimum or method reporting limit. 

The analyte was not detected at or above the minimum or method reporting limit; the reported value is an estimate. 

Bolded values are elevated, meaning that the values are three times the concentration of detected constituents in the background sample or greater than 

or equal to the non-detect concentration in the background sample. 

Shaded and bolded values are elevated and are above the EPA Region 4 November 2001 Sediment Screening Value. 

Shaded values are above the EPA Region 4 November 2001 Sediment Screening Value. 

The sediment screeing values were obtained from the EPA Region 4, Waste Management Division, Sediment Screening Values for Hazardous Waste Sites, last updated 
November 2001. 
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Analyte 

Metals ( mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Thallium 

Vanadium 

Zinc 

[-n::] TETRA TECH 

TABLE 13 
EXPAND ED SITE INSPECTION 

DRAINAGE DITCHES 
INORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

EPARegion4 
Sediment 
Screening Background 

Value DD-502-SD DD-503-SD 

NE 6,900 3,800 

12 0.37 11 7.1 UJ 

7.24 2.8 1.1 Jl 

NE 89 25 

NE 0.22 11 0.056 11 

0.676 1.2 0.36 UJ 

NE 1,200 970 

52.3 26 9.1 

NE 2.5 11 0.37 J1 

18.7 13 3.9 

NE 10,000 6,800 

30.2 80 10 

NE 650 180 J1 

NE 490 94 

0.13 0.088 UJ 0.030 UJ 

15.9 3.3 11 0.85 11 

NE 330 J1 95 J1 

NE 15 J1 6.2 J1 

NE 0.40 11 0.16 11 

NE 28 J- 19 J-

124 150 12 

Receives Drainage 
from AlP, 

Armstrong, and 
Drainage Easement that Receives Drainage from AlP, FMNOL, North of 

DD-508-SD 

4,500 

0.47 t 
0.63 11 

57 

0.16 11 

8.4 

3,600 

18 

1.3 11 

38 

5,000 

110 

470 11 

67 

0.24 

3.7 t 
100 11 

79 11 

3.6 u 
17 J-

390 

B-43 

Armstrong, and FMNOL Rocky Creek 

DD-509-SD DD-510-SD DD-514-SD 

5,700 

2.8 11 

0.91 11 

100 

0.45 J1 

12 

9,300 

16 
1.0 Jl 

28 

4,800 

77 

1,700 

180 

0.27 

3.3 11 

280 11 

160 11 

4.1 u 
13 J-

150 

8,900 11,000 

0.53 11 R 

2.7 4.4 Jl 

140 110 J 1 

0.59 UJ 0.73 UJ 

4.5 12 

1,200 11,000 

31 29 

8.1 UJ 5.1 UJ 

20 45 

18,000 11,000 

49 110 

760 11 1,200 11 

960 220 

0.35 J- 0.63 J-
4.5 11 8.6 11 

460 11 410 J 1 

46 11 260 J 1 

0.50 UJ 14 u 
43 J- 47 J-

56 300 
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Notes: 

AlP 

Armstrong 

DD 

EPA 

FMNOL 

J-
Jl 

mg/kg 

NE 

R 

SD 

u 
UJ 

BOLD 

TABLE 13 
EXPAND ED SITE INSPECTION 

DRAINAGE DITCHES 
INORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

Allied Industrial Park 

Armstrong World Industries 

Drainage ditches 

U.S. Environmental Protection Agency 

Former Macon Naval Ordnance Landfill 

The identification of the analyte is acceptable; the reported value is an estimate with a possible low bias. 

Concentration reported is less than the lowest standard on the calibration curve. 

Milligrams per kilogram 

Not established 

The sample results are unusable based on the quality of the data generated because certain criteria were not met. The analyte may or may not be present 

in the sample. 

Sediment sample 

The analyte was not detected at or above the minimum reporting limit. 

The analyte was not detected at or above the minimum reporting linut; the reported value is an estimate. 

I nom 

Bolded values are elevated, meaning that the values are three times the concentration of detected constituents in the background sample or greater than 

or equal to the non-detect concentration in the background sample. 

Shaded and bolded values are eleavated and are above the EPA Region 4 November 2001 Sediment Screening Value. 

I Shaded values are above the EPA Region 4 November 2001 Sediment Screening Value. 

The sediment screeing values were obtained from the EPA Region 4, Waste Management Division, Sediment Screening Values for Hazardous Waste Sites, last updated 
November 2001. 
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Analyte 

Total Metals (J.lg/L) 

Aluminum 

Barium 

Calcium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Potassium 

Sodium 

Thallium 
Vanadium 

Dissolved Metals (/-lg/L) 

Barium 

Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 

[-n:] TETRA TECH 

TABLE 14 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ANALYTICAL RESULTS FOR BACKGROUND SURF ACE WATER SAMPLES 

Background Locations 
RC-400-SW RC-401-SW RC-402-SW 

750 420 560 

56 J1 49 J1 54 11 

3,900 J1 6,500 5,000 J1 

1.3 Jl 25 u 25 u 
2,500 3,200 2,300 

10 u lO U 10 u 
1,500 J1 1,800 J1 1,800 J1 

380 360 560 

2,400 J1 2,000 J1 2,400 J1 

2,800 J1 3,800 11 3,200 J1 

25 u 25 u 25 u 
3.3 J 1.9 J 2.3 J 

49 J1 42 J1 45 11 

4,000 J1 6,600 5,500 
1.0 Jl 1.3 Jl 1.7 Jl 

1,000 1,400 940 

1,500 J1 1,900 11 1,700 J1 

300 250 110 
2,500 J1 2,200 11 2,500 11 

3,000 J 3,800 J 3,500 J 

B-45 

RC-403-SW 

660 

56 J1 

5,000 
1.1 Jl 

2,500 

10 u 
1,800 J1 

620 

2,400 J1 

3,300 J1 

25 u 
2.3 1' 

38 J1 

4,700 J1 

25 u 
950 

1,700 J1 

110 
2,400 J1 

3,200 J' 

Highest 
Background 

RC-403-SW-DUP Value1 

390 

48 J2 

4,800 J1 

1.0 Jl 

1,800 

10 u 
1,700 J1 

420 

2,400 11 

3,200 11 

25 u 
2.1 J 

36 J1 

4,800 11 

1.4 Jl 

900 
1,700 11 

50 
2,400 J1 

3,500 J 

750 

56 11 

6,500 

1.3 J1 

3,200 

10 u 
1,800 11 

620 

2,400 11 

3,800 11 

25 u 
3.3 J 

49 J1 

6,600 
1.7 Jl 

1,400 

1,900 11 

300 
2,500 11 

3,800 J' 
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Notes: 

TABLE 14 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ANALYTICAL RESULTS FOR BACKGROUND SURF ACE WATER SAMPLES 

The background value listed is either the highest detection or, if the analyte was not detected in any background sample, the non-detect with the highest 

minimum reporting limit. 

DUP Field duplicate 

11 Concentration reported is less than the lowest standard on the calibration curve. 

J.lg/L Micrograms per liter 

RC Rocky Creek 

SW Surface water sample 

U The analyte was not detected at or above the minimum reporting limit. 

[-n::] TETRA TECH 
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EPA Region 4 Freshwater 
Surface Water Screening 

Value 
IAnalyte Acute Chronic 

Total Metals (Jlg!L) 

Aluminum 750 87 

Barium NE NE 

Calcium NE NE 

Copper 9.22 6.54 

Iron NE 1,000 

Lead 33.78 1.32 

Magnesium NE NE 

Manganese NE NE 

Potassium NE NE 

Sodium NE NE 

Thallium 140.00 4.00 
!Vanadium NE NE 

Dissolved MetaJs (Jtg/L) 

Barium NE NE 

Calcium NE NE 

Copper 9.22 6.54 

Iron NE 1,000 

Magnesium NE NE 

Manganese NE NE 
Potassium NE NE 
Sodium NE NE 

[ "11;) TETRA TECH 

TABLE 15 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES 

South of 
Highest Armstrong Downstream 

Background Remote Landfill fromPPE 1 AtPPE 2 
Value l RC-404-SW RC-405-SW RC-406-SW 

750 460 400 750 

56 J1 52 ]1 55 11 51 J1 

6,500 5,200 5,600 5,600 

1.3 J1 0.9 1 ]1 25 u 1.3 Jl 

3,200 2 200 2,200 3,000 

10 u 10 u lO U 2.1 J1 

1,800 J1 1,800 J1 2,000 J1 1,700 J1 

620 560 710 320 

2,400 J1 2,400 J1 2,400 J1 2,300 J1 

3,800 J1 3,300 J1 3,400 J1 3,200 J1 

25 u 25 u 25 u 1.7 Jl 

3.3 J' 1.7 J' 1.2 J 3.6 J 

49 J1 42 J1 41 J1 43 J1 

6,600 5,100 5,400 5,300 
1.7 Jl 1.4 Jl 1.2 Jl 0.98 J1 

1400 1,100 1,100 810 

1,900 J1 1,800 J1 1,900 J1 1,600 J1 

300 200 240 230 
2,500 J1 2,500 J1 2,400 J1 2,200 J1 

3,800 J 3,300 J 3,4oo r 3,200 J 

B-47 

Between PPE 2 
andPPE3 

RC-407-SW 

220 

50 J1 

6,100 

25 u 

2,900 

10 u 

1,800 J1 

390 

2,100 J1 

3,500 J1 

25 u 
1.5 J' 

42 J1 

6,000 

0.93 J1 

930 

1,700 J1 

290 
2,100 J1 

3,500 J 

Downstream 
AtPPE 3 fromPPE3 

RC-408-SW RC-409-SW 

380 410 

48 J1 54 11 

7,600 8,200 

25 u 25 u 

2,100 2,500 

10 u lO U 

1,900 J1 2,000 J1 

490 630 

2,300 J1 2,200 J1 

3,700 J1 3,800 J1 

25 u 25 u 
1.6 J' 1.8 J 

46 J1 50 J1 

7,100 8,100 
1.0 Jl 1.9 Jl 

1,000 1,100 

1,800 J1 2,000 J1 

410 520 
2,400 J1 2,400 J1 

3,800 J 3,9oo r 
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Notes: 

TABLE 15 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES 

The background values listed were obtained from Table 14. 

EPA U.S. Environmental Protection Agency 

11 Concentration reported is less than the lowest standard on the calibration curve. 

flg/L Micrograms per liter 

NE Not established 

PPE Probable point of entry 

RC Rocky Creek 

SW Surface water sample 

U The analyte was not detected at or above the minimum reporting limit. 

I Shaded values are above the EPA Region4 November 2001 Freshwater Surface Water Screening Value. 

The surface water screeing values were obtained from the EPA Region 4, Waste Management Division, Freshwater Surface Water Screening Values for Hazardous Waste 
Sites, last updated November 2001. 
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TABLE 16 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ORGANIC ANALYTICAL RESULTS FOR BACKGROUND SEDIMENT SAMPLES 

Analyte RC-400-SD RC-401-SD 

Volatile Organic Compounds (l!g/kg) 

Dichlorodifluoromethane (Freon 12) 4 .5 u 1.6 11 

I rich1orofluoromethane (Freon 11) 4 .5 U1 1.2 1 

Semivolatile Organic Compounds (J.I WJ<g) 

2-Methylnaphthalene 77 11 220 u 
Acenaphthene 430 220 u 
Acenaphthylene 75 11 220 u 
Acetophenone 200 u 220 u 
Anthracene 2,000 1- 220 U1 

Benzaldehyde 200 U1 220 U1 

Benzo( a )anthracene 4,900 220 u 
Benzo(a)pyrene 2,800 220 u 
Benzo(b )fluoranthene 3,900 220 u 
Benzo(g,h,i)perylene 520 220 u 
Benzo(k)fluoranthene 1,600 220 u 
Bis(2-ethylhexyl) phthalate 570 220 u 
Carbazole 560 1 220 U1 

Chrysene 4,400 220 u 
Dibenzo( a,h )anthracene 340 220 u 
Dibenzofuran 340 220 u 
Fluoranthene 15,000 220 u 
Fluorene 600 1- 220 U1 

Indeno(1,2,3-cd) pyrene 900 220 u 
Naphthalene 43 11 220 u 
Pentachlorophenol 380 u R 

Phenanthrene 11,000 220 u 
Pyrene 9,900 220U 

[-n::] TETRA TECH 

Background Locations 

RC-402-SD RC-403-SD 

11 U1 14 U1 
ll U 14 u 

290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 U1 350 U1 

290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
290 u 350 u 
570 U1 670 U1 

290 u 350 u 
290 u 350 u 

B-49 

Highest 
Background 

RC-403-SD-DUP Value1 

15 U1 1.6 11 

15 u 1.2 r 

350 u 77 11 

350 u 430 

350 u 75 11 

350 u 350 u 
350 u 2,000 1-

350 u 350 u 
350 u 4,900 

350 u 2,800 

350 u 3,900 

350 u 520 

350 u 1,600 

350 U1 570 

350 u 560 1 
350 u 4,400 

350 u 340 

350 u 340 

350 u 15,000 

350 u 600 1-
350 u 900 

350 u 43 11 

680 U1 680 UJ 

350 u 11 ,000 
350 u 9,900 
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Analyte 

Chlorinated Pesticides (flg/kg) 

4,4'-DDE (p,p'-DDE) 

4,4'-DDT (p,p'-DDT) 

alpha-Chlordane 

beta-BHC 

Endosulfan I (alpha) 

Endosulfan II (beta) 

Endosulfan Sulfate 

Endrin 

Endrin ketone 

gamma-Chlordane 
Methoxychlor 

Polychlorinated Biphenyls (flg/kg) 

PCB-1248 (Aroclor 1248) 
PCB-1254 (Aroclor 1254) 

Explosives (mg/kg) 
3-Nitrotoluene 

RDX 
1,3,5-Trinitrobenzene 

[-n::] TETRA TECH 

TABLE 16 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ORGANIC ANALYTICAL RESULTS FOR BACKGROUND SEDIMENT SAMPLES 

Background Locations 
RC-400-SD RC-401-SD RC-402-SD 

3.8 u 4.3 u 5.7 u 
4.0 u 4.3 u 5.7 u 
3.2 u 2.2 u 2.9 u 
2.6 u 2.2 u 2.9 u 

0.45 J1 2.2 u 2.9 u 
3.8 u 4.3 u 5.7 u 
1.5 J1 4.3 u 5.7 u 
2.1 J1 4.3 u 5.7 u 
3.7 J1 4.3 u 5.7 u 
2.3 2.2 u 2.9 u 
20 u 22 u 29 u 

38 UJ 43 UJ 57 u 
38 u 43 u 57 u 

NA NA 2.7 u 
NA NA 2.7 u 
NA NA 2.7 u 

B-50 

RC-403-SD 

6.7 u 
6.7 u 
3.5 u 
3.5 u 
3.5 u 
6.7 u 
6.7 u 
6.7 u 
6.7 u 
3.5 u 
35 u 

67 u 
67 u 

NA 
NA 
NA 

Highest 
Background 

RC-403-SD-DUP Value1 

6.8 u 6.8 u 
6.8 u 6.8 u 
3.5 u 3.5 u 
3.5 u 3.5 u 
3.5 u 0.45 J1 

6.8 u 6.8 u 
6.8 u 1.5 J1 

6.8 u 2.1 J1 

6.8 u 3.7 J1 

3.5 u 2.3 
35 u 35 u 

68 u 68 u 
68 u 68 u 

NA 2.7 u 
NA 2.7 u 
NA 2.7 u 
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Notes: 

DUP 

J 

J-
Jl 

l!g/kg 

mg/kg 

NA 

R 

RC 

SD 

u 
UJ 

TABLE 16 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ANALYTICAL RESULTS FOR BACKGROUND SEDIMENT SAMPLES 

The background value listed is either the highest detection or, if the analyte was not detected in any background sample, the non-detect with the highest 

sample quantitation limit. 

Field duplicate 

The identification of the analyte is acceptable; the reported value is an estimate. 

The identification of the analyte is acceptable; the reported value is an estimate with a possible low bias. 

Concentration reported is less than the lowest standard on the calibration curve. 

Micrograms per kilogram 

Milligrams per kilogram 

Not analyzed 

The sample results are unusable based on the quality of the data generated because certain criteria were not met. The analyte may or may not be present 

in the sample. 

Rocky Creek 

Sediment sample 

The analyte was not detected at or above the minimum or method reporting limit. 

The analyte was not detected at or above the minimum or method reporting limit; the reported value is an estimate. 

[-n::] TETRA TECH 

B-51 
TDD No. TTEMI-05-003-0022 

Former Macon Naval Ordnance Landfill 



TABLE 17 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

EPARegion4 South of 

Sediment Highest Armstrong Remote Downstream from 

Screening Background Landfill PPEl 

Analvte Value Value1 RC-404-SD RC-405-SD 

Volatile Organic Compounds (~tg/kg) 
Dichlorodifluoromethane (Freon 12) NE 1.6 J1 12 UJ 7.7 UJ 
Trichlorofluoromethane (Freon 11) NE 1.2 J' 12 u 7.7 u 
Semivolatile Organic Compounds (llg/kg) 

2-Methylnaphthalene 330 77 Jl 310 u 230 u 
Acenaphthene 330 430 310 u 230 u 
Acenaphthylene 330 75 J1 310 u 230 u 
Acetophenone NE 350 u 310 u 230 u 
Anthracene 330 2 000 J- 3 10 u 230 u 
Benzaldehyde NE 350 u 310 u 33 J1 

Benzo( a )anthracene 330 4,900 3 10 u 53 J1 

Benzo( a )pyrene 330 2,800 310 u 130 J1 

Benzo(b )fluoranthene NE 3,900 3 10 u 230 u 
Benzo(g,h,i)perylene NE 520 3 10 u 200 J1 

Benzo(k)fluoranthene NE 1,600 3 10 u 230 u 
Bis(2-ethylhexyl) phthalate 182 570 3 10 UJ 230 UJ 

Carbazole NE 560 J 310 u 230 u 
Chrysene 330 4,400 310 u 92 J1 

Dibenzo( a,h )anthracene 330 340 3 10 u 230 u 
Dibenzofuran NE 340 310 u 230 u 
Fluoranthene 330 15 000 97 J1 230 u 
Fluorene 330 600 J- 310 u 230 u 
Indeno( 1 ,2,3-cd) pyrene NE 900 310 u 230 u 
!Naphthalene 330 43 J1 310 u 230 u 
Pentachlorophenol NE 680 UJ 600 UJ 450 u 
Phenanthrene 330 11,000 310 u 230 u 
Pyrene 330 9,900 75 J 51 J 

I "11:: l TETRA TECH 

B-52 

Between PPE 2 
AtPPE 2 andPPE3 

RC-406-SD RC-407-SD 

9.1 u 12 UJ 
9.1 u 12 u 

290 u 3,800 u 
290 u 3,800 u 
290 u 3,800 u 

77 Jl 3,800 u 
290 UJ 3,800 u 
290 UJ 3,800 u 
110 J1 1,600 J 1 

240 J1 3,800 J1 

97 J1 990 J1 

260 J1 5,400 

290 u 510 J1 

290 u 3,800 UJ 

290 UJ 3,800 u 
200 J1 2,700 J1 

290 u 3,800 u 
290 u 3,800 u 

53 J1 420 ;I 
290 UJ 3,800 u 

54 J1 1,100 J1 

290 u 3,800 u 
570 u 7,500 u 
290 u 540 J1 

290 u 1,600 J' 
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Analvte 

Chlorinated Pesticides (~Lg/kg) 

4,4'-DDE (p,p'-DDE) 

4,4'-DDT (p,p'-DDT) 

alpha-Chlordane 

lbeta-BHC 

Endosulfan I (alpha) 

Endosulfan II (beta) 

Endosulfan Sulfate 

Endrin 

Endrin ketone 

1
gamma-Chlordane 
Methoxychlor 

Polychlodnated Biphenyls (11g/kg) 

PCB-1248 (Aroclor 1248) 
PCB-1254 (Aroclor 1254) 

Explosives (mg/kg) 
3-Nitrotoluene 
RDX 
1 ,3,5-Trinitrobenzene 

I "11:: l TETRA TECH 

TABLE 17 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

EPARegion4 South of 

Sediment Highest Armstrong Remote Downstream from 

Screening Background Landfill PPE1 

Value Value1 RC-404-SD RC-405-SD 

3.3 6.8 u 6.0 u 4.5 u 
3.3 6.8 u 6.0 u 4.5 u 
1.7a 3.5 u 3. 1 u 2.3 u 
NE 3.5 u 3. 1 u 2.3 u 
NE 0.45 J1 3. 1 u 2.3 u 
NE 6.8 u 6.0 u 4.5 u 
NE 1.5 Jl 6.0 u 4.5 u 
3.3 2.1 Jl 6.0 u 4.5 u 
NE 3.7 J1 6.0 u 4.5 u 
1.7" 2.3 3. 1 u 10 
NE 35 u 31 u 23 u 

33b 68 u 60 u 370 
33° 68 u 60 u 45 u 

NE 2.7 u NA 2.4 u 
NE 2.7 u NA 0.32 JN 
NE 2.7 u NA 2.4 u 

B-53 

Between PPE 2 
AtPPE 2 andPPE3 

RC-406-SD RC-407-SD 

5.7 u 7.5 u 
8.8 7.5 u 
2.9 u 3.9 u 
2.9 J1 3.9 u 
2.9 u 3.9 u 
5.7 u 7.5 u 
5.7 u 7.5 u 
2.4 Jl 7.5 u 
5.7 u 7.5 u 
4.6 u 93 
29 u 39 u 

290 J- 3,500 
140 75 u 

3.4 u NA 
3.4 u NA 
3.4 u NA 
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TABLE 17 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

EPARegion4 
Sediment Highest 

Screening Background AtPPE3 

Analvte Value Value 1 RC-408-SD 

Volatile Organic Compounds (~tg/kg) 

Dichlorodifluoromethane (Freon 12) NE 1.6 Jl 9.2 u 
Trichlorofluoromethane (Freon 11) NE 1.2 J 9.2 u 
Semivolatile Organic Compounds (~tg/kg) 

2-Methylnaphthalene 330 77 Jl 1,500 u 
Acenaphthene 330 430 1,500 u 
Acenaphthylene 330 75 J1 1,500 u 
Acetophenone NE 350 u 500 J1 

Anthracene 330 2,000 J- 1,500 UJ 

Benzaldehyde NE 350 u 1,300 J1 

Benzo( a)anthracene 330 4,900 2,200 

Benzo( a )pyrene 330 2,800 6,600 

Benzo(b )fluoranthene NE 3,900 2,200 

Benzo( g,h,i)perylene NE 520 5,000 J 

Benzo(k)fluoranthene NE 1,600 670 J
1 

Bis(2-ethylhexyl) phthalate 182 570 13,000 J 

Carbazole NE 560 J 1,500 UJ 

Chrysene 330 4,400 4100 

Dibenzo( a,h )anthracene 330 340 790 J1 

Dibenzofuran NE 340 1,500 u 
Fluoranthene 330 15,000 360 J1 

Fluorene 330 600 J- 1,500 UJ 

Indeno( 1 ,2,3-cd) pyrene NE 900 990 J1 

Naphthalene 330 43 J1 1,500 u 
Pentachlorophenol NE 680 UJ 3,300 

Phenanthrene 330 11,000 720 J1 

IPvrene 330 9,900 2,400 

B-54 

Downstream from 
PPE 3 

RC-409-SD 

7.9 u 
7.9 u 

610 u 
610 u 
610 u 
140 J1 

130 J1 

590 J1 

1,900 

5,100 

2,000 

3,100 J 
420 J1 

3,100 J 
610 UJ 

3 400 

580 J 1 

610 u 
320 J 1 

610 UJ 

670 J 

610 u 
1,300 

570 J 1 

2,000 
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TABLE 17 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

EPARegion4 
Sediment Highest 

Screening Background AtPPE3 

Analvte Value Value 1 RC-408-SD 

Chlminated Pesticides (J.lg/kg) 

4,4'-DDE (p,p'-DDE) 3.3 6.8 u 77 
4,4'-DDT (p,p'-DDT) 3.3 6.8 u 72 
alpha-Chlordane 1.7a 3.5 u 9.9 
beta-BHC NE 3.5 u 12 u 
Endosulfan I (alpha) NE 0.45 J1 5.2 u 
Endosulfan II (beta) NE 6.8 u lO U 

Endosulfan Sulfate NE 1.5 J1 lO U 

Endrin 3.3 2.1 J1 lOU 

Endrin ketone NE 3.7 J1 10 u 
gamma-Chlordane 1.7a 2.3 94 
Methoxychlor NE 35 u 21 J 

Polychlorinated Biphenyls (J-1~/k~) 

PCB-1248 (Aroclor 1248) 33b 68 u 7,800 J-
PCB-1254 (Aroclor 1254) 33b 68 u 100 u 
Explosives (mg/kg) 
3-Nitrotoluene NE 2.7 u 0.91 JN 

RDX NE 2.7 u 6.4 u 
1 ,3,5-Trinitrobenzene NE 2.7 u 3.9 JN 

B-55 

Downstream from 
PPE3 

RC-409-SD 

5.9 UJ 

25 J-

2.8 J1 

5.1 UJ 
3.0 UJ 
2.1 J1 

5.9 UJ 
5.9 UJ 
5.9 UJ 
28 J-

9.0 J' 

5,000 J-
59 u 

NA 
NA 
NA 
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Notes: 

b 

EPA 

J 

J-
]1 

JN 

Jlg/kg 

mg/kg 

NA 

NE 

PCB 

PPE 

RC 

SD 

u 
UJ 

BOLD 

TABLE17 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
ORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

The background values listed were obtained from Table 16 

EPA Region 4 November 2001 Sediment Screening Value entry used is for chlordane 

EPA Region 4 November 2001 Sediment Screening Value entry used is for total PCBs 

U.S. Environmental Protection Agency 

The identification of the analyte is acceptable; the reported value is an estimate. 

The identification of the analyte is acceptable; the reported value is an estimate with a possible low bias. 

Concentration reported is less than the lowest standard on the calibration curve. 

The result is presumptive (tentatively identified), but a confirmation was not performed because the result was greater than the method detection limit, 

but less than the reportmg limit. 

Micrograms per kilogram 

Milligrams per kilogram 

Not analyzed for 

Not established 

Polychlorinated biphenyl 

Probable point of entry 

Rocky Creek 

Sediment sample 

The analyte was not detected at or above the minimum or method reporting limit. 

The analyte was not detected at or above the minimum or method reporting limit; the reported value is an estimate. 

I now 

Bolded values are elevated, meaning that the values are three tin1es the concentration of detected constituents in the background sample or greater than or 

equal to the non-detect concentration in the background sample. 

Shaded and bolded values are elvated and are above the EPA Region 4 November 2001 Sediment Screening Value. 

I Shaded values are above the EPA Region 4 November 2001 Sedm1ent Screening Value. 

The sediment screeing values were obtained from the EPA Region 4, Waste Management Division, Sediment Screening Values for Hazardous Waste Sites, last updated 

November 2001. 
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B-56 
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Analyte 

Metals (mg/kg) 

Alumimun 

Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Thallium 

Vanadium 
Zinc 
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TABLE 18 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
INORGANIC ANALYTICAL RESULTS FOR BACKGROUND SEDIMENT SAMPLES 

Background Locations 
RC-400-SD RC-401-SD RC-402-SD 

2,300 1,400 13,000 

11 UJ 7.6 UJ R 
1.1 Jl 0.55 11 5.2 

53 44 240 

0.078 11 0.12 11 0.95 

0.93 UJ 0.63 UJ 0.86 u 
390 11 510 J1 720 11 

5.7 3.1 23 

2.5 11 4.1 11 21 
3.7 ]1 2.3 11 16 

6,900 5,500 41 ,000 

32 6.7 39 

220 11 240 11 1,300 

740 1,000 3,700 

0.20 u 0.13 u 0.059 UJ 
1.0 ]1 0.88 11 6.2 11 

93 11 99 11 900 
6.4 Jl 20 11 43 11 

0.28 J1 0.54 11 0.77 UJ 

16 J- 7.5 J- 62 J-
19 16 72 

B-57 

RC-403-SD 

9,600 

R 

5.8 

550 

0.73 UJ 

l.lU 

1,600 

17 

28 

11 

37,000 

29 

1,100 

11,000 

0.21 UJ 
6.3 Jl 

720 11 

50 11 

1.4 UJ 

51 J-
83 

Highest 
Background 

RC-403-SD-DUP Value1 

9,200 

R 

5.6 

400 

0.68 UJ 

1.0 u 
1,500 

16 

23 

11 
34,000 

24 

1,000 

8,700 

0.038 UJ 
5.7 ]1 

670 ]1 

53 11 

0.95 UJ 

48 J-
76 

13,000 

11 UJ 

5.8 

550 

0.95 

l.l U 

1,600 

23 

28 

16 
41 ,000 

39 

1,300 

11,000 

0.21 UJ 

6.3 11 

900 

53 11 

0.54 11 

62 J-
83 
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Notes: 

DUP 
J-
Jl 

mg/kg 

R 

RC 

SD 

u 
UJ 

TABLE 18 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
INORGANIC ANALYTICAL RESULTS FOR BACKGROUND SEDIMENT SAMPLES 

The background value listed is either the highest detection or, if the analyte was not detected in any background sample, the non-detect with the highest 

sample quantitation limit. 

Field duplicate 

The identification of the analyte is acceptable; the reported value is an estimate with a possible low bias. 

Concentration reported is less than the lowest standard on the calibration curve. 

Milligrams per kilogram 

The sample results are unusable based on the quality of the data generated because certain criteria were not met. The analyte may or may not be present 

in the sample. 

Rocky Creek 

Sediment sample 

The analyte was not detected at or above the minimum reporting limit. 

The analyte was not detected at or above the minimum reporting limit; the reported value is an estimate. 
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EPARegion4 
Sediment 
Screening 

Analvte Value 
Metals (mg/kg) 

Aluminum NE 

Antimony 12 

Arsenic 7.24 

Barium NE 

Beryllium NE 

Cadmium 0.676 

Calcium NE 

Chromium 52.3 

Cobalt NE 
Copper 18.7 

Iron NE 

Lead 30.2 
Magnesium NE 

Manganese NE 
Mercury 0.13 

Nickel 15.9 

Potassium NE 

Sodium NE 

Thallium NE 

Vanadium NE 
Zinc 124 
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TABLE 19 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
INORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

South of 
Highest Armstrong Downstream Between PPE 2 

Background Remote Landfill fromPPE 1 AtPPE 2 and PPE3 
1 Value RC-404-SD RC-405-SD RC-406-SD RC-407-SD 

13,000 13,000 1,800 5,000 6,500 

11 UJ R R 7.3 UJ 0.60 J1 

5.8 4.2 0.91 J1 1.7 1.8 Jl 

550 300 38 110 170 

0.95 0.92 UJ 0.14 UJ 0.33 J1 0.55 UJ 

l.l U 0.98 u 0.13 UJ 0.22 UJ 6.0 J 
1,600 1,300 72 Jl 450 J1 2,400 

23 21 4.5 11 22 
28 21 1.7 UJ 10 J1 9.9 UJ 
16 15 3.0 J1 4.6 14 J+ 

41 ,000 35,000 3,800 17,000 17,000 

39 46 12 23 32 
1,300 1,300 130 J1 480 J1 820 J1 

11 ,000 5,800 120 2,000 2,900 
0.21 UJ 0.039 UJ 0.13 UJ 0.11 UJ 0.94 J 

6.3 J 1 6.1 J1 0.84 J1 2.5 J 1 4.5 J1 

900 750 J1 110 J1 220 J 1 270 J1 

53 J 1 43 J1 8.9 J1 29 J 1 55 J1 

0.54 J 1 0.78 UJ 3.3 u 1.2 J 1 1.2 UJ 

62 J- 57 J- 11 J- 30 J- 30 J-
83 62 9.8 34 60 J 

B-59 

Downstream 
AtPPE3 fromPPE3 

RC-408-SD RC-409-SD 

10,000 12,000 

R R 

5.0 4.0 

160 160 

0.59 UJ 0.74 UJ 

15 6.2 
2,600 1,400 

38 30 

9.4 UJ 15 

39 24 

17,000 25 ,000 

77 55 
800 J1 980 

1,900 2,700 

1.9 0.77 
5.4 Jl 5.4 J 1 

430 J1 600 J 1 

61 J1 50 J 1 

0.41 UJ 0.33 UJ 

41 J- 49 J-
98 76 
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Notes: 

EPA 

J 

J+ 

J-
Jl 

mg/kg 

NE 

PPE 

R 

RC 

SD 

u 
UJ 

I BOLD 

TABLE 19 
EXPAND ED SITE INSPECTION 

ROCKY CREEK 
INORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES 

The background values listed were obtained from Table 18. 

U.S. Environmental Protection Agency 

The identification of the analyte is acceptable; the reported value is an estimate. 

The identification of the analyte is acceptable; the reported value is an estimate with a possible high bias. 

The identification of the analyte is acceptable; the reported value is an estimate with a possible low bias. 

Concentration reported is less than the lowest standard on the calibration curve. 

Milligrams per kilogram 

Not established 

Probable point of entry 

The sample results are unusable based on the quality of the data generated because certam criteria were not met. The analyte may or may not be present 

in the sample. 

Rocky Creek 

Sediment sample 

The analyte was not detected at or above the minimum reportmg limit. 

The analyte was not detected at or above the minimum reportmg limit; the reported value is an estimate. 

Shaded and bolded values are elevated, meanillg that the values are three times the concentration of detected constituents ill the background sample or 

greater than or equal to the non-detect concentration in the background sample; and are above the EPA Region 4 November 2001 Sediment Screenmg Value. 

Shaded values are above the EPA Region 4 November 2001 Sediment Screening Value. 

The sediment screeing values were obtamed from the EPA Region 4, Waste Management Division, Sediment Screening Values for Hazardous Waste Sites, last updated 
November 2001. 
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"Outdoor writing products ... 
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( '1t;) TETRA TECH 

APPENDIX D 

PHOTOGRAPHIC LOG 

(16 Pages) 

TDD No. TTEMI-05-003-0022 
Former Macon Naval Ordnance Landfill 



OFFICIAL PHOTOGRAPH NO. 1 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: West Date: May 13, 2009 

Photographer: Glen Hawkins, Armstrong Witness: Chuck Berry, Tetra Tech 

Subject: 

World Industries (Armstrong) 

Tetra Tech homogenizes soil sample A WI-213-SF collected from the Annstrong remote 
landfill. 

( 11;) TETRA TECH D-1 TDD No. TTEMI-05-003-0022 
Former Macon Naval Ordnance Landfill 



OFFICIAL PHOTOGRAPH NO. 2 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: West Date: May 13, 2009 

Photographer: Glen Hawkins, Armstrong Witness: Chuck Berry, Tetra Tech 

Subject: Monitoring well located near sample station A WI215 on the Armstrong remote landfill 
property. Note that erosion of soil beneath the well pad has occurred. 

( 11;) TETRA TECH D-2 TDD No. TTEMI-05-003-0022 
Former Macon Naval Ordnance Landfill 



OFFICIAL PHOTOGRAPH NO. 3 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: Southeast Date: May 19, 2009 

Photographer: Courtney Roden, Tetra Tech Witness: Chris Jones, Tetra Tech 

Subject: Tetra Tech uses a bailer to collect ground water sample FML-315-MW from permanent 
monitoring well MW-19located notth of Rocky Creek and west ofPPE 2. 

( 11;) TETRA TECH D-3 TDD No. TTEMI-05-003-0022 
Former Macon Naval Ordnance Landfill 



OFFICIAL PHOTOGRAPH NO. 4 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Fonner Macon Naval Landfill 

Orientation: South Date: May 20, 2009 

Photographer: Chris Jones, Tetra Tech Witness: Courtney Roden, Tetra Tech 

Subject: Sample FML-311-MW (MW-3) could not be sampled because a wasp nest was found 
inside the protective cover of the well. 

( 11;) TETRA TECH D-4 TDD No. TTEMI-05-003-0022 
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OFFICIAL PHOTOGRAPH NO. 5 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: Northeast Date: May 15, 2009 

Photographer: Chris Jones, Tetra Tech Witness: Courtney Roden, Tetra Tech 

Subject: Tetra Tech collects sediment sample DD-510-SD from the Armstrong World Industries 
drainage easement. 

( "11:) TETRA TECH D-5 TDD No. TTEMI-05-003-0022 
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OFFICIAL PHOTOGRAPH NO. 6 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: Not Applicable Date: May 15, 2009 

Photographer: Courtney Roden, Tetra Tech Witness: Chris Jones, Tetra Tech 

Subject: While the field crew canoed along Rocky Creek, Tetra Tech observed fi shing 
paraphernalia hanging from a tree, west of the Central of Georgia raih·oad tracks. 

( 11;) TETRA TECH D-6 TDD No. TTEMI-05-003-0022 
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OFFICIAL PHOTOGRAPH NO. 7 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: Northwest Date: May 18, 2009 

Photographer: Courtney Roden, Tetra Tech Witness: Chris Jones, Tetra Tech 

Subject: Sediment sample RC-401-SD was collected from a small patch of land (the only 
unsubmerged land in area) located on the north branch of Rocky Creek and east of 
Broadway. 

( "11:) TETRA TECH D-7 TDD No. TTEMI-05-003-0022 
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OFFICIAL PHOTOGRAPH NO. 8 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: East Date: May 18, 2009 

Photographer: Courtney Roden, Tetra Tech Witness: Chris Jones, Tetra Tech 

Subject: Rocky Creek flood waters near sample station RC400 located on the south branch of 
Rocky Creek and east of Broadway. Note the water level on the trees. 

[ "1\:) TETRA TECH D-8 TDD No. TTEMI-05-003-0022 
Former Macon Naval Ordnance Landfill 



OFFICIAL PHOTOGRAPH NO. 9 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: West Date: May 18, 2009 

Photographer: Courtney Roden, Tetra Tech Witness: Chris Jones, Tetra Tech 

Subject: Rocky Creek flood waters near sample station RC40 1 located on the north branch of 
Rocky Creek and east of Broadway. Note the water level on the trees. 

( 11;) TETRA TECH D-9 TDD No. TTEMI-05-003-0022 
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OFFICIAL PHOTOGRAPH NO. 10 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: Southwest Date: May 18, 2009 

Photographer: Chris Jones, Tetra Tech Witness: Courtney Roden, Tetra Tech 

Subject: Tetra Tech collects Rocky Creek sediment sample RC-400-SD located on the south 
branch of Rocky Creek and east of Broadway. 
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OFFICIAL PHOTOGRAPH NO. 11 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: North Date: May 18, 2009 

Photographer: Courtney Roden, Tetra Tech Witness: Chris Jones, Tetra Tech 

Subject: Tetra Tech collects surface water sample RC-401-SW from the south branch of Rocky 
Creek and east of Broadway . 
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OFFICIAL PHOTOGRAPH NO. 12 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: South Date: May 15,2009 

Photographer: Courtney Roden, Tetra Tech Witness: Chris Jones, Tetra Tech 

Subject: Tetra Tech collects surface water sample RC-402-SW from Rocky Creek between 
Broadway and the Central of Georgia railroad tracks. 
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OFFICIAL PHOTOGRAPH NO. 13 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: East-Northeast Date: May 15,2009 

Photographer: Courtney Roden, Tetra Tech Witness: Chris Jones, Tetra Tech 

Subject: Tetra Tech collects sediment sample RC-405-SD from the bank of Rocky Creek, 
downstream from probable point of entry (PPE) 1. 
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OFFICIAL PHOTOGRAPH NO. 14 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: East-Northeast Date: May 15,2009 

Photographer: Courtney Roden, Tetra Tech Witness: Chris Jones, Tetra Tech 

Subject: Tetra Tech collects surface water sample RC-405-SW from Rocky Creek, downstream 
from PPE 1. 
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OFFICIAL PHOTOGRAPH NO. 15 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: Northeast Date: May 19,2009 

Photographer: Courtney Roden, Tetra Tech Witness: Chris Jones, Tetra Tech 

Subject: Tetra Tech collects surface water sample RC-407-SW from Rocky Creek, downstream 
from PPE 2. Note the down trees. 
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OFFICIAL PHOTOGRAPH NO. 16 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

TDD Number: TTEMI-05-003-0022 Location: Former Macon Naval Ordnance Landfill 

Orientation: Northwest Date: May 15,2009 

Photographer: Chris Jones, Tetra Tech Witness: Courtney Roden, Tetra Tech 

Subject: 
Flooding in Rocky Creek near sample station RC404 located east of the Central of 
Georgia railroad tracks and south of the Annstrong remote landfill. 
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ABSTRACT 

This report presents findings from an analysis of historical photographs 

of the Former Macon Naval Ordnance Plant Landfill site located in Macon, Bibb 

County, Georgia. The areal extent of the site is approximately 136 hectares 

(335 acres). Black-and-white photographs spanning the years from 1938 to 1988 

were used to analyze the site. The purpose of this analysis is to document 

environmentally significant features at this Superfund site and provide 

operational remote sensing support to u.s. Environmental Protection Agency 

Region 4 field investigations. 

Analysis of the photographs indicated that the Former Macon Naval Ordnance 

Plant was developed by 1951. From 1951 to 1988 runoff is visible emanating 

from certain areas of the plant. Possible vegetation stress is noted in 

certain areas and may be due to intentional or accidental discharging of 

liquids. 

Analysis of the Landfill, located south of the plant, depicted the 

landfill was developed by 1951. A sand and gravel pit operation located west 

of the site was possibly dumping waste materials into the landfill. Certain 

features identified within the landfill include solid wastes, standing liquid, 

debris, fill, dark-toned materials, and turbid water. Also, numerous seepage 

areas were observed, some with runoff nearby. By 1988 the majority of the 

landfill was revegetated and signs of dumping had diminished. 

T~e u.s. Environmental Protection Agency (EPA), Environmental Sciences 

Division, Landscape Ecology Branch in Las Vegas, Nevada, prepared this report 

for the EPA Region 4 Hazardous Waste Management Division in Atlanta, Georgia, 

and the EPA Office of Emergency and Remedial Response in Washington, D.C. 
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INTRODUCTION 

This report presents findings from an analysis of historical aerial 

photographs of the Former Macon Naval Ordnance Plant Landfill site (CERCLIS ID# 

GA0000102178) located in Macon, Bibb County, Georgia (Figures 1 and 2). The 

site is located approximately 0.5 kilometers (0.3 miles) southeast of South 

Macon and immediately south of Guy Paine Road. The areal extent .of the site is 

approximately 136 hectares (335 acres). This photographic analysis spans a 

period of 51 years and includes 9 selected dates of photographs from 1938, 

1951,. 1955, 1958, 1966, 1972, 1975, 1980, and 1988. The purpose of this 

analysis is to document environmentally significant features and to provide 

operational remote sensing support to field investigations in u.s. 
Environmental Protection Agency Region 4 under the Comprehensive Environmental 

Response, Compensation, and Liability Act (CERCLA). Of particular concern is 

the identification and documentation of activities related to the manufacture 

of ordnance and explosives at the plant and the location of areas of waste 

disposal (EPA 1999). 

For photographic resolution and for ease of analysis and description, the 

site was separated and the photographs were enlarged as two distinct 

conterminous areas referred to in this report as the Plant area and the 

Landfill area. Thus, the results of the analyses are grouped and discussed by 

each location/area. 

The Plant area is bordered to the north by Guy Paine Road, to the west by 

a railroad, to the south by a powerline, and to the east by Mead Road. Results 

of the historical analysis of the Former Macon Naval Ordnance Plant revealed 

that in 1938 the entire site consisted of farmlands, wooded areas, and 

scattered farmsteads. The Plant was developed by 1951. From 1951 to 1988, 

areas of runoff, possibly from intentional or accidental discharges, are 

observed emanating from various locations at the Plant. Spillage, cleared 
' 

area, debris, and numerous areas of ground scarring were also observed. In the 

later analysis years, building construction actlvity was visible throughout the 

site and the removal or leveling of over 40 earth-covered bunkers since 1951 is 

evident. 
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The Landfill area is bordered to the north by a powerline (and the 
\ 

southern border of the Plant area), to the west by a railroad, and to the south 

by Rocky Creek and a wetland area. The photographic analysis of the Landfill 

located in the southern portion of the overall ordnance plant site revealed 

that in 1938 this area consisted of farmlands and wetlands. By 1951, a 

landfill was developed and signs of dumping were evident. A sand and gravel 

pit operation was located west of the landfill. Probable dumping may have 

occurred in the landfill ' from the sand and gravel pit operation. Throughout 

the analysis years, several access roads connected the sand and gravel pit 

operation to the plant and to the landfill. By 1955, the landfill had expanded 

due to the dumping of waste materials. In 1966, southwest of the original 

landfill and parallel to the railroad track, a second landfill was developed. 

In 1958, turbid water was visible in the wetlands resulting from possible 

runoff of sediment from the landfill. An unpaved road led from an off-site 

industrial facility to the landfill. It is probable that this road was used by 

the industrial facility to transport waste material to the landfill. In 1972 

the second landfill had expanded south and by 1975 had merged with the original 

landfill to form one large landfill. By 1988 the landfill was overgrown with 

vegetation and dumping had decreased. 

A Glossary, defining features or conditions identified in this report, 

follows the Photographic Analysis section. Sources for all maps, aerial 

photographs, and collateral data used in the production of this report are 

listed in the References section. A list of all aerial photographs that were 

identified and evaluated for potential application to this study can be 

obtained by contacting the EPA Work Assignment Manager. Historical aerial 

photographs used in the analysis of this site have been digitally scanned and 

printed for use in this report. A transparent overlay with interpretative data 

is affixed to each of the .digital prints. See the Methodology section for a 

discussion of the scanning and printing procedures. 

The u.s. Environmental Protection Agency (EPA), Environmental Sciences 

Division, Landscape Ecology Branch in Las Vegas, Nevaoa, prepared this report 

/ for the EPA Region 4 Hazardous Waste Management Division in Atlanta, Georgia, 

and the EPA Office of Emergency and Remedial Response in Washington, D.C. 
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METHODOLOGY 

This report was prepared using a standard methodology that includes the 

following steps: 

• data identification and acquisition, 

• photographic analysis and interpretation, and 

• graphics and text preparation. 

These steps are described below. Subsections also address details related 

to specific kinds of analyses that may be required to identify environmental 

features such as surface drainage and wetlands. All operational steps and 

processes used to perform this work (including data identification and 

acquisition, photographic analysis and interpretation, and graphics and text 

preparation) adhere to strict QA/QC guidelines and standard operating 

procedures (SOPs) . These guidelines and procedures are documented in the 

Master Quality Assurance Project Plan (QAPP) prepared for Remote Sensing 

Technical Support Contract No. 68-CS-0065 (LESAT 1999). 

Data identification and acquisition included a search of government and 

commercial sources of historical aerial film for the study area. Photographs 

with optimal spatial and temporal resolution and image quality were identified 

for acquisition. In addition, U.S. Geological Survey (USGS) topographic maps 

were obtained to show the study area location and to provide geographic and 

topographic context. 

To conduct this analysis, the analyst examined diapositives 

(transparencies) of historical aerial photographs showing the study area. 

Diapositives are most often used for analysis instead of prints because the 

diapositives have superior photographic resolution. They show minute details 

of significant environmental features that may not be discernible on a paper 

print . 

A photographic analyst us es a stereoscope to view adjacent, overlapping 

pairs of diapositives on a backlit light table. In most cases, the stereoscope 
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is capable of various magnifications up to 60 power. Stereoscopic viewing 

involves using the principle of par~llax (observing a feature from slightly 

different positions) to observe a three-dimensional representation of the area 

of interest. The stereoscope enhances the photo interpret~tion process by 

allowing the analyst to observe vertical as well as horizontal spatial · 

relationships of natural and cultural features. 

The process of photographic analys·is involves the visual examination and 

comparison of many components of the photographic image. These components 

include shadow, tone, color, texture, shape, size, pattern, and landscape 

context of individual elements of a photograph. The photo analyst identifies 

objects, features, and "signatures" associated with specific environmental 

conditions or events. The term "signature" refers to a combination of 

components or characteristics that indicate a specific object, -condition, or 

pattern of environmental significance. The academic and professional training, 

photo interpretation experience gained through repetitive observations of 

similar features or activities, and deductive logic of the analyst as well as 

background information from collateral sources (e.g., site maps, geologic 

reports, soil surveys) are critical factors employed in the photographic 

analysis. 

The analyst records the results of the analysis by using a standard set of 

annotations and terminology to identify objects and features observed on the 

diapositives. Significant findings are annotated on overlays attached to the 

photographic or computer-reproduced prints in the report and discussed in the 

accompanying text. Annotations that are self-explanatory may not be discussed 

in the text. The annotations are defined in the legend that accompanies each 

print and in the text when first used. 

Objects and features are identified in the graphics and text according to 

the analyst's degree of confidence in the evidence. A distinction is made 

between certain, probable, and possible identifications. When the analyst 

believes the identification is unmistakable (certain), no qualifier i s used. 
I 

Probable is used when a limited number of discernible characteristics allow the 

analyst to be reasonably sure ·of a particular identification. Possible is used 

when only a few characteristics are discernible, and the analyst can only infer 

an identification. 
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The prints in this report have been reproduced, either by photographic or 

computer methods, from the original film. ~eproductions are made · from the 

original film and may ~e either contact (the same size) prints or enlargements, 

depending on the scale of , the original film. Any computer-produced prints used 

in this report are generated from scans of the film at approximately 1,300 dots 

per inch (dpi) and printed at 720 dpi. Although the reproductions allow 

effective display of the interpretive annotations, they may · have less 

photographic resolution than the original film. Therefore, some of the objects 

and features identified in the original image and described in the text may not 

be as clearly discernible on the prints in this report. 

Study area boundaries shown in this report were determined from aerial 

photographs or collateral data and do not denote legal property lines or 

ownership. 

Surface Drainage 

The surface drainage analysis produced for this report identifies the 

direction and potential path that a liquid spill or surface runoff would follow 

based on the topography of the terrain and the presence of discernible 

obstacles to surface flow. The analyst determines the direction of surface 

drainage by stereoscopic analysis of the aerial photographs and by examining · 

USGS topographic maps. Site-specific surface drainage patterns are annotated 

on the map or photo overlay. Where the direction of subtle drainage cannot be 

determined, an indeterminate drainage line symbol is used. Regional surface 

flow is ascertained from the USGS topographic maps. 
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Figure 3. Former Macon Naval Ordnance Plant Landfill site, Plant area, 
May 10, 1938. Approximate scale 1:6,035. 
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·MAY 10, 1938 (FIGURE 4) 

This photograph depicts the southern portion of the landfill area prior to 

its development. Drainage collects in low-lying areas, drains to the southeast 

and into the wetland and Rocky Creek. 
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Figure 4. Former Macon Naval Ordnance Plant Landfill site, Landfill area, 
May 10, 1938. Approximate scale 1:4 , 320. 
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FEBRUARY 3, 1951 (FIGURE 5) 

Due to poor film resolutionr features co'uld not be determined · with 

certainty. The Plant area was developed by this year and is enclosed by a 

fence . There are three access roads leading onto the property from Guy Paine 

Road. A railroad spur enters from the northwestern corner of the site and 

leads to the possible West and East Process Areas, which appear to be used for 

loading and unloading of materials. Dark-toned material (DTM) is observed 

inside the possible Administration Buildings Area just east of administration 

building AB- 1. A water tower is located north of the dark-toned -material. 

Eight horizontal tanks (HT) are visible south of the railroad track near 

the possible West Process Area. These tanks remain throughout most of the 

analysis years and will continue to be annotated, but will not be discussed 

unless environmentally significant changes occur. West of the -tanks, located 

within the West Support Buildings Area, is another lone horizontal tank. This 

tank remains throughout the analysis years and will be annotated, but is not 

discussed further. Southwest of the West Support Buildings Area is an 

impoundment (IM) located in a possible water treatment area. 

A second water tower is situated in the northeastern portion of the plant. 

Drainage from the East Support Buildings area flows into the wooded area where 

it merges with drainage just north of Guy Paine Road and toward the southeast. 

Approximately 42 earth-covered bunkers (ECB) are observed throughout the 

entire southern portion of the site. Situated near the southeastern boundary 

of the plant is a cleared area (CA-l). A transshipment area is located south 

of the cleared area which remains visible throughout the analysis years. 

Possible vegetation ~tr~ss (VS) is observed in front of a warehouse (WH-1) 

located within the possible Warehouse Area. 

Surface drainage along the western portion of the property collects within 

low-lying areas and then flows west into an unnamed tributary. The unnamed 

tributary flows south through a culvert and empties into the surrounding 

wetland and into Rocky Creek. Drainage also collects in low-lying areas in the 

central portion of the site and then flows south toward the Landfill area and 

into Rocky Creek. 
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Several industrial complex areas north of the plant have been constructed 

by this time period. Also, a residential area is located northwest of one of 

the industrial complexes. 
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Figure 5. Former Macon Naval Ordnance Plant Landfill site, Plant area, 
February 3, 1951. Approximate scale 1:6,325. 
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FEBRUARY 3, 1951 (FIGURE 6) 

Due to poor film resolution, features could not be determined with 

certainty. The landfill area located south of the plant shows evidence of 

dumping activity. 

There appear to be two separate piles of possible solid waste (SW-1 and 

SW-2) and mounds of material (MM). A connecting access road (not numbered) 

provides access from the Plant area to the Landfill area. West of the Landfill 

area is another access road (Access Road-1) which provides access from the 

newly developed sand and gravel pit operation to the west . South of the sand 

and gravel pit operation is turbid water / sediment which appears to drain into 

Rocky Creek. Two additional access roads (Access Road-2 and Access Road-3) are 

noted along the eastern boundary of the Landfill area. A railroad spur has 

been developed since 1938 which goes from the northwest corner of the site to 

the east central boundary where Access Road-2 and Access Road-3 enter . 
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Figure 6. Former Macon Naval Ordnance Plant Landfill site, Landfill area , 
February 3, 1951 . Approximate scale 1:4,630 . 
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-MARCH 24, 1955 (FIGURE 7) 

On the west side of the Plant area, and north of the railroad spur, ground 

scarring (GS-2) is visible near administration building AB-1. This is also 

where the dark-toned material was last observed in 1951. Mounds of material 

(MM-1) are observed in the northern portion of the West Support Buildings area. 

Two new impoundments (three total) are observed in the possible water treatment 

area. Numerous piles of neatly arranged rows of fill (FL-2) are observed 

southwest of the impoundments along the side of a road which leads south to the 

Landfill area. 

Along the east side of administration building AB-2 are piles of probable 

fill (FL-1). Rail cars are noted just south of this building. South of the 

rail cars, in the possible East Process Area, crates (CR) are visible . Two new 

long, narrow buildings are under construction on either end of this East 

Process Area. Ground scarring (GS-4) is observed west of this East Process 

Area. Debris (Debris-1) is observed near the east support building ESB-1, 

situated in the northeastern portion of the Plant area. Ground scarring (GS-1) 

is noted just northeast of the East Support Buildings area. , 

Ground scarring (GS-5) is noted near the south side of warehouse WH-2. 

The possible vegetation stress observed in 1951 adjoining warehouse WH-1 has 

expanded southward. Two areas of probable stains (ST-1) are noted south and 

east of warehouse WH-3, while ground scarring (GS-3) is evident near the 

northeast corner of the warehouse. South of the possible Warehouse Area is an 

additional area of ground scarring (GS-6). The cleared area CA-l located to 

the east of the ECBs has increased greatly in size since 1951. Probable 

standing liquid (SL-1) is visible within this cleared area. 

North of the Plant area boundary and west of -Mead Road an industrial 

facility is under construction. An outfall (OF) is noted south of this 

facility. Drainage from this outfall flows onto the Plant Area property and in 

the wooded area in the northeast corner of the Plant area. 
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Figure 7. Former Macon Naval Ordnance Plant La ndfill site , Plant area, 
March 24, 1955. Approximate scale 1:6,325. 
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MARCH 24, 1955 (FIGURE 8) 

Due to ~dditional dumping since 1951 , · the site is developing into a 

landfill. The mounds of material and possible solid waste (SW-1) observed in 

1951 are no longer visible. 

Numerous small piles of fill (FL-1) have been placed on the Landfill area 

northeast of Access Road-1. Just to the east is a partially exposed pipe. 

South of fill area . FL - 1 is a deposit of solid waste (SW-2) observed on the edge 

along with scarring around the developing landfill. A truck (Truck-1) near the 

edge of the landfill may be dumping waste materials. Truck-1 is situated on an 

area of what appears to be possible seepage (Seepage-1) . Just to the south is 

another area of probable seepage (Seepage-2). Several sections of cleared 

areas (CA-l to CA-3) are visible in the north, northeastern, and eastern 

portions o~ the Landfill area. 

West of the Landfill area, and south of the sand and gravel pit operation, 

is an impoundment (IM-1). A breach (Breach-1) in the southwest corner of the 

impoundment is visible. Liquid is draining from this breach and is flowing 

south and into Rocky Creek . Additionally, turbid water/sediment is discernible 

south of the impoundment. 
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Figure 8. Former Macon Naval Ordnance Plant Landfill site, Landfill area , 
March 24 , 1955 . Approximate scale 1:4,440. 
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OCTOBER 11, 1958 (FIGURE 9) 

The following features observed and ~nnotated in 1955 have been removed or 

are no longer visible: ground scars GS-1 in the northeast, ground scars GS-3 

and GS-5 near the possible warehouse area; probable fill (FL-1) near 

administration building AB-2; fill (FL-2) on the western boundary; and the 

probable stains (ST-1) near warehouse WH-3. The cleared area (CA-l) observed 

since 1951 in the southeast corner of the site and the area of probable 

standing liquid (SL-1) observed inside it since 1955 are overgrown with 

vegetation. 

Mounds of material (MM-1) located within the West Support Buildings Area 

are present. A possible deposit of solid waste is visible west of west support 

building WSB-1. Runoff is also visible in this area, possibly .leading from 

west support building WSB-1. 

Near the western border of the possible West Process Area and south of the 

railroad tracks is a possible stained area (ST-2). More stains (ST-3) are 

noted west of the eight horizontal tanks in the center of the possible West 

Process Area. The possible vegetation stress observed south of warehouse WH-1 

since 1951 is still present and has increased in area. 

The outfall north of the Plant Area is still present . New industrial 

facilities are under construction northwest of the plant. 
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Figure 9. Fo rmer Macon Naval Ordnance Plant Landfill site, Plant area, 
October 11 , 1958 . Approximate scale 1: 6 , 265. 
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OCTOBER 11, 1958 (FIGURE 10) 

Numerous piles of fill (FL-1), observed in 1955 along the northeast edge 

of the access road, appear to have been graded. However, additional piles of 

fill . (FL-2) are now placed on the previous fill FL-1. A smaller pile of 'fill 

(FL-3) is noted nearby. Further north along the connecting access road and to 

the west are two disturbed areas (DA). Along the connecting access road and 

south of the railroad track are several possible containers. 

Dumping of solid waste (SW-2) along the edge of the landfill continues . 

Possible heavy seepage (Seepage-3) is noted near the northern edge of the 

landfill. Near the southeastern extent of the landfill are two additional 

areas of probable seepage (Seepage-2 and Seepage-4). A possible truck (Truck-

2) is noted nearby Seepage-4. To the south, turbid water in the wetland is 

noticed in two separate areas. 

The cleared areas (CA-l, CA-2, and CA-3) noted in 1955 are revegetated. 

West and off site of the Landfill area, the impoundment IM-1 now has a 

second breach (Breach-2) in its northeast corner and appears to be draining 

into the sand and gravel p i t. Breach-1, not depicted in this photograph, has 

been repaired. Turbid water/sediment remains south of impoundment IM-1. 
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Figure 1 0. Former Macon Naval Ordnance Plant Landfill site, Landfill area, 
October 11, 1958. Approximate scale 1 :4, 31 0 . 
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FEBRUARY 3, 1966 (FIGURE 11) . 

The following features observed since 1955 have been removed or are no 

longer visible: ground scar GS-2 in the northwest, Debris-1 in the northeast, 

and the off-site outfall to the north. Solid waste and stains (ST-2 and ST-3) 

observed in 1958 in and around the possible West Process Area have been removed 

or are no longer visible. 

Within the western portion of the site and south of the railroad track, 

the runoff observed in 1958 is still evident. The area of possible vegetation 

stress observed south of the possible Warehouse Area since 1951 is b~ginning to 

revegetate. In the eastern portion of the site , near the east support building 

ESB-2 is a cleared area (CA-2) with a possible mound of material (MM-2) within 

it. 

North of the Plant area, new industrial complexes continue to be 

constructed while other facilities are removed. The residential area in the 

northwest appears to have expanded since 1958. 
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Fo rmer Macon Nava l Ordnance Pl an t Land fi l l sit e , Plant are a, 
Februa ry 3 , 1966 . Approximat e scale 1 : 6 , 39 5 . 
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FEBRUARY 3, 1966 {FIGURE 12) 

The landfill has continued to expand ·with an increase in activity since 

1958. Possible seepages {Seepage-1 and Seepage-3) observed from 1955 to 1958 

have been covered and are no longer visible. Fill areas (FL-2 and FL-3) noted 

in 1958 appear to have been graded. 

Several stains are discernible near solid waste SW-2. Ground scar GS-1 is 

visible north of cleared area CA-4 which extends east to west near two other 

newly cleared areas (CA-5 and CA-6). Situated south of cleared area CA-6 is 

dark-toned material. Dumping continues along the edge of the landfill, where 

solid waste SW-2 is present. 

Runoff is visible and appears to be emanating from probable Seepage-2. 

Further east, probable Seepage-4 is still present. Turbid water is observed 

south of solid waste SW-2. This is possibly due to runoff of sediment from the 

landfill. However, an area of turbid water observed east of probable Seepage-4 

is no longer evident. 

A second landfill is developing west of the original landfill and parallel 

to the railroad. Dumping of solid waste (SW-3) is visible in this second 

landfill. A new access road (Access Road-4) allows vehicles from the sand and 

gravel pit operation to enter the landfill. Access Road-4 also leads to an 

industrial complex in the west (not depicted on this photograph) and provides 

access from that complex to the landfill. 

The sand and gravel pit located to the west of the Landfill area has 

expanded northward. A second area of standing liquid (SL-2) is noted north of 

standing liquid SL-1. There is a breach (Breach-3) in the berm that .separates 

these two areas of standing liquid, which allows the liquid to flow between 

them. Breach-2 observed in 1958 is repaired; however, another breach (Breach-

4) in the southwest corner of the impoundment IM-1 permits liquid to flow south 

into Rocky Creek. Turbid water/sediments remain visible south of impoundment 

IM-1 and is present in the wetland. 
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Figure 12. Former Maco n Naval Ordnance Plant Landfill site, Landfill area, 
February 3, 1966. Approximate scale 1:4,370. 
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MARCH 9, 1972- (FIGURE 13) 

In the western portion of the Plant area heavy runoff is observed south of 

the railroad track. The runoff appears possibly to be emanating from the west 

support building WSB - 1 or the administration building AB-1. The mounds of 

material (MM-1) observed from 1955 to 1958 have been removed. 

Few changes have occurred in the Plant area as compared to previous years. 

In the eastern portion of the site, near east support building ESB-1 is a new 

debris area (Debris-2). This is approximately the same location where Debris-1 

was observed in 1955 and 1958. To the east, the mound of material MM-2 and 

cleared area CA-2 remain since the previous photograph . 

East of the eight horizontal tanks is a possible spill from a truck. The 

ground scarring (GS-4) is still evident nearby. A cover is under construction 

within the possible West Process Area. Near warehouse WH-1, the possible 

vegetation stress appears to continue to slowly diminish in size and the area 

is revegetating . 

Additional features around the site include a truck along the western road 

in the southwest corner of the site; two rail cars north of the possible East 

Process Area; two additional rail cars in the transshipment area located in the 

southeastern corner of the plant; and along the southern boundary, two new 

buildings. West of the Plant area is a water treatment facility. 
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Figure 13. Former Macon Naval Ordnance Plant Landfill site, Plant area, 
March 9, 1972. Approximate scale 1:6,325 . 
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MARCH 9, 1972 (FIGURE 14} 

The landfill continues to expand. Tlie second landfill has expanded 

southward and is now larger in areal extent than the original landfill to the 

east. Scattered debris (D) is noted throughout and along the edge of the 

second landfill. Two separate deposits of solid waste (SW-4) are observed in 

this landfill. 

In the vicinity of the two landfills, the probable seepage areas 

(Seepage-2 and Seepage-4) observed from 1955 to 1966 are no longer visible. In 

addition, the area containing solid waste SW-3, ground· scar GS-1, and cleared 

areas CA-4, CA-5 and CA-6 has revegetated and these features are no longer 

visible. Dense vegetation prevents a clear observation of the pipe, so it is 

not annotated here or during the remainder of the analysis years. 

Deposits of fill (FL-3) and dark-toned material are observed between the 

two landfills. Just to the east of the original landfill, possible solid waste 

(SW-6) is scattered adjacent to the access road. Solid waste (SW-2) remains 

along the edge of the original landfill. Further east are several pools of 

standing liquid (SL-3). Near the eastern boundary of the site is a discernible 

extraction pit. 

Turbid water remains in the wetland and now appears to emanate from the 

southeast side of the second landfill. 

Changes to features to the west of the Landfill site include a new unpaved 

road that parallels the railroad track, and possible solid waste (SW-5} dumped 

at the southern end of this unpaved road. The impoundment IM-1 appears to have 

been covered and turbid w~ter/sediment is still present to the south. 
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Figure 14. Former Macon Naval Ordnance Plant Landfill site , Landfill area, 
March 9 , 1972. Approximate scal e 1 : 4,500. 
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OCTOBER 31 , 1975 (FIGURE 15) 

In the western portion of the property the runoff near administration 

building AB-1 is still present. A possible light-toned material is noted east 

of administration building AB-1. Within the possible West and East Process 

Areas, the construction of coverings appears completed. 

The possible spill from a t ruck in t he center of the site and Debris-2 in 

the northeast observed in 1972 are no longer visible. On the east side of the 

Plant area, within the east Support Buildings Area , the mound of material MM-2, 

inside cleared area CA-2, remains visible. To the south, the area of possible 

vegetation stress observed since 1951 near warehouse WH-1 is overgrown . A new 

building has been constructed in the southern portion of the property . 

Just north of the site, to the east of a parking lot, the remaining 

buildings of an industrial complex observed in 1972 have been removed. A new 

industrial complex has been built north of Guy Paine Road . Many other 

industrial complexes remain along the north and west sides of the site. 
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Figure 15 . Former Macon Naval Ordnance Plant Landfill site , Plant area , October 31 , 1975 . Approximate scale 1 : 6,395. 
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OCTOBER 31 , 1975 (FIGURE 16) 

The original landfill and the second . landfill have merged to form a 

single, large landfill. The following features annotated in or near the 

landfill in 1972 are no longer visible: solid waste SW-4 and SW-6, fill FL-3 , 

dark-toned material, and standing liquid SL-3. Along the edge of the landfill, 

solid waste SW-2, observed from 1951 to 1972, is no longer visible. 

Numerous deposits of solid waste are visible in different locations of the 

large landfill. On the northeast portion of the landfill, solid waste SW-8 is 

visible just south of the connecting access road. Possible solid waste SW-9 is 

visible along the northern shoulder of the connecting access road. Further 

south and along the connecting access road is solid waste SW-10. Seepage-6 is 

observed nearby and is possibly associated with solid waste SW- 10. 

On the western side of the large landfill is a probable deposit of solid 

waste (SW-7). Two separate locations of possible seepage (Seepage-S and 

Seepage-7) are observed just north and south respectively of probable solid 

waste SW-7. A smaller area of possible solid waste (SW-11) is observed just 

outside of the southern extent of the landfill. 

Numerous areas of debris litter a majority of the landfill. The cleared 

area (CA-7) along the northern edge of the railroad and the extraction pit 

located near the eastern boundary are still present. East of the extraction 

pit and outside the Landfill area boundary is a newly developed impoundment 

(IM-2) . 

West of the Landfill area and south of the sand and gravel pit operation, 

solid waste SW-5 is present. 
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Figure 16. Former Macon Naval Ordnance Plant Landfill site, Landfill area, 
October 31, 1975 . Approximate scale 1:4,370. 
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OCTOBER 13, 1980 (FIGURE 17) 

Runoff observed west of the W~st Support Buildings Area since 1958 is 

still evident. Possible sources of this runoff may be the administration 

building AB-1 and west support building WSB-1. Also, the possible light-toned 

material observed in 1975, located east of west support building WSB-1, is no 

longer visible . 

East of the. eight horizontal tanks and west of ground scar GS-4 is 

possible vegetation stress. In the eastern portion of the Plant area the mound 

o f material (MM-2) within cleared area CA-2 remains. Ground scarring (GS-7) is 

noted between warehouses WH-1 and WH-3. 
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Figure 17. Former Mac on Naval Ordnance Pl ant Landfill site , Plant area , 
October 13 , 1980 . Approximate scale 1:6,395, 
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OCTOBER 13, 1980 (FIGURE 18) 

Vegetation overgrowth covers a majority of the landfill. The following 

features observed in 1975 are no longer visible: possible areas of seepage 

(Seepage-S, Seepage-6, and Seepage-7),probable solid waste SW-7, and possible 

solid waste SW-9, SW-10, and SW-11. 

Within the landfill, near the connecting access road, a deposit of solid 

waste (SW-8) observed in 1975 remains. To its west is a new area of possible 

solid waste (SW- 12). Toward the southeast is another deposit of possible solid 

waste (SW-13). Fill FL-4 is observed nearby. 

Probable seepage (Seepage-8) is visible in the larger portion of the 

landfill near Access Road-4 . Nearby, along the southern edge of the landfill, 

is another area of possible seepage (Seepage-9). 

Cleared area CA-7 remains along the railroad in the north portion of the 

landfill. However, the extraction pit noted since 1972 may be filled and is 
overgrown with vegetation. 

West of the Landfill area and south of the sand and gravel pit operation, 

the de~osit of solid waste (SW-S),observed in 1975, is still present. 
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Figure 18 . Former Macon Naval Ordnance Plant Landfill site , Landf i ll area, October 1 3 , 1980 . Approximate scale 1 : 4 , 440. 
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FEBRUARY 24, 1988 (FIGURE 19) 

Numerous changes have taken place since the previous photograph. The 

following features were observed from 1951 to 1980 and are no longer visible: 

all of the approximately 42 earth-covered bunkers (ECB), the two water towers, 

and a portion of the probable housing area. 

The runoff observed on the west side of the site since 1958 is no longer 

visible and the two buildings that may have contributed to the runoff (WSB-1 

and AB-1) have also been removed. 

The eight horizontal tanks observed from 1951 to 1980 have been removed; 

however, the possible vegetation stress that may be associated with these tanks 

is still evident. Toward the east, the ground scar GS-4 observed since 1951 is 

incorporated in a cleared area (CA-3). A new parking lot is constructed west 

of administration building AB-2. 

Along the eastern portion of the property, within the East Support 

Buildings area, the mound of material (MM-2) and the cleared area (CA-2) 

observed from 1966 to 1980 have been removed and the area has overgrown. To 

the south, ground scar GS-7 situated between warehouse WH-1 and WH-3 is no 

longer visible and the area has also overgrown. Southeast of the possible 

warehouse area, a new road has been developed which extends east to Mead Road. 

Vegetation overgrowth within the possible water treatment facility on the west 

side of the site precludes a clear view of two of the three impoundments 

observed since 1955. Several new buildings are scattered throughout the site 

and a new business is observed north of Guy Paine Road. 
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Figure J.9 . 
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FEBRUARY 24, 1988 (FIGURE 20} 

The large landfill has revegetated and dumping activities are less 

discernible; however, in the northeast portion of the landfill along the 

connecting access road , additional dumping is increasing the size of solid 

waste SW-8. Nearby is a . pool of standing liquid (SL- 4} . Further south along 

the access road is a large deposit of solid waste (SW-14) where solid waste 

SW-10 was observe~ in 1975. Nearby, solid waste SW-13 has also increased in 

size. Fill FL-4 noted in 1980 is now graded. 

In the southwest portion of the landfill, near the edge, pos s ible 

Seepage-9 is reduced in size; however, probable Seepage-a is no longer visible. 

West of the l a rge landfill, off the Landfill area, and south of the sand 

and gravel pit operation,. solid waste SW-5 remains. East of the Landfill area 

impoundment IM-2 appears to have been filled and a water treatment facility has 

been constructed in its place. An excavation area is now visible north of this 

facility. 
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Figure 20. Former Macon Naval Ordnance Plant Landfill si te, Landfill area , 
February 24 , 1988. Approximate scale 1:4,440 . 
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GLOSSARY 

Access Road - A paved or unpaved route of vehicular access. 

Berm/Dike - An embankment of either ·natural or man-made materials that 
impounds liquids, solids or other materials, or controls flood waters. 

Cleared Area (CA) - An area from which man has removed trees, shrubs, or other 
natural vegetative cover. 

Dark-, Medium-, or Light-Toned - Tones of features in question are compared 
with the darkest and lightest tones of gray (if using B&W photography ) on the 
print. 

Debris (D ) - The remains of anything that can be identified as being broken 
down, destroyed, demolished, or dismantled. 

Excavation Area (EX) - An area where earth or other material is being removed 
in order to alter the ground level (e.g., building construction). 

Fill (FL) - Earth, stones, or other material that is used to build up the 
level of an area of ground. 

Ground Scar {GS) - An area of bare soil, apparently the result of human 
activity . 

Impoundment (IM) - A liquid containment area that appears to be related to 
activity on a site but does not appear to be used for waste storage, disposal 
and/or treatment. 

Mounded Material (MM) - Piles of raw or waste ma terials on or in the vicinity 
of the site. 

Outfall (OF) - The place where an effluent is discharged into the environment . 

Seepage - Visible liquid from beneath the dikes of lagoons or impoundments. 

Stain (ST) - A residue or discoloration resulting from a spill, discharge, or 
removed/dispersed materials. 

Tanks- Vertical tanks (VT), horizontal tanks (HT), pressure tanks (PT), tank 
farms, and solid waste management units. A large receptacle, container, or 
structure for holding liquid or gas. 

Vegetation Stress (VS) . - Describes a condition wherein vegetation has been 
weakened (but not irreversibly damaged) by lack of water, disease, or exposure 
to toxic substances. 

Wetlands - Areas that are inundated or saturated by surface or ground water at 
a frequency and duration sufficient to support, and under normal circumstances 
do support, a prevalence of vegetation typically adapted for life in saturated 
soil conditions . Wetlands generally include swamps, marshes, bogs, and 
similar areas. 
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EXECUTIVE SUMMARY 

Final Site Investigation Report 
Former Macon Naval Ordnance Landfill 

Rust Project No. 33941.000 

The former Macon Naval Ordnance Plant (tvfNOP) Landfill site is located in an industrial setting of 

south Macon, Bibb County, Georgia. Other than the landfilled area, the site is undeveloped. Land 

use in the area is primarily industrial with some undeveloped areas to the south. The site was 

originally a part of the MNOP which included the Allied Industrial Park (AIP) property immediately 

to the north. The MNOP was constructed and operated by Reynolds Corporation prior to World 

War II. The Navy assumed operations in 1941 and continued operations until 1965 for the 

production of ordnance. The Georgia Hazardous Site Inventory (HSI) currently lists the former 

MNOP Landfill site (HSI number l 0 167) as a Class II site under the Georgia Hazardous Site 

Response Act (HSRA). 

Rust Environment and Infrastructure (Rust) was contracted by the Savannah District of the U.S. 

Army Corps of Engineers (USACE) to complete parallel site investigations at the former MNOP 

Landfill site and at the AlP. The AlP study is described under a separate cover. The purpose of the 

former MNOP Landfill investigation was to collect sufficient information concerning site 

contamination to prepare a Compliance Status Report (CSR) as required under Section 391-3-19-.06 

of the HSRA regulations. 

Historical information indicated that potential sources of contamination may include the inactive 

landfill located on the site, an area noted as having been an explosives demolition area, and an 

off-site landfill located immediately west of the site. To evaluate these sources and general site 

conditions, the scope of work included collecting soil samples from on-site borings, field screening 

groundwater collected from temporary sampling points, installing and sampling groundwater wells, 

collecting biota samples from a nearby creek, and collecting surface water and sediment samples 

from on-site and off-site drainage features. 

The results of the groundwater sampling indicate that a release of trichloroethene (TCE), and other 

constituents has occurred. Site groundwater contamination appears to be localized to areas 

immediately surrounding the landfill. The extent of groundwater contamination has not been 

determined. The analytical results did not reveal any evidence of contamination for explosive 

residues, semi-volatiles, pesticides, or polychlorinated biphenyls (PCBs). 

The results of soil sampling indicate that elevated levels of metals and PCBs are present throughout 

the subsoils of the site. The contamination is present adjacent to the source areas and at locations 

in the floodplain to the south. These contaminants will not likely undergo significant natural 

:~ · degredations, but will strongly sorb to soil. No evidence of explosive residues contamination was 

identified in the soils sampled. 
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Surface water and sediment samples collected found no evidence of contamination in Rocky Creek, 

south of the site. However, surface water samples collected north and southeast of the source areas 

were found to contain metals and volatile organic compounds (VOCs). Sediment samples from the 

same areas detected VOCs, semi-volatiles, and metals . Detections in the samples collected to the 

north indicate the possibility of an off-site source to the north or northwest. 

Potential receptors include hunters and fisherman, environmental samplers, and trespassers. 

Ecological receptors are numerous and include a variety of small and large mammals, birds, and 

aquatic organisms. The most feasible routes by which exposure to contaminants could occur include 

ingestion and/or dermal contact with contaminated soil or surface waters, inhalation of soil 

particulates, and ingestion of contaminated fish or game. 

Based on the analytical results, the on-site landfill appears to be a likely source of the contaminants 

identified. There is no indication of explosives residues in soil or groundwater. 

It is concluded that contaminant levels in the shallow groundwater currently exceeds the state of 

Georgia's risk reduction standards (RRS) as promulgated in the Hazardous Sites Response Act 

(HSRA). While a large number of constituents were detected in the groundwater samples, only lead, 

arsenic, TCE, 1, 1-DCE, and vinyl chloride were detected at more than one location in concentrations 

greater than the Type 4 (nonresidential) RRS. The Type 4 RRS for soil were exceeded for only lead 

and para-cymene. 

Based on the results of investigation and current site conditions it is recommended that further 

definition of the vertical and horizontal extent of soil and groundwater contamination be completed 

to meetthe requirements of a HSRA Compliance Status Report. Further definition of the sources 

identified in this report will also be necessary. A full description of the project conclusions and 

recommendations can be found in Section 11 of this report. 
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This report documents the site investigation conducted by Rust Environment and Infrastructure at 

the former Macon Naval Ordnance Plant Landfill (MNOP Landfill) site. The Georgia Hazardous 

Site Inventory (HSI) currently lists the site (HSI number 10 167) as a Class II site under the Georgia 

Hazardous Site Response Act (HSRA). Historically, the site was part of the Macon Naval Ordnance 

Plant (MNOP) which was owned by the United States Navy until 1965. 

This report was prepared by Rust for the Savannah District of the U.S. Army Corps of Engineers 

(USACE) in accordance with Contract Number DACA 21-93-D-0029, Delivery Order No. 24. The 

original intent of the investigation was to collect sufficient information concerning site 

contamination to prepare a Compliance Status Report (CSR) as required under Section 391-3-19-.06 

of the HSRA regulations. Little was known concerning the types. sources, and extent of 

contamination prior to this site investigation. Due to the lack of knowledge concerning specifics 

of the potential contamination, the scope of work was designed to provide an understanding of site 

conditions through a broad scale investigation. 

The investigation included the sampling of subsurface and surface soils, groundwater, surface water, 

and stream sediment from multiple locations across the site. While this investigation has provided 

a good estimate of the general nature and extent of the contamination, not all of the requirements of 

a CSR were met (specifically the full delineation of the horizontal and vertical extent of 

contamination). 

The following report is structured to provide information applicable to the creation of a CSR 

following further study. Therefore, the report includes information concerning the physical setting 

an evaluation of environmental data collected, an evaluation of potential environmental receptors, 

a discussion of current and historical property ownership, an evaluation of the site's compliance with 

the HSRA Risk Reduction Standards, and recommendations for further actions to be taken. 

Geologic. hydrogeologic, and chemical data used in this evaluation were obtained by Rust from 

January through May 1996. 

1.1 SITE DESCRIPTION 

The landfill site is in Bibb County on the south side of Macon, Georgia (Figure 1-1) on the property 

formerly occupied by the Macon Naval Ordnance Plant. The topography in this area slopes to the 

( south from approximately 300 feet above mean sea level (msl) to 275 feet msl at Rocky Creek 
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immediately south of the landfill . 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. 

Land use in the area around the site is primarily industrial. The landfill is bordered on the south by 

Rocky Creek. The Rocky Creek Waste Water Treatment Plant, operated by the Macon Water 

Authority, is located east of the landfill. The Riverwood International plant site is east of the 

treatment plant. The western side of the property is bordered by the Armstrong Cork Company's 

(Armstrong Cork) plant site. The property to the north is occupied by the Allied Industrial Park 

(AlP). The Armstrong Cork plant and the AlP are Class II HSRA sites (HSI site numbers 10131 and 

10308, respectively). The Riverwood International site is a Class IV HSRA site (HSI site number 

I 0027). 

1.2 BACKGROUND 

As stated earlier, the former MNOP Landfill site was once part of the MNOP which included the 

AlP property to the north. 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. The MNOP owned and operated the landfill south of the 

manufacturing areas. 

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. Maxson subsequently sold the property to Allied Chemical Corporation in 1973 

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 containing the landfill to the Macon Water Authority in 1989. The landfill was used by all 

owners subsequent to the Navy until approximately 1974, at which time the site was closed. 

However, evidence at the site indicates that intermittent dumping of construction and demolition 

debris has continued. 

The landfill is said to have received explosives and flammable wastes during Navy operations, but 

in interviews and previous studies (ESE, 1990) the landfill wastes were indicated to be limited 

primarily to solid waste, used parts, and construction debris . A bum pit was located in the same 

general area as the landfill . The burn pit was used for explosives testing and the disposal of 

flammable waste. 
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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 Cork. The Armstrong Cork property sampled contained a drum storage area and a 

pond. Organic and inorganic analytes were detected in each media (ESE, 1990). The analytical 

results for groundwater and soil are found on Tables 1-1 and 1-2, respectively. Figure 1-2 shows 

the locations sampled as part of the 1989-90 investigation. 

Also during this investigation, groundwater samples were collected from five monitor 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 down gradient samples only. The explosives compounds 1,3-DNB and 2,4-DNT were detected 

in groundwater samples collected downgradient of the landfill. Pentaerythritoltetranitrate (PETN), 

a common component of fuses and primers, was detected in a sample collected from only the 
upgradient well (MW-1). TricWoroethene and vinyl chloride were also detected in groundwater 

samples collected downgradient of the landfill. Bis(2-ethylhexyl)phthalate was detected in every 

well and the equipment blank, which probably indicates it is laboratory contamination and is 

therefore, not considered significant. 

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 provided. 

Two composite soil samples were collected from the Armstrong property, one from the pond 
containing the discolored water and one from the soils in the area of the drums (Figure 1-2). 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. 
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Compound 
MW-1 

cyanide {mgiL) --
nitrogen N0 2 +NO> {mg/L as N) 5 .45 

arsenic, total (mg/L) -

barium, total {mg/L) 0.0507 

chromium, total (mg/L) 0 .0 140 

iron, total (mg/L) 4.42 

manganese, total {mg/L) 0.428 

selenium. total (mg/L) --
sod ium, total (mg/L) 20.6 

pentaerythritol tetranitrate (J..tg/L) 68.8 

1,3-dinitrobenzene {,ug/L) .. 

2.4-dinitrotoluene (,ug/L) --

trichloroethene (,ug/L) .. 

vinyl chloride (,ug/L) --

bis{2-ethylhexyl)phthalate(,~.~.L! /L) 1.6 
-Note: GA = Georg1a state standard descnbed 10 EPA (1988). 

Table 1-l 
Summary of Previous Groundwater Analytical Data 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

Sample Identification 

MW-2 MW-3 MW-4 !\·IW-5 MW-3-DP MW-EB 

0 .133 0 .005 -- -· -- --

0 .15 1 0.040 .. -- 0.073 0.021 

0 .0032 . 0 .0029 .. -- -- -
0 .120 0 .0556 0 .0418 0.109 0 .0569 0 .0015 

0.0259 . 0 .0 18 1 0 .0091 -- 0 .0118 --

19.0 5.91 19.2 17.3 6.04 0.0124 

0 .590 0 .0970 0 .248 0.530 0. 100 --

-- 0 .0023 .. -- -- --

28.7 13.6 8. 12 9.30 14.3 0 .169 

-- .. .. -- 33.3 --
- 1.18 -- -- 1.23 --
-- 1.83 -- -- 1.68 .. 

7 .000 3,800 110 19 3,900 --

-- -- 170 -- .. --
1.7 6.4 2.4 1.2 3.0 1.2 

GA Recom = recommended Georg ia standard - nonenforceable (Personal Communication. Frc;d Lehman). 

Water 
Quality 

MW-TB SO-TB Criterion 

NRQ NRQ 0.0035 

NRQ NRQ 10 

NRQ NRQ 0.005 "' 

NRQ NRQ l.O 

NRQ NRQ 0.05 

NRQ NRQ 0 .3 

NRQ NRQ 0 .05 

NRQ NRQ 0.01 

NRQ NRQ 20 

NRQ NRQ NC 

NRQ NRQ NC 

NRQ NRQ 1.1 

.. -- 5 

-- -- 2 

NRQ NRQ 10,000 

MCL= maximum contaminant levd specified in the National Primary d rinking Water Regulations, 40 CFR 141.1 1 {July I, 1986} and the National Secondary Drinking Water Regulations, 
40 CFR 143.3 (July I, 1986}. 

mg/L = milligrams per liter . 
NRQ = not required. 

Rosenblatt = criteria suggested hy Rosenblatt ( 1981) for the permissible conce ntration level for the contaminant in drinking water. 
,ug/L = micrograms per liter. 
WQC = suggested ambient water quality criteria fo r the protection of human health from the toxic properties or carcinogenic effects of the compound: criteria associated with cancer risk 

levels {CRLs) of I ~ 10-6 are reported where available: these criter ia a re summarized in the docume nt Quality Criteria for Water 1986, EPA, May I, 1986, Washington, DC: c riteria 
we re previously announced in 45 FR 79318 (November 28, 1984), 49 FR 5831 (Februa ry 15, 1984}, a nd 50 FR 30784 {July 29, 1984). 

-- = not detected at method detection limit. 

Source: ESE, 1990 
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Regula tion 

GA 

MCL 

MCL 

MCL 

MCL 

MCL 

MCL 

MCL 

GA Recom 

--

--

Rosenblatt 

MCL 

MCL 

WQC 
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Table 1-2 
Summary of Previous Soil Analytical Data 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

Sample Identification 
Compound* 

SO-l S0-2 S0~3 S0-4 SO-S 

moisture (% wet wt.) 9.3 14.2 11.6 44.3 52.6 

arsenic 0.650 1.55 0.574 0.781 4.83 

barium 6.92 11.4 8.71 196 70.5 

chromium 7.02 8.87 5.82 22.1 29.6 

lead -- 5.00 -- 41.8 39.3 

anthracene -- -- -- -- 0.32 

benzo(a )anthracene -- -- -- -- 1.4 

benzo(b )fluoranthene -- -- -- -- 0.92 

benzo(k)fluoranthene -- -- -- -- 0.67 

benzo(a)pyrene -- -- -- -- 0.69 

benzo(g,h,i)perylene -- -- -- l.9 0.72 

chrysene -- -- -- -- 0.95 

f1 uo ranthene -- -- -- -- 2.1 

indeno( 1,2,3-cd)pyrene -- -- -- -- 0.75 

phenanthrene -- -- -- -- 1.0 

pyrene -- -- -- -- 1.8 

nitrogen, NO~+N03, sediment (f,ig/g-dry) 4.3 -- -- 196 --
hydrocarbons, petroleum (ugfg-dry) -- -- -- 1,020 207 

Note: fig/g-dry = micrograms per gram, dry weight. 
-- = not selected at method detection limit. 

S0-3-DP 

13.4 

0.502 

7.26 

3.99 

--

--

--
--

--

--
--

--

--
--
--
--

0.71 

--

* = units are in milligrams per kilogram, dry weight (mg/kg-dry) unless otherwise noted. 

Source: ESE, 1990 
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2.0 PHYSICAL SETTING 

2.1 SUBSURFACE GEOLOGY 

Final Site Investigation Report 
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The former MNOP Landfill site is underlain by a thin surficial deposit composed primarily of 

red-brown silty sands, clayey silts and silty clays at ground surface which in tum is underlain by 

sands, silts, and clay of the Tuscaloosa formation. The surficial materials from north to south, 

toward Rocky Creek, becomes increasingly organic rich and, in places, are composed of peat and 

organic-rich silts/clay. 

Geologic profiles were generated using data gathered during this and previous investigations. 

Figure 2-1 is a cross section location map, while the cross sections are represented in Figures 2-2 

through 2-4. The boring logs and well construction summaries for the historical data used in this 

report and those generated as part of the current investigation are found in Appendix A. The cross 

sections generated define two distinctive (shallow) lithologic units: 

• surficial deposits composed of silty sand, clay, peat and orgamc silts/clay 

(Quaternary) 

• clayey sand, clean sands, clay and silt (Tuscaloosa) 

The surficial unit varies in thickness from 4 to 7 feet and is composed of residual soils to the north 

and organic rich, mostly clayey deposits (Quaternary) to the south. The organic rich deposits were 

probably laid down as a result of vertical accretion of the flood plain adjacent to Rocky Creek. The 

base of the surficial unit is estimated to be at elevation 280 feet msl sloping to 272 feet msl near 

Rocky Creek. Below the surficial materials, the Tuscaloosa is composed of what appears to be 

predominantly sand and clayey sand with interbeds of clay and silt. The Tuscaloosa has distinctive 

grey/green-grey silts and clays and white-tan kaolinitic clayey sands. 

The surficial materials are saturated throughout the floodplain area, and is sufficiently thick to form 

a distinctive hydrogeologic unit in these areas. Monitoring wells near the fom1er MNOP Landfill 

site are predominantly screened into the underlying Tuscaloosa silts, sands, and clays, while 

monitoring wells near Rocky Creek, such as MW-6, MW-7, MW-8, MW-9 and MW-10 are 
predominantly screened into the surficial unit. 

The deeper stratigraphic and lithologic units are known only from the drillers logs available for many 

of the deep water-supply wells which surround the site and from review of available literature. The 
Cretaceous aged Tuscaloosa formation consists oflight-colored sand, sandy clay, and discontinuous 
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clay (LeGrand, 1962). Sand beds within the Tuscaloosa formation are exceptionally productive and 

form an ample source of fresh, high quality water used for industrial and potable purposes. The 

Tuscaloosa is approximately 280 to 285 feet thick (260 to 265 feet thick below former MNOP 

Landfill site) and directly overlies what is described in drillers logs as "granite", "marl", or 

" limestone". In several of the drilled wells, 10 to 20 feet of marl or limestone is described to overlie 

granite but is not always present. 

In each of the drilled wells reviewed from Armstrong Cork (seven deep wells located west and north 

ofMNOP landfill), RiveiVJood International Corp (3 deep wells located east), and Keebler (one deep 

well to the north of AlP), a consistent stratigraphic sequence can be observed. At an elevation of 

approximately 248 feet msl a white and pink clay unit is encountered. This clay, which appears to 

be discontinuous across the area, is roughly 12 feet thick where present. In Armstrong well No. 7, 

which is the closest well to the former MNOP landfill, this clay appears to be absent and may be 

represented by what is described as a coarse sand with streaks of white clay. This unit is interpreted 

to be the base of the shallow water-table aquifer making the shallow aquifer approximately 30 feet 

thick assuming the water-table is at 280 feet msl. 

Between the "shallow aquifer" and the first significant water bearing sand aquifer is a sequence of 

interbedded sand and clay (predominantly sand with clay and clay interbeds) that measures roughly 

59 feet thick. In the Armstrong No.7 well this unit is approximately 62 feet thick. Below the 

interbedded sands and clay, between approximately 95 and 120 feet bls, is a medium to coarse 

grained water producing sand. Almost all water-supply wells in the area are screened across this 25 

foot thick sand. Two or more water bearing sands or sequences of sands and clays are encountered 

between 120 feet bls and the base of the Tuscaloosa formation. Distinctive clay units are 

encountered between about 160 and 180 feet bls and between·200 and 220 feet bls. 

2.2 HYDROGEOLOGY 

Based upon literature review, evaluation of geologic logs both on-site and from deep water-supply 

wells, the following hydrogeologic units are defined: 

• shallow water-table aquifer: the shallow aquifer extends from the water-table to 

approximately 30 feet bls. The shallow aquifer is comprised primarily of clayey 

sands, clean sands, and silty sands with frequent but discontinuous silt-clay intervals. 

The shallow aquifer also includes saturated portions of the surficial clay, silty sand 

and organic rich silt/clay deposits. Rocky Creek forms a discharge boundary for the 

shallow aquifer. 
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• interbedded sand and clav units: This unit is characterized by a distinctive red-white 

12-foot thick clay unit overlying an approximately 60-foot thick sequence of 

interbedded sand and clay. Note that near the MNOP landfill, the distinctive 

red-white clay appears to be absent based upon logs from nearby w~ter-supply wells. 

The "interbedded" unit is encountered between 35 and 95 feet bls. The clay and 

interbedded sand and clay units may form a confining unit or leaky confining unit to 

the deeper water producing aquifer zones. 

• Tuscaloosa sand aquifeds): the Tuscaloosa sand aquifers consist of three or more 

primary water bearing sands or sequences of interbedded sand and clay separated by 

clay. This includes a shallow interval, from approximately 95 to 120 feet bls at 

Armstrong No. 7 well, and deeper aquifers between approximately 135 bls and the 

base of the Tuscaloosa at approximately 265 feet bls. 

The following discussion on groundwater flow primarily deals with the shallow aquifer under study. 

Table 2-1 provides a summary of well construction details which groundwater flow and 

measurement data are based upon. All monitor wells are screened into the shallow aquifer except 

for MW-11 which is interpreted to be screened into the "interbedded" unit. 

' The groundwater flow direction for the shallow aquifer at the former MNOP Landfill site is 

generally in a south direction toward Rocky Creek, based on water levels taken on April 25, 1996. · 

The potentiometric surface map (Figure 2-5) shows a predominant flow direction to the south except 

for in the vicinity of the pond where the potentiometric surface appears to be slightly mounded, 

possibly due to recharge from this surface water feature. 

Depth to groundwater varies from about 14 feet bls at MW -1 to less than 2 feet bls in the area of the 

former MNOP Landfill site (Table 2-2). Saturated ground surface conditions exist all through the 

floodplain areas south of the former MNOP landfill. Static water levels correlated to elevations msl 

ranged from 292.34 feet msl at MW-1 to approximately 275 feet msl at monitoring wells MW-7 and 

MW-8 near Rocky Creek. 

Rust conducted a study of the former MNOP which included the installation of piezometers on the 

AIP property, north of the former MNOP Landfill site (Rust, 1994). The hydraulic conductivity of 

the shallow aquifer was estimated by conducting hydraulic slug tests on the piezometers installed. 

Because no slug testing has been conducted on monitoring wells at the former MNOP Landfili, the 

results obtained from the AlP are included here as estimated conductivity values for the similar types 

of materials observed at the Landfill site. These results are expected to be representative of the 

Tuscaloosa sands, silts and clay units. 
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Well No. Northing 
Coordinate 

MW- 1 1008453.52 
MW-2 1007495.06 
MW-3 1007249.66 

MW-4 1007276.37 
MW-5 1007329.30 
MW-6 1007074.45 
MW-7 1006814.08 
MW-8 1006893.75 
MW-9 1006972. 18 
MW-10 1007259.72 
MW- 11 1007284.82 
PZ-1 1010971.39 
PZ-2 1011352.85 
PZ-3 . 1009930.01 

PZ-4 1009238.56 
PZ-5 1008907.39 
PZ-6 I 008681 .5 3 

ft-msl = feet mean sea level 
fi-bls = feet below land surface 
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Easting Ground Elev. 
Coordinate rt-msl 

658704.01 306.4 

659335.07 283.9 

659675.89 280.8 

6592 17.75 278.9 
659 11 0.10 278.5 
659019.61 276.8 

659355.04 276.9 

659730.93 275.4 
660189.45 275.7 
660061.84 277.4 
659218.67 279.0 
658986.27 322.6 
661746.59 35 1.0 

660709.40 343.8 

660710.80 333.0 

659173.21 308.2 
661729.58 304.9 

Table 2-1 
Well Construction Summary 
Macon Naval Ordnance Plant 

Macon, Georgia 
Rust Project No. 33941.000 

Top of Casing Top Screen Bottom 
Elevation ft-bls Screen 

ft-msl ft-bls 

308.87 24.2 34.2 

286.06 12. 1 22.1 

283.04 13.4 23.4 

281.12 5.4 15.4 

280.69 6.0 16.0 

279.3 4.8 14.8 
278.2 3.8 8.8 

277.87 2.0 7.0 

278.20 2.7 7.7 
279.92 3.0 8.0 
281.52 40.0 50.0 
325.17 2 1.0 31.0 
350.70 39.5 49.5 

346.12 44.5 54.5 

335. 11 39.5 49.5 

310.48 14.5 24.5 
307.21 19.5 29.5 

.. -..... 

Bottom Top Seal Bottom Well Date 
Well ft-bls Seal Material Installed 
ft-bls rt-bls 

34.2 17.5 21.0 2"-PVC 9/12/89 
22.1 2.0 4.0 2"-PVC 9/ 13/89 

23.4 8.1 10.8 2"-PVC 9/14/89 

15.4 1.4 3.7 2"-PVC 9/14/89 
16.0 2.2 4.4 2~-rvc 9/15/89 
15.3 0.5 1.5 2"-PVC 1/29/96 
9.1 0.0 3.8 2"-PVC 2/6/96 
7.3 0.0 2.0 2"-PVC 2/8/96 
8.0 0.0 2.7 2"-PVC 2/7/96 
8.3 0.0 3.0 2"-PVC 2/6/96 

50.5 28.6 32.6 2"-PVC J/26/96 
31.5 11.0 17.0 2"-PVC 10/11 /94 
50.0 31.0 37.0 2"-PVC 10/6/94 

55.0 36.0 42.0 2"-PVC 10/13/94 

50.0 32.0 37.0 2"-PVC 10/5/94 

25.0 5.5 10.5 2"-PVC 10/6/94 
30.0 10.7 16.0 2"-PVC 10f7/94 
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Well No. Northing 
Coordinate 

MW- 1 1008453.52 
MW-2 1007495.06 
MW-3 1007249.66 
MW-4 1007276.37 
MW-5 1007329.30 
MW-6 1007074.45 
MW-7 1006814.08 
MW-8 1006893.75 
MW-9 1006972.18 
MW- 10 1007259.72 
MW-11 1007284.82 
PZ-1 I 0 I 097 1.39 
PZ-2 10 11 352.85 
PZ-3 1009930.01 
PZ-4 1009238.56 
PZ-5 1008907.39 
PZ-6 1008681 .53 

ft. msl =feet mean sea level 

Table 2-2 
Groundwater Elevation Suminary 

Macon Naval Ordnance Plant 
Macon, Georgia 

Rust Project No. 33941.000 

Easting · Ground Top of Casing 
Coordinate Surface Elevation 

Elevation ft. msl 
ft. msl 

658704.01 306.4 308.87 
659335.07 283.9 286.06 
659675 .89 280.8 283 .04 
659217.75 278.9 281.12 
659110.10 278 .5 280.69 
6590 19.61 276.8 279.3 
659355.04 276 .9 278.2 

659730.93 275.4 277.90 
660189.45 275.7 278.20 

660061.84 277.4 279.90 
6592 18.67 279.0 281.50 
658986.27 322.6 325.17 
661746.59 351.0 350.70 
660709.40 343.8 346.12 
660710.80 333.0 335. 11 
659173.21 308.2 310.48 
661729.58 304.9 307.2 1 

ft. bls =feet below land surface 
ft. TOC = feet below top of casing 
Note: all measurements taken 4/25/96 

MW-1 through MW-11 at former MNOP Landfill 
PZ-1 through PZ-6 at AlP 
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Depth to Water 
Water Elevation 

fLTOC ft. msl 

16.53 292.34 
4.86 281.20 
4.22 278 .82 
3.05 278 .07 
2.23 278.46 
1.96 277.29 
3.25 274.93 
3.24 274.66 
2.82 275.38 
2.73 277.17 
7. 15 274.35 
8.19 316.98 

43.04 307.66 
49.72 296.40 
41.38 293.73 
16.05 294.43 
17.45 289.76 

9129197 
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Hydraulic conductivity is a measure of a fluid's ability to move through a porous media under a unit 

gradient and is an important variable in evaluating groundwater flow velocities . Calculations 

indicate the average hydraulic conductivity for the six piezometers tested to be 2.1 x 1 o-3 feet per 

minute (ft/min) while the highest calculated value was 6.3 x 1 o-3 ft/min. 

The horizontal average linear groundwater flow velocities were calculated for the former MNOP 

Landfill site using the Darcy equation (Fetter, 1988). The results indicate groundwater flow in the 

shallow aquifer is estimated to be 32 feet per year using the average hydraulic conductivity value 

reported and a high of I 00 feet per year using the high hydraulic conductivity reported. The average 

hydraulic gradient used in these calculations was 0.0074 (see calculations in Appendix A). 

Information on the vertical flow gradients between the two aquifers is only known from the observed 

gradients between monitoring wells MW-4 and MW-1 1 which are nested together and screened 

across the shallow aquifer, and deeper (interbedded) aquifer respectively. Vertical gradient was 

calculated by dividing the groundwater head difference between nested wells by the vertical 

elevation difference from screen interval midpoints. Positive gradients indicate upward flow, and 

negative gradients indicate downward flow. The head difference between MW-4 and MW-11 for 

April 25, I 996 was a -3.72 feet over a 34.4 foot vertical distance giving a gradient of -0.108 ft/ft. 

: · Based upon differing water levels in this well nest, a strong downward gradient appears to exist 

between the shallow aquifer and the underlying interbedded water bearing unit. It is interesting to 

note that the groundwater elevation at MW-11 (274.35 msl) is almost half a foot lower than 

groundwater elevations measured in shallow monitor wells near Rocky Creek. This may be a 

general indication that the water-supply wells adjacent to the site may have locally reversed the 

natural hydraulic gradient in this interbedded unit and underlying aquifers. 

! 
~ 

Groundwater within the shallow aquifer is expected to move from north to south and discharge to 

Rocky Creek and/or it's poorly defined tributaries which drain the floodplain area between the 

former MNOP landfill and the creek. The shallow aquifer may also recharge deeper aquifers by 

downward infiltration through underlying geologic units. 

2.3 WATER USE 

According to LeGrand (1962), all municipalities within the vicinity of the study area use water from 

wells except for the city of Macon, which treats water from the Ocmulgee River. The Macon-Bibb 

county water system indicates that ali' water is collected at one intake on the Ocmulgee River near 

the intersection of interstates l-75 and 1-16. Industrial groundwater use is more frequent south of 

Macon. Local irrigation' using well-water is practiced, but the overall use is small. 
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Three water~supply wells currently exist on the AlP property and a number of other supply wells 

operate to the east, west and north (Figure 2~6). Table 2~3 summarizes available well construction 

details for well records on file at the USGS Log Library. One of the wells at the AIP site, a 287-foot 

deep water well installed during Navy ownership, provided non~potable water for use in plant 

operations. According to site personnel, the pumping apparatus is still in place, but is nonfunctional. 
It is unclear when the well was last used. No well construction details on this well were available 

from the USGS. Another non-potable water-supply well (16W023 on Figure 2-6) is located on the 

southern portion of the AlP property, between the southern perimeter road and the Central of 

Georgia railroad spur. This 243 foot well is owned by Armstrong Cork and is currently active. A 

third water-s'upply well was drilled on the AIP property at the same time as the initial 1994 Rust 

investigation. The well is owned by the Georgia Hydrate Corporation, which recently acquired 
property from the Macon-Bibb County Industrial Authority. The well is located in the southeastern 

corner of the AIP property, near the railroad spur used during past site operations. The well was 

drilled to 290 feet by Green 's Water Well Company of Gray, Georgia. It is understood from 

discussions with Georgia Hydrate Corporation personnel that the well is now active and it is used 

for both process and potable water-supply (Ashley Vickers, personal communication, February 

1996). 

Nine water-supply wells exist on the Armstrong Cork Property, located west of the AlP (Figure 2-6). 

Also, as described above, one Armstrong Cork well is located on the AlP property. According to 

Armstrong Cork personnel, the plant operates four primary wells which are designated as Well No. 

l , 4, 5, and 6. Well No. 2 has not been used for years but remains open, well No. 3 has not been 

used for approximately 3 years, and well No. 7 is used occasionally (Bill Hahan, personal 

communication). Armstrong Cork indicates that average groundwater use is a combined 1.1 million 

gallons per day (nigd) with a maximum of 1.3 mgd from active water-supply wells. All groundwater 

supplies are used as make-up water for the process. Potable water for the Armstrong Cork plant is 

obtained from the Macon-Bibb county water system. According to USGS well records, Armstrong 

Cork's supply-wells are screened across multiple intervals from approximately roo feet bls to 

approximately 250 feet bls. 

The Keebler Company, located north of the AlP property, currently has one active supply well. 
According to site personnel this well is used for lawn irrigation, and process make-up water 

(Geraldine Jones, personal communication). Keebler personnel were unable to provide any records 

on groundwater withdrawals from the supply-well. USGS well records indicate this well is screened 

across multiple intervals from 150 feet bls to 290 feet bls. 

The Riverwood International Corporation (formerly Kraft) operates 3 wells east of the AIP property. 

Riverwood personnel indicated that these three wells are used for process make-up waters and that 
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Table 2-3 
Summary of Well Constuction Details Obtained From USGS Records 

Wells Located Near MNOP and AlP Sites 

USGS ID Well ID Company 

16W024 Armstrong #5 Armstrong Cork 

16W025 Armstrong 114A Armstrong Cork 

16W026 Am1strong 117 Annstrong Cork 

16W020 Am1strong 113A Armstrong Cork 

16W023 Am1strong #6 Armstrong Cork 

16WOI9 Armstrong # lA Armstrong Cork 

16W005 Armstrong 114 Armstrong Cork 

16W009 16W009 Keebler 

16W008 Keebler Il l Keebler 

16W018 Kraft #I Riverwood 

16W007 Krall 112 Rivcrwood 

16W027 Krall#) Riverwood 

I: Groundsurface elevations arc approximate 
N/G: Not Given 

N/A: Not Applicable 
All screen depths given below land surface. 

Date 

Comp. 

11123/64 

11/24/69 

3/18/68 

5120/64 

I 0/5/66 

4/ 15/64 

1119/60 

10/9/89 

9/ 1/53 

3/27/46 

9/30/68 

9110179 

Specific Capacity in gallons p.:r minute per foot drawdown 
Yield in gallons per minute 

q: \worclpmc\JJU J\JJ94/a/17 

GS Elev.1 Total 

Depth 

320 243 

290 240 

270 210 

320 256 

303 260 

340 238 

290 285 

N/G 300 

370 N/G 

310 244 

354 183 

315 290 

Rust Project No. 33941.000 

Screen 1 Screen 2 Screen 3 Screen 4 Screen 5 

100 to 105 133 to 153 168 to 173 228 to 243 N/A 

120to155 225 to 240 N/A N/A N/A 

80 to 120 128 to 133 195to210 N/A N/A 

128 to 148 155 to 160 186 to 191 230 to 235 251to 256 

140 to 160 240 to 260 N/A N/A N/A 

120 to 145 223 to 238 N/A N/A N/A 

130 to 140 165 to 180 235 to 245 260 to 265 N/A 

150 to 165 175 to 195 250 to 265 280 to 290 N/A 

N/G N/G N/G N/G N/G 

60 to 70 160 to 170 212 to 217 N/A N/A . 

100 to 120 135 to 160 178 to 183 N/A N/A 

150 to 190 200 to 2 10 270 to 280 NIA N/A 

Yield Spec Use Status 

Capacity 

465 4.1 Industrial Supply Active • 

524 7.2 Industrial Supply Active 

305 6.3 Industrial Supply Active 

360 2.8 Industrial Supply Active 

510 7.1 Industrial Supply Active 

448 4.9 Industrial Supply Active 

632 N/G Industrial Supply Abandoned 

270 11.25 Industrial Supply Active 

N/G N/G Industrial Supply Abandoned (?) 

411 8.93 Industrial Supply Active 

285 8.63 Industrial Supply Active 

250 2 .84 Industrial Supply Active 
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all potable water is obtained from Macon-Bibb water authority. Riverwood has indicated that 

approximately the same amount of water is withdrawn from these wells as under previous ownership 

by Kraft (Marion Bard, personal communication). USGS records indicate that during the previous 

ownership by Kraft two wells were operated and produced a combined flow of 0.537 mgd during 

the period of August 1976 and January 1978. The Riverwood International wells are screened similar 

to other industrial wells in the area. 

Public water supply wells are indicated to be within 0.5 to 1.0 miles from the site (HSI, 1995), 

however the locations of these wells was not specified. Access to the Department of Natural 

Resources (DNR) Drinking Water Program databases indicates at least one public water system 

potentially within 0.5 miles from the site. The presence and geographic location of the public water 

systems has not yet been verified in the field, as suggested by the Drinking Water Program when 

using the public access databases . 

2.4 SURF ACE WATER FEATURES AND HYDROLOGY 

The former MNOP Landfill site lies within the drainage basin of the Ocmulgee River. The 

Ocmulgee is located approximately 2.6 miles east of the site, flowing through eastern Bibb 

County. The floodplain of the Ocmulgee is generally about 2 miles wide. All streams flowing 

into the Ocmulgee have a predominantly southeast course. Almost all small tributaries flow 

southward to join the l~rger creeks at an acute angle (LeGrand, 1962). 

Within the vicinity of the site, the dominant drainage feature is Rocky Creek, which defines the 

southern boundary of the former MNOP Landfill site. This stream exhibits a well developed 

floodplain and enters Tobesofkee Creek about 1 mile southeast of the site. Tobesofkee Creek in 

turn forms a confluence with the Ocmulgee River 5 miles farther to the southeast. 

Surface water run-off, at the former MNOP Landfill site, generally follows the land topography 

which slopes gently southward across the site. There are two primary tributaries which drain 

southward; one enters into a surface water pond northwest of the landfill and the other continues 

onto the floodplain of Rocky Creek. South of the landfill and pond areas, the soil is saturated. 

This floodplain area does not have any defined surface water or tributary drainage areas . During 

periods of heavy rainfall and flooding, the floodplain areas are often submerged. 
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3.0 POTENTIAL SOURCE AREAS 

3.1 FORMER MNOP LANDFILL 

The landfill is considered to be the primary probable source of subsurface contamination on the 

site. The exact boundaries and construction of the landfill are not known, but it is estimated to be 

12 to 15 acres in size and unlined. The approximate landfill location is shown on Figure 3-1. 

Based on interviews and previous studies, the waste disposed of in the landfill was limited to solid 

waste, used parts, and construction debris . However, no documentation of disposal activities has 

been identified and it is uncertain what waste streams generated by the MNOP or later property 

owners may have been disposed of at the site (ESE, 1990; Rust, 1994). 

Based on the infonnation available, the scope of potential contaminants from this area is unknown. 

3.2 EXPLOSIVE DEMOLITION AREA 

The explosive demolition area is located at the southeastern side of the landfill. This area was used 

for the testing and demolition of explosives manufactured at the MNOP, primarily detonators, flares 

and primers. Also, a pit used to burn flammable wastes was located in this area (ESE, 1990). The 

explosive demolition area is shown on Figure 3- l. Currently, the northern portion of the area is 

submerged by ponded water. The pond was not discussed nor indicated on maps in the 1990 ESE 

report. However, the report does describe the area as marshy. Based on this infonnation it appears 

that the pond is recent in origin. Evidence of beaver activity near the pond was observed and may 

account for its existence. 

Based on available infonnation the explosive demolition area could be the source of explosive 

residues and chemical by-products of the flammable liquids burned there. 

3.3 OFF-SITE SOURCES 

An inactive landfill exists immediately west of the MNOP Landfill on property owned by the 

Armstrong Cork (Figure 3-1 ). During the period from approximately 1948 to 1970, wastes 

generated at the facility were disposed of in the remote landfill site according to the site investigation 

report prepared by ERM Southeast, Inc. (ERM) in I 994. Historically, the processes conducted at 

Armstrong included the pulping of wood and newsprint, mixing of the pulp with additives including 

perlite, mineral wool, clay, and starch. The wastes disposed of in the landfill include wood fiber, 

( paper, scrap metal, construction debris, and filler materials used in the manufacture of ceiling tiles. 
According to Environmental Science and Engineering (ESE) the remote landfill area also contained 
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a drum storage area (ESE, 1990). The ESE report also indicated that fill material appears to extend 

up to the western edge of the former MNOP landfill property boundary. 

The Armstrong landfill property has been listed on the HSI based on lead levels detected in 

groundwater and is classified as a Class II HSRA site. Soil samples collected as part of the initial 

study ofthe Armstrong landfill by ERM detected trace amounts ofVOCs in the subsoils including 

trichlorofluoromethane, methylene chloride, 1 ,2-dichloroethane, 1,2 dichloropropane, ethyl benzene, 
and toluene. Analysis also detected bis(2-ethylhexyl) phthalate and metals in the subsoils. ERM 

reported total petroleum hydrocarbons in the soils ranging from 7 mg/Kg to 4,100 mg/Kg. Results 

of sampling seven on-site monitoring wells indicated no presence of priority pollutant VOCs, BNAs, 

pesticides, or PCBs in the collected groundwater samples. Detectable concentrations of beryllium 

(0.001 to 0.003 mg/L), cadmium (0.0006 to 0.0015 mg/L), chromium (0.01 to 0.100 mg/L), copper 

(0.0 1 to 0.11 mg/L), mercury (0.0002 to 0.0007 mg/L), nickel (0.02 to 0.07 mg/L), lead (0.004 to 

0.15 mg/L), and zinc (0.02 to 0.4 mg/L) were, however, reported in groundwater samples 

(ERM, 1994). 

The regulatory status of the Armstrong HSI landfill site is not known at this time, however, the site 

has recently been secured with a chain-link fence to limit access. Due to the close proximity of the 

Armstrong landfill to the former MNOP ·Landfill site it is considered a potential source of the 

groundwater contamination on the former MNOP Landfill site. 
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4.0 SOIL CONTAMINATION 

4.1 GENERAL APPROACH USED 

Sampling and analysis of subsurface soils was used to determine whether the MNOP Landfill has 

impacted the site subsoils. The majority of boring locations were placed around the outer limits of 

the landfill boundary, or in marshy areas down gradient from the landfill (Figure 4~ 1 ). These borings 

were believed to be the best locations to assess potential soils contamination from the landfill. Two 

borings also serve as property boundary sampling points (LSL-12 and LSL-13) which were placed 

specifically to evaluate the Armstrong off-site landfill source. Routine soil sampling was also 

conducted at each of the installed monitor wells to evaluate soils in the floodplain areas. Borings 

were drilled and sampled using standard hollow-stem auger techniques where access permitted. 

Borings located in marshy and dense wooded areas were hand-augered. 

Quality control (QC) samples, consisting of replicates and trip blanks, were collected. In addition, 

replicate quality assurance (QA) samples were sent to the USACE, South Atlantic Division (SAD) 

Laboratory. 

4.2 ANALYTICAL PARAMETERS 

Based on the suspected contaminants and historical activities at the landfill, the analytical parameters 

for site soils included: 

• volatile organic chemicals (VOC) 

• semi volatile organic chemicals (SVOC) 

• priority pollutant metals 

• pesticides and polychlorinated biphenyls {PCB) 

• explosive residues 

Table 4-I summarizes the sampling and analytical requirements for this work. The table includes 

the analytical methods used, the sample preservation and holding times, and the number of quality 

control and quality assurance samples to be collected. 

4.3 LOCATION OF SAMPLING POINTS 

Soil samples were collected from 13 soil borings and 5 monitor well installations. The locations 

of the soil borings were based on historical data and a visual inspection of the landfill. Two (2) 

soil samples were collected from each boring and one (1) sample collected from each monitor well 
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-- ~-· -·· .. - -w " - -
Field QC QA Trip 

Matrix Samples Sam pits Samples Rlanks 

Soil 26 3 3 0 

from soil -
borings 

(landfill and 26 3 3 0 
rroperty line) 

26 3 3 0 

26 3 3 0 

Soil 5 I I 0 

from monitor well -
installation 

5 I I 0 

- -

5 I I 0 

-

5 I I 0 

··- -·· - -~ . ··-· - · ,;r.:=-~- ---~-- ---· ----- .;::·- ---

(I) Per EM-200-1-3, Table 1- I, 31 March 95 
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Tao.c.f-1 
Soil Sampling and Analytical Rtquirtmtnh 

Formtr MNOP Landfill 
Macon, Gtorgia 

Rust Projtct No. 33?41.000 

·--- ••-n¥•• 
--~-

¥00' -
Total Analytical 

Samplu Analysis Protocol Proctdures 

32 voc SW-846 EPA 8260 

32 SVOCIPAH SW-846 EPA 8270 
BNA 

32 Priority SW-846 EPA 6010, 
Pollutant 7060, 7421, 
Metals 7740 

32 Pesticides/ SW-846 EPA 8080 
PCBs 

7 voc SW-846 EPA 8260 

-
7 SVOCIPAB SW-846 EPA 8270 

BNA 

- -
7 Priority SW-846 EPA 60 10, 

Pollutant 7060,7421. 
Metals 7740 

7 Pesticides/ SW-846 EPA 8080 

- ---,~~ ----PC~~ ·-·- ·-

Holding 
--

Prestrvation Sample (1) Totld 
Timt Requirements Containers Containers 

14 days lee to 4 degrees C 1-125 mL 32 
glass 

septa vial 

7/40 days Ice to 4 degrees C 1-8 oz 32 
glass 

180 days, Ice to 4 degrees C 1-8oz 32 
28 days for glass 

mercul)' 

7/40 days Ice to 4 degrees C 1-8 oz 32 
glass 

14 days Ice to 4 degrees C H 25mL 7 
glass 

septa vial 

7/40 days lee to 4 degrees C 1-8 oz 7 
glass 

180 days. Ice to 4 degrees C 1-8 oz 7 
28 days for glass 

mercury 

7(40 days Ice to 4 degrees C 1-8 oz 7 

- - ~ ·-·· __ glass 
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boring. The soil boring locations are designated LSL-1 through LSL-13 and shown on 

Figure 4-1. Soil samples collected from borings were designated as "LSL" followed by the 

boring number and the depth interval sampled. Soils collected from monitoring well locations 
MW-6 through MW-10 (Figure 4-1) were designated as "MW" followed by the well number and 

the depth interval sampled. Replicate samples were designated with the parent name followed by 

an "A". Replicates were collected from borings LSL-2, LSL-3, LSL-9 and MW-6. 

4.4 SAMPLING AND ANALYSIS PROCEDURES 

4.4.1 Sampling Equipment 

Samples were collected from standard split spoon samplers in those borings drilled with hollow-stem 

augers. Several other borings were completed using hand augers. In these borings, the samples were 

collected directly from the hand auger. 

4.4.2 Collection Techniques 

Two soil samples for laboratory chemical analyses were collected from each of the "LSL" borings. 

One sample was taken between 0-2 feet bls and one at the depths of probable contamination as 

determined by heads pace monitoring of the collected soils using an PID/OVM. 

Eleven of the 13 "LSL" borings and the boring for MW-6 were completed using 3.25-inch inside 

diameter (ID). hollow stem augers (HSA). Continuous split-spoons were collected as in accordance 

with American Society for Testing and Materiais(ASTM) D1586-67. ASTM methods designate 

that the split-spoon be driven 18 inches into the soil, however, in order to achieve the soil sample 

volumes required for this project the split spoons were driven a maximum of 24 inches. Each soil 

sample was collected in accordance with the following procedures: 

• The 3.25-inch ID hollow-stem augers were advanced to the desired depth. A 

140-pound automatic hammer free falling 30 inches was used to drive the split spoon 

approximately 24 inches. 

• The split-spoon was removed from borehole, opened, and the recovered soil sample 

described in the test boring log using the Unified Soil Classification System (USCS). 

• A portion of the soil was immediately packed into a clean, glass sample container 

with a teflon-lined cap and set aside for possible chemical analysis. This sample, to 
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be analyzed for VOC 8260 parameters, was placed in the sample container in a 
manner to minimize headspace. 

• The remaining soil sample from the split-spoon sampler was containerized in a 
plastic bag and sealed. The sealed bag was allowed to sit for a minimum of five 
minutes at which time the headspace was screened with a PID/OVM. At each 
borehole location, the soil sample with the highest headspace readings and a near 
surface sample was sent for chemical analysis. 

• The soil samples chosen for laboratory chemical analyses consisted of the bagged 
sample showing the highest headspace reading and the corresponding bottled VOC 
sample. Soil from the bagged sample was removed from the sealed bag, placed in 
a clean stainless-steel or glass bowl, and mixed using the sampling spoon. The 
sample was then carefully placed in appropriate sample containers using the 
stainless-steel spoon or a spatula. 

• Upon completion of sample collection, the sample container was labeled, the sample 
identification entered in field Jog book, and the Chain-of-Custody record completed. 

• The sample was placed in a cooler at 4 oc and prepared for shipping. 

Two ofthe soil borings sites (LSL-12 and LSL-13) adjacent to the western property boundary and 
borings for monitor wells MW-7 through MW-1 0 were inaccessible using a truck mounted rig. At 
these locations. soil samples were collected by hand augering down to the designated depth or until 

refusal. 

Each hand auger sample was collected in accordance with the following procedures: 

• The hand auger was advanced to the full depth of the auger head. 

The hand auger was removed from the borehole and the soil from the auger head 
emptied onto a clean sheet of aluminum foil. The recovered soil sample was 
described using the Unified Soil Classification System (USCS). 

• The remaining sampling procedures are the same as those listed previously for the 
split spoon samples. 
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Once the soil sample descriptions were recorded, and the VOC sample bottle was filled, the 

remaining soil from the sampler was placed in a plastic bag and sealed. After waiting at least 5 

minutes, a Thermo Environmental Instruments, Inc. Model580B Organic Vapor Meter (OVM) was 

used to measure the headspace reading. 

4.4.4 Sample Handling 

Sample bottles were cleaned prior to delivery to the field by the laboratory. Once collected, the 

samples were placed in ·a cooler to maintain a temperature of approximately 4 oc. Coolers were 

prepared for shipping when full or at the end of each day. Sample volumes and holding times are . 

presented in Table 4-I . 

4.4.5 Decontamination Procedures 

Equipment decontamination was performed within a decontamination pad, designed to contain 

cleaning fluids. The drill rig was decontaminated upon mobilization to the site and prior to leaving 

the site. The sample collection equipment and downhole tools were steam cleaned with high 

pressure steam within the decontamination area. Persistent dirt and other foreign materials were 

removed with a scrub brush. The sample collection equipment and downhole tools were 

decontaminated upon mobilization to the site and between each borehole. 

Sampling and monitoring equipment, including spoons, bowls, and the split spoon sampler were 

decontaminated according to EPA Region IV SOP and Quality Assurance (QA) manual (see 

Section 8.4 of EPA, 1991) prior to each sampling location. 

4.4.6 Chain of Custody Procedures 

Information regarding the sample analyses was recorded on the Chain of Custody (COC) form. This 

information included: 

sample identification 

• sampling time and date 

• location of sampling point 

• sampling personnel 

• analytical parameters 
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The original COC form was packed with the samples and copies maintained in the project files. 

Sample security was accomplished by placing custody seals on individual sample containers and 

across the lid of the cooler after securely taping the cooler. The sample coolers were shipped via 

overnight express carrier to the laboratory. A copy of the shipping bill has been retained by Rust 

to become part of the sample custody documentation. 

4.4.7 Laboratory Analytical Techniques 

Soil samples were shipped to HydroLogic Laboratories Inc. , in Brighton, Colorado for analyses of 

organic and inorganic analytes. The analytical methods used are described in EPA's Test Methods 

for Evaluating Solid Waste (SW-846), third edition. Specific methods and analytes used for this 

project are listed in Table 4-l . 

Data quality objectives were set for the analytical methods by specifying control limits for QC 

samples internal to the laboratory. Quality control (QC) samples included laboratory control 

samples, laboratory duplicates, and method blanks. Control limits used to evaluate the QC sample 

results included percent recovery and percent difference and are functions of the analytical method 

and sample matrix . 

HydroLogic performed regular inspection, maintenance, cleaning, calibration, and servicing of 

all laboratory equipment according to the manufacturers' recommendations. Calibration and 

maintenance logs are kept for each piece of laboratory and field instrumentation, detailing any 

malfunction and the steps taken to correct the problem. 

4.5 BACKGROUND SOIL SAMPLING 

No specific background soil sampling was performed as part of this study. However, background 

soil samples collected from the AlP serve as background soils to the MNOP landfill site. A total of 

four background soil samples were taken from two borings located along the northern border of the 

AlP property. The results of background soi l sampling are provided in Table 4-2. 

4.6 DATA SUMMARY 

4.6.1 Field Data 

Soils were screened in the field with an OVM to evaluate the presence of volatile organic 

compounds (VOC). The results of screening, which are presented on boring logs contained in 

Appendix A, generally indicated that soils in the area of the MNOP landfill exhibited moderate to 
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;! Parameter 
;r 

;· Inorganics 
'! antimony 

beryllium 
cadmium 
chromium 
copper 
lead 
mercury 

: nickel 
:: selenium 

11 silver 
:; thallium 
:i zinc 

'i cis-! ,2-dichloroethene 
il ethylbenzene 
:j hexachlorobutadiene 
:: m+p-xylene 
:: naphthalene 
.:j o-xylene 
:! tetrachloroethene 
ii toluene 

• 1 trans-1.2-dichloroethene 
' trichloroethene 

,, Semivolatile Organics 
i! benzo( b )fl uoranthene 
!l bis(2-ethylhexyt)phthalate 
:1 di-n-butyl phthalate 
H fluoranthene 
i! phenanthrene 
H pyrene 
·! Explosive Residues 
•• 2,4-dinitrotoluene 
! nitrobenzene 
! Pesticides/PCBs 
.. 4,4'-DDD 
, 4,4'-DDE 
' 4,4'-DDT 
, endrin 

mg!kg = milligrams per kilogram 

NA = not analyzed 

J = indicates an estimated value 

Table 4-2 
Former MNOP Landfill 

Background Samples Collected at Allied Industrial Park 
Macon, Georgia 

Rust Project No. 33941.000 

Unit ISL-18 (1'-2') ISL-18 (55'-56') lSL-19 (l '-2') 

mg!kg < 2.6 <2.5 < 2.6 
mg/kg .29 J .028 J .34J 
mg/kg <.22 <.21 .28 J 
mg/kg 18.3 5.68 24.3 
mg!kg 6.2 1.37 8.67 
mglkg 9.4 2.44 10.3 
mg!kg .13 <.028 .14 
mg/kg 5.23 4.1 7.12 
mg!kg <.086 <.082 <.086 
mg/kg <.23 <.22 <.23 
mg/kg <.092 <.088 < .093 
mg/kg 15.2 3.04 20.7 

mg/kg <.0021 <.002 <.0021 
mg/kg < .00088 J <.00083 <.00088 
mg/kg < .0013 <.0012 < .0013 
mg/kg < .0027 J <.0026 <.0027 
!Tlg/lcg <.0012 <.0012 <.0012 
mg!kg <.0017 <.0016 <.0017 
mglkg <.00057 <.00054 <.00057 
mg!kg <.00099 <.00094 <.00099 
mg!kg <.00064 <.0006 <.00064 
mg/kg <.00049 <.00047 <.00049 

mglkg <.096 <.091 <.096 
mg/kg < I <.97 <I 
mg!kg < .18 < .17 <.18 
mg/kg < .18 < .17 < .18 
mg/kg < .11 <.1 < .11 
mg/kg < .15 < .14 < .15 

mg!kg < .024 R <.024 
mg/kg <.057 R <.057 

mg!kg NA NA NA 
mg!kg NA NA NA 
!Tlg/kg NA NA NA 
mvke. NA NA NA 

R = indicates data rejected during validation as unsuable 
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1/.Po-

ISL-19 (70'·71') 

< 2.5 
.024 J 
<.21 
1.56 

< .82 
4.89 

<.028 
<.062 
.678 
<.22 
<.088 
1.2 J 

<.002 
<.00083 
<.0012 
<.0026 
< .0012 
<.0016 
<.00054 
< .00094 
<.00061 
<.00047 

.. 

<.091 
<.97 
< .17 
< .17 
<.1 
< .14 

< .024 
<.057 

NA 
NA 
NA 
NA 
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high VOC readings. However, some of these elevated headspace readings are believed to have been 

due to the presence of organic debris and humus found throughout the surficial deposits of the 

floodplain area. Therefore, no correlation has been attempted between elevated OVM headspace 

readings and presence ofVOC soils contamination. 

4.6.2 Laboratory Results 

A summary of soil analytical results is presented in Table 4-3. Analytical data quality evaluations 

were performed on all data by both the analytical laboratory and Rust. A summary of the data 

quality review is included as part of the Quality Control Summary Report (QCSR) in Appendix B. 

The results of analyses indicate that elevated levels of heavy metals (compared to background 

values, Table 4-2) are present throughout the site subsoils; primarily for antimony, cadmium, 

chromium, copper, lead, and zinc. Antimony was detected at it' s highest levels in LSL-8 at 

concentrations of 18.7 milligrams per kilogram (mg/Kg) (0-2 feet) and l 0.9 mg!Kg ( 4-5 feet) . 

Antimony was not detected in background soil samples. Cadmium was detected in samples ranging 

from less than 0.5 mg!Kg up to 370 mg/Kg. The highest concentrations of cadmium were observed 

in samples collected from borings LSL-7. LSL-8, and LSL-9, which are located adjacent to the 

MNOP Landfill (Figure 4-2). Cadmium was detected in only one background soil sample at a 

concentration of 0.28 mg/Kg. 

Chromium, copper, and lead were detected in every soil sample collected at the landfill area. 

Chromium concentrations ranged from 4.33 mg!Kg to 224 mg/Kg (LSL-8, 4-5 feet). Four other 

detected concentrations were greater than 100 mg/Kg. Chromium was detected in the background 

samples at concentrations up to 24.3 mg/Kg. Copper concentrations ranged from 1.71 mg/Kg to 

1730 mg/Kg at LSL_.6 (0-:-2 feet). Background samples detected copper at values up to 8.67 mg/Kg. 

Lead concentrations in the landfill soil samples ranged from 3.18 mg!Kg to 1020 mg!Kg at LSL-3-A 

(0-2 feet). Lead had a maximum background concentration of 10.3 mg!Kg. Zinc was not detected 

in three landfill soil samples, but was detected in the other samples at concentrations up to 1730 

mg/Kg at LSL-8 ( 4-5 feet). Zinc was detected in the background samples at a maximum 

concentration of 20.7 mg/Kg. 

Volatile organic compounds were detected generally at trace or low level concentrations in only a 

few of the samples collected. The deep sample at LSL-2 (6-8 feet) exhibited the presence of a 

number of compounds including isomers of trimethylbenzene (1 ,2,4 and 1,3,5), isopropylbenzene, 

n-butylbenzene, n-propylbenzene, naphthalene, sec-butylbenzene, tert-butylbenzene, para-cymene, 

and . o-xylene. The deep sample at LSL-5 (8 to 10 feet) also exhibited the presence of 

trimethylbenzene and n-butylbenzene, ethyl benzene, m-xylene/p-xylene and napthalene. These two 

samples account for most of the volatile organic compound detections. The soil sample from MW-9 
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Parameter 

Jnorganics 
anumonv 
beryllium 
cadmium 
chromium 
copper 
lead 
mercury 

' nickel 
selenium 
silver 
thallium 
zinc 
Volatile 011!aaia 
1.2.4-trimethvlbenzeoe 
1.3.5-trimethvlbenzene 

1 cis-1 .2-dichloroethene 
ethvlbenzene 
isopropyl benzene 
m+p-xylene 

I n-butylbenzene 
n-propylbenzene 

I naphthalene 
· o-xvlenc 
[ paracvmene 

sec· butyl benzene 
te11-butvlbenzene 
toluene 
tnchloroethene 
Semivolatife Or2anie! 

; 2-methvl naphthalene 
acenaphthene 

anthracene 
t acenaphthvlene 

I 
i benzO(a)anthracene 

benzo(a)pyrene 
benzo(b )0 uoranthene 
benzo( g.h.1 )perylene 
benzo( k)Ouoranthene 
bis(2·ethylhexyl)phthalate 
chrysene 
di·n· butvl Jlhthalate 

J· dibenz(a.h)anthracene 
dibenzofuran t Ouoranthene 

' lluorene 
iJ indeno( 1.2.3-cd)pyrene 

naphthalene 
I phenanthrene 

pyrene 

1 PHticides/PCBs 
4,4'-DDD 
4.4'-DDE 

Uait 

mg,kg 
mgllcg 
mg,kg 
mg,lcg 
mgllcg 
mgllcg 
mgllcg 

mi:/k~ 

mg,kg 
mg. kg 
mgllcg 
mg,kg 
me; kg 
mg,kg 
mg/kg 
mg/kg 

mg/kg 

mi:/kg 
mglkg 
mg/kg 
mg/kg 
mglkg 
mglkg 
mg/kg 
mg/kg 
mglkg 
m_gilcg_ 

mg/kg 
mglkg 
mg/k~ 

mg/kg 
mgikg 
mg/kg 
mg/):g 
mg/):g 

Table 4-J 
former Macon Naval Ordnance La ad fill 

Soil Aulytical Data 
Muon. Georgia 

Rust Project No. 339•1.000 

l.SL-1 (0'-2:) LSI..-1 (6'-8') l.SL-2 (0'·2') LSL-2 (6'-8') LSL-2·A (0'-2') LSL-3 (0'-2') 

< 2.5 <2.5 < 2.6 < 2.5 < 2.6 < 2.5 
. IS J .018 J .13 J .0481 . 14 J .12J 
2.42 - < .2 6.59 .29 J 10.5 9.23 
26.6 4.33 17.1 10.6 15.5 15.5 
15.1 1.71 '16.1 4.19 138 9S.9 
17.7 3.18 471 46.9 442 178 

< .028 < .027 < .029 <.028 < .029 < .028 
4.43 1.2 J 6.26 3.17 18. 1 7.57 
'579• <.081 1.19 .29 J 1.27 .32 J 
< .22 < .21 <.23 < .22 l.lJ <.21 
< .09 < .087 <.092 < .09 < .091 < .087 
24.7 < 4.1 J 296 < 16.4 556 162 . 

< .00063 < .0006 1 <.00065 .74 < .00064 <.00061 
<.00062 < .0006 < .00064 .13 < .00063 < .00061 

< .002 < .0019 < .002 < .002 < .002 < .0019 
< .00085 < .00082 < .00087 < .00085 < .00087 < .00083 
< .00061 < .00059 < .00063 .012 < .00062 <.0006 
< .0026 <.0025 < .0027 < .0026 < .0027 <.0026 
< .00068 < .00065 < 00069 .036 <.00069 <.00066 
< .0007 < .00068 < .00072 .066 < .00072 < .00069 
< .0012 < .0011 < .0012 .0036 J < .0012 < .0012 
<.0016 <.0016 <.00 17 .0026 J < .0016 <.0016 

< .00072 <.0007 <.00074 .072 < .00073 <.0007 
<.0007 1 <.00069 < .00073 .03 < .00072 <.00069 
<.00066 < .00064 <.00068 .051 <.00067 <.00065 
< .00096 < .00093 <.00098 < .00096 < .00097 < .00094 
<.00048 < .00046 <.00049 < .00048 < .00048 < .00047 

<.089 < .086 < .091 <.088 <.09 <.086 
< .16 <.IS < .16 < .16 < .16 <. 16 
< . 12 < .12 < .13 < .12 < .13 < . 12 
< .II <.II < .12 < .11 <. II <. II 
< .12 <. II < .12 < .12 < .12 < .12 
< .15 < .14 <. IS <. IS < . IS .83 

< 093 < .09 < .095 < .093 < .095 
< . 14 < .13 < . 14 < .14 < . 14 .97 
< . 16 < .1 5 < .16 < . 16 < .16 .24 
< .99 < .95 < I < .99 < I < .96 
<.18 < .18 < .19 < .18 < .18 .56 
< .17 .16 J < .17 .18 J < . 17 < .17 
< .IS < .14 < .15 <. IS < . 15 < . 14 
< .14 < .13 < .14 < . 14 < .14 < . 13 
< .17 < .16 < . 17 < . 17 < .17 .48 
< .14 < .13 <.14 < . 14 < .14 < . 13 
< .14 < .13 < . 14 < . 14 < . 14 .52 
<.094 < .091 < .097 < .094 < .096 < .092 
< . I <. I < . II <. 1 < . I .25 

< .!5 <. 14 < . 15 < .15 < . 15 .51 

l.SL-3 (6'-8') 

< 2.6 
.151 
2.23 
9.32 
28.9 
117 

< .029 
3.38 
.39 J 
<.22 

<.091 
60.1 

< .00064 
< .00063 
< .002 

< .00086 
< .00062 
< .0027 

< .00068 
<.00071 
< .0012 
< .0016 
< .00073 
< .00072 
< .00067 
< .00097 
<.00048 

< .09 
< .16 
< .13 
<. II 
< .12 
.21 
.24 

. 18 J 
< .16 
< I 

< .18 
< .17 
< . 15 
< .14 
.24 

< . 14 
. 14 J 

< .095 
. II J 
.23 

mglkg < .0029 < .0028 < .03 < .0029 < .012 < .014 .0172 
mg/):g .0331 < .00061 .062 < .00063 .0323 .0428 J · .0209 

l 4,4'-DDT mg;kg .012 < .0011 .233 <.0012 .106 .063 1J .00847 
!i aroclor 1248 «;~, mg/kg < .0041 < .004 < .0042 < .0041 < .004 .9.23 J .408 
11 aroclor 1260 Af mg/kg < .0041 < .004 .089 < .0041 .092 <'.4 .107 

~~~~~m~c~th~o~x~y~ch~l~or~================~m~g~k~g====-==="~·~00~1~9========"=·0~0=1~8========"~·0~1=9==~-==="~·~00=1~9======~<~,0~0~7~6=======<~.0~0~9~1======~<~.~0~0~19~~ 

mgll:g • milligrams per kilogram 
R s indicates data reJected during vahdation as unu.5able 

J -.::: mdlc-atcs an elottmaled value 
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Table 4-3 (continued) 
Former Macon Naval Ordnance Landfill 

Soil Analytical Data 
Macon, Georgia 

Rust Project No. 33941.000 

Parameter 

1 Inorganics 
antimony 
beryllium 
cadmium 
chromium 
copper 

j lead 
mercury 
nickel 
selenium 
silver 
thallium 
zinc 

Unit 

mg/kg 
mg/kg^ 
mg/Vg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/ks 
mg/kg 
mg/kg 
mg/kg 

LSU3-A (0'-2') 

<2.5 
.085 J 
6.52 
11.2 
66.7 
1020 

<,02a 
54 

.38 J 
<,22 

<.088 
131 

LSL-4 (0'-2') 

<2.6 
,22 J 
1,79 
8 82 
883 
25.2 

<.029 
4,1 

< 087 
<.23 
<.093 
47,2 

l,.SL-4 {4'-6') 

<2,6 
039 J 
41 J 
499 
3.88 
4.2 

< 028 
!,5J 

< 084 
<,22 
<,09 
<6-58 

LSl^S (0'-2') 

<2,5 
,041 i 
1,32 
8.04 
4,99 
6,12 

<-028 
< 1,4J 
< 083 
<,22 

<;,089 
50,1 

LSL-5(8'-I0') 

<2.7 
,0931 
.681 
11.4 
8.75 
13.8 

<,03I 
2,56 
<.09 
<,24 

<,096 
14,2 

LSL^(0'-2') 

3.61 
,45 J 
81,3 
101 

1730 
282 
-125 
63.8 
,941 
2,38 

<,097 
1270 

LSL-6 (6'-«'> 

•;2.6 
-131 
23 

26.1 
151 
122 

<.029 
35.4 
.822 
.291 

<.091 
. 147 

Volatile Organics ::|| 
i .2.4-t ri methy Ibenzene 

1 1.3.5-tri methy Ibenzene 
cis-1.2-dichloroeihene 
ethylbenzene 
isopropylbenzene 
m*p-xylene 
n-biitvlbenzene 
n-propy ibenzene 
naphthalene 
o-xvlcne 
paracymene 
see-butyl benz enc 
ten-buiylbenzene 
toluene 
trichioroethene 
Semivolatile Organics 
2-methvt naphthalene 
acenaphthene 
acenaphthylene 
anthracene 

'• benzo(a)amhracene 
bcnzo(a)pyrene 
benzo( f>) n uoranthene 
benzo{R,h.i)pervlene 
benzD(k)fluoranihene 
bis(2-cthvl hexy Ophthalate 
chrysene 
di-n-buivf phlhalate 
dl benzt a.h janihraeene 
dibenzofuran 

1 (luoranthene 
i fluorene 

indcno( 1.2.3-cd)pyreiie 
naphthalene 
phcnanihrene 

1 pyrene 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
"ig/kg , 
mg/kg 
mg/'kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg'kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
m.g'kf; 
mg'kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

< .00062 
< .00061 

<,002 
< ,00083 
< .0006 
< ,0026 

< ,00066 
< O0069 
<.00I2 
<,0016 
< .0007 

< .00069 
< ,00065 
< ,00094 
< ,00047 

<.087 
< 16 
<.12 

<.n 
<.12 
,67 

,71 J 
,81 
,17 

^.97 
.53 

.I9J 
<,14 
< . I3 
,51 

<. \y 
.36 

<.092 
.33 
-49 

< ,00065 
< 00065 
<,0021 
•= 00088 
<,00064 
< .0027 
< .0007 

< .00073 
•^.0012 
<.00I7 

<• 00075 
< ,00074 
< .00069 

<,001 
<,0005 

<.092 
<.17 
<.13 
<.12 
<.I2 
<,15 

< 097 
< 14 
<,I7 
<1 

<,i9 
<.I8 
< 15 
< 14 
<.I8 
<.14 
<.14 

<,098 
< . l l 
< 15 

<,00063 
<,00063 

<-002 
<,00085 
<,00061 
<.0026 

<,00068 
<.0O07 
< 0012 
< 0016 

<,00072 
<.0007) 
<.00066 
<,00096 
<.00048 

<.089 
<,16 
<,13 
<,11 
<,12 
<.15 

< 093 
< .14 
<. !6 
<,99 
< , !8 
<.17 
< 15 
<,14 
<.17 
<.14 
<,14 

<.094 
<,1 

< 15 

< ,00063 
<.00062 

<.002 
<,00085 
< .00061 
< ,0026 

< ,00067 
< ,0007 

,062 
-^-0016 

< .00072 
<. 00071 
< .00066 
<,00096 
<,00048 

< ,088 
< , I6 
< , I2 
< 11 
<,12 
<,15 

<-093 
<,14 
<-i6 
< ,99 
<-!8 
,17 / 
< 15 
<- . ]A 

<,I7 
<, I4 
< . ] 4 

.11 J 
.36 

<,15 

.0481 
.028 

<.on 
,0095 

< ,0033 
,029 
,048 

< ,0038 
55 

•^,0087 
< .0039 
< .0038 
< .0036 
< .0052 
< ,0026 

6,3 
9.8 
.28 
5 

3.1 
1.1 
2-6 

<.15 
1,1 

< l.l 
4,3 

,291 
<, I6 
5,9 
17 

8,1 
<.I5 

iO 
32 
13 

< ,00068 
< ,00067 
<-0022 
< .00092 
< .00066 
< .0028 

< ,00073 
< ,00076 
<.0013 
<.0017 

< .00078 
< .00076 
< .00072 
<.00I 

< ,00051 

<.095 
<,17 
<,I3 
<,I2 
<.I3 
<,16 
<,l 

<.15 
<.17 
< 1,1 
<.2 
.181 
<.16 
< . i5 
<.I8 
<.15 
< , i5 
<,1 

<,n 
<,16 

<.00064 j 
<.00064 
<,002 1 

<.0OO87 
<.00063 1 
<.0027 

<,00069 
<,00072 
<.00I2 
<.00t6 
<.00073 

_ _ _ £ ^ 0 0 0 7 2 l 
< ,00068 
<.00098 
< .00049 

•C.09 
<:.16 
<-I3 ! 

"̂ .n 
<:.12 
<:,15 

<.095 
<.14 
<:,16 
<1 

<:.19 
.211 
<.15 i 
< . i4 1 
<.17 
<:.14 

_____<_J4___J 
< .096 ji 
< - l l 
<-lS j 

Pesticides/PCBs il 
4.4'-DDD 
4.4'-DDE 
4,4'-DDT 
aroclor 1248 
aroclor 1260 
methoxvchlor 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg-'kg 
mg/kB 

<.0!4 
.0377 
,0844 
5,86 
<.2 

< O092 

<,O031 
< .00065 

,0057 
< ,0043 
< .0043 
<,0019 

< .0029 
< .00063 
<.0O12 
< ,0041 

<,0041 / 
< 0019 

< ,0029 
,00388 
.0051 
,129 

< .0041 
<-0019 

<,0032 
< .00067 
<.O013 
< .0044 
< ,0044 
<.002 

< ,0063 
.0102 
.0342 

.53 

.56 
<.004 

,0091 
_ _ j 0 0 5 4 J _ _ , ! 

,0139 
,44 
.41 

< ,0038 

tng/kg " miiligrams per kilogram 

R = mdicaics dala rejected during vaiidalion as unusable 

] = indicates an eslimated value 

q: \wordproc\3394l \33941073.WK4 . 2 ' " 
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' Parameter Unit 
., 
i lnorgnia i 
~ anumonv mWk~ 

il bervllium mwkR 

.. Cidmium m&:kg 
_l j 

d\tomium mWkR ' :1 copper mwkg 
it lead ml!fkg !> 
r mercury mg/kg 
~: 

n1ckel ml!fkg iL 
:l selenium mg/kg :i 
it silver mgikg 
i: thallium mg/kg 

!. zinc 
[ Volatile Organics 

mgikg 

~ 
t• 1.2.4-tri methvlbenzene mWkl! 
; 1.3.S-trimethvlbenzene mWkl! 
,. cis-1.2-dichloroethene mWkl! 
~ ethv I benzene mil/kg 

!t isopropylbenzene mwkg 
;; m-p-xvlene m~\q;: 

rj n-butvlbenzene m~kg 
!1 n-propvlbenzene mWJcg 
~ naEhthalene m!!!kl! 
;! o-xvlene mgikg 

paracvmene mgikg 
sec-butylbenzene mgikg 
tert·butylbenzene mglkg 
toluene mWk2 
triehloroethene mg!kg 
Semivolatile Org.nics 

1 
2-rnethyl naphthalene mWk~ 

acenaphthene mw'kg 

i acenaphthv1ene m~Ukg 

anthracene mwh 
i benzo(a)anthracene m&:ks: 
1 benz~a)~~rene mg{kJ! 
i benzo(b \fluoranthene mllfkg 

j benzo(g.h.i)l':':rvlene m&:kg 
!i benzo(k)tluoranthene mgikg 
!1 bis(2-ethv!hexvl)phthalate mg!kg 

)! chrvsene mg!kg 

l! 
di-n·butvl Ehthalate m&:ks 
dibenz(a.h )anthracene m!!!kl! il dibenzofuran mglkg 

[, tluoranthene mgt kg 

Table 4-3 (continued) 
Former Ma~on Naval Ordnance Landfill 

Soil Analytical Data 
Macon, Georgia 

Rust Project No. 33941.000 

LSL-7 (0'·2') LSL-7 (6'-8') LSL-8 (0'-2') LSL-8 ( 4' -5') 

5.1 J 8.3 J 18.7 10.9 
.381 .929 .69 .77 
100 1.52 119 370 
Ill 35.4 ID8"-'' 224 
931 46.8 504'·•• 1610 
707 l\9 579 628 

.052 J .041 J .1011 .351 
42:t; .· 6.4 52:4 193 
.42J <.1 .52J .76 

1.77 < .28 1.39 1.95 
<.095 <.II < .097 <.I 

1000 91.5 1210 1730 

< .00067 .0046 J <.00068 < .00072 
< .00066 <.00078 < .00068 <.00071 
< .0021 < .0025 < 0022 < .0023 

"' .0009 < .001 I < .00092 < .00097 
< .00065 < 00017 < .00066 <.0007 
< .0028 < .0033 < .0028 <.003 
< .00071 <.00085 < .00073 < .00077 
<.00074 <.00088 < .00076 <.0008 
< .0012 <.0015 < .0013 .0035 J 
< .0011 < .002 < .0017 < .0018 

< .00076 < .00091 < .00078 <.00082 
< .00075 < .00089 < .00077 < .00081 
< .0007 <.00083 < .00072 <.00075 
<.001 < .0012 <.001 < .0011 
< .0005 <.0006 < .00052 <.00054 

<.094 <.II <.48 <.1 
< 17 <.2 < .86 < ,18 
< 13 < .16 < .68 < .14 
< .12 < .14 <.61 .5 
.26 < .!5 <.64 < .13 
.2 .3 <.8 2.1 
.78 ·. .12 1 < .5 3.9 

< .14 .31 < .74 1.3 
.26 < .2 < .86 1.1 
<I <1.2 <5.3 < 1.1 
52 < .23 < .98 2.3 

.23 J .23] <.92 < .19 
< .16 < .19 <.8 .34 
< .14 < 17 < .74 <.15 
.58 < 21 < .92 3.1 

;;· j 
LSL-9 (0'-2') LSL-9 (6'·8') LS[.,.'J.A (0'-2') 

< 2.5 < 2.8 <2.5 
.23 1 .491 .24 J 
180 223 170 

86;7 101 128 
219 204 713 
.12:of 991 139 

< .028 < .031 .118 
15.8 22.5 20 
585 .49 J .361 
.34 J .43 J .471 

< .089 <.099 <.089 
.304 229 392 

<.00062 < .0007 < .00062 il 
< .00062 < .00069 <.00062 ~ 

<.002 < .0022 <.002 i 
< .00084 < .00094 < .00084 II 
<.00061 < .00068 < .00061 II 
< .0026 < .0029 < .0026 \1 
<.00067 <.00075 <.00067 I 
<.0007 <.00078 <.0007 
< .0012 < .0013 <.0012 
<.0016 <.0018 < .0016 
< .00071 < .0008 <.00071 
< .0007 <.00078 <.0007 

< .00066 < .00073 < .00066 
< .00095 .0044 < .00095 
<.00047 <.00053 <.00047 

< .088 < .098 <.08& 
< .16 < .18 < .16 
< .12 < .14 <.12 
<.II < .12 <.It 
< .12 < ' 13 < .12 

I < .15 < .16 <.15 
<.092 < .1 < .092 
< .13 < .15 < .13 
< .16 < .18 < .16 
<.98 < 1.1 <.98 
< .18 <.2 < .18 
< .17 < .19 < .17 
< .15 < .16 <.IS 

.~ 

< .13 < .15 < .13 ! 
< .17 < .19 < .17 

~ fluorene m&:ks < .14 < .17 <.74 < .15 < .13 < .15 < .13 
g 

inden I 2 3-cd vrene m k .14 J < . 17 <.74 I < < < ~~~~o(~·~·~~)pL,~~--------~!!!~GL-____ ~~------~~------~~------~·~3~------~·~IJ~------~-~~5~------~-~~J~--1 
naEhthalene mg;kg <.I < .12 <.51 < .Il < .093 < .l < .093 1 

it~E~he~n~a~n~th~re~n~e==================~m~w:~kg~=======~•3~2~=========<~-~~3~========<~j.5~6=========~~~.9t::::::::~<i~.I~========~<~.W11========~~<~-E~~===~ 
pvrene m!l{kg .61 .23 1 < .8 2.6 < . 15 < .16 < . 15 g 
PtSticidesfPCBs ~ . 

,\ 4.4'-DDD mWk~ 

!1 4.4'-DDE m&:ks 

' 
4.4'-DDT m!l:'ks 

:! 
aroclor 1248 m&:kg 
aroclor 1260 m&:ks 
methoxychlor mwkg 

mglk:g • mllfigrams per ki~ogram 

R w. indicates data. rejected during va~idation as unusab~e 

1 "" indicates an est1mat-ed va!ue 

q: ··wordproc\33941 \33941073.WK4 

< .031 
.0676 
.31 7 

< .088 
2.4 

<.02 

< .018 .0442 
.07!3 .0281 

< .0073 .0355 
7.51 .819 
< .26 .576 

< .012 <.002 

.0115 <.029 .642 J <.029 I 

.00885 .295 .118] .26 
.0253 .261 .0838 J .236 i 
<.019 <.041 < .045 J < .041 

.546 1.03 1.38 J .902 
<.0021 < .019 < .0083] < .019 

09/29197 



Paramete-r Unit 

fl10r2aRiO 
antimonv mg/kg 
bervllium mglkg 
cadmium mg/kg 
chromium mglkg 
copper mwkg 
lead rna/kg 
mett:ury_ mw'kp; 
nickel ma/kp; 
selenium mgtkg 

i 
silver m~kg 
thallium m kg 
zinc mg/kg 

i Volatile 0Tlt&Dic.s 
1.2.4-trimethylberu:ene mglkg 

I 
1.3.5-tnmethvlbentene mg/kg 

j cis·l .2-dichloroethene mglkg 
ethylbenzene mg/kg 

I isopropyl benzene mg/kg 
m+p-xvlene mglkg 
n-butylberu:ene mglkg 
n-propylbenzene mWJ<g 
naphthalene mWkg 
<>-xvlene ma/kg 

; paracvmene mg/kg 

I sec-butvlbenzene mgikg 

tert-butylbenzene mg/kg 
toluene mg/kg 

' trichloroethene mg/kg 
Semivolatile Organics 

I 
2-methyl naphthalene mg/kg 
acenaphthene mg/kg 

\ acenaphthvlene mg/kg 
anthracene mglkg 

.. benzo(a)anthracene mglkg 
benzo( a )pyrene mglkg 
benzo(b)fluoranthene mglkg 
benzo( g.h.i )perylene mglkg 
benzo(k)tluoranthene mglkg 
bis(2-ethvlhexyl)phchalate mg/kg 

r chrysene mgl~_g 
'il di·n-butvl phthalate mg/kg 
~ dibenz(a.h )anthracene mgtkg 
U d ibenzofuran mgt kg 
~ nuoranchene mg~l:g 

~ fluorene mgikg 
: iodeno( 1.2.3-cd\pyrene mg/kg 
U mphthalene mg!"kg 
i phenanthrene mg/kg 
i pyrene mg/kg 

' 
Pesticides/PCBs 
4,4'-DDD mglkg 
4.4'-DDE mg/kg 

i 
4,4'-DDT mglkg 
aroclor 1248 mwk~ 

aroclor I 260 mg/kg 

methoxvchlor mwk~ 

mg/lcg ~ milligrams per kilogram 
R - indicates data rcjec1ed during va lidation u unusable 
J • indicates an csrimated value 

q :\wordproc\J3941\J394\073.WK4 
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Table 4-3 (continued) 
Former Macon Naval Ordnance Lanllfill 

Soil Analytical Data 
Macon, Georgia 

Rust Project No. 33941.000 
t 

LSL-10 (0'~7') LSL-10 (8'·10') LSL-11 (0'·2') LSL-11 (4'~') 

3.7 J 4.S J 3.1 J < 2.7 
.711 .887 .22 J .43 J 
29.6 .68 J 2.31 2.32 
52.2 13.7 23.1 28.3 
408 • 39.1 II 22 
6S.I 28.1 12.6 17.6 

<.036 < .Ool7 < .029 <.03 
20.9 5.08 4.62 6.44 
.5 J .45 J ,649 .41 J 

.36 J <.37 < .23 < .23 
<. II < .IS < .093 < .094 
353 63 32.9 154 

.0024 J < .001 <.00065 < .00066 J 
<.00079 <.001 <.00065 < .00066 J 
<.0025 < .0033 < .002 1 < .0021 J 
< .0011 < .00 14 < .00088 < .0009 J 
< .00077 <.001 < .00064 < .00065 J 
< .0033 < .0044 < .0027 < .0028 J 

< .00085 < .0011 < .0007 < .00071 J 
<.00089 < .0012 < .00073 < .00074 J 

. 13 J .015 J <.0012 .94 J 
< .002 <.0027 <.0017 < .0017 J 
.023 } .02 J <.00075 < .00076 J 

< .00089 < .0012 <.00074 < .00075 J 
<.00084 < .00 11 < .00069 < .0007 J 
<.0012 < .00 16 < .001 < .001 J 
<.0006 < .00079 < .0005 < .0005 J 

R < 2.8 <.092 <.093 
R < s < .17 < .17 
R < 3.9 < .13 < .\3 
R < 3.5 .27 < . 12 
R < 3.7 .56 . 18 J 
R < 4.1 .52 . 19 J 
R < 2.9 .79 .3 \ 

4.4 J 4.5 J .32 < .14 
R < 5 .31 < .17 
R < 3\ < I 12 
R < 5.7 .59 < . 19 
R <5.4 .21 J .2 J 
R < 4.7 <. I S < . 16 
R < 4.3 < . 14 < . 14 
R <5.4 1.3 .36 
R < 4.3 < .14 < .14 
R < 4.3 .34 < 14 
R < 3 < .098 < .099 
R < 3.3 . ·-ET ' .25 
R < 4 .7 ,98 .36 

<.0037 <.0049 <.0031 < .0031 
.0111 <.001 .0413 .011 2 
.0587 .0187 .017 <.0012 

.91 .945 < .0043 .295 
.2 15 <.027 <.0043 .039 

<.0024 <.003 1 < .0019 < .002 

' ' 
LSL-12 (1'·2') LSL-12 (3' -4') LSL-IJ (1'·1') 

< 6.3 < 3.3 < 3.2 
.42 J .831 1.26 
68.9 .61J 2.88 
53 25.9 29.3 

43;4· 6.35 20 
·61c:-J 20.4 27.8 
1::34 .074 J .098 J 
10.2 5.59 12.2 

< .21 .59 J 1.3 J 
<.54 < .29 < .27 
< .22 .4 J .73 
92:3 45.4 67.3 

<.0016 < .00082 < .00078 
< .0015 < .00081 < .00077 
<.0049 < .0026 < .0025 
< .002 1 < .001! < .0011 
< .0015 < .0008 < .00076 
< .0065 < .0034 < .0032 
< .0017 < .00088 < .00084 
< .0017 < .00092 < .00087 
<.0029 <.0015 < .0015 
<.004 < .0021 < .002 
< .0018 <.00094 < .00089 
< .0017 <.00093 < .00088 
< .0016 < .00087 <.00082 
<.0024 < .0013 < .0012 
<.0012 < .00062 <.00059 

<.22 < .12 <. II 
< .39 < .21 < .2 
< .31 < .16 <. IS 
<.28 < .IS < .14 
<.29 < . IS < . IS 
.39 J <. 19 < .18 
< .23 < .1 2 < .12 
.61 < .18 < .17 

< .39 < .21 <.2 
< 2.4 < 1.3 < 1. 2 
< .45 < .24 < .22 
<.42 <. 22 <.21 
< .36 < . 19 < .18 
< .34 < .18 < .17 
< .42 <.22 < .21 
< .34 ". 18 < .17 
<.34 < . 18 < .17 
< .23 < .12 < . 12 
< .25 < .13 < .13 
< .36 < .19 < .18 

< .14 <.0038 < .0036 
< .03 1 < .00082 < .00078 
< .058 <.0015 < .0014 
9. 11 < .0054 <.0051 ' 
< .2 < .0054 <.OQ51 
.2 J <.0024 < .0023 I 

09129/97 
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Parameter Unit 

l nor&:anin 
antimony ml!ikg 
beryllium mgfkg 
cadmium mgfkg 

chromium mgfkg 

copper ml!/kl! 
lead mi!A~t 

mercury mw"k11 
nickel mll/k11 
selenium mRflc2 
silver mg/k£ 

I 
thallium mg/kl! 
zinc mgfkl! 
Volatile Orl!aDic.s 
1.2.4-trimetnylbenzene ml!ikp; 
1.3,5-trimcthylbenzene mgfkg 
cis- 1.2-dichloroethene mgfkg 

cthvlbenzene ml!ikg 
isoproovlbenzene mR{k~ 

m+p-xylene mwl:g 
n-butvlbenzenc ml!lkl! 
n-propylbenzene mwkl! 
na!>hthalene mllik!! 
o-xvlene mllikR 
paracvmene ml!lkl! 

; 
sec-butylbenzene mgikg 

tert-butvlbenzene mg/kl! 
toluene mgfkg 

trichloroethene mg/kg 
Semivolatile Organics 
2-melhyl naphthalene mgik~ 

acenaphthene mgtkg 
acenaphthylene m!Vkg 
anthracene ml!ikg 

il benzo(a}anthracene mllikg 
U benzo(a)pyrene m2/kg 
! benzo(b)Ouoranthene ml!lke 
I benzo(g,h.i)pervlene mJllkg 

' 
benzO(k)nuoranthene rnllikg 
bis(2-ethvlhexvl)phthalate ffi2/k~ 

chrysene mglkl! 

I di-n-butyl phthalate mil/kg 
dibenz.(a.h)anthracene m!llkR 
dibcnzofuran mg/kl! 

fluoranthene mg/k~: 

fluorene mgtkg 
indeno( 1.2.3-cd)pyrene mgikg 

I 
naphthalene mg/kg 

I phenanthrene mg/kg 

: pyrene mglkg 
' Pe-!litidesll'CBs 

4.4'-DDD mg/kg 
4 ,4'-DDE mg/kg 
4,4'-DDT mllikg 
aroclor 1248 rnllikg 
aroclor 1260 mllikg 

! methoxvchlor mg{kg 

mgllcg • mi lligtaml per kilogram 
R • mdict tts dttl rqected during validation u unusable 

J a. 1ndieatcs '" esumated value 
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LSI, I) (3'-4') MW~(2'-4') MW~A (2'-4') MW-7 (0'-2') 

< 2 .9 R R R 
1.27 .lSI .26 J . 18 J 
.663 29.8 64.2 2.16 
26.7 23.2 41.4 16.3 
10.2 24.6 98.1 7.16 

18.6 36.7 J 91.31 15.9 J 
.077 J .249 .045 J < .035 
9.08 9.69 6.59 3.24 
.809 <. IS < .13 <. I 
< .25 < .39 < .33 < .21 
.45 J < .16 .45 J <. II 
60.6 58.9 71.2 23.2 

< .00071 < .0011 < 00095 <.00077 
< .00071 < .001 l < .00094 <.00076 
< .0023 < .0035 < .003 < .0024 

< .00096 < .0015 < .0013 < .001 
< .00069 < .0011 <.00093 < .00075 
<.003 NA NA NA 

< .00076 < .0012 < .001 <.00082 
<.0008 < .0012 < .00 11 <.00086 
< .0013 < 0021 < .0018 < .0014 
< .0018 < .0029 < .0024 <.002 

< .00082 < .0013 < .0011 <.00088 
< .0008 < .0013 < .001! < .00087 

< .00075 < .0012 < .001 < .00081 
< .0011 < .0017 < .0014 <.0012 
<.00054 < .00084 < .00072 <.00058 

<. I < .16 < .13 < .II 
< . 18 < .28 < .24 < . 19 
< . 14 < .22 < .19 < .15 
< .13 < .2 < .17 < .14 
< .13 < .21 < . 18 < .14 
< . 17 3, < .22 < .!8 
<. II < . 16 < . 14 < .JJ 
<. IS 6.2 < .21 < .17 
< .18 <.28 < .24 < .19 
< 1.1 < 1.7 < I.S < 1.2 
< .21 2.4 < .27 <.22 
< .19 < .3 < .26 <.21 
<.17 < .26 < .22 <. 18 
< .IS <.24 < .21 < . 17 
< .19 <.3 < .26 < .21 
<. IS <.24 < .21 < .17 
<. IS < .24 < .21 < .17 
<. II < .17 < .14 < . II 
< . 12 < . 18 < .16 < . 13 
< . 17 < .26 < .22 < . 18 

<.0033 <.0 1 < .0044 < .0036 
< .00071 < .0022 <.00095 < .00076 
< .0013 < .0041 < .0018 < .00 14 
<.0047 4.3 · .23 <.005 
< .0047 < .015 <.0062 <.005 
<.0021 <.0066 <.0028 <.0023 

,..:·> 
t .. ~; E~-

MW-8 (0'-2') MW-9 (6'-8') MW· tO (0'·2') 

I 1.1 J R R 
.071 J < .02 .33 J 

31 < .23 14.8 
39.1 4.67 19.S 
S6 1.34 25 

61.8 J 5.43 J 123 J 
L37'' .047 J .08 1 J 
4.02 I.JJ 6.09 
1. 12 <.45 < .17 
.69 J < .24 <.45 
< .12 <.098 < . 18 
86:4 4.5 162 

< .00088 < .00069 < .0013 
< .00081 <.00068 < .0013 
<.0028 .00531 <.004 1 
< .0012 < .00093 < .0017 

<.00085 < .00067 < .0013 
NA NA NA 

< .00094 < .00073 < .0014 
< .00098 < .00077 < .00!4 
< .0016 < .0013 < .0024 
< .0022 < .0018 < .0033 
< .001 < .00078 < .0015 

< .00099 <.00071 < .0015 
< .00092 < .00072 < 001 4 
< .0013 < ,001 <.002 

< .00066 .0041 <.00098 

< .62 < .096 < .18 
<1.1 < .17 < .33 
< .87 < .14 <.26 
< .78 < .12 < .23 
<.82 < .13 <.24 

10 < .16 .86 
I.S < . I <. 19 
2S < . 15 1.6 
1.6 < .17 < .33 

< 6.9 < 1.1 <2 
5.1 <.2 < .37 

< 1.2 < .19 .41 1 
< l < .16 <.3 

<.95 < .IS < .28 
< 1.2 < . 19 < .35 
< .95 < .15 <.28 
2.8 < .15 <.28 

<.66 < . 1 < .19 
< .72 <.II < .21 
'i2-i·t;···· < .16 <.3 

< .41 J < .0032 < .006 
< .087 J <.00068 < .0013 
< .16 J < .0013 <.0024 
23.4 J \· < .0045 1.61 
<.57 J < .0045 < .0084 
< .26 J < .002 < .0038 I 
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(6-8 feet) showed estimated concentrations of cis-1 ,2-dichloroethene (0.00531 mg!Kg) and 

trichloroethene (0.004 J mg/Kg). Naphthalene was the most frequently detected VOC, with 
detections in 7 samples. 

SVOCs were detected at several sample locations (LSL-1, LSL-3, LSL-5, LSL-6, LSL-7, LSL-8, 

LSL-10, LSL-11, LSL-12, MW-6, MW-8, and MW-10). At locations LSL-3, LSL-7, and LSL-11 , 

semi-volatile parameters were detected in samples collected at all depths. Of the SVOCs detected 

the most significant is the presence of benzo(a)pyrene in a number of samples at concentrations 

ranging from less than 0.5 mg/Kg to up to 10 mg/Kg. The highest concentration ofbenzo(a)pyrene 
was detected in the shallow soil sample collected from MW-8 (0-2 feet). 

Both pesticides and PCBs were detected in soil samples collected at the landfill area. Pesticide 

compounds were detected at all but seven soil boring locations; LSL-12, LSL-13, MW-6, MW-7, 

MW-8, MW-9, and MW-10. Concentrations of pesticides in the collected soils were found to be 

below applicable regulatory criteria and are not discussed further. The PCB compounds detected 
were Aroclor 1248 and 1260. Aroclor 1248 was the primary PCB which was detected at 10 boring 

locations (Figure 4-3). The highest levels of Aroclor were observed in shallow soil samples 

collected from MW-8 (23.4 J mg/Kg), LSL-12 (9.11 mg/Kg), and LSL-3 (9.23 J mg/Kg). 

4.6.3 Extent of Contamination 

The results of soil sampling indicate that elevated levels of metals, SVOCs, and PCBs are present 

in subsurface soils at the former MNOP Landfill site. Distribution of metals and PCBs are illustrated 

in Figures 4-2 and 4-3 and are further discussed below. In addition, trace amounts of VOCs are 

present· in isolated soil samples. Based upon the distribution and relative concentration of each 

analyte the following can be said concerning extent of soils contamination: 

• Cadmium is present in both surface soils (0-2 feet) and to a Jesser extent deeper soils 

throughout the site at levels that exceed background concentrations and relevant 
regulatory criteria (see Section 1 0.0). The highest cadmium levels are at locations 

LSL-7, LSL-8 and LSL-9 near the MNOP landfill with lower concentrations at more 

remote locations to the east and south (Figure 4-2). The aerial 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 mass. 

• 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 (Figure 4-2). 
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• Lead is present in both surface soils and to a Jesser extent deeper soils at 

concentrations which exceed background and regulatory criteria for borings LSL-2, 

LSL-3, LSL-6, LSL-7, LSL-8, and LSL-9located near the landfill mass. 

• Aroclor 1248 is present in both surface soils and deeper soils collected throughout 

the site (Figure 4-3). This constituent is present in soils near the landfill and in soils 

south and east of the landfill. The aerial extent of Aroclor has not yet been 

determined, however it's concentration appears to be greatest in surface soils. 

Aroclor 1260 was detected less frequently (Figure 4-3). 

• The highest concentrations of copper, chromium, cadmium, and lead were found in 

samples collected in a small area just east of the Armstrong Cork Landfill and just 

south of the MNOP Landfill. It is likely that both of these landfills are now or have 

been contributing to the contamination in this area. 

In summary, it appears that contamination, primarily by heavy metals and PCBs, has occurred in the 

site soils. The data generated during this investigation provides basic information to sufficiently 

characterize the area but does not fully delineate the extent of constituents with elevated levels. It 

is also noted that approximately half of the soil samples were collected from the vadose zone and 

half from saturated soils. No significant difference in the elevated concentrations between vadose 

zone and saturated zone soils can be distinguished. The source of metals and PCBs appears to be 

from the landfill mass via subsurface infiltration or possibly from run-off and sediment deposition. 

Because a portion of the site is located within the Rocky Creek floodplain off-site sources are 

possible from surface run:..off and sedimentation. 

4.6.4 Fate and Transport 

4.6.4.1 PCBs 

PCBs are mixtures of different congeners of chlorobiphenyl. Once released to soils, PCBs are 

strongly sorbed and will generally not leach significantly in aqueous soil systems (Micromedex, 

1996). This is mostly due to the fact that PCBs have relatively low octanol-water partition 

coefficients and low solubilities and are hence strongly adsorbed by mineral and organic ma:terials 

in soils. The literature reviewed indicates that PCBs with high chlorine content such as Aroclor 

1248, I 254, and 1260, are resistant to biodegradation and PCBs with low chlorine content (Aroclor 

1221 and 1232) biodegrade very rapidly (Micromedex, 1996). Chapelle, 1993, indicates that 

emerging research suggests that some of the highly chlorinated PCBs may be resistant to aerobic 
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oxidation (degradation) but could be subject to reductive dehalogenation in anaerobic environments. 

Conversely, lightly chlorinated PCBs are resistant to reductive dehalogenation but can be aerobically 

oxidized (Chapelle, 1993). This PCB research generally demonstrates that microbial processes have 

the potential to completely degrade these compounds under the proper conditions, however, such 

cases are not yet documented. 

Based upon the presence of abundant organic materials within the floodplain area and clayey soils 
throughout the site, PCBs are expected to be tightly sorbed and are probably immobile in the 

subsoils. Degredation of PCBs, as indicated in the literature, is not likely an important removal 

process, however, no data is available to determine if such processes are at work here. Erosion and 

deposition of surface soils appears to be the most likely mechanism for transport of PCBs across the 

site and possibly into the surface waters of Rocky Creek. 

4.6.4.2 Metals 

The following provides a discussion on the fate and transport of antimony, cadmium, chromium, 

copper, lead, nickel, and zinc. These constituents were the primary inorganics detected in soils at 

elevated levels, and are of greatest interest to this investigation. The discussion is intended to 

provide only general fate and transport information available from the literature. Limited soils and 

metals speciation data precludes making any specific conclusions concerning fate and transport of 

metals. 

The retention of metals in soil depends on a number of physical, chemical, and in some cases 

biological factors. Soil properties such as texture, bulk density, pH, organic matter, type and amount 

of clay minerals, and the presence of mineral oxides, ·especially iron oxides, influence the retention 

and release of metals by soil. The partitioning between aqueous and solid phase are controlled by 

a number of processes including adsorption, precipitation, co·precipitation, and complexation. 

Partitioning may be influenced by the aqueous pH, redox potential, ionic strength of the water, the 

concentration of complexing ions, the type of anions present, and the metal concentration and type. 

Physical deposition by fluvial and wind processes are the most common mechanism for transport 

and distribution of metals and are probably the most important transport processes at the MNOP 

landfill site. Metals can be released to the atmosphere in the form of particulate matter, dispersed 

by wind, and deposited by gravitational settling. Regional metals deposition has been widely studied 

and is characterized by large temporal and spatial variability. For example, cadmium deposition in 

urban areas is about one order of magnitude higher than in rural areas of the United States (A TSDR, 

l993a). Metals released to waterways are generally associated with particulate matter and are 
transported and deposited in areas of active sedimentation. 
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Little is known about the adsorptive behavior of antimony, its compounds, and ions (ATSDR, 

1992a). Some studies suggest that antimony is mobile under a variety of environmental conditions, 

while other references cited that it is strongly sorbed to soil. A TSDR ( 1992a) suggests that antimony 

is not expected to have an affinity for organic carbon and the cation exchange capacity of clay soils 

may not be an important factor to adsorption of this element. Antimony does not appear to bio­

concentrate in fish and aquatic organisms (A TSDR, 1992a). 

Cadmium exists in natural waters as the hydrated ion Cd(+2) 6H20 and can be complexed with 

humic substances (A TSDR, 1993a). In the literature, cadmium is cited to be more mobile in aquatic 
environments than other heavy metals such as lead (ATSDR, 1993a). Precipitation and sorption of 

cadmium compounds onto soils are the most important removal precesses cited in the literature. It 
is also cited that cadmium may redissolve from sediments under varying ambient conditions of pH, 

salinity, and redox potential (ATSDR, 1993a). Cadmium bio-accumulates in all levels ofthe food 

chain. 

Chromium is present in soils primarily as an insoluble oxide Cr203(nH20) and is not considered 

very mobile in soil (EPA, 1984a). A much smaller percentage of total chromium in soil exists as 

soluble hexavalent chromium (Cr~6) and the less soluble trivalent chromium (Cr+3
). As with other 

metals, the sorption of chromium to soil depends on a number of factors including the clay content 

and to a lesser extent the presence of iron oxides and organic matter (A TSDR, 1993b ). 

Copper is cited in the literature to bind to soil much more strongly than other divalent cations 

(ATSDR, 1990). The literature reviewed suggested that copper will adsorb to organic matter, 

carbonate minerals. clay minerals, or hydrous iron and manganese oxides (ATSDR, 1990). Copper 

has a low potentialfor bio-accumulation. 

The amount of lead in soil is affected by the adsorptive properties of various soil types, precipitation 

of soluble solid forms of the lead, and the formation of relatively stable organic-metal complexes 

or chelates with soil organic matter (ATSDR, 1993c). Under most conditions lead is strongly sorbed 

to soil (especially organic matter) and very little is transported to surface water or groundwater 

(EPA, 1986a; NSF 1977). Leaching of lead from soil to groundwater is very slow under most 

natural conditions except for highly acidic environments (ATSDR, 1993c). 

Nickel is also described in the literature to be strongly adsorbed by soil, although to a lesser degree 

than lead and copper discussed above. Nickel is strongly adsorbed to oxides and hydrous oxides of 

iron, manganese, and aluminum (A TSDR, 1995). Nickel is expected to be primarily present as 

sorbed to soils. 

Q:\WORDPROC\33941\3394//IB.WPD 21 9125197 

file://Q:/WORDPROC/3394l/3394l


i 
! 

Final Site Investigation Report 
Former Macon Naval Ordnance Landfill 

Rust Project No. 33941.000 

Zinc occurs in the environment primarily in the+ 2 oxidation state (A TSDR, 1992b ). Zinc in aerobic 
waters is expected to be partitioned into sediments through sorption onto hydrous iron and 

manganese oxides, clay minerals, and organic material. The degree of sorption varies according to 

cation exchange capacity, pH, salinity, redox potential, and concentration of complexing ligands and 

zinc. (A TSDR, 1992b ). In anaerobic environments zinc sulfide is the controlling species (EPA 

I 980d; Kalbasi et al. I 978) and, since sulfide is insoluble, the mobility of zinc in anaerobic 

environments is low. 

In summary, the metals (antimony, cadmium, chromium, copper, lead, nickel, and zinc) reviewed 

will most likely have an affinity to sorb onto organic rich soils and/or clayey soils under most natural 

conditions. These metals are not expected to significantly leach from soils and partition into 

groundwater to any large degree. Further, it is likely that the dominant transport mechanism for 

metals may be from erosion and sedimentation processes. 
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5.0 GROUNDWATER CONTAMINATION 

5.1 GENERAL APPROACH 

Groundwater quality at the site was evaluated by collecting groundwater samples from 

HydroPunchTM /drive point wells and permanently installed monitoring wells. The primary purpose 

of the groundwater sampling was to determine the horizontal and vertical extent of contamination 

in the shallow water-table aquifer. 

In the first phase of the investigation, groundwater screening samples were collected using 

HydroPunchm and drive point methods . The samples were field analyzed using a portable gas 

chromatograph (GC). These results were used to determine permanent monitor well locations. 

Finally, groundwater samples were collected from both the newly installed monitor wells and 

existing monitor wells in the former MNOP Landfill site. 

Quality control (QC) samples , consisting of replicates and trip blanks were collected. Quality 

assurance (QA) samples were also sent to the USACE, South Atlantic Division (SAD) Laboratory. 

5.2 ANALYTICAL PARAMETERS (Monitoring Wells) 

Based on the suspected contaminants and historical activities at the landfill, the analytical parameters 

for the site included: 

• volatile organic compounds (VOC) 

• semivolatile organic compounds (SVOC) 

• radium 226 and 228 

• priority pollutant metals 

• pesticides and polychlorinated biphenyls (PCB) 

Table 5-1 summarizes the sampling and analytical requirements for this work. The table includes 

the analytical methods used, the sample preservation and holding times, and the number of quality 

control and quality assurance samples collected. 

5.3 DRIVE POINT WELL/ HYDROPUNCH SCREENING 

To aid in determining the outer boundaries of the groundwater contaminant plume known to exist 

locally near the landfill, eleven groundwater samples were collected by utilizing a combination 
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Groundwater II I I 2 
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II I I 0 

II I I 0 
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11 I I 0 

T.,.,,.;:;.J 
Groundwat~r Sampling and Analyliul R~quiremrniS 

. Former MNOP Landfill 
Macon, Georgia 
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·--= ·-·· ~--- ---
Total Analytical 

Samples Analysis Protocol Procedures 

15 voc SW-846 EPA 8260 

13 SVOCIPAH SW-846 EPA 8270 
BNA 

-----·-----·· 
13 Pesticides/ SW-846 EPA 8080 

PCBs 

13 Radium 226 SW-846 EPA 9310, 
& 228 9315.9320 
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14 days 
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of HydroPunchTM methods and the installation of drive point wells. These samples were screened 

in the field using a portable GC. 

5.3.1 HydroPunchn. 

One HydroPunchTM sample was collected upgradient from the landfill (Figure 5-1). During the 

HydroPunchnc sampling process, a borehole was advanced by hollow-stem auger drilling to 

approximately 3 to 5 feet below static water leveL The HydroPunchTM was lowered through the 

auger stem and driven approximately 5. feet further into the aquifer. The HydroPunch'"" was then 
retracted several feet to allow water under hydrostatic pressure to enter the tool. After 

approximately 30 minutes, the HydroPunchn~ was retrieved and the groundwater sample 

transferred to the appropriate laboratory container. 

5.3.2 Drive Point Wells 

Temporary drive point wells were installed because access to sampling point locations prohibited 

the use of a truck mounted rig needed for HydroPunchTM sampling. Each drive point well consisted 

of a 5-foot long, 1.25 inch ID stainless steel mesh screen and 5-foot galvanized steel riser. Drive 

point locations are shown on Figure 5-l. Stainless steel risers are not standard equipment and 

were not considered necessary for field screening of groundwater. Each drive point was installed 

to a depth of approximately 10 feet by hand auger methods. At each of the drive points, one 

groundwater sample was collected by bailer. Two of the drive points (DP-11 and DP-12) were 

used for water level measurements. 

After sample collection, the drive point well was either removed from the ground or cut below 

the ground surface and abandoned by backfilling with grout. 

5.3.3 Gas Chromatography 

The groundwater screening results generated from the drive point well/HydroPunchTM testing were 

performed using a Shimadzu I 4A gas chromatograph (GC) and flame ionizing detector (FID). 

Concentrations were calculated using the Shimadzu Chromatopack GC integrator and calibration 

standards. 

Analytical screening procedures were performed using a modified version ofSW-846 Method 3810. 

Modifications include using a two point initial calibration, forty microliter (ul) headspace injection, 

and ambient temperature sample equilibration. Continuing calibration checks on the initial 

calibration were performed each day of analysis using the initial standard stock solution. Syringe 
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blanks were performed at the beginning of each day and after concentrated samples. Initial 
calibration standards were prepared at low parts per billion (ppb) levels using the following target 

analytes: trichloroethene, vinyl chloride, cis- I ,2-dichloroethene. Standards were prepared using 

serial dilutions from neat standards and injected into air tight forty milliliter (ml) septa vials 

containing twenty ml of water via a syringe. 

Due to the target organic compounds high vapor pressure, these compounds partitioned from the 
aqueous phase into the gaseous phase. An aliquot ofthe twenty ml of air (headspace) in each ofthe 

sample vials was collected using an air tight 50 ul syringe which was then injected into the GC. 

5.4 MONITOR \VELL INSTALLATION PROCEDURE 

5.4.1 Monitor Well Installation 

A total of six monitoring wells were installed during this investigation at locations indicated in 

Figure 5-2. The installation of monitor wells conformed to the applicable regulations in construction 

and sampling. Specifically, the following guidelines were adhered to: 

• 

• 

Manual for Groundwater Monitoring, Georgia Environmental Protection Division 

(GAEPD), 1991. 

EPA Groundwater Monitoring Technical Enforcement Guidance Document (TEGD), 

EPA No., OSWER-9950.1-RCRA. 

Monitor Well Design, Installation, and Documentation at Hazardous and/or Toxic 

Waste Sites, Corps of Engineers, EMili 0-1 -4000. 

Monitor well installation for MW-6 and MW-11 were accomplished using a truck-mounted drill rig 

equipped with hollow stem augers. Monitor wells MW -7 through MW -10 were installed by using 

a hand auger. Two-inch ID, Schedule 40 polyvinyl chloride (PVC) well screens, casings, and 

fittings were used in the construction of each wel1. Each well was completed with a steel 

protective cover, protective posts (where appropriate) and a square concrete pad. 

5.4.2 Well Development 

Each well was developed within two weeks of construction, but no sooner than 48 hours after 

( · grouting. Well development was accomplished by a combination of bailing arid pumping . 

Development began with mechanical surging with a bailer and bailing for a minimum of two 
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hours. At the end of two hours, the wells were pumped using a submersible pump or a bailer. 

Field personnel monitored groundwater temperature, pH, specific conductivity (SC), and turbidity 

as indicator parameters . 

A minimum of 5 times the volume of water present in the well and the filter pack (assuming 30% 

porosity) was removed from the well. In addition to this minimum volume, the following criteria 

were met before development ceased: 

• The well water is clear to the unaided eye . 

• The sediment thickness remaining in the wel1 is less than 1% of the screen length. 

• Temperature, pH, and specific conductivity stabilized to less than a ten percent 

change between two well and filter pack volumes. The pH was considered stable 

when a variation of +1- 0.2 pH units was achieved. 

5.4.3 Water Level Measurement 

The water level in the wells were measured using an electric water level indicator. This was 

accomplished by inserting the electric probe into the well, lowering until ground water is 

encountered, and recording the depth to ground water. All measurements were made and 

recorded to the nearest 0.01 foot, using the top of casing as a reference. 

5.4.4 Surveying 

The locations of the drive point wells, soil borings and permanent monitoring wells were surveyed 

by En tech, Inc. of Marietta, Georgia. Horizontal coordinates and elevations were determined at each 

point. 

5.5 SAMPLING AND ANALYSIS PROCEDURES 

5.5.1 Well Evacuation 

Monitor wells were purged before collecting samples. For moderate to high yielding wells 

(i.e. wells that are not purged dry), a minimum of five well volumes were evacuated from the 

well. Additional water was removed from the well, as necessary, until three consecutive 

measurements of pH and specific conductivity from successive bails varied by 10 percent or less. 

Well evacuation was accomplished by bailers, or centrifugal pumps. 
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As soon as sufficient recharge had occurred, or at the end of evacuation, samples were collected 

using a single-use, teflon, or stainless-steel bailer. For sample collection, the bailer was lowered 

with minimum splash to just below the water surface. 

To comply with Georgia Environmental Protection Division regulations, the samples (including 

those for metals) were not filtered in the field prior to preservation. 

Sample handling, decontamination, and Chain of Custody procedures for groundwater sampling 

activities are the same as those described in Section 4.4 for soil sampling activities. General 

laboratory analytical requirements are also the same as those described in Section 4.4.7. The specific 

sample preservation and laboratory analytical methods used for groundwater analyses are discussed 

in Section 5.2 and summarized in Table 5-1. 

5.6 BACKGROUND WATER QUALITY 

Background water quality data was obtained from MW -1. This well is up gradient from the Landfill 

source. 

5.7 DATASUMMARY 

5.7.1 Drive Point Well!HydroPunch Screening Data 

Groundwater screening was performed for the following compounds: 

• TCE 
• cis- I ,2-dichloroethene 

• vinyl chloride 

The results of the drive point/HydroPunch screening data are summarized on Table 5-2 and depicted 

on Figure 5-3. These results indicate the presence of vinyl chloride at 6 locations, cis-1,2-

dichloroethene at 7 locations, and TCE at I location. Concentrations of vinyl chloride ranged from 

12 ug!L (DP-8) to 540 ug!L (DP-5). Cis-1 ,2-dichloroethene was detected at concentrations ranging 

from a low of 5 J ug/L to a high of 6330 ug/L (DP-8). TCE was detected at a concentration of 48 

ug/L at DP-8. No target compounds were detected in samples collected from HP-1 located 

upgradient from the landfill area or at drive point locations DP-2 and DP-3. 
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Table 5-2 
Summary of HydroPunch/Drive Point Screening 

Former MNOP Landfill 
Macont Georgia 

Rust Project No. 33941.000 

Compound vinyl chloride cis-1 ,2-d ich loroethene 

Units ug/L ug/L 

Detection Limit 10 10 

Date Collected 

1/16/96 ND ND 
1/22/96 81 66 

1/22/96 74 69 

1/22/96 ND ND 
1/16/96 ND ND 
1/1 6/96 ND ND 
1/16/96 34 NO 
1116/96 NO NO 
lll6/96 540 442 

1/22/96 41 8 

1/22/96 41 5 

1/22/96 12 6330 

1/22/96 NO II 

1/22/96 NO 5 

1 -a indicates that the sample is a duplicate. 
2 -c indicates that the sample is a trip blank. 

NO indicates that the analyte was not detected above the method detection limit. 
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The results of monitor well sampling are summarized in Table 5-3. All analytical data were 

evaluated with regards to data quality by both the analytical laboratory and Rust. A summary of the 

data quality review is included as part of the QCSR in Appendix B. Monitor well MW-l is 
considered the background well for the MNOP landfill site. Monitor wells MW-2 through MW-5 

are downgradient of the Landfill and were installed by ESE, Inc. in 1990. The six additional wells 

installed as part of this investigation were located south and southeast of the landfill. One well, 

MW -II, was installed adjacent to MW -4 and screened at a lower depth to evaluate vertical 

contaminant migration . 

• The results of sampling indicate the presence of primarily TCE~ cis- I ,2-dichloroethene and vinyl 

chloride in the groundwater of the former MNOP Landfill site. Detections of other VOCs and metals 

were also observed. 

TCE was detected in groundwater samples collected from seven of the eleven monitoring wells 

sampled. Concentrations ranged from a high of 12 mg/L at MW-4 to a low of 0.061 mg/L at 

MW- I 0. TCE was not detected in samples collected from MW -6, MW -7 and MW -8 which are all 

located south (downgradient) of the former landfill and within the floodplain area. It should be noted 

that these three wells are installed and screened predominantly into the surficial (Quaternary) unit 

composed of clay. TCE also was detected in monitoring well MW-11 (screened into the deeper unit) 

at a concentration of0.22 mg/L as compared to 12 mg!L at MW-4 (screened into the shallow aquifer 

at this nested location). 

Cis-1 ,2-dichloroethene, a common breakdOwn product of TCE, was detected in the .same 

groundwater samples described above for TCE. Concentrations of cis-1 ,2-dichloroethene ranged 

from 0.94 mg/L at MW-3 to 0.046 mg/L at MW-1 l. 

Except for MW-11, vinyl chloride was detected in groundwater samples from the same wells 

described above for TCE. Vinyl chloride concentrations ranged from 0.130 mg/L at MW-2 to 

0.022 mg/Lat MW-5. Vinyl chloride is also a common breakdown product from the dehalogenation 

(degredation) ofTCE. Other VOCs detected included 1,1,2-trichloroethane, 1,1-dichloroethene, 

chloroform, chloromethane, isopropylbenzene, sec-butylbenzene, tetrachloroethene, toluene, and 

trans-! ,2-dichloroethene. 

Ten metals were detected in the samples collected in the landfill area. Three of these, antimony, 

' arsenic, and mercury were detected in the background well MW-1. Selenium was also detected in 
' the background well, but not in any of the wells around the landfill. Of the ten metals detected, 
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Table 5-3 
Monitor Well Groundwater Analytical Data 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

- .... -- ~-·R-
... , .... _ ---- ····-··· -Mw-1 Mw-lD MW-2 MW-3 

- -
- --
< .022 .024 J <.022 .029 J ------····· ---·-·------- ·-- -

. [ J .077 J .0851 <.049 
<.00016 <.00016 <.00016 .0004 1 
<.0019 <.0019 < .0019 .0023 J ---

chromium --~!: ___ __::_:2~---~.:2.9~. <.0045 .0367 --- ·------
_ ~~PR~~ .... _ .. __ _ ______ . ____ ___ ~g~~----·--· _ _:: :QQ_'Z} _____ _s_:Q_Q73 <.0073 .0468 
lead ~L < .00089 <.00089 < .00089 .027 -
mercury mg/L .0005 .0004 .0003 .0002 J ---- -------------

.. -~ic~~L ___________________ ____ ~g(h---~~------ ---~- :Q056 < .0056 .0085 J ·- ····- -----
~_lenium _ _________ ___ !!!s!L .003 J < .00074 J < .00074 J .0026 J 

zinc _ mg!L <.Oil J < .01 9 J < .0061 J <.0261 
Volatile Organics _ ....... ~-- ····-
I, 1 ,2-trichloroethane mg/L < .0012 < .00124 < .0012 <.0012 ---- ·--· -·· ... 
1, 1-dichloroethene mg!L <.00048 <.000475 <.00048 .044 --
chloroform mg/L <.0014 < .00136 <.0014 <.0014 
chloromethane mg!!: <.002 < .00202 < .002 <.002 ·--·--- - -
cis-1 ,2-dichloroethene mg!L <.0018 <.00176 .16 .94 r---:------ ----
isopropylbenzene mg/L < .00054 <.00054 < .00054 <.00054 
sec-butyl benzene mg!L <.00063 <.000625 <.00063 <.00063 

---·· 

.)~t@~~~~~~~h~~~--------------.. ..!!!!ih ______ ~Q0042.._ ___________ ~:2QQ.~~----···--·S..:.9.0049 _________ .::..:_QQ04~ -----· 
. ....!2 !~~1<: _____ . , .... _______________ ____ !!!_fi!:_ ________ :__:Q_OO~ _____ ...::: .000~~-~---< .OOQ~5 

trans-! ,2-dichloroethene mg/L 
trichloroethene _ _ ______!!!g!L 

·~-·-----------·-· ··- .. -· 
~!!!}'! chlor~~---
___ !!adi~logicals .. '. 

radium 226 
radium 228 

mg!L = milligrams per liter 
pCi/L = picoCurie per liter 

___ _!!!g!L 

pCi/L 
~Ci!L 

J = indicates an estimated value 
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<.00055 <.000545 <.00055 
<.00042 <.00042 4.6 
<.00047 <.00047 .13 . .. 

··-
4.6 6.2 2.5 
.8 I .7 

< .00085 .. 
.011 
2.5 .. -
.12 --

... 
5.8 -
1.7 

-
MW-4 MW-5 

I -

<.022 <.022 
<.049 <.049 

<.00016 <.00016 
< .0019 .006 
< .0045 <.0045 
<.0073 .0192 
.0033 .0093 

<.00005 <.00005 
<.0056 .0067 J 

< .00074 J -:-----=------< .00074 J 
<.0244 .105 

.0031 J <.0012 - --
.011 <.00048 

.002 J < .0014 
<.002 < .002 

.5 J .2 J 
.0044 J <.00054 
.00781 < .00063 
.0022 J <.00049 

<.00085 <.00085 -- -
<.00055 <.00055 

12 1.8J 
.11 .022 J 

1.4 2.2 
.6 I 
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- --
In organics 
antimO!!Y mg!L 
arsenic ________ rl]g/L 
beryllium -·-·--·---·- mg!L 
cadmium mg!L 
chromium mg/L 
copper -- mg/L 
lead mg!L -- ··- --·--· 

. mercurl_ --·- · --- ---!.!!.~ 
nickel .~~L 
selenium mg(L 
zinc _____ ..!.!!_~ ,....__ 

Table _,-J (continued) 
Monitor Well Groundwater Analytical Data 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

-··-·-<¥>-·- - · ···~·- --- -~-- ........ 
MW-6 MW-7 

~-· MW-s MW-9 
-· 

<.022 <.022 <.022 <.022 
·-

<.049 < .049 < .049 < .049 - -
.0015 J < .00016 < .00016 <.00016 

-· ···--··-
.0032 J < .0019 .0285 <.0019 
.0348 .0052 J .0056 J .0064 J 
.0215 <.0073 <.0073 <.0073 
.034 .0036 .0028 J .0056 

----< . oooo-5 .0004 <.00005 < .00005 _ _ ____ & _ _ _ _ _ _ _ 

<.0056 <.0056 < .0056 <.0056 ---
<.00074 <.00074 <.00074 <.00074 

.0673 <.023 .187 .0625 
--- · ----

__ _y ~~!~~!~Q!"gan!£~----· · ____ ·--·-- ·-··. - --· -- - - -·--·-··----,-------------···-·-··---- -- ----------······--·- --- --- -····-·· 

- · 1,1 ,2-tri£hloroethane 
1,1 ~dichloroethene -· 
chloroform -
chloromethane 
cis-1 ,2-dichloroethene 
~?propyl benzene 

sec-butyl benzene 
tetrachloroethene 
toluene 
trans-I ,2-dichloroethene 
trich loroethene 
~i~_yl chloride __ 

·-~· 

. ·· Ra!!~~~g!£~!!_ _______ 
radium 226 
radium 228 

mg/L = milligrams per liter 
pCi/L = picoCurie per liter 

mg/L <.0012 
. _ _!!!_li!:_ <.00048 

mg/L <.0014 
m~L - <.002 
mg!L <.0018 

-
mg!L < .00054 
mg/L < .00063 
mg/L <.00049 
mg!L 

-
<.00085 

mg/L <.00055 

- · mg/L <:90042 -·· 
_Q!8/L_ .... S . .-00047 

~Ci/L .55 
pCi/L 3.08 

J = indicates an estimated value 
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~-~· 

< .0012 <.0012 <.0012 -· -< .00048 <.00048 .0067 
<.0014 <.0014 <.0014 
.0021 J <.002 <.002 
<.0018 <.0018 .36 .. 

< .00054 < .00054 <.00054 
<.00063 < .00063 < .00063 
<.00049 <.00049 <.00049 
<.00085 <.00085 .0017 J 
<.00055 <.00055 .0015 J 

-~-------

<.00042 <.00042 .2 --· <.00047 <.00047 .079 ·--

1.65 .46 1.16 
.49 4.02 .21 ---

2 

-- MW-10- MW-il ] 
< .022 <.022 I -
<.049 .049 J 

<.00016 <.00016 
<.0019 <.0019 
.0125 .0139 

< .0073 .0103 
.012 <.00089 

.0003 <.00005 
.0062 J <.0056 

< .00074 <.00074 
< .0291 <.0236-

- --'---

·-·- ----
< .0012 <.0012 -
<.00048 <.00048 
<.0014 <.0014 
<.002 <.002 

.13 .046 
<.00054 <.00054 
<.00063 <.00063 
<.00049 <.00049 
<.00085 .0026 J 
< .00055 < .00055 

.061 .22 ·- -·---
.04 <.00047 

1.35 .7 
-1.47 2.2 

09/29/97 
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chromium and lead were detected the most frequently, with 7 and 8 detections respectively. One or 

more samples had detected concentrations of antimony, arsenic, and cadmium that exceeded the 

analyte's MCL. 

Chromium was detected in concentrations ranging from 0.00521 mg/L to 0.0367 mg/L (at MW-3). 

None of these detections exceed chromium's MCL ofO. I mg!L. The two highest lead concentrations 

occurred in MW-3 and MW-6 (0.027 mg/L and 0.034 mg/L respectively). Both of these detections 

are above the 0.015 mg/L MCL for lead. 

Antimony was detected in MW-3 at a concentration of 0.0291 mg/L. This exceeds the MCL for 

antimony (0.006 mg/L), however, antimony was also detected in the duplicate sample of the 

background well MW-1 at a concentration of 0.0241. Arsenic was detected in MW-2 at 

0.0851 mg/L, which exceeds the MCL of0.05 mg!L. Arsenic was detected in the background well 

sample at a concentration of O. IJ mg/L. Two detections of cadmium exceeded it's MCL of 

0.005 mg/L - 0.006 mg/L at MW-5 and 0.0285 at MW-8. Cadmium was not detected in the 

background well. 

5. 7.3 Extent of Contamination 

The following discussion provides a summary of the extent of groundwater contamination based 

upon the data collected during this investigation. The following compounds are not discussed as 

explained below: 

• 1,1 ,2-trichloroethane. I , 1-dichloroethene, chloroform, chloromethane, 

isopropylbenzene, sec-butylbenzene, tetni.chloroethene, toluene, arid 

trans-! ,2 -dichloroethene were detected in samples collected from isolated wells, and 

although these compounds may be present in groundwater they do not form a 
contiguous or mappable plume area. 

• 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 are detected at isolated and infrequent points which do not form 

a continuous plume area that can be defined. 

The analytical results indicate that the primary constituent detected in groundwater is TCE with 

lesser amounts of cis-1 ,2-dichloroethene ( cis-1 ,2-DCE) and vinyl chloride. The latter two 
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compounds likely are degradation products of TCE. These three compounds appear to have had the 
most significant impact to groundwater quality and form mappable plume areas. 

Trichloroethene 

As described above, TCE is the most widely distributed compound and is present at the highest 

concentrations of any of the contaminants detected in groundwater. The analytical data indicate 

TCE is present at it's highest concentration in the shallow groundwater surrounding the landfill mass 

(wells MW-2, MW-4, and MW-5) and in the explosive demolition area (MW-3). The lateral 

distribution of TCE is shown on Figure 5-4. 

The data indicate that TCE has migrated vertically downward through the shallow aquifer(s) to a 

depth of at least 50 feet (MW- I 1 ). Also, based upon geologic/lithologic units, the primary 

contaminant migration pathways are expected to be the more permeable sands and silty sands of the 
underlying Tuscaloosa formation. The downward gradients observed at the well nest (MW-4/ 

M W -11) indicate a mechanism for downward infiltration of shallow groundwater into the deeper 

portions of the aquifer. Shallow strata throughout the floodplain (being composed primarily of clay) 

may form a less conductive water bearing unit in the hydrogeologic system. 

. The lateral extent ofTCE c·annot be determined at this time based upon the data collected. It can be 

said, however, that TCE is present at relatively high concentrations in the shallow groundwater 

localized to the MNOP landfill mass and to the explosive demolition area. Lower level 

concentrations ofTCE at MW-9 and MW-10, which are located side-gradient to the source areas, 

may be indications of horizontal movement of the TCE in the shallow surficial units (Figure 5-4). 
However; it is also possible that the detections in these two wells are from an upgradient source of 

TCE which has heeri recently delineated within the AlP area (Rust, 1996). There are no upgradient 

wells north of MW -10 to establish the relationship to the AlP plume(s) at this time. 

Based upon the data, it can be concluded that TCE does 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 down gradient from 

the landfill. Further, screening data suggest that while TCE is absent, the breakdown products of 

TCE (cis-1 ,2-DCE and vinyl chloride) were found to be present in the shallow groundwater in the 

drive point screening data. 

Cis-1.2-Dich/oroethene 

The lateral and vertical extent of cis-1 ,2-DCE appears to be the same as TCE described above. This 

is as expected since this compound is believed to be present as an intermediate breakdown product 

ofTCE. It is noted that in MW-9 and MW-10 the ratio ofTCE to cis-1 ,2-DCE is about proportional 
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verses the ratios ofthese compounds in wells near the landfill which show a predominance ofTCE. 

A cis-1,2-DCE map is not presented in this report because it has a similar distribution to TCE. 

Vinvl Chloride 

The lateral extent of vinyl chloride in the shallow groundwater is similar to that described above for 

TCE and cis-1,2-DCE. The distribution of vinyl chloride is shown on Figure 5-5 . Vinyl chloride 

is an expected breakdown product of both TCE and cis-1 ,2-DCE. 

5. 7.4 Fate and Transport 

This section discusses transport and fate of the primary detected contaminants; TCE, cis-1 ,2-DCE 

and vinyl chloride. These constituents belong to a class of compounds referred to as halogenated 

aliphatic compounds, often referred to as alkyl halides. When released to soils and surface water this 

class of compounds are primarily lost to volatilization. This is due to the relatively high vapor 

pressure of these compounds. Once these compounds enter subsurface soils or groundwater the 

principal attenuating mechanisms are sorption, biodegradation and possibly volatilization in the 

vadose zone. 

l . Halogenated aliphatic compounds are subject to biodegradation under both aerobic and anaerobic 

conditions (Chapelle, 1993 ). However, aerobic biodegradation only occurs under special conditions 

and has generally been found to play a minor role in the degradation process of halogenated aliphatic 

compounds. Hence, this explains the observed persistence ofTCE in most shallow aerobic aquifer 

systems. Anaerobic degradation of these compounds is much more commonly observed and 

documented in the literature. Numerous studies have indicated that compounds such as TCE are 

progressively dechlorinated under anaerobic conditions; The tendency of reductive dehalogenation 
is to transform TCE to isomers of dichloroethene (cis- or trans-) and then to vinyl chloride. Research 

has also shown that complete dehalogenation in the subsurface environment is difficult to achieve 

(Chapelle, 1993 ). 

Based upon site data, it appears that the contaminants of interest are probably undergoing slow 

dechlorination in the shallow water-table aquifer. Due to the proximity of the adjacent floodplain, 

conditions appear to be favorable for these processes to take place. 

While some transformation may be occurring in the shallow water-table aquifer, these compounds 

are expected to be relatively persistent in the deeper groundwater systems of the Tuscaloosa. TCE 

and it's breakdown products should be transported at approximately the same rate as groundwater 

/ flow. Only slight retardation will occur from adsorption to aquifer materials. The ultimate fate 
~. 
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of these contaminants will primarily be discharge to the floodplain and surface waters of Rocky 
Creek, or continued transport and migration into deeper aquifers. 
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6.0 ADDITIONAL ENVIRONMENTAL SAMPLING 

6.1 SURF ACE WATER 

Surface water samples were collected from (1) multiple points along Rocky Creek, (2) overland 

drainage areas between the MNOP Landfill and Rocky Creek, and (3) sampling points along the up 

slope drainages to the landfill site. The Rocky Creek sampling locations included two sampling 

points approximately 1000 feet downstream of the landfill (LSW-8 and LSW-9), a number of points 

near the probable point of entry for overland drainage from within the MNOP property boundaries 

(LSW-4 through LSW-7) and two sampling locations up gradient (LSW-l and LSW-2) as shown 

on Figure 6-1 . Two of the overland drainage area sampling locations were located in the drainage 

easement right of way (LSW-5 and LSW-1 0) and one point was located at the outfall from the pond 

area (LSW -11 ). QC samples, consisting of replicates and trip blanks were also collected. Quality 

assurance (QA) samples (splits) were also collected and submitted to the USACE, SAD Laboratory 

located in Marietta, Georgia. 

All surface water samples were analyzed for volatile organic compounds (EPA, 8260), semi volatile 

organic compounds and polynuclear aromatic hydrocarbons (EPA, 8270) and priority pollutant 

metals (EPA, 6010, 7060, 7421, 7740). Explosive residues (EPA, 8330) were tested in all samples 

except for LSW-12 and LSW-13. The sampling and analytical program implemented is outlined in 

Table 6-1 . 

6.1.1 Procedure 

Surface water sample locations were approached from the creek bank and from the downstream 

direction to prevent possible disturbance of sediments or contamination of surface water by field 

personnel during sampling. Field parameters (pH, temperature, and conductivity) of the surface 

water were determined at each sample location. Samples for VOC analysis were collected at a 

depth of 0-2 inches from the water surface using a new glass jar. Sample vials were filled with 

in such a manner as to exclude air bubbles. Sample containers for other analyses were filled in 

a similar manner . The samples were properly documented, placed on ice, and shipped to the 

analytical laboratory. 

6.1.2 Results 

A total of thirteen surface water samples were collected in the Landfill area at the sampling locations 

depicted in Figure 6-1. The results of these analyses are summarized in Table 6-2. 
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Matrix 

Surfa« Water 

from Rocky Creek 
and downgradient 

of landfill 

Surfac:e Water 

from property line 

Sediment 

from Rocky Creek 
and downgndient 

of landfill 

Sediment 

from property line 

QC 
Samples 

11 

Tab,_ -1 
Surface Watu, S<,diment S•mplinl'. and Analytical R~uirrmtnh 

Former MNOP Landfill 

Trip . 
Blanks 

2 

Total 
Sam_j)ln 

15 

M•con, Georgia 
Rust Project No. 33941.000 

Protocol 

voc SW-846 

Analytical 
ProcMurrs 

EPA 8260 

Holding 
Time 

14 days 

Preservation 
Re<~uinments 

Ice to 4 degrees C 
Add HCito pH<2 

or NaHS04 

Sample (I) T·.:.i;i=~~ 

Containers Containers 

2-40 mL 30 
glass 

f--·---------------~---·-- ··----------·-----·---··--·-·----·---------- ----------
septa vial ~-~i 

II 0 13 SVOC/ PMI SW-846 EPA 8270 7/40days Ice to 4 degrees C 2-lL 

·---------------------· amber glas..!__. ____ ____ 

II 0 13 Explosive SW-846 EPA 8330 14140days Ice to 4 degrees C 2-IL 26 
amber glass 1---------------------- -------!_e!!dues - ·····------ -----·-····--- ----- ------- -----=:.:=-"-"=---

II 0 

2 

13 Priority 
Pollutant 
Metals 

SW-846 

VOC SW-846 

EPA 6010. 
7060,7421, 

7740 

180 days, 
28 days for 
mercurv 

HN03topH<2 
lee to 4 degrees C 

I-lL 26 
glass or 
olastic 

EPA 8260 14 days lee to 4 degreesC 240 mL 10 
Add HCI to pH<2 glass 

f------------·--- -·--···-- --·----· -------··-·-- --- - -·····-- ·· ··--·---······ -------------~aHS04 ----~v.i~_l - - ··--·-

2 0 SVOC/PAH SW-846 EPA 8270 7/40 days Ice to 4 degrees C 2-IL 8 

·---·~---···------~·-· ·-"--- ~~-----~-~----c-am=ber glass-------···--• -~o··~--------·~~~ .. W N 

2 0 4 Priority SW-846 EPA6010. 180 days. HN03topH<2 1-IL 4 
PollutaJlt 7060, 7421, 28 days for Ice to 4 degrees C glass or 
Metals 7740 mercury plastic 

10 0 12 voc SW-846 EPA 8260 14 days Ice to 4 degrees C 1-125 ml 12 
glass 

septa vial ----f------- -------··-------- ·--·- ··---- ··----·-····--·----·-- -·- -------------------- ___ __::=:..:.:;:.:...... __ _ 

10 0 12 SVOC/PAft SW-846 EPA 8270 7140 days Ice to 4 degrees C 1·8 oz 12 

f-----------------------·-~----------·---------------------------------_a!~_ 

10 

10 

2 

2 

0 12 Priority SW-846 EPA 6010, 180 days, 
Pollutant 7060, 7421, 28 days for 

. -- -----··- ·----. ...M~a_ls _____ ____ _____ ••.. ..... ?.J.~Q__ ___ ......c;m.c.:ec..rcc.cu'-'ry'---

0 

0 

12 

4 

Explosive 
Residues 

voc 

SW-846 EPA 8330 14!40 days 

SW-846 EPA 8260 14 days 

- -----·-·--- ------ ······--·----·······--··- ···- --···------

Ice to 4 degrees C 1-8 oz 12 
glass 

- ---- - ----------·- ·····-··-···--

Ice to 4 degrees C 1-4 oz 
glass 

Ice to 4 degrees C 1-125 ml. 
glass 

·----~-------.::~pta vial 

12 

4 

--··-----~ 
0 4 Priority SW-846 EPA6010, J80days. lcelo4 degreesC 1-Soz 4 

Pollutant 7060.7421, 28 days for glass 

!------· --·-----,-----·------··· ·--------------~~~----------------- .... __?24._~··· · ·-------"'~E".ll.'1' ____________ ______ _____ _____ ....... . 

2 0 SVOCIPAII SW-84<> EPA 8270 7140 days Ice to 4 degrees C 4 

ik=~====='============~===·====······-····-·~=·-···-· ---·~,~===="=--=="--===== 

1-8 oz 

·===.....&= !~·~ . 

(I) Pet EM-200-1-3, Table !·I, 31 March 95. 
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Table6-2 
Surface Watrr Analytical Data 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

~==================~~==--~~~====~~~~~-·==~~--~-·=-=-=·--==:-~--~--- ~~-====~~~-=-==~~~====~~~====~~~ I Parameter Unit LSW-1 LSW-2 __ ·- LS~-3 LSW-4 _ _ LSW-5 LSW-6 
.. ·= 

LSW-7 LSW.-8 I 
!~==~~==~~========~~============~===================-==============-~=====-====~================ 

lnori..Uc!. · ., .. : • .. ) · .. ····•···. · · 
---= 

<.0019 <.0019 
< .0045 < .0045 
<.0073 < .0073--

cadmium mg/L <.0019 < .0019 < .0019 < .0019 <.0019 < .0019 
1~c~h~ro-m~i-um-----------------m-,~WL------<-.00~4~5-------<-- ~.00~45~-----<~.0~0~4-5-------<~.00~4~5~-------<-.0~0~4~5-------<~.~~5~------~~~------~~--~1 

copper mWL < .0073 < .0073 < .0073 < .0073 < .0073 < .0073 
lead mg/L < .00089 < .0008? < .00089 < .00089 < .00089 < .00089 

'~r-~m~_y~~-u-ry __________________ m~yt~----<~.~~~5~----... -.:=·~oo~o~q_s~_-_-_-_-_-_-<=.~oo~o~o~5===~-... -.. -.--~~~~Q95 .:_· ____ <_.~oo~00~5 ________ <~-~=~~5~--~--~~-------
1~-'-n"-ic;....k...;.e;;_l ________ _____ m~g/L'-:"-----<-'-.00'·~56 <--'-_0_0.:....56'-------·-<-'-.0'=-'0:-=-5 .. 6;;_ < .0056 < .0056 ·----···_·_··:.::.-0-=-14..:...:..J __ 

<.00089 < .00089 
< .00005 < .00005 

-··· 
<.0056 < .0056 

zinc mg!L < .020i _____ < .011 J < .02 J ------··--< .OISJ _ _____ < .Ot9T < .0479 --.....c:-~:---
lr-::~-:-:::--::~-=:,........,,....,.---,..,....,..,.,.,.,~c;::_--....,-~;..:::..;:...:.__.,---.....c..::.-'--.;:.... .. ___________ _ ________________ ._:.::..:...:....::.. ____ . ......:::..:..:,_;__ _ _ _ ..:.::..;.;....;,..:.__ 

___ .... y 

< .019 J < .018 J ---- ------yi;tatile ore.:~ics . . -' ' .... · ...... . , < 
~~~~~~~~~~~~~~~~~~~~~~--~~~------~~---··----------------------------------~----·~----~1 

bromomethane mg!L < .00049 J _<_...0.:...-0:c.-:0_4_9 ______ <-'-.0':-'0_..0_49, ______ <-'-.00049 < .00049 < .00049 <.00049 < .00049 
cis-1 ,2-dich1oroethene mg!L < .0018 J < .0018 < .0018 < .070=:-18::----<-'-'.'o='o::'c1:-:8::..------<:..:.00::=-::-:1:.;;8- -----'-":.=::77---- - --':::= 

~:::=::=~------7~~-------7~~------~~~~----~ 
trichloroethene m21L < .00042 J < .00042 < .00042 ~,00042 < .00042 < .00042 

<.0018 <.0018 
<.00042 < .00042 

~~~~~========~~==~~~====~~~====~~~===-~~;~======~==~====~~====================d 

mWL "' milligrams per liter 
J = indicates an estimated value 
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Parameter Unit LSW-9 

Table 6-2 (continued) 
Surface Water Analytical Data 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

LSW-10 LSW-12 LSW-120 

.IIlora:lttlics .·· ......... ··• > .·• .• · 
lp=~~==~~~~~~~~~~~~~~~~--~~~--~-----~~·~--------·~~------~~----------~---

cadrnium mg(L < .0019 .0023 J ____ <_.O_O_l~ _ ___ _:_QQ_33 J .00949 < .0019 

LSW-13 .J 
·< .ooi9··=i 

chromium mg!L < .0045 < .0045 < .0045 < .0045 < .0045 .0052 J < .0045 
1f-c....;.op~pce""r-----------m-l:o;L;;g/L'----<-..:..;.o:...:o.-7"-3-·~=-~~-·-<_.o_o_7-3~~--==~;_oo_9_7_I~=~=-=--· · ·--·:oo·83T ____ <:0073 ____ _ <:0073_ .. ___ ---z:oo73- -··· 

le.ad - - --··-··- .. - · ·mg!t; · < .00089. ,0049 .0053 .0037 < .00089 < .00089 < .00089 
!t--=-=....=.;;:=..:==---------~=----....:.::-=---·--·-~·-···-----·---~---·--~~-----------~~·~----:-~.;..__,-------::~:C.:......~. 

ll--"m7'e7rc:.::uc:.t-.ry ______ ...,--~m=:==IVL'-':........ _ _ <..:..0.::..00:=::0.::.5 ___ < _.OOOQL___ .OOQ1_ ______ ... :2QQ.L____ , .0002 J < .00005 .0002 J 
lf-n-:-'ic""k;.;_el'--___________ m:.;.;l:JiL.:g/L=--- < .0056 < .0056 ... .. <_._001_? .... _ _ _ -::...:2956 < .0056 < .0056 ___ <_.00_ 5_§__ .. 

zinc mg/L <.0161 .0574 .107 ____ __ )06 .046 <.0424 < .0346 
Volatile O.tlanics ... · .... • .. · ··• · · · · · · · · · · · · · · · 

IP7b~ro:.::cm=o=m.:..e.c:t'-:'-han=e=""-=--"'-"-'"""-""""'·~m""1..:..;.g/L··• ·:,:,·• •·""'· ·•·..:..;•..:..;· ·-<---'-.o-oo-=-4...-:9.-___ ..;. ________ <~:--0:::.:::0.,...::..0=-4;;9~~- ~~-~-=--<~'-_.0:=o·_0-4=~----· < .00:-:04-=9 ____ <...:..-"::00"=0:,..4=-9 ___ _ <-"-.0=::00:.:::-:4~9 _ __ _;c·00==2
7
6 J 

cis-1,2-dichloroethene mg/L < .0018 .051 < .00 I ~-·--·-·-~:C .0018 < .0018 < .0018 .0049 J 
trichtoroethene mg/l < .00042 _ _ _ ....:.::).::.8:___~----<·~.0-..-00:.-..:42 -----~~-----'0086 .0069 .032 

mg/L = milligrams per liter 
J = indicates an estimated value 
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The results of the eight surface water samples collected from Rocky Creek indicate that surface 

waters do not exhibit the presence ofVOCs, SVOCs, explosive residues, or priority pollutant metals 

except for a single detection of nickel in the sample collected at location LSW-6. Nickel was 

detected at a concentration of 0.014 J mg!L which is below the Georgia in-stream water quality 

standard of 0.088 mg/L. 

The remaining five surface water sample locations were collected from drainage features located 

within the boundary of the former MNOP. Two of these points are located on the tributary of Rocky 

Creek where it flows onto the northwest side of the MNOP property, LSW-12 and LSW-13. These 

locations are the point of entry for surface waters entering the northern part of the site. The results 

of sampling indicate the presence of TCE at a concentration of 0.007 mg!L to 0.032 mg/L at 
LSW-12 and LSW-13, respectively. In addition, trace concentrations (less than 0.005 mg/L) of 

bromomethane and cis; 1 ,2-dichloroethene were also detected in samples collected from LSW-13. 

lnorganics detected at these points include cadmium, chromium, mercury and zinc. Georgia 

in-stream standards were exceeded for cadmium (0.0007 mg!L) at LSW-12 and for mercury 
(0.000012 mg/L) at both LSW-12 and LSW-13. TCE has an in-stream standard of0.080 mg/L but 

was not exceeded at these upstream points. 

The results of surface water sampling at LSW-10, located in the drainage easement east ofthe pond 

and landfill refuse area, indicate the surface water in this overland flow area exhibits the presence 

of TCE (0.38 mg!L), cis-1 ,2-dichloroethene (0.051 mg!L), and a number of inorganics including 

cadmium (0.0023 J mg/L), lead (0.0049 mg/L), and zinc (0.0574 mg/L). Georgia in-stream water 

quality standards were exceeded for TCE, cadmium and lead at this point. Cadmium and lead have 

Georgia in-stream standards of0.0007 mg/L and 0.0013 mg/L, respectively. 

The results of sampling at LSW-11, which sampled surface water discharging from the pond located 

immediately east of the landfill, indicated that no VOCs, SVOCs or explosive residues were detected 

in surface water at this location. However, several inorganic parameters were detected including 

lead (0.0053 mg/L), mercury (0.0003 mg/L), copper (0.0097 J mg!L) and zinc (0.107 J mg/L). 

Georgia in-stream water quality standards were exceeded for lead, mercury (0.000012 mg/L), and 

copper (0.0065 mg/L). 

The remaining surface water point located in the drainage easement (LSW-5) did not reveal any 

target analytes above the laboratory quantitation limit. 
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6.2 SEDIMENT SAMPLING 
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Twelve sediment samples were collected at the Jocations depicted in Figure 6-1. Six sediment 

samples were collected within the former MNOP Landfill property and six were collected from 

Rocky Creek. QC samples, consisting of replicates and trip blanks were collected. Quality 

assurance (QA) samples (splits) were aJso collected and submitted to the USACE, SAD Laboratory 

located in Marietta, Georgia. 

All sediment samples were analyzed for volatile organic compounds (EPA, 8260), semivolatile 

organic compounds/polynuclear aromatic hydrocarbons (EPA, 8270) and priority pollutant metals 

(EPA, 6010, 7060, 7421 , 7740). Explosive residues (EPA, 8330) were tested in all samples except 

for LSD-12 and LSD-13 located at the northwest (upgradient) corner of the site. The sampling and 

analytical program implemented is outlined in Table 6-1 . 

6.2.1 Procedure 

Sediment samples were collected at each station to represent stream bed or drainage area 

sediments . A clean, stainless steel spoon or grain scoop was used to collect the sample . For 

VOCs, the sample container was gently tapped as the sample was placed in the container, and the 

container was completely filled to eliminate any headspace. For other analyses the sediment was 

gently mixed, quartered, and placed in the sample containers. 

6.2.2 Results 

The results of sediment sampling are provided in Table 6-3. All samples within the boundary of the 

MNOP property had various inorganic parameters. The inorganics detected included beryllium, 

cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, and zinc. Beryllium, 

chromiUm., copper, lead, nickel and zinc were detected at similar concentrations in LSD-12 and 

LSD-13 (northwest tributaries upgradient from Landfill) and in LSD-I and LSD-2 (upgradient points 

in Rocky Creek) as compared to sediment sampling points within the MNOP boundary (LSD-5, 

LSD-I 0, LSD-11, and LSD-14 ). Hence, it is concluded that these inorganic parameters are probably 

naturally occurring in the sediments. Cadmium, however, was detected at concentrations which 

appear elevated. In addition mercury, selenium, and silver were not detected in any upgradient 

sediment sampling points. Cadmium was detected at it's highest concentration within the MNOP 

boundary at LSD-I 4 (17 mg/Kg) compared to the 0.95 mg!Kg to I .42 mg/Kg detected at upgradient 

sediment locations. Mercury and selenium were detected at one sampling point (LSD-5) at 

concentrations of0.975 mg/Kg and 0.9 J mg/Kg. Silver was detected in one sample (LSD-11) at a 

concentration of 1. 7 mg/Kg. 
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Unit 

Table 6-3 
Sediment Analytical Data 
Former MNOP Landfill 

Macon, Georgia 
Rust Project No. 33941.000 

0_:,,:,·_, :/ '·.· _ _.,,. 
ff---C...;..~Lo~-..;...;:..--'"~~-~~-'--~---------'-~----~--:-:--:-------------------··---:-::-::--------:-~-----::--::-:~------::-::--:----j( 

lf---"-~:..::-'-o::.:......-------__;;.:m"""g/k'-?"'g---=·3-:-J::-----~--'-3:-::8:-:J:-_____ _ ._24}_ .43 J .04 J .35 J .38 J 
mg/kg < .42 .47 J .49 J 5.09 < .23 .65 J 4.88 
mg/kg 14.5 15.7 8.29 35 l.lJ 10.9 15.6 

~~~~~----------~~R---~~----~~------~-~~-----------------~~-----------------·-.. ----~r 
lf--"""""--- -------- -m....;.glk....__.._g _ _ ~9_._4_1 ----,----9_.0_9 ____ ___ .. .:t.71 ... _____ _ .. _ 2Q:.3. _ ___ ...,.<--'.-':.9 ___ _ ~...,.7~.'-::-l _____ 11.5_--1

1 

lf--"':c..=:.-- -------m=lJOZ:..:..:g/k..,_g ____ 4_2 _ _______ ~_8 ._7 __ ______ _ 1_~.6 _____ ________ 5~.:~-----·-·-'3 __ . 7_..,9_-=-· ______ 1_3_=-.9 22.,:::-:5:::-----il 
mglkg < .13 < .067 .058 J .9_7.-'5=---------<_:·:.::.0::...38=--- ---...:..·.:...:15'-'J=----- ---<--'.0.::...7-:-7_-;1 ~~~~~--------------=~'"'---::--:-7----------:~-----· ~ 

lf--~-:----------m...._glk-"L-g _ _ 3_.2--:-::-J _ _____ 4_.5...,..4,........... ______ 2_.4 }____ 5.88 .6 J 3.1 J 3. 1 J __ 
lf--_..:.;;.;.c_ ___ ___ ___ m_t""-glk'_,_..!g'--_ _ < __ .1_7 _____ _ _ <_.-:-12 _ _ .. _ .. _____ ___.__~-~---.. ··--------:2.L _ ____ _ S~?:,-----·--'·..:..69"::-::"J __ _ _ __ .5_?_} __ 
lr--:-~:.:...------------'m:.:.:;<;~:g/k-=-'-"'-g ___ <=-'.4=--4 _ _ , ____ -_<_.3_1'-------<__.28 ______ <_}_8 _ _____ <_.2_4 _ _ _ _ _ < __ .3---=-3 _ . < .3_4~---i! 

m_g/kg 27.2 31 .2 27.6 _ _ 45.7 4.73 30.6 3_7_.7~--ir 
.. ·,,: ::>:·._ . . '(\. 

mglkg < .0011 < .00079 J : .. .:.Q.2.~? .. _J _____ ,:..:.QQ_0--::---9=---5 ___ <_:.:.,.00::-'0:5'-::9 ____ <-'-'.00082 < .Q_Q.Q8_4 __ _ 
cis-1 ,2-dichloroethene mglkg < .004 < .0029 J < .O_Q~-~ < .0034 < .0022 < .003 < .0031 
o-xylene fl!&lkg_ < .0032 < .0023 J < .0021 < .0028 < .0017 < .0024 < .0025 
sec-buty1benzene mglkg < .0014 < .OO_l_J _____ _s_0009! ______ ___ .S,Q_0 __ .!_2 < .00076 < .0011 ... _<_:,QO I_.!__ 
tert-butylbenzene mg/kg < .0013 __ < .0009.?._L ___ ..... < .00085 < .0011 < .00072 < .00099 < .001 
trans-1,2-dichloroethene m__g/kg < .0012 < .00088 J < .00079 _ < .0011 < .00067 < .00092 _ _ _ ---__ < __ -:Q_00_9_5_ _ 
trichloroethene mglkg < .00095 < .00068 J < .00061___ ____ < .00082 < .00051 < .00071 < .00073 
vinyl chloride mglkg < .0011 < .00076 J < .00068 _______ < .00092 < .00057 < .00079 < .00082 

. ~mivc-l~ttileOmllllics - :~L·> -• < •· , . .. > \ _;. · · : ':' -·.:•. -•>-.. --. ---------------------·-:---_;.....---~-------------------~~ 
benzo(a)pyrene m_g/kg < .3 < .21 _ < .19 ____ .76 < .16 ___ _ <_.2_2_·---,---------,-·-75 _ _ -;

1 
benzo(bJfluoranthene mglkg < .19 . < .13 _.2_J_.L______ < .32 < ·;.;..1 _ _____ <_.'-----14 .21 J 
benzo{g,h,i)perylene mg/kg < .27 ______ ..:s..:_I9 ___ .... :':: .. J.I. ................ ____ .. 1.2 < .1 5 < .2 ____ ____ U __ ~---
bis(2-ethylhexyl)phthalate m~g < 2 < 1.4 < 1.3 < 3.4 < 1.1 < 1.5 < 1_:~---
ch_rysene m&/i(g < .36 < .26 -~------- - < .62 < .2 < .27 .59 -
di-n-butyl phthalate mglkg < .34 < .24 ___ 2....:_22_ _________ 2_..:~~ _ < .1 ~ < 25 < b6 
phenanthrene mglk__g ___ < .2 ..!__ ____ ~< . I ? ________________ ~:!3. __________ .....2...:.~-----..S!.1 ~ _:21_2~-~---. ·------~ -----< __ 2-~j-16~ pyrene .. mg/kg < .3 . < .2 1 ... < J~ .. ____ .... <.51 < .16 _ 

mglkg == milligrams per kilogram 
J = indicates an estimated value 
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Table 6-3 (continued) 
Sediment Analytical Data 
Former MNOP Landfill 

Macon, Georgia 
Rust Project No. 33941.0QO 

lr:f'---=;=-;o::..::~m'?";;;;;;.~o.::er::;. .•• :·...;.·=: . ...,·: ""'. ""') ""'_,.,"-,::: ..... :. :......·. -· ~"""' ... ""'> '""'.•~""":n-:-";t"".·' ·"'-'"-'-"'-'=L-S=D---1-0~--·· ___ ...__ .. _ _ ____ ~--·_- LSD-12 LSD-UD - LSi>~ 
1~be~~~rylll~iwn~~-------------m~l~~~g----~·~19~---------·~1~5 ------~-1~6 ______ ~ ___ · 1~---------~·-17~------~·~05~8~-------~·23 ___ ~1 

LSD-~t=t ======L=so=-=t"l~b 

,L....:c
7
ad=mc:.:;:i:o.:u-=m"-------------m...:..l=::-cg/k""--g--.:..9.:.=8.c...7 _ _____ _:8:.c;;.9-:l--------7 ·::..c..4..-l _______ ...:..J.::..c.4.:::;_2 2.64 .95 17 .,- ·- _____ -..:::,:.:::....:.. _______ ....:..;_;::._ _____ .....:,..:.. ___ -11 

1~c=hr::...:oc:.:m=iu=m=---------..,.-m=lJOZ..::.:g/k""--g--.:..9.=2..:..7 ____ _:1...:.9.:..::.3,------ -......:..:16:.:...4.:___ _____ ,_8_.1_4 _____ ........c.7.:.::..3 _______ .......:...3:..:..5_7 ______ 1'-'5--'.8'---------ll 
lt---=C;..::.OP.=:..:pe::..lr _ ___ ____ ___ m:.;::lJOZ..::.:~~g---...::15::.:·.:..9 _ ___ _;4~8.:..::.8 ____ ____;:5....:..1. _______ 7:...:..4..:..:8 9.42 2.4 73.7 
lf--'-'le:.::a:.:::.d _________ m= czglkc:,=.g ___ 4..:.:2::..4.:__ ____ _;5::..::2::.:.2==--------4~9. I 32.1 29.2 9.3 I 41.6 

mercul)' mg/kg < .036 < .047 < .044 < .039 < .038 < .032 < .liB 1~::.==-='----------....:.:.:.c:z:.,:.:J:L.. ___ -=::..::._ _____ :.::.-:.:._-----=.:::..:...: _____ _:_::~:...::.._----·--.:..::...::...,;.___ ___ --'-:...:....:..-------.: 
nickel mg!kg 3.35 8.18 5.2 2.8 2.4 < 1.3 I 0 

lf-'C-se~l=en=i=um=----------=m=l~g/kJ:L_g ____ <~-l...:.l ________ <--'.:..:.1_4 _______ <_._13______ _ < .II <.I I < .094 < .33 

1~s=-ilv::...:e::.r __________ __;m=l~g/kJ:L..g _ __ <-=.2~8 ______ 1:..:..7: ______ 1:..:..8::.:9~. < .3 <.29 < .2~5 __ . _____ <_-~86~---

zinc mglkg 72.6 136 140 58.3 53.2 22.7 230 
~~~~~--~----~----~~~--~~~---------'-~----. Y.olattte()miate' -., ..••.• : ::.... . : ... 
:~:b~ro~m~o~m~et~h:an~e::::~:::~:::m:t:Wk~:R· ::::<::.o~oo=:7=:=:=::=:=:=:<:=.-oo.;...0_9_2_ . ....,..... __ < ___ ooo8·6--.. ~-· _<=:-._o·§_o~75~====-===·0~I:s:::::::_<-..:...;-.o=o_o-6=2====-·-=<:=_.-o0-2I J 
lt----::c=is-'-171,2:;;..-d.:::;.t=-=·c=hl:.:::o.:...:roe:...c;.::.th::..:ce=ne'----~m=t.,.g/k.,;.:"l& __ ...:·0.::..0:..::8=-=6------=-·0:...:0:...:8...:,l -=:J-_______ < . ..:..:.0:...:0-=-3-=-I--·-----<_.0_02_7___ < .0026 < .0022 < .0078 J 

1f-"o...;:.-x:;&..,y.....:lle_ne-'---------m.....:t"""gllk..c..:.~..._g __ <..::..o= .. o= ... 2=---"--<_,·..::...00:....2_7_ _____ .0027 J _____ < _ __,.0:-:-02-:-:2-::---·---<--=-=.0~02=:-1=-:-_ __ <......:·.:;0..:..0.:...:18::..._ ____ <..::..0.::..0:...:6-=-3-=-J-----l1 
sec-butyl benzene mglkg < .0009 < .0012 < .00 II < .00097 < .00094 < .0008 .019 J l)....;:.=...::...::.::._t.=:==--------...::.::::J-=14----=::.:....-----=-::..::..:-=------__:..::..::...:...::__ _____ ___:..:..:..::...:..:.. ____ __;_:_..::....::..C::-::------':=-'-::'-:::"-:-----_;_::--:--::,~-----ll 
tert-butylbenzene mg!kg < .00084 < .001 I < .001 < .00091 < .00088 < .00075 .015 J 

~----~~------~--
trans-1,2-dichloroethene mg/kg < .00078 .0034 J .0023 J < .00085 < .00082 < .0007 < .0024 J 

1~m~·c=hl:;;..o::..:croe~ili~e=n~e _ _____ --'m=a~w~~'"-g-~<~.0~0~0~6 _____ ~·0~0~4~2:J===---<=-=.7oo~o~7~4-----<~.0~0706~5~----<~.0~0~06~3-----<~.~000~~5~4-----<~.0~0~I9~J~41 

1
1--v_.in..Lly_ll _ch_lo_.r..:...;id..:...;e _ __ ~_...;....._m..:.::a~g!k--g_-.--:.·o-=-o::..::3:..:::.3 _ ____ <.-..: .. ooo89 < .00083 < .00073 < .00071 < .0006 < .002 1 J 

Semivolatile OJ.Xanics .•. . , · · • ·· _ 
lt--:=..::..=~-:-:.:..::::.::.::..~OL;..;.~-"-''------'-::-''--:..:.....,..~~----·.......!..---------------·-···----·---=----...::....----------------~--;1 

1~---"-be-'-nz=-'-~o(..>..:la:..u:...)PYc..::.rre=n:..::.e _ ____ _ ~m~~g/k=lil.g ___ _;·:8::._____ ... ... < .25 < .23 ::=.-~----------- ------- --.-2..:~-----~-:.!? . ..... . - ........ <::.:58 __ :!__ 
lt--:=be.;:.;:nz=o~(lb""',)o:.:.lflu~o~ran=-:th:-:.:e=n~e----=m:.:..:l~~g_~ __ ..:.-..3::.~6:__ ···<~6-- .... ---~~.~~:S.::- ~± .. ___ .. __ . ____ . 14_,__ < .12 < .I .. ____ "::__:~~-J __ 
li---=b=enzo:..:::::=)~~:gu:,lh::z'':J.'i)pe=ryL::JI:..:.:en::.;e::-----'m:.:..:l&/0:1:1/k.:.:::g_g __ ~·8~3:.._ __ ·--·· < .23 ·-·-·--·--· ----~-~------- _ ._ ... -----~:.! .. ?_ .. ______ ....2_J 8 < . 15 ---·-----·----~-:~_:3_!_ 
1
f-"b-'-is.>.:..(:2_-e_th_.ly'-"Jih;.;;.;ec.:..:x_._yli.LL..)plh=thc..:..a.::..::la;.;;.;te'-----m.:.:.;l"""gl/k..;.;Ji!..g ____ ......::..1.:.::.6_ .__ 2.3 ____ 1.:!. .. _____ .... __ _:::_] .. .4 ... < 1.3 < 1.1 . _____ ..,...5_L8_J __ i

1 

lt--=c::=~..hry75se:.::n:..:.:e-,-----:-------..-:m::.:lg/k~"-g ____ ~·6::.:6~--·-· < .3 __ ---..S__:~~ ------·····---....S.l.? ___ ,_,. < .24 < .2 ... _____ ....:5.._}_1_1_ 
di-n-butyl phthalate mg!kg < .22 < .28 .32 < .23 < .23 < .19 < .66 J 

Jf-..C:::.:. ~~h1~;;:.n=:=thr=-=e:.:.:n:..:.:e ______ .....::::.:l:=g"~---<..:..3.:.:· ~.::...3 __ ~===-~-----=--:~~~ ~~-:·.~:::==~~~-; :··.i~4----·_<_< ..:...;: :.C:::.;------<~.s~j~- --j 
mglkg = milligrams per kilogram 
J = indicates an estimated value 
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Two locations, LSD-1 0 and LSD-II, contained multiple detections of both SVOCs and VOCs 

(Table 6-3). These two locations are southeast of the landfill area. Two locations, LSD-5 and 

LSD-14, evidenced detections of a limited number of SVOCs and VOCs. VOCs and SVOCs were 

generally not detected in the upgradient sediment locations except f?r a single, possibly anomalous, 

detection ofbromomethane (0.015 mg!Kg) in LSD-120, a replicate sample taken at LSD-12. No 

explosive residue compounds were detected in any of the samples analyzed. 

All six sediment samples from Rocky Creek contained one or more of the inorganic parameters listed 

above for samples collected within the MNOP boundary. However, concentrations of these 

inorganic parameters were generally found to be within the same range of values as the upgradient 

sediment sample locations. No VOCs or explosive residue compounds were detected in any of the 

Rocky Creek sediment samples. SVOCs were not detected in any other samples except for LSD-9 

(downstream point) which exhibited the presence of benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, chrysene, and pyrene (Table 6-3). 

6.3 BIOTA SAMPLING 

6.3.1 Procedures 

Biota sampling was conducted at Rocky Creek, which runs along the southern portion of the former 

MNOP Landfill site. Collection of aquatic life (i.e., fish) was done by electro fishing both up stream 

and down stream of the landfill. 

Electrofishing of Rocky Creek took place on March 25 and May 1, 1996. Fish collected during both 

sampling events, include: redear sunfish (Lepomis microlophus), redbreast sunfish (Lepomis 

auritus), Iongear sunfish (Lepomis mega/otis), bluegill (Lepomis macrochirus), largemouth bass 

(Micropterus salmoides), white crappie (Pomoxis annularis), redfin pickerel (Esox americanus), 

American eel (Anguilla rostra/a), gizzard shad (Dorosoma cepedianum), silver redhorse sucker 

(Moxostoma anisurum), spotted sucker (Minytrema melanops), creek chub (Semotilus 

atromaculatus), golden shiner (Notemigonus crysoleucas), Ocrnulgee shiner (Cyprinella callizera), 

and inland silverside (Menidia beryl/ina). During the March sampling, no samples for contaminant 

analysis were collected due to stream access problems, and rising water levels due to thunderstorms. 

Samples for contaminant analysis were obtained during the May 1, 1996 sampling event. Samples 

collected include four fish caught from down stream locations- a bluegill (138rnm), white crappie 

(185rnm), spotted sucker (438mrn), and a silver redhorse sucker (345rnm). A spotted sucker 

(394mm) was also caught up stream (200-500 feet upstream of the Central Railroad tracks) of the 

landfill area. All fish were filleted in the field prior to shipment to the l'ab. 
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Fish were analyzed for selected ICP metals (Method 6010), Pesticides/PCB's (Method 8080), PAH's 

(Method 81 00), selected volatiles (TCE & vinyl chloride) (Method 8240), explosives (Method 

8330), cyanide (Method 90 I 0), and total recoverable petroleum hydrocarbons (Method 418.1 ). All 

analytes, except for TRPH, barium, selenium, and Aroclor 1254, were not detected at or above the 

limits of detection. The results of analyses are summarized in Table 6-4. 

TRPH was detected in the 2 spotted suckers and the silver redhorse sucker (not enough sample was 

available to analyze for TRPH in the bluegill and the white crappie). TRPH levels in the 

downstream spotted sucker were 260 mg/kg while levels in the upstream spotted sucker were 940 

mg/kg. TRPH levels in the silver redhorse sucker were 510 mglk:g. No benchmarks are available 

against which to directly compare these levels. However, by using a common surrogate chemical 

for TRPH, such as hexane, these levels can be compared to the EPA Region III Risk-based 

Concentration (RBC) for fish. The RBC for hexane is 81 mg/kg. This comparison assumes that all 

of the TRPH is present as hexane, which is unlikely. 

Barium (1.5 mg/kg) and selenium (I .4 mglk:g) were detected in the silver redhorse sucker. No 

benchmark exists for barium. The RBC for selenium is 6.8 mglkg. 

Aroclor 1254 was detected in all of the fish analyzed. Levels detected in the down stream fish were 

0.42 mg/kg (bluegill), 0.45 mg/kg (white crappie), 0.49 mg/kg (spotted sucker), and 0.35 mglk:g 

(silver redhorse sucker). The upstream spotted sucker had a level of0.2 mg/kg. All of these samples 

are greater than the RBC of 0.027 mg/kg. 

Q:\WORDPROC\3394/\33941 I 18. WPD 37 9/25197 

file://Q:/WORDPROC/33941/3394n


Table 6-4 
Biota Analytical Data 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

rr=::=============:::::::=::==:===.::;c~:;===--= ·::: ··--------- ==--==========~~~==:::::::::::=~===il 

Parameter Unit BG-1 SU-f SU-2 SU-3 WC-1 
5/01196 5/01196 5/01196 5/01/96 5/01196 

1.5 < I < I 
1.4 < 1 

barium __ m __ g--:-"'/~g __ < 1.1 ______ <_1 :1·---------=--------------=----=--H 

11-:::se_l'-en..,-ium-:-:::--:~=,...,.-,..-.,........,.....,...-,.~-,--- !ll-'""-g!k.,...._ ~g __ < __ l _.l ________ <_l l_ ___ _ < 1 
Pesti~itl~s/PCBs _ · · _L, ~ ,,: -

.35 .2 .45 --aroclor 1254 nig!kg_ ___ .4_2 _ ______ .49 _________ ..,---------o-------~-
., f)\B: \ : ,: :> >' :· ·._ .. _.·. 

total petroleum hydrocarbons 

mglkg = milligrams per kilograms 
NA = not analyzed 
BG-1 =Bluegill (138 mm) 
SU-1 =Spotted Sucker (438 mm) 

mglkg 

SU-2 = Silver Redhorse Sucker (345 mm) 
SU-3 =Spotted Sucker (394 mm- Upstream) 
WC-1 = White Crappie {185 mm) 
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7.0 ENVIRONMENTAL RECEPTORS 

Access to the former MNOP Landfill site is gained through several routes including two dirt roads 

entering the property from the AlP property to the north and one from a gravel road entering from 

the Armstrong Cork property to the west. All three roads converge at the northwest corner of the 

.property where a dirt road leads south to the landfilled area. The landfill occupies approximately 15 

acres while the remaining property is undeveloped. A new chain-link property fence has been 

erected on the Armstrong Cork property near the southwestern edge of the landfill. All other 

portions of the site have unrestricted access. Several drainage features flow across the site from 

north to south discharging into Rocky Creek. Two areas of ponded water have been identified, one 

west and the other immediately east of the landfill. 

An ecological reconnaissance of the former MNOP Landfill site was conducted on May 2, 1996. 

The Rocky Creek floodplain, which lies immediately south and downgradient of the landfill, was 

also visited as part of the biota sampling discussed in Section 6.0. The following paragraphs discuss 

the findings of the reconnaissance. 

• The vegetation over the landfill had recently been disturbed due to field investigation 

efforts. There was no canopy layer, although small scattered trees were noted. The 

trees present were small (up to 20 feet) and included loblolly pine (Pinus taeda), 

box-elder (Acer negundo ), white ash (Fraxinus americana), china berry (Melia 

azedarach), and wild black cherry (Prunus serotina). The shrub layer was also 

patchy, and contained the following species: Groundsel-tree (Baccharis halimifolia), 

smooth sumac (Rhus glabra), and Chickasaw plum(Prunus angustifolia). The herb 

layer was dense over all of the landfill except for the north-central portion, where the 

ground was bare due to recent bulldozer activity. Herbs which are present over the 

rest of the landfill included trumpet-creeper (Campsis radicans), red sorrel (Rumex 

acetosella), Japanese honeysuckle (Lonicera japonica), goldenrod (Solidago sp.), 

blackberry (Rubus allegheniensis), broom-sedge (Andropogon virginicus), passion 

flower (Passiflora incarna), vetch (Vicia sp.), and sassafras (Sassafras albidum) 

seedlings. 

The Rocky Creek floodplain, located immediately south of and downgradient from 

the landfill, is fairly mature, and has a closed canopy. Dominant species in the 

canopy layer include red maple (Acer rubrum), sycamore (Platanus 

occidentalis),black willow (Salix nigra), black gum (Nyssa sylvatica var. biflora), 

box-elder, and cherry bark oak (Quercus fa/cat a var. pagodaefolia). The shrub layer 

is sparse, and most components are saplings of the previously noted tree species 
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(especially red maple). Other species present in this stratum include dog-hobble 

(Leucothoe axi/laris), strawberry bush (Euonymus americanus), bayberry (Myrica 

cerifera), and Virginia-willow (/tea virginica). Dominants in the herb stratum 

include manna grass (Glyceria striata), soft rush (Juncus effusus), lizard's-tail 

(Saururus cernuus), sensitive fern (Onoclea sensibilis), green arum (Peltandra 

virginica), sedge (Carex comosa), bur-reed (Sparganium americanum), cane 

(Arundinaria gigantea), false nettle (Boehmeria cylindrica), butterweed (Senecio 

glabellus), Virginia-creeper (Parthenocissus quinquefolia), poison-ivy 

(Toxicodendron radicans), muscadine grape (Vitis rotundifolia) and, in the wettest 

areas (including some sluggish portions of Rocky Creek proper), parrot-feather 

(Myriophyllum aquaticum). 

• The only mammals observed in the immediate vicinity of the landfill were two 

coyote (Canis latrans). Tracks of white-tailed deer (Odocoileus virginianus) were 

also observed. Birds noted in the immediate vicinity of the landfill include indigo 

bunting (Passerina cyanea), northern cardinal (Cardinalis cardinalis), and mourning 

dove (Zenaida macroura). 

Mammal signs observed within the Rocky Creek floodplain include trees gnawed by 

beaver (Castor canadensis), and tracks of dogs (Canis domesticus) and white-tailed 

deer. Birds observed in the floodplain (including Rocky Creek) include a great blue 

heron (Ardea herodias), Carolina chickadee (Parus carolinensis), brown-headed 

cowbird (Molothrus ater), and numerous other songbirds. Reptiles observed within 

the floodplain include an eastern box turtle (Terrapene carolina) and an unidentified 

snake. 

• Invertebrates observed within Rocky Creek include water striders (Order Hemiptera; 

Family Gerridae), water boatmen (Order Hemiptera; Family Corixidae), and crayfish 

(Cambarus sp.). Fishes observed in Rocky Creek (via electrofishing) were bluegill 

(Lepomis macrochirus), redbreast sunfish (Lepomis auritus), longear sunfish 

(Lepomis mega/otis), white crappie (Pomoxis annu/aris), largemouth bass 

(Micropterus salmoides), creek chub (Semotilus atromaculatus), redfin pickerel 

(Esox americanus), longnose gar (Lepisosteus osseus), gizzard shad (Dorosoma 

cepedianum), golden shiner (Notemigonus crysoleucas), spotted sucker (Minytrema 

melanops), silver redhorse sucker (Moxostoma anisurum), Ocmulgee shiner 

(Cyprinella callizera), and inland silverside (Menidia beryllina). 
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• Evidence of human activity near the landfill included tire tracks, spent shotgun 

shells, and discarded appliances and construction/demolition debris. Two monitoring 

wells are located near the southern edge of the landfilL 

The most uti1ized access to Rocky Creek and its associated floodplains is via a dirt 
road which parallels the Central of Georgia railroad. tracks, and cross Rocky Creek 

approximately 250 feet upstream of the landfill. Evidence of human activity in 

Rocky Creek and its associated floodplain included hunting tree stands, fishing 

debris (tangled line, lures in overhanging trees, bait containers, etc.), a trash barrel, 

and trodden paths along the creek in the immediate vicinity of . the trestle. 

Conversation with three fisherman indicated that their catch consisted of bluegill and 

crappie. They also reported having seen an alligator (Alligator mississippiensis) in 

the backwater area upstream of the trestle. 

In summary, potential receptors may come into contact with contaminated media associated with the 

former MNOP Landfill site. Evidence in the vicinity of the landfill indicates that hunters utilize the 

area. Rocky Creek is frequently used by fishermen. Other possible human receptors for the landfill 

are environmental samplers or trespassers (dumping debris etc.). Exposure to human receptors could 

potentially occur via incidental ingestion of and dermal contact with soil, inhalation of particulates 

from soil, and ingestion of contaminated fish or game. Ecological receptors are numerous and 

include a variety of small and large mammals, birds, and aquatic organisms in Rocky Creek. 
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8.0 PROPERTIES AND RESPONSIBLE PARTIES 

8.1 SITE PROPERTY OWNERSHIP HISTORY 

The public records reviewed by Rust during research for the Project Action Plan indicated that 

the former MNOP Landfill site was purchased by the Navy from the City of Macon in 1955. The 

landfill site was included in the sale of the entire MNOP to Maxson Electronics in 1965, and in 

the subsequent sale to Allied Chemical Corporation in 1973 and the Macon-Bibb County Industrial 

Authority in 1981. In 1989, the Macon-Bibb County Industrial Authority exchanged property 

with the Macon Water Authority, swapping the 40 acre parcel of land containing the Landfill for 

19 acres located north of the Central of Georgia railroad tracks . Therefore, the current property 

owner of the former MNOP Landfill site is the Macon Water Authority. 

8.2 OFF-SITE PROPERTY OWNERSHIP 

The former MNOP Landfill site is bordered to the west and south by property owned by Armstrong 

Cork. The property to the west contains an inactive landfill once operated by Armstrong Cork. The 

property to the north consists of the AlP which consists of light industrial and commercial 

businesses. Property in the AlP is either owned by individual businesses or is leased from the 

Macon-Bibb County Industrial Authority. Property to the east is owned by the Macon Water 

Authority and contains a waste water treatment facility. 
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9.0 SUMMARY OF PREVIOUS ACTIONS 

Limited environmental investigations have been conducted at the former MNOP Landfill site prior 

to this investigation. These studies are described in Section 1.2. 

Only one action has been identified as having reduced the environmental risk posed by the source 

areas. During the sites' ownership by Allied Chemical Company, the landfill was covered with soil 

and active use was discontinued. No actions have been identified for the explosive demolition area. 
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10.0 COMPLIANCE WITH RISK REDUCTION STANDARDS 

The Georgia HSRA regulations specify that a site listed on the HSI must meet one of fi ve risk 

reduction standards (RRS). The requirements of the RRS, identified as Type 1 through Type 5, are 

described in Rule 391-3-19-.07 of Georgia Department of Natural Resources Environmental 

Protection Division Hazardous Site Response (HSRA). Type I and 2 RRS criteria apply to 

residential properties and provide for either a standardized approach to exposure assumptions and 
defined risk levels (Type 1) or a site-specific risk assessment (Type 2). The Type 3 and 4 RRS apply 

to non-residential properties following the same standardized versus site-specific approach to risk 

evaluation. The Type 5 RRS applies to sites where the application of Type 1 through 4 is not 

appropriate and allows for the use of measures to control the regulated substances on the property 

where the regulated substances are located. 

A detailed description of the evaluation procedure applied to the analytical data collected is found 

in Appendix C. The appendix presents the evaluation grouped by the RRS risk evaluation approach. 

Therefore, Type 1 and 3 RRS are discussed first as they require a standardized approach to exposure 

assumptions and defined risk levels. A discussion of Type 2 and 4 RRS follows in which a 

site-specific approach to risk evaluation is applied. 

10.1 GROUNDWATER DATA 

The results of the RRS evaluations indicate that the primary regulated substances in groundwater are 

TCE and vinyl chloride and to a lesser extent metals depending on the RRS criteria being compared. 

A. total of 10 analytes we~e found to exceed the "Fype 1 (residential) and Type 3 (non~residential) 

RRS at some point in the groundwater of the landfill. Of these, the primary constituents exceeding 

the Type 1 or Type 3 criteria were TCE and vinyl chloride. Four metals also (antimony, arsenic, 

cadmium, and lead) exceeded the criteria. The metals criteria, however, were not exceeded in more 

than one or two groundwater samples each. 

A comparison of the calculated Type 2 RRS to site groundwater concentrations indicate that 

antimony, arsenic, cadmium and cis- I ,2-dicWoroethene and lead exceeded the standard in two 

samples. Arsenic was detected at a concentration above the Type 2 RRS in the· sample from the 

background well (MW-1). Antimony, arsenic, cadmium, and cis-1,2-dichloroethene are dropped 

when compared to the Type 4 RRS, leaving only TCE, vinyl chloride and lead as regulated 

substances with respect to the non-residential scenario. 
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The soils evaluation indicated a number of inorganic and organic parameters that were detected in 

samples at concentrations in excess of the Type 1 and Type 3 soil RRS. Metals (antimony, 

cadmium, chromium, copper, lead, mercury, nickel, and zinc), PCBs (arochlor 1248 and arochlor 

1260) and two semi-VOCs (benzo(a)pyrene and chrysene) exceeded the standards. In addition, a 

number of VOCs and SVOCs were detected in the Landfill soils that do not have established 

standards. Based upon the levels detected for metals and PCBs it was concluded that the landfill 

soils did not meet the Type 1 or Type 3 criteria and further evaluation of these standards were not 

performed. 

For the evaluation of Type 2 (residential ) and Type 4 (non-residential) standards the regulated 

substances were screened against several criteria to limit the number of parameters evaluated. The 

results of this evaluation indicated that the Type 2 RRS is exceeded for PCBs, benzo(a)pyrene, lead, 

and para-cymene at multiple points. Lead and para-cymene exceed the calculated Type 4 

concentrations at several points. It is noted that since some compounds were not included in the 

Type 2 and 4 evaluations additional compounds may be present above their respective RRS. 

10.3 SUMMARY 

Based upon the data evaluation, all four of the RRS are exceeded at some point in the groundwater 

and soiL In addition, while the Type 2 (residential) or Type 4 (non-residential) standards would 

apply to any off-site properties affected, the Type 4 (non-residential) standards would likely apply 

to the non-residential use of the subject property at this time. The Type 2 and Type 4 standards (see 

Table c4-4 and CS-1 in Appendix C) are considered ''safe concentrations" by the State of Georgia, 

based upon the two scenarios presented in Appendix C, and may be considered preliminary remedial 

goals. 
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ll.O CONCLUSIONS AND RECOMMENDATIONS 

CONCLUSIONS 

11.1.1 Extent of Contamination 

Based upon data collected during the current and past investigations we conclude that: 

Groundwater 

• A release of HSRA regulated substances has occurred to the groundwater of the 

MNOP landfill site. TCE was the primary organic constituent released to 

groundwater. 

• Gross contamination by TCE and other regulated substances appears to be localized 

to areas immediately surrounding the landfill mass and near the explosive demolition 

area. 

• No evidence of explosive residues, semi-volatiles, pesticides, or PCBs were detected 

in groundwater samples analyzed. 

• Downgradient of the landfill, TCE does not appear to be migrating significantly in 

the surficial (Quaternary) unit, as evidenced by an almost complete absence ofTCE 

in samples collected from shallow drive point and monitoring wells south of the 

landfill. Also, based on screening data (drive point wells), it appears that since the 

breakdown products of teE (cis- I ,2~DCE and vinyl chloride) are present iri the 

shallow groundwater of the floodplain area, TCE may be actively degrading in these 

areas. 

• TCE and other site related constituents were detected in samples collected from 

monitor wells MW-9 and MW-10 which are located some 600 to 900 feet east and 

southeast of the landfill. The horizontal extent of the contaminant plume in the 

surficial aquifer of this area has not been determined. Also, since these wells are 

located side-gradient to the source areas an upgradient source is possible. 

• The contaminant plume has migrated vertically downward through the shallow 

aquifer( s) to a depth of at least 50 feet (MW -11) in the landfill source area. The 

downward hydraulic gradients observed at the landfill indicate a clear mechanism for 

downward infiltration of shallow groundwater into the deeper portions of the aquifer. 
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Based upon geologic/lithologic units, the primary contaminant migration pathways 

are likely the more permeable sands and silty sands of the underlying Tuscaloosa 

formation. The current investigation did not fully investigate vertical or horizontal 

extent in the Tuscaloosa aquifer(s). 

• While some transformation may be occurring in the shallow water-table aquifer, 

TCE, cis-1 ,2-DCE and vinyl chloride will probably be relatively persistent in the 

deeper groundwater systems of the Tuscaloosa. TCE and it's breakdown products 
should be transported at approximately the same rate as groundwater flow . 

However, the detectable concentrations of TCE are found in fairly close proximity 

to the landfill . Only slight retardation is expected from adsorption to aquifer 

materials, but the swampy areas of Rocky Creek may be diluting concentrations 
below detection limits. The ultimate fate of these contaminants will primarily be 

discharge to surface waters of Rocky Creek or continued migration into deeper 

aquifers. 

• Elevated levels of heavy metals and PCBs are present throughout the subsoils of the 

MNOP landfill site. Detected metals are primarily antimony, cadmium, chromium, 

copper, lead and zinc. PCBs are primarily Arochlor 1248. Based on the data, metals 

and PCB contamination is present adjacent to the landfil1 as well as in remote 

sampling locations throughout floodplain areas. The extent of elevated metals and 

PCBs have not been fully determined from the data collected. 

• Based upon the chemical characteristics of PCBs, these compounds will not likely 

undergo significant biodegradation, but are expected to be strongly sorbed to soil. 

Detected metals may also have an affmity to sorb onto soil. 

• Volatile organic compounds were detected generally at trace or low level 

concentrations in only a few of the samples collected. Naphthalene was the most 

frequently detected VOC, with detections in 7 samples. Two of the deeper soil 

samples (LSL-2 at 6-8 feet and LSL-5 at 8 to 10 feet) exhibited the presence of a 

number of VOCs. These two samples account for most of the volatile organic 
compound detections. 

• SVOCs were detected at several sample locations. At three locations, LSL-3, LSL-7, 

and LSL-11, SVOC parameters were detected in samples collected at all depths. Of 

the SVOCs detected the most significant is the presence of benzo(a)pyrene in a 
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number of samples at concentrations ranging from less than 0.5 mg/Kg to up to 10 

mg/Kg. 

• No evidence of explosive residues were detected in the samples and concentrations 

of pesticides were not significant in terms of regulatory compliance. 

Surface Water 

• Surface water sampling conducted along Rocky Creek does not indicate the presence 

of target VOCs, SVOCs, explosive residues, or priority pollutant metals in the 

waterway. 

• Samples of surface water entering the site from the northwest corner contain 

detectable amounts of TCE, cis-1 ,2-DCE, bromomethane, and several metals 

including cadmium and mercury. The source of these constituents is likely from an 

off-site source to the north or northwest. 

• In the drainage e.asement area, near LSW -10, elevated levels of TCE and other site 

related contaminants were detected in surface water. Since TCE levels are more than 

10 times that detected in the up gradient (northwest) tributary the levels observed may 

be related to seepage of contaminated groundwater from the on-site source. · The 

tributary stream coming in from the north may also be bringing contamination from 

the Allied Industrial Park site. 

Sediment 

• Sedi~ent samples collected from Rocky Creek did not reveal any evidence of VbCs 
or explosive residues . The farthest downgradient sample collected from Rocky 

Creek (LSD-9) did contain detections of several SVOCs. 

• Sediments samples collected in overland flow areas between the on-site sources 

indicate some evidence of SVOCs and VOCs and elevated levels of cadmium in 

places. 

• The results of biota sampling indicate that PCBs (Aroclor 1254) are present in the 

fish tested. 
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• Due to the limited study conducted it cannot be concluded that the PCBs detected in 

the biota were from on-site sources. The PCB isomer detected in the fish (Aroclor 

1254) was not the same as that detected in the site subsoils (Aroclor 1248). 

• Total petroleum hydrocarbons were detected in all 3 samples in which they were 

analyzed for, including the upgradient sample. Values for all three fish were greater 

than any of the surrogate compound RBCs, suggesting a potential for risk. However 

it should also be kept in mind that TPH can be associated with urban non-point 

source runoff. Therefore it cannot be concluded that TPH are from on-site sources. 

11.1.2 Evaluation of Potential Source Areas 

With respect to source areas, we conclude that: 

• The former MNOP landfill is a continuing source of TCE and to a lesser degree, 

other VOCs to groundwater. The landfill site is also a source of metals and PCBs, 

as evidenced by elevated concentrations of these constituents in subsoils . No 

evidence of explosive residues was detected in the samples, nor were pesticides 

above the RRS levels. The exact boundaries of the landfill are not known at this 

time. 

• The explosives demolition area does not appear to be a source of contamination. 

Groundwater samples collected downgradient do not show significant levels of 

contamination originating from the demolition area. No soil sampling was conducted 

i~ this area during the recent investigation; however, soil samples were collected 

during a previous investigation (Environmental Science and Engineering, 1990) and 

analyzed for VOCs, SVOCs, metals, petroleum hydrocarbons, and explosives 

compounds. No organic compounds and no significant levels of metals were 

detected during this previous investigation. 

• There is no evidence to suggest that the Armstrong Cork Landfill site is impacting 

the MNOP property in terms ofVOCs and SVOCs. However, based on the fact that 

the Armstrong Cork property was placed on the HSI due to the presence of lead, it 

is unclear as to whether or not this site is contributing metals, particularly lead. More 

information on the Armstrong Cork site will be needed to make this determination. 
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Based on an evaluation of the analytical data collected, soils at the site do not comply with the Type 

I or Type 3 Risk Reduction Standards (RRS), which use a standardized approach to exposure 

assumptions for residential (Type l) and non-residential (Type 3) property classifications. The 

criteria for both RRS were exceeded for 9 inorganic compounds. 

The Type 2 and Type 4 RRS apply site-specific risk data to the evaluation of residential (Type 2) 

and non-residential (Type 4) property classifications. An analysis of the soil data collected revealed 

that the Type 2 RRS is exceeded due to the levels of Aroclor 1248 (lO locations), Aroclor 1260 (one 

location), benzo(a)pyrene (3 locations), lead (14 locations) and para-cymene (2 locations) detected 

in the samples. Under the Type 4 RRS the PCBs (Aroclor) and benzo(a)pyrene are eliminated, 

leaving only lead (14 locations) and para-cymene (2 locations) above the RRS. 

11.1.3.2 Groundwater 

Evaluation of groundwater analytical data indicates that shallow groundwater beneath the site does 

not comply with the Type 1 or Type 3 RRS, which use a standardized approach to exposure 

assumptions for residential (Type 1) and non-residential (Type 3) property classifications. The 

samples analyzed failed to meet the criteria for TCE, vinyl chloride, I, I -DCE, antimony, arsenic, 

cadmium and lead. 

the results of screening groundwater data against the Type 2 (residential) and Type 4 (non­

residential) standards indicate that the levels of TCE, vinyl chloride, and lead exceed both RRS. 

Antimony, arsenic and cadmium exceed only the Type 2 standards at one to two points individually. 

11.1.3.3 Summazy 

Based on the non-residential use of the property at this time, it is assumed that the calculated Type 4 

RRS for soil and groundwater (Table C5-1 of Appendix C) may apply as remedial goals for the site. 

In order to prepare a CSR it will be necessary to obtain sufficient data to adequately define the 

vertical and horizontal extent of contamination. The CSR should be compiled on the basis of site 

conditions which exist after the completion of any voluntary corrective actions that will be taken at 

the site. The CSR must certify compliance with one of the five HSRA risk reduction standards. 
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No determination on the need or types of corrective action can be made without further evaluation. 

However, based upon site conditions, it would appear that the site will not comply with the Type l 

through Type 4 RRS without corrective action. Compliance with the applicable Type 1 through 4 

standards requires that all source materials must be removed or decontaminated to the RRS media 

criteria (see Table CS-1 in Appendix C for calculated Type 4 criteria). HSRA allows for 

concentrations in excess of soil and groundwater criteria to be left in place under special conditions 

of the Type 5 risk reduction standard. However, remedial measures designed to meet the Type 5 

standard must meet a number of performance criteria for carcinogens, systemic toxicant, air, 

groundwater and soil as defined in 391-3-19-.07 (lO)(d). 

The Type 5 RRS requires long-tenn monitoring and maintenance, restrictive covenant, and requires 

that the Type 1 through 4 RRS be met beyond the boundary of the area for which compliance with 

Type 5 standards are sought whenever implementation of remedial measures is complete. This 

standard allows for engineering controls to remove the principal threats however it does not allow 

substitution of institutional controls for active remedial measures unless such measures are 

determined not to be practicable. 

11.2 RECOMMENDATIONS 

Based upon the results of the site investigation and current site conditions, we recommend that: 

• The vettical and horizontal extent of groundwater contamination be further defined 

in order to meet the requirements of a HSRA Compliance Status Report. Monitoring 

wells should be specifically installed along the south, east, and western property 

boundaries to establish a point of compliance. Nested well locations may be required 

to evaluate deeper aquifers beneath the site. Also, at least one upgradient well nest 

will be required to evaluate potential migration of the recently identified contaminant 

plumes from the AlP onto the MNOP landfill property. The additional data 

gathering should focus on collecting site specific data that will support compliance 

with the Type 4 RRS at the property boundary. Routine monitoring ofupgradient 

and downgradient wells may be required to develop a broader statistical base 

concerning groundwater quality for risk-evaluation purposes. 

• The contaminant sources impacting the shallow groundwater should be further 

evaluated. Specifically, a survey should be conducted to locate the landfill 

boundaries, condition and thickness of cover, and possibly the thickness and 

character of waste material if a removal action is being considered. The boundary 

of the explosive demolition area, as well as the extent of soils contamination, should 
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be evaluated. These additional investigations should determine if a cost effective 

remedial action can help achieve one of the HSRA risk reduction standards. 
\ 

• An additional investigation concerning the PCB contamination be conducted. It is 

recommended that this include a literature review to help establish PCB levels in the 

Macon area, specifically with the Rocky Creek drainage area. 

• Levels ofTRPH and PCBs observed in biota samples collected from Rocky Creek 

are greater than EPA RBCs, implying that there is a potential risk to humans from 

consuming these fish. Further analysis of fish in Rocky creek should be conducted. 

This includes collection of additional samples downgradient of the site and from 

several background locations. These data should be analyzed for full scan TCLrr AL 

to determine what the total contaminant body burden is. A full scan for total 

petroleum hydrocarbons should also be conducted. 
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Groundwater, soil, sediment, and surface water samples were collected during several field 

investigation tasks at the Former Macon Naval Ordnance Plant (MNOP) Landfill between 

December 4, 1995 and May 2, 1996. Rust has provided a summary of the activities involved in this 

investigation to the United States Army Corps of Engineers, Savannah District (USACE) on a 

monthly basis throughout this project. Copies ofthese monthly status reports are attached. TI1e site 

investigation for which these samples were collected was designed to provide analytical data 

concerning potential site contamination. The collected samples were analyzed by Hydrologic 

Laboratories, Inc. of Brighton, Colorado for volatile organic compounds (VOC), semivolatile 

organic compounds (SVOC), pesticides/PCBs, metals, and explosive residues . 

l.l DATA EVALUATION PURPOSE AND SCOPE 

The data evaluation performed by Rust is a technical evaluation independ~nt of laboratory _internal 

quality reviews. The purpose of this evaluation is to assess the utility of data to support professional 

interpretation and to qualify the data so that it will not be used inappropriately. The evaluation 

involves an examination of laboratory and field activities to determine how completely those 

activities conform to established quality control procedures. 

1.2 DATA EVALUATION PROCEDURE SUMMARY 

The data evaluation process is used, in concert with professional judgment, to assess the effect of 

the entire analytical process on the usability of the data. After release by the laboratory, the data 

packages were reviewed and evaluated by the Rust Atlanta database manager according to the 

instructions provided in the U.S. Environmental Protection Agency (EPA) guidance documents 
. . . - - - . . -- . . . . . ' . . . . - . 

USEPA Contract Laboratory Program National Functional Guidelines For Organic Data Review 

(Feb. 1994 revision) and USEPA Contract Laboratory Program National Functional Guidelines For 

Inorganic Data Review (Feb. 1994 revision) and Test Methods for Evaluating Solid Waste CSW-846) 

third edition. 

The two major categories of data evaluation are laboratory performance and matrix interferences. 

Evaluation of laboratory performance is a straightforward inspection for compl iance with method 

requirements. Review areas include holding time compliance, instrument performance checks, 

initial and continuing calibration, and laboratory control samples. Evaluation of matrix interferences 

entails the analysis of surrogate spike recoveries, matrix spike recoveries, laboratory and field 

blanks, and comparative duplicate sample results. 
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Rust uses Paradox TM database software to automate those aspects of the evaluation process which 

are strictly mathematical and non-interpretive. The automated program provides a more complete, 

accurate and precise review than manual inspection of hardcopy quality control data. The speed of 

the computerized review also allows extra time for the data evaluators to exercise professional 

judgment in the overall assessment of data and the subsequent application of EPA qualifying flags. 

Those evaluation areas which are favorable for computerized checking are: 

• holding times 

blank contamination 

system monitoring compounds (surrogate spike recoveries) 

• matrix spikes and matrix spike duplicates 

• laboratory control samples 

comparative duplicate samples 

Areas which require manual scrutiny of the laboratory data packages are: 

• sample preservation 

• 

• 

sample volume sufficiency 

instrument performance checks 

initial and continuing calibration 

internal standards (instrument stability during analysis) 

compound quantitation 
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2.0 LABORATORY DATA EVALUATION 

This section provides an assessment of laboratory data quality on the basis of standard qualitY 
assurance and quality control procedures. 

2.1 SUMMARY OF LABORATORY QUALITY CONTROL PROGRAM 

Hydrologic Laboratories, Inc. (Hydrologic) developed the Quality Assurance Program Plan (QAPP) 
to meet the requirements of the Scope of Work I Site Investigation of the Former Macon Naval 
Ordnance Plant DERP-Funds Project No. 104GA081300 dated May 9, 1995 for the site 
investigation of the former Macon Naval Ordnance Plant to be conducted at Macon, Georgia. 
Specifications and data deliverables were also developed to be compliant with the following 

documents: 

Requirements for the Preparation of Sampling and Analysis Plans, EM 200-1-3, 

September 1994 

• Engineering and Design Chemical Data Quality Management tor Hazardous Waste 

Remedial Activities, Regulation No. 1110-1 -263, October 1990 

Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans. 
QAMS - 005/80, EPA-600/4-83-004, February 1983 

Hydrologic Laboratories assigned Project Managers/Project Administrators (PM/PA) the 

responsibi lity to review QAPP information with respect to the referenced documents and determine 
if additional information is required to meet the project Data Quality Objectives (DQO's). 

For the Site Investigation at the former Macon Naval Ordnance Plant, the data can be used for risk 
assessment, site characterization, engineering, design and monitoring. Hydrologic submitted a full 

QAPP prior to project initiation. The QAPP was submitted to USACE Savannah District as part of 

the Final Work Plan for the Site Investigation of the former MNOP. 

The QAPP contains specific procedures regarding sample custody; security; sample receipt; sample 

tracking; analytical reagents; data validation and reporting; method blank, control sample, and matrix 
spike/matrix spike duplicate analyses; as well as audits and perfom1ance analyses. These procedures 

are described fully in the Final Work Plan. 
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2.2 EXCEPTIONS TO LABORATORY QUALITY CONTROL PROGRAM 

Formal QA/QC procedures were employed by the contract laboratory and Rust to monitor the quality 
of data derived from the Site Investigation of the former Macon Naval Ordnance Plant. Subsequent 
QC reviews of documentation of analytical procedures and the laboratory reports have not identified 

any exceptions to the prescribed protocols delineated in the Work Plan adopted for this project that 
would jeopardize the validity of the derived data as reported. 

2.3 LABORATORY DATA EVALUATION SUMMARY 

Sample results which were outside the range of acceptable quality control limits were indicated with 

EPA national qualifiers. These qualifying flags are included in project data summary tables. The 
following definitions provide ·brief explanations of the national qualifiers: 

U The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 

J The analyte w~s positively identified; the associated numerical value IS an 

approximate concentration. 

UJ The analyte was not detected above the reported sample quantitation limit. The 

reported quantitation limit is approximate. 

R The sample results are rejected as unusable due to serious deficiencies in the ability 

to analyze the sample and meet quality control criteria. The presence or absence of 
the analyte cannot be verified. 

Sample results were rejected as unusable for three reasons: (1) unacceptably low recoveries in 
organic laboratory control samples, (2) surrogate recoveries for organic analytes less than ten 
percent, and (3) matrix spike recoveries for inorganic analytes less than thirty percent. Table B2~ I 

contains every record rejected with the explanation provided in each case. Several quality control 
non~conformances occurred which did not merit rejection of the results, but required qualification 

nonetheless. Table B2~2 contains every record so qualified with the explanation provided in each 
case. These two tables constitute a summary of the review conclusions per analyte qualified during 

the evaluation process. 

The Rust laboratory data evaluation concludes after an overal l assessment of available quality 
control data that the analytical data as reported for volatile organics, semivolatile organics (including 

the semivolatile compounds described as explosive residues and analyzed under method 8330), 

Q: \WORDPROC\3394 I \33941078. WPD 4 9125/97 

file://Q:/WORDPROC/3394I/3394I078.WPD


Appendix 8 
Quality Control Summary Report 

pesticide!PCBs, and inorganic data are acceptable as qualified. Refer to Table B2-3 for a summary 
of the quality problems encountered per analysis and matrix. 
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This section provides an assessment of field data quality on the basis of accepted quality control 

standards and field sampiing procedures. 

3.1 SUMMARY OF FIELD QUALITY CONTROL PROGRAM 

The QC procedures which guided the field work during the Site Investigation of the former Macon 

Naval Ordnance Plant were discussed in detail in the Final Workpfan Hazardous Site Response Act 

Investigation submitted to USACE Savannah District in November 1995. The procedures entail 

collecting required QC/QA samples; maintaining field equipment in proper working order and 

calibration; using prescribed sampling procedures and chain of custody protocols; using the proper 

containers, preservation techniques , packaging, and transportation procedures; and providing 

suffi cient documentation. The project organization, project oversight by the site manager, and 

Quality Assurance field auditing during sampling activities were the primary means employed to 

assure that proper procedures were followed in the field sampling tasks. 

3.1.1 Project Organization 

The Rust Project Manager (PM) was responsible for coordination and of the budget and schedule 

and for developing the multidiscipline project team with the required skills and experience to 

accomplish the investigation tasks. This individual maintained communications between the 

USACE, Rust personnel, and subcontractors and vendors on the project team. The Project Manager 

periodically reviewed field activity to assure that technical requirements were maintained throughout 

the fi eld tasks. 

The Site Manager was directly responsible for implementing the work plan and assuring that field 

activities followed the specified protocols. Prior to commencing field activities, the Site Manager 

assigned specific duties to personnel on the project team. The Site Manager reports to the Project 

Manager. 

The Field Staff was responsible for field activities including following proper protocols regarding 

decontamination, equipment operation. sample collection and shipment. and documentation of field 

activities. Each member of the field crew was responsible for knowledge of and proficiency in the 

procedural requirements of the Chemical Data Acquisition Plan (CDAP). This responsibility 

included quality control awareness and initiating coiTective action, if necessary. 
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) The QC Manager was responsible for monitoring and auditing management and technical systems, 

data quality objectives, and performance evaluations. This activity is an ongoing process conducted 

at the local level by a full-time staff professional within the Atlanta Division of Rust. 

The quality assurance structure functions independently of project operations to maintain the quality 

of field operations. The Project Manager, and Site Manager were directly responsible for the 

project's operations, including its quality control procedures. The QC Manager monitors the 

project's operations for compliance with established quality control procedures and targets. The 

personnel assigned QC responsibilities were familiar with the CDAP and qualified to observe and 

evaluate procedures. While implementing their responsibilities, QC persormel had access to all work 

areas and the freedom to identify potential quality problems; initiate, recommend, or provide 

solutions to quality problems through designated channels; verify implementation of solutions; and 

ensure that further processing or action was controlled until proper disposition of unsatisfactory 

conditions occurred. QC personnel had access to project management and corporate management 

as required to resolve problenis or coordinate quality concerns. 

3.1.2 Site Manager Oversight of Field Activities 

The Site Manager directed the Field Staff in the field activities designed to accomplish the collection 

·of reliable field data. The field activities included collecting the required data samples as well as the 

prescribed QC samples, maintaining field equipment in proper working order and calibration; using 

prescribed sampling procedures and chain of custody protocols; using the proper containers and 

preservation techniques, packaging and transportation procedures; and providing documentation of 

these activities. 

3.1.3 Quality Assurance Audit 

The QC Manager conducted a field QC audit on January 18, 1996 during the course of the field 

sampling. The audit found only minor procedural and documentation omissions which were 

addressed by field personnel. No findings were identified that jeopardized the integrity of the 

sample data. The QC Manager advised the Project Manager on QC procedures and overall project 

compliance on a continual basis. 

3.2 EXCEPTIONS TO FIELD QUALITY CONTROL PROGRAM 

The formal QC audit performed by Rust, and subsequent QC reviews of documentation of the field 

activities and procedures, have not identified any exceptions to the prescribed protocols delineated 

in the Work Plan adopted for this project that would jeopardize the validity of the investigative 

derived data. 
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The exceptions to the field QC program, as noted, were limited to procedural adjustments and/or 

documentation omissions with no clirect impact on the validity of the acquired data. These 

exceptions are delineated below with an accompanying evaluation of the exceptions' impact on the 

data collection. 

3.3 FIELD DATA EVALUATION SUMMARY 

3.3.1 Daily Quality Control Reports 

Daily Quality Control Reports were filled out by fi eld personnel for each day of field work 

conducted for this investigation. These reports provide brief summaries of work performed each day 

including the number of samples and types of media sampled, sampling methods, equipment used, 

personnel on site, site conditions, and health and safety information. These reports provide 

indications of any equipment failures or sampling problems and also document field calibrations of 

equipment. . Copies of all Daily Quality Control Reports were provided to USACE and a complete 

set of copies of these reports are also provided at the end of this QCSR. 

No QC deficiencies, which may have jeopardized the quality of the derived data, were apparent in 

the Daily Quality Control Reports completed for this Site Investigation. 

3.3.2 Field Sampling Procedures 

The field sampling techniques utilized to conduct the Site Investigation were detailed in the Geologic 

Data Acquisition Plan (GDAP) that was submitted as Section 5.0 of the Final Workplan Hazardous 

Site Response Act Investigation submitted to USACE Savatmah District in November 1995. 

Specific .sampling requirements for chemic.al analyses were presented inthe CD}\P (Section 6.0) . 

of the same document. Field investigation techniques were divided into two general s ites of 

investigation; the former MNOP Landfi ll and the former MNOP plant operations area, known 

presently as the Allied Industrial Park area. Field investigation techniques were provided for the 

following sampling activities: 

Direct Push Technology (DPT) Sampling 

• Surface Water and Sediment Sampling 

• Bio Sampling 

• Groundwater Screening 

• Soi l Test Boring Sampling 

Monitoring ·Well Installation Plan 
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All field investigation techniques employed during the Site fnvestigation were perfonned in 
accordance with Characteri zation of Hazardous Waste Sites and Methods Manual: Volume II. 
Available Sampling Methods. EPA-600/4-83-040. Sampling methodologies are discussed in more 

detail under the soi l and groundwater sampling procedures in the Site Investigation Report. 

No QC deficiencies, which may have jeopardized the quality of the derived data, were apparent in 

the field sampling techniques employed in this investigation. 

Daily field calibration of the pH meter and conductivity meter was not documented throughout the 
field investigation, but was documented as being conducted periodically and on an as needed basis. 

No inconsistencies or anomalies were indicated in the physical parameter measurements conducted 
in the fie ld that would indicate the meters were not operating within the manufacturers ' specified 

range of accuracy or calibration. The measurement of physical parameters in the field did not 
influence the selection of samples or the accuracy of laboratory analyses. This exception should 

have no impact on the chemic'al data validity. 

Daily field calibration of the Foxboro OVA was not documented throughout the field investigation, 
but was documented as being conducted periodically and on an as needed basis. No inconsistencies 
or anomalies were indicated in the organic vapor measurements used to fi eld screen soil samples that 

would indicate the OVA was not operating within the manufacturer's specified range of accuracy 

or calibration. The measurement of organic vapors in soil samples collected in the field did 
influence the selection of samples in that the sample registering the highest meter deflection during 
OVA screening was selected for laboratory analyses. Since the OVA screening was conducted to 

determine the relative concentration of organic vapors from one sample to another and not to 

quantify the degree of concentration of vapors, as long as the OVA was operational, it should have 
accurately identified the sample with the greatest volatile organic vapor concentration. Therefore, 
this exception should have no impact on the chemical data validity. 

3.3.3 Sample Preparation and Shipment 

Sampling containers, prepared with EPA prescribed preservatives, were furnished by HydroLogic. 
Container and preservation speci fications met all appropriate requirements as prescribed in the Final 

Work Plan. 

Sample containers provided by HydroLogic were constructed from EPA designated materials, 
containing EPA prescribed preservatives and affixed with a HydroLogic Laboratories' identification 

label. To monitor container temperature, a 100-ml plastic container labeled "Sample Container for 
Lab Temperature Use Only" was prefilled with tap water and supplied with each sample. All such 

temperature blanks were measured and recorded by the laboratory upon receipt. 
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Containers were provided with a unique batch assignment number to permit traceability. 

3.3.3.1 Sample Custody Objectives 

The primary objective of sample custody is to provide accurate, verifiable, and traceable records of 

sample possession and handling from the preparation and shipment ofbottleware through laboratory 

receipt, sample analyses, and data validation. A sample is considered in custody if it is: 

3.3.3.2 Sample Record Decontamination 

• in actual possession of the sampler or transferee 

• in view of the sampler or transferee after establishment of physical possession 

• sealed for sample integrity by the sampler 

in a secured area, restricted to authorized personnel 

Field and laboratory records were maintained in a secure area. All field and laboratory data were 

recorded in bound notebooks, and in waterproof ink. Field and laboratory data entry errors were 

deleted with a one-line strike through the error, and the correction initialed and dated by the 

individual making the change. Field and laboratory information were also documented on various 

prepared fom1s. All forms for recording field and laboratory data include spaces for date and initials 

which must be completed by the data recorder. Any field and laboratory documentation, recorded 

on media other than prepared forrns, was also dated and initialed. 

3.3.3.3 Sample Chain of Custody 

Formal COC documentation and custody procedures were followed in preparing samples for 

shipment to the laboratory. During sample collection, all sample containers were labeled with an 

identification number that uniquely identified the sample. The sample identification number was 

logged in the field logbook, and on the COC along with the following information: 

sampling personnel 

• date and time of collection 

field sample location and depth (if appropriate) 

observations of ambient (weather) conditions 

type of sampling (composite or grab) 

• method of sampling 

sampling matrix or source 

• intended analyses and type of container 
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For samples transported from the field to the laboratory by common carrier, COC was maintained. 

Completed custody forms accompanied each sealed cooler, which was then sealed in the field by the 

sampling team to ensure that tampering would be immediately evident upon receipt by the 

laboratory. 

3.3.3.4 Sample Packaging 

Samples were packed for shipping in waterproof ice chests or coolers, and sample containers were 

individually sealed in plastic bags prior to packing them in the cooler with bubble wrap or styrofoam 

packing to prevent breakage during shipment. Wet ice sealed in plastic bags (to inhibit cross 

contamination of samples by meltwater) was placed with the samples in the cooler to maintain the 

samples at a temperature of 4<> Celsius during temporary on-site storage and shipping. Prior to 

shipment, coolers were observed for excessive melting ice, and re-packed with ice as necessary to 

preserve the samples. The COC form was signed as "relinquished" by the principal sampler or 

responsible party, sealed in a waterproof plastic bag, and placed inside the cooler. Following 

packing, the cooler lid was sealed with strapping or duct tape. Two signed and dated custody seals 

were affixed to two opposite sides of the cooler, across the seal of the lid, and covered with clear 

tape. The tape was placed on either end of the custody seal, thereby requiring the seal be broken 

during any attempt to open the cooler. The cooler was also labeled with "This End Up" and 

"Fragile" warning markers. 

3.3.3.5 Sample Shipping 

The sample coolers were shipped on the day samples were collected, by overnight express carrier 

to the laboratory. A copy of the bill of lading was retained by Rust and is part of the sample custody 

documentation in the project file. Prior to sample shipment, the laboratory was notified by phone 

to assure personnel would be available to receive the coolers. Samples were shipped for delivery 

during the affected laboratory's normal working hours. AU holding time limitations were taken into 

consideration in the sampling schedule. 
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4.0 PROFICIENCY ENHANCEMENT EVALUATION 

A review of the tasks performed to accomplish the scope of work for this Site Investigation revealed 
several action items which would enhance the proficiency of future efforts. The items involve both 

field and analytical procedures as shown below: 

• Equipment blanks should be included in the analytical QC samples to screen for 
possible interference from field decontamination procedures. 

Sampling protocol should include filtered metals analyses in order to eliminate the 

influence of turbidity on metals analyses. 

• Closer communication should be required of the subcontract analytical laboratory, 
specifically requiring immediate notification to the A/E Project Manager should any 

sample 's integrity be potentially impacted by exceeded holding times. questionable 

identification, or results. 

• Drilling investigations should be completed during the dry seasons (late 

summer/early fall) to ensure access .to the Rocky Creek floodplain. 
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5.0 PRECISION, ACCURACY, REPRESENTATIVENESS, 
COMPARABILITY AND COMPLETENESS 

5.1 PRECISION 

Precision is the evaluation of the reproducability of a measurement. Precision is estimated by 
analyzeing duplicate samples and the calculation of relative percent difference (RPD) or relative 

standard dev iation (RSD). 

This project included the collection of fie ld duplicates and the production oflaboratory duplicates. 
Field duplicates serve as an indicator of overall precision from sample collection through laboratory 
analysis. All field duplicates were withing acceptable RPD ranges. 

Laboratory duplicates focus on the precision of the analytical method. An insignificant number of 
volati le records (42 out of 17,818) were flagged for unacceptable RPDs between matrix spike 
samples and their duplicates. Per the EPA National Functional Guidelines For Organic Data Review 
(Feb. 1993), no qualification of data is required for MS/MSD non-conformances alone. 

The data are acceptably precise. 

5.2 ACCURACY 

Accuracy is the measure of bias in a system. It is the degree of agreement between a measurement 
and an accepted reference or true value . Accuracy was estimated for this project by analyzing QC 
samples with known true values (surrogate spikes and matrix spikes) and was expressed as percent 
recovery. Data that do not meet accuracy criteria are flagged J (estimated) orR (rejected), as 

appropriate. 

The data are acceptably accurate. 

5.3 REPRESENTATIVENESS AND COMPARABILITY 

Representativeness expresses the degree to which data accurately and precisely represent a 
characteristic of a population at a sampling pint, process condition, or environmental condition. 
Comparability expresses the confidence with which a data set can be compared to another. 

Represenatativeness and comparability are qualitative objectives that were met for this project by 
following SOPs for sample collection and analysis. 
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Completeness is the measure of the amount of valid (usable) data obtained from a measurement 

system compared to the amount that was expected to be obtained under normal conditions. The 

completeness of data is calculated by dividing the number of valid data points by the number of total 

data points. 

The percentages of data completeness calculated for this project area as follows: 

VOCs SVOCs Pest/PCBs Inorganics Radiologicals 

Groundwater 100% 97% 100% 100% 100% 

Surfacewater 100% 99% NA 100% NA 

Soil 100% 97% 100% 98% NA 

Sediment 100% 99% NA 100% NA 

The overall data completeness goal of 95% was achieved. 

5.5 OVERALL ASSESSMENT OF DATA 

The data are acceptable as qualified with the validator assigned flags. 
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Table B2-1 
Data R ejected During Validation 

Fo rmer MNOP Landfill 
Macon, Georgia 

Rusn Project No. 33941.000 

Sall!Jlle 10 J Method Parametu Resu!..!_____.j__Qnit I Ollae Exnlan!!_tion SDG 
LSD-I 0 8330 1.3.5-trinitrobcnzenc < 0.031 ; mg/Kg R LCS recovery too low ! L2622 
LSD-I 0 8330 3-nitrotoluene < 0.059 : mg/Kg R LCS recoverv too low L2622 
l.SD·IO 8330 4-amino-2 6-dinitrotoluene <: 0.05 i mg/Kg , R LCS recovery too low L2622 
l.SD-10 8330 4-nitrotoluene <: 0.066 ! mg/Kg R LCS recovery too low L2622 

!,1-_ _!:L~S~D:::.- I:..:;0:.._-+___:8~3:.::3~0-+----:....:.:.:.:.:.h~m~K=:.:.::..---+<--0:-.:.:-029 l mg/Kg R LCS recovery too low 1..2622 

1

-_ ___:L::::S~D~-..:.1 O::._---jf-.:::8::.:33~0:........+-----~t:.:=:et:.:....:ryll _ ___ -t< 0.033 ' mg(Kg R .;:L;..;:C'..-::S.....:r-"ec.:..:o;c..;v.;:e:..<ry~t.:.:.oo::..::l o:.:.w:_ ___ ---t......::L:::2.:.:.62::.:2=---1I 
LSD-II 8330 -t'-----'-IL:,3"-',5"-'-:.:..tr:..:.in:.:.:it::..:ro:..:;bcc;c:ccnz.:..:e:.:.:n.;;.e. ___ ::= __ 0_~031 ! mg/Kg R LCS r!.~_very too-"-lo.:..w'-'-----t--=L=2-=-6-=-l7'-------il 

---~Q.:.c..l :..1 -·-+---'8.::.3-'-30.;;._-+-----J"---=nitrotoluenc < 0.059 : m~g 1-.!< LC~~.£O=-.v.;.;e:.:.ry~...::to::.oo:.:.:l.:.:.o.:..;w ___ ---tc_._:_L::.:2~6c..:.l.:..7-j l I LSD-II 8330 4-amino-2,6-dinitrotoluene < 0.05 ' mg/Kg R LCS recovery too low L2617 
--'~·S:::D~·~Ic..:.l_-+_8~3::.o3~0~-t-----~4~-n~it~ro::.:t.:.:.o~lu.:.:.er:.:.:le~---rl<_~(:..:.).0~6~6"---+i ~m~gi/K~:g~T-R~t-----~L~C.::.S~r-'-ec~o~v~e:..<ry~t~o~o~lo~w~------+-~L=2~61~7~1 

LSD-II 8330 hmx < 0.029 j mg/Kg R LCS recovery too low L26 17 
LSD-I I 8330 , tetrvl < 0.033 i mg/Kg R LCS recovery too low L2617 

LSD-IlD 8330 1,3,5-trinitrobenzenc < 0.031 l mg/1(1!, R LCSrecoverytoolow L2617 
LSD- I lD 8330 3-nitrotoluene < 0.059 ! mg/Kg R LCS recovery too low L2617 
LSD- I I D 8330 4-amino-2,6-dinitrotoluene < 0.05 1 mg/Kg . R LCS recovery too low L2617 
LSD- IlD 8330 4-nitrotoluene < 0.066 mg/Kg R LCS recovery too low L261 7 
LSD-II D 8330 hmx < 0.029 . mg/Kg R 1 LCS recovery too low L26 I 7 
LSD- IlD 8330 tcuyl < 0.033 mg/Kg R LCSrecovcryroolow L2617 
LSD-14 8330 1,3,5-trinitrobenzene < 0.031 mg/Kg R f LCSrecovery toolow l26l l 
LSD-14 8330 3-nitrotoluene < 0.059 · mg/Kg R LCS recovery too low L2611 
LSD-14 8330 I 4-amino-2,6-dinitrotoluenc < 0.05 : mg/Kg R ! LCS recovery too low L2611 
LSD- 14 8330 l 4-nitroroluenc < 0.066 i mg/Kg R LCS recovery too low L2611 
LSD-14 8330 hmx < 0.029 1 mg/Kg R 1 LCS recovery too low·----t-=-L2:::.:6::..:1...:.l------1l 

, __ ::::;LS::D:~·~l ...:.4_+___::8:.:::3=.30::.._+----....:::te:.:tcryLI:..._ _____ ~<-...:0::.:.0::.:3::.o3:-...-+-'; m:.:.:.B!:~- R LCS recove_ryJ£_o;...l;..:;o..:..w ___ -+-=L=-26.:..;1:...:1---l
1 

LSL-10 (0'-2') 8J70 ___ I _.:.cl•c::2,,-'4"',5::....· .:.:te,t:.:r..::.ac=,h:.:..lo::.:r..::.o:::b_e:.:n:..:zc=.:e':.:.:le::.-_l-<_ 5.4 : mg/Kg R Surrogate recovery below I O_percent L247_'!_ 
I Sl I 0 (0' 21_ 8270 l I ,2,4-trichlorobenzcnc- < 3.2 ! mg/Kg R Surrogate recove__ry below I 0 percent i L2474 

.. :· ~S~~ 10 W~2') 82ml- 1,2-dichlorobenzene- < 3.4 : mg/Kg_ R Surrogate recovery below I 0 pe~c_e;.;..n'"'"t -+-.::L.::.24--'-7_4'--il! 
~~I 0 J0,-·2') 8270 1,2-diphenylhydrazine < 5.4 i mg/Kg , R Surrogate recovery below I 0 percent L2474 j' 

LSL-1 0 (0'-2') 8270 1,3-dichlorobcnzene- < 3.9 I mg/Kg R Surrogate recovery below 10 percent L2474 ·, 
LSL-10 (0'-2'} 8270 1,4-dichlorobenzene- < 3.9 i mg/Kg ! R Surrogate recovery below I 0 percent L2474 I 

1 
LSL- 1 0 (0'-2') 8270 1-chloronaph thalene < 13 . mg!Kg R Surrogate recovery below I 0 percent L2474 ! 
LSL-!0 (0'·2') 8270 l -napbthylamine < 4.6 mg/K~ R Surrogate recovery below 10 percent L2474 
LSL- 1 0 (0'-2') 8270 2,3,4,6-tetrachlorophcnol < 6.4 : mg/Kg R Surrogate recovery he low I Opcrcent L2474 
LSL-1 0 (0'-2') I 8270 2,4,5-trichlorophenol < 7.5 : mg/Kg i R Surrogate rccoverv below 10 percent j L2474 
LSL- 10 (0'-2') 8270 2,4,6-trichloro!)henol < 5.4 ; mg/Kg R Surrogate recovery below 10 percent L2474 
LSL-10 (0'-2') 8270 2,4-dichlorophenol < 5 i mg/Kg R Surrogate recovery below 10 percent I L2474 
LSL-10 (0'·2'} 8270 2.4-dimethylphenol < 4.3 · mg/Kg R Surrogate recovery below 10 percent ! L2474 . · 

! LSL- 1 0 (0'-2') 8270 2,4-dinitrophenol < 8.6 I mg/Kg R Surrogate recovery below I 0 percent L2474 
~ LSL· l 0 (0'-2') 8270 I 2,4-dinitrotoluenc < 3.9 mg/Kg R Surrogate rccoverv below .:.:1 O'-'p~IC:.:.rc::.:c:.:.n:.:.I_+-.:::L:=2.:.47'--4'----ll 

LSL- 1 0 (0'-2') 8270 2,6-dichlorophenol < 5 mg/Kg R Surrogate rccove!Y. below I 0 percent L2474 
, LSL-1 0 (0'·2') 8270 2,6-dinitrotolucne < 5 : mg!Kg R Su!fogate recove!Y. ~ell>w I 0 perce_n_t __ +-_1._24_7_4--1! 
\I--"-L::.::S:..:;'L=-·..:..10=-"-'(!0:....'·.::2--<-'') -+-----'8-':2_7..:..0_rl ___ 2-~c,h-'-l'-'-'-oronaphthalene < 6.8 - mg/K&_ ~ Surrogate recovery be lo_w 10 perc~e:.:n;.:.t_+-.:::L.::24..:..7:...4_~1 

I..S L-1 0 (0'-2') 8270 2-chloroph_;;_!l;:.:o::.:.l _____ +< __ 3.9 • mg/K~ R j! Surrogate recovery below I 0 percent L2474 il 
LSL- 10 (0'-2') 82"-7--=--0-t----=2....::·n~~hthalene < 2.8 · mg/Kg ,- - R Surrogate r~covery belo""w-"""'1...:.0--"--'-ple;....:rc..:..c"""nt"---+--L=2=-4'-'7--'4--I~ 

__ 1LS~LL-· 11 0o ~~0o:_·22:~ 8
8
2
2

7
7
0
q_+' .... 2-mcthylphe~;oc.ol::....__ __ .. < 2.6 m~Kg ·~: R H' S!:!..r:!:ogate recovery_ bclo:..:w.;....:..:1 O::....p""'e::..rc::.:e::..:n.:..t -!-c.......=.~L:::2:::...4,:..:.7...:.4--lll 

I . \' 1 2-naphthy.!2.':".;..;.;.;.in'-"c ____ +< __ 4.3 mg/Kg, R urrogate r~~overy be::.;;l.;:.ow"'-...:lc..::O_', P:.:lc.:..:rc:..:e.:..:nto......+-=L2:::.4:.c7~4-il 
LSL· I 0 (0'-2') 8270 2-nitroaniline < 5 mg/Kg i R Surrogate recovery below 10 P.ercent L2474 i 

I 
LSL-1 0 (0'-2') 8270 2-nitrophenol < 5 • mg!Kg ! R Surrogate recovery below I 0 p..:.;ter~ce-'-'n~t--t-.::L""24-'-7'-4'--U 
LSL-1 0 (0'-2') 8270 2-picoline < 3.8 mg/Kg l R Surrogate recoverv below I 0 percent L2474 

1 LSL-10 (0'-2') 8270 3,3'-dichlorobenzidine < 4.6 mg/Kg l R Surrogate recovery below 10 percent , L2474 
LSL-10 (0'-2'}_ · 8270 3-methylcholanthrene < 3.6 mg!Kg ) R Surrogate recovery below IOpercent i L2474 
LSL-10 (0'-2') ! 8270 3-nitroaniline < 4.6 ' mg!Kg I R Surrogate recovery below 10 percent ! L2474 

,l LSL-1 0 (0'·2'} 8270 4,6-dinitro-2-methylphenol < 5 mg/Kg R Surro!!,ate recovery below I 0 percent ' L2474 
LSL·l 0(0'-2') 8270 4-aminobiphenyl < 4.3 mg/Kg R Surrogate recovery below I 0 percent L2474 

11 LSL-1 0 (0'-2') ; 8270 4-bromophenyl phenyl ether 1 < 3.5 mg!Kg ! R Surrogate recovery below I 0 percent L2474 
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Table 82-1 
Data Rejected During Validation 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

~. Sample ID i Method I Paramet_~; --- ·Result ! Unit I Qflag i ExpJanatJon - ~ r LSL-10 (0'-2') [_ 8~- phenacetin - ~ 7 9 ! mg!J5s_2_ L- Surrogate recove_ry belo·w==IO=,= pte=r=ce=n=t=9==L"i'24=-:7~4=91 
j ~Q_(0'-2') j 8270 i phen_anthrene ! < 3.3 ! mg/Kg R ! Surrogate recovery below IOpercent L2474 : 

J~~-l Qi_0'-2' &270 i phenol G<< 4
5
.5 i mg/Kg ~_§~rroga~~ below I 0 percen.!.t -+-:;:.L=.24-'-7'-4'--II 

LSL-l 0 (0'-2') 8270 j pronamidc l_:: ) mg/Kg l R • Surrogate recovery below l 0 percent L2474 

LSL·lQiQ2L ·~-~--· _ _ _ P~Ylre::.cn::.:e ___ ~--tl~<-~4-:.6'-::-_t-! m""1_..g/.!!a.L~ J Surrogate recovery below 10 percent L2474 

LSW I 0 827~---f--- pyrene < 0.0039 I mg!L i R I LCS recovery too low _ __ -+t .....::.L=-26:::.:2:.:2:-ll 

'II LSW:Il 8270 \ pyrene _ < 0.0039 i mg/L R j LCS recove!}'_t:.:co.::.o .:::lo:_w:.._._ __ -t~I=-2:..:.6.:.17,_!! 
LSW-IID 8270 I .£E_~ne < 0.0039 ' mg[!1 l R II· LCSrecoverytoolow L2617 

j' LSW-12 8270 pyrene < 0 .0039 ) mg/L _ R _ LCS recovery too low L2622 

LSW-12D 8270 pyrcne < 0.0039 
1 

mg!L R __ LCS recoy_ery""-'-t"'-oo'--"'lo-'-w ___ -+_;;L~2-'-62""""'2---il 

l. LS~__:)l_ 8270 pyrene < 0.0039 i mm-~~L RR I' LCS recovery too !o::..wc:.... ___ +-.:::L;;::2c:.6::::22~1 
MW-10 8270 pyrene 1 < 0.0039 , '!Y' LCS recovery too low L2617 

!1----M- W--"-"-.:.10--(0'-2') 6010 1 antimony I< 5.2 I mg/Kg R j Matrix spikerecoverybelow30percent WG5624 

MW-11 8270 1 pyrene I< 0.0039 I mg/L R I LCS recovery too lo_w ____ f--L=-2~6_0_7-ll 
II MW·~-~~~---_p~ne ·--! < 0.00391mg/L • R I __ LCS rccovery . ..:t . .::.oo:::..:.::loc:.w:__ __ -t'--=L=2-=6.0"-7'-II 
~ MW-6 (2'-4') \ 6010 J. antif!i~.. < 4.5 · mg/Kg R I Matrix_ spike recove11_~~low 30 percent WG5624 

bW-6A. (2'-4') ~Q.I_O I antimony < 3.9 i mg!Kg R ! Matrix spike recove~e!ow 30 percent WGS624 

MW-7 i 82701 pyrene < 0.0039 ! mg/L R I LCS recovery too low L2622 

I 
M-W-7-c"o·-21 6010 · antimony < 3.1 i mg!J<.s_ R 1 Matrix spike recovery b·'""e.:.:.lo . .:.w;:.3c:.O_p_ie~r-ce-n~t-t--W_:.:.;::G.:.5.:c62::.4-:-ii 

MW-8 I 8270 pyrene < 0.0039 i mg{h_ _ _ R j; LCS recovery too:.....:lo""w---- f--=-L2'-6_1_7_,
1 =·-MW~9 8270 pyrene < 0.0039 i mg/L R LCS recovery too I~,!Y.'-----t-.:::L=26:::.::...:l7'-ll 

MW-9 (6'-8') -~0 l 0 antimony < 2.8 1 mg/Kg_ R 1 Matri~ spike recovery below 30 percent WG5624 
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Table B2-~ 
Oat• Qualified During Validation 

foormer MNOP Landfill 
Macon, Georgia 

!lust Project No. 33941.000 

~~= S•ll!plc 10 \Method ! P~ramete;· =:J = Result I Unit ,.Qfl~g __ E!Q!!!IH~iO,!L - SOG 

LSD-II 1 82~. cis-1 .2-dichloroethene --1-----0.0081 rng!Kg J Surrogate recovery I0~------1!--'L"-'2:..:6_,_1 7-'--i 

LSD- I I l 8260 1 trans-1,2-dichloroelhene -~0_:::.00=34::_--f-!"'.:;"I!"''/_,.,K,.~·,+-J"---t-------'S:::urr~o·~;;:~:a'!:t~e -"re:.::c~ov.:..:e:!.rl..:::.vto~o~h!!J•i~>!.h'-------j~l-::!2~6~17.!.....,1 
LSD- I I i 8260 I lrichloroethcnc 0.0042 mwKg J Surrogate recovery too high L2617 

LSD-II D ! 8260 i o-xylene 0.00:!1 rng(Kg I J Surrogate recovery too high 1..2617 

LSD-II D I 8260 I trans- 1,2-dichloroethene ; 0.0023 mg/K~ J Surrol?ate recoverY too hil?h 1.-2617 

LSD-13 6010 < nickel < 1.3 mg/Kc UJ Method blank contamination L2622 

____ L§D-14 8260 i I, 1,1.2-tctrachloroethane < 0.002 · rng!Kg I UJ Surrogate recovery too low L26 ll 

LSD-14 l 8260 i 1 . .:..!, !-trichloroethane < fl.0!)7~~~ulr---:l::::J 1'--\--------'s::::· u~rr~o::.c2'~a~te'-'r~e_:::co~v:..::e:!Lrv~to::;o:..!l:::_ow~-------t--!L-~2~6.!.1.!.1 -11 
LSD-14 J 8260 ' 1.1.2.2-tetrachloroethane _-s:__Q;_q!,)_?§_~~,+~t:_::JJ~-------'S=ur:!:QS!C~.covery t~::....:.::loc:;wc._ _____ .j-!::-1..2::,:6::..:1_,_1-1 

LSD-14 8260 i 1,1,2·trich!oroethane < 0.0055 -~ m' ' i UJ Surrogate recovery too low L2611 

' LSD-14 8260 i l, 1-dichloroelhane < 0.0075~£ ' UJ Surrovate recovery too low L261l 

LSD-14 8260 1 1.1-dich!oroethene < 0.002 1 ! rnwKg ' UJ Surro~ate recovery too low L26 J I 

LSD-14 8260 ' I.! -dichloropropene < 0.0075 l mwKn UJ Surro~ate recoverv too low L2611 

LSD- 14 8260 j I ,2,3-trichlorobenzcne < 0 .0042 ~ mg!Kg UJ Surrogate recovery too low L2611 

tSD-14 8260 1.2.3-trichloropropane < 0.0049 i mg/Kg UJ Surrogate recovery too low L26 11 

LSD-14 8260 ' 1 .2.4-!~ch lorobenzcne < 0.0037~!5Jl I UJ Surrogate recovery too low t-2611 

' LSD-14 8260 I 1,2,4-t!_i,!!'~.!;.vlbenzene ~~ ... o"'m I mwKg UJ ~rrogate recoy~!.Q."-w ____ __ +_:L::;2::;,;6;.;;1..:.1__, 

: LSD-14 1 8260 I 1 ,2 -chlorotoluen~.--. < 0.0023 ntJl/K ~ UJ Surro~~.~e recovery too low L2611 

--~Q:!.i__! 8260 i I .2-d ibromo-3-ch!orop'-<;~P.ane < 0.0027 I mp)Kg UJ _ Surrogal~ recovery too low L26 ll 

LSD-14 I 8260 1.2-dibromoethane < 0.0022 mg/Kg UJ Surrogate recovery 100 low L26 11 

LSD-14 8260 ' 1,2-dichlorobenzene < 0 .0032 mwK~ \ UJ Surrogate recovery too low L26 11 

LSD-14 ! 8260 1 1.2-dichloroethane < 0 .0092 mwK~ i UJ Surro!!ate recovery too low L26l l 

LSD- 14 8260 1 1.2-dichloropropane < 0.0022 , mg/Kg UJ Surrogate recovery too low L2611 

LSD- 14 8260 ! 1 .3.5-trimethylbenzcne < 0.0024 mw1(~ I UJ SurroQate recovery too low L2611 

1 LSD-14 l 8260 i !.)-dichlorobenzene < 0.0031 i mwKg ! UJ Surrogate recovery too low 1..2611 

; LSD-14 J 8260 1,3-dichloropropane < 0.0064 mB!J<s. i UJ Surrog~_o::.;Yc:c::..L..ry :.:;IO::::O...:I~ow::_ _____ -+....!L~2::::6.:..1.:..1 ~ 
. __ _!:g>..:,12__ ; 8260 ;, _ __ 1.~~~~--- .~.. 0.0025 

1
1 mgi!<Ji 

1 
UJ Surros.~Y too low - ·-----+--'L::.:2:.=6.:.1:...1---jl 

.---J:..~;.!i___ i 8260 : ___ b_~oropropane -~~~Kg J UJ I Surrogate recov:_::e~ryl:...!!to::;o:..!l!::o:::w ______ +..!L~2~6~1.!.1-1J 
·:: LSD-14 I 8260 j_ 4-chlorotoluene < 0.0023 ~~Kg : UJ Surrogate recovery too low L26 J 1 

:.1 LSD-14 8260 ! benzene < 0.0017 , m~~ l.1J Surrogate recovery too low L26 11 

LSD-1 4 8260 ! bromobenzene < 0.0025 T mg/Kg i UJ Surrol!ate recovery too low L2611 

LSD-14 I 8260 bromochloromcthane < 0.0031 mg/Kg UJ Surrogate recovery too low 1..2611 

LS0-14 I 8260 bromodichloromethane < 0.0028 , mg/Kg · UJ Surrogate recovery 100 low L261l 
~~~--------~~~~ 

LSD- 14 ! 8260 1 bromoform < 0.0021 mg/Kg UJ Surrogate recovery too low L26 ll 

LSD-14 l 8260 , brorn_omethane < 0.0021 I mg/Kg UJ Surrogate recovery too low L2611 

__ _l~D-14 ! 8260 1 ca!bon tetrachloride _ 2 __ Q.006 I mg/Kg lj.:!____ Surr()j£te recovery .19~~~------+~ ----"Lc::·2~6.:..11:.-ll 
LSD-14 __ _j~260_!,_ ___ .£!l!££obenzene _ __ < 0.0019 i mg/Kg UJ Surrogate rec_£~E.'Y 1oo .. !2w _ L2611 

.~--"'t"s"o"'"·-~ 1-4 I &260'' i ch!Oroethani: ' < 0.0024 JJ!iS{.JSg j' ' UJ Surrogate'reco,/cr)"too lo·W--------+_;L:;o;2o,6;.;;1..:.1-1 

LSD-14 --rsMo·--: ------;hloroform < 0.006 J m~. ___!dL I Surrogate recoverv too low L261 i 
__ __;:L:=S.::D_-14 I 8260 ' chloromethane < 0.0089lmwKg . UJ r- Surrogate recovery too Jow·------+--=L:.::2c:.6.:..11"----! 

LSD-1 4 l 8260 , cis- I ,2-dichloroethene < 0.0078 t mg/K~· UJ i Surro~atc recovery too low L2611 

LSD-14 i 8260 i cis- I .3-dichloropropene < 0 .0034 ma!KI! UJ f Surrogate recovery too low L26 11 

LSD-14 ! 8260 i dibromochlorornethane < 0.0022 ! mw~ UJ Surro~ate recovery too low I L261 1 

LSD-14 1 8260 dibromo_!llelhane < 0.0062 I mg/K!! I UJ ' Surrogate recove!Y_!,o::.:o:..l:.::o"'w'--------+-'l~-2"'6:..:1..:.1---! 
I..SD-14 i 8260 : dichlorodifluoromethane < 0.0019 mg/Kgj_IJJ Surrogate recovery too low l 1..2611 

.. LSD-14 I ~2..f>O • elhylbenzene __ < 0.0033 ... -~gf~~ UJ Surrog_~~'-£QY~Y'-...1""'.2"".2-'-. .:.:Io:w~-~~~~~~~~~~~~~~.~L:2c::~-'-'--.:..l :..l -i 
--· /.SD-14 ~?f..~Q __ : ____ ht:,J5~hlorob~tadi~-~-~--____: ~.0049 ..!:!J.!l!~l...JLL. ______ __?ur~liii_!~!.,~£.'::~'Y..!2.~.l~.-w ______ -+i -=L.:..26'-l'-'!---il 

[.SD-14 ~--~3§.2_~---_i~ropylbenzene ___ , __ ·---f'"· 0.0024:l m~.~K:!ig'+~U~J'-----'1------~urrogatc rec£:!~Y.c.:I:,::O.::_O_::Io::.;w:;_ ______ -+~L:!:2::::6.:..11!.....11 
___ _!j,0-14 ' 8260 • m+~~vlene . < 0,01 ~~S. ___Q!___ __ Surrogate recovery too lo.-"w'--------lji-'L"'2"'6:.:1.:1--1! 

LSD-14 1 8260 methylene chloride < 0.0033 mg/Kg . ....::U:::J-+-------"S~u!.'.!crro_gate recovery'-t,o::::o.:lo,_,"-v------+ I! ....!Loz2::::6.:..1 .:..1 --{1 

L.SD-14 I 8260 ! n-butylbenzene < 0.0026 mg/Kg UJ I Surro~ate recovery 100 low L26 11 

I,SD-14 i 8260 ' n-propylbenzene < 0.0027 ' mg/Kg UJ Surrojlate recovery too low i L26 11 I 

t.SD-14 ! 8260 ; naphthalene < 0.0046 i mg/KI! UJ Surrogate recoveryc..:.::to"'o-'-l"o·,""v------ -i-I---'L,;2c::6.:..l.:..l -1 

LSD-14 ~ 8260 o-xylene J< 0 .0063. l mg!Kg_j_ UJ _ Surrogate_~<;_o_v..<:.ry,_t-'o~o-"lo~'-"---------+.i -"L:;:2.::.6:..:JJ~~I 
_____ LSD-I~- ! 8260 J.!!£~.9'.!!'~~~-- i < 0.0028 ~Jl2~S~. Surrogat~..':':s.o_;-_~ry_!2,9_.\?. __ wc_______ , L2611 

t.SD-14 i 8260 i sec-bUt}:~benzene ____ _j_ _ _Q,_QJ9 ___ ~{fSii j 1 Surro_["~~covery too fl.i.s:h. . .!l_nd too .. l~-- jl2611 I 
t SD-14 .. J... 8260 _ _ i - ·· stvrene 1 < 0,0032 I m~ i UJ Surrogate recove~l' too low . L26 11 
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Table 02-2 
Uata Qualified During Validation 

Fo rmer MNOP Landfill 
Macon, G eorgia 

Rust Project No. 33941.000 

r Sa1J!"'P~!;;;s."J;;;!>~=FM~.~;;;.IJt., . .o'"d9=====""P"'a~rametu I I!.~-U~;:~;,;ii~,-+I-~OIO;;;a~g-+I========-==~··=~.;;~.P.!;;I;;;;•""!l_=~-!~io;;;n~ .. -=-========I=~S~D~G~91JI 
1 LSD-14 8260 .. tert-bu.t;;t;;~~ene --+·--0~-~G.::I 5::_-+i ..!em~g/z.!.!KJ>g'+_::_J -l- - --'"S"'urr=og"':a:.:;te:::.:.:re:::c.00ov=ery too hi );lh=an~d~to~o~lo:.!.'::v _ ___ J-!=L:::26=11~l1i 

LSD-14 ! 8260 I tetrachloroethene ;< 0.0022 ,

1
· mg/Kg UJ Surrogate recove"'ry'--"'to:.:oc.:l::::o.::w:__ _____ +'-'L"'2"'6,_,l_:_l--ll 

LSD-14 i 8260 ' toluene l < 0.00)7 mg/Kg UJ i Surroga\e recoverv too low \.26\ 1 

LSD- 14 8260 trans- 1.2-dichloroethene ! < 0.0024 mg/Kg UJ I Surrogate recovery too low L261 1 

LSD- 14 8260 trans-1 ,3-dichloropropene I< 0.0024 mg/Kg UJ Surrogate recovery too low L261 1 

LSD- 14 8260 rrichloroe thene < 0.0019 mg(Kg UJ Surrogate recovery too low L2611 

LSD- 14 8260 trichloromonoOuo romethane ! < 0.0027 mllf..:.:K,.g•'+'-'U"'J'-1--------'S'-''u:;.rr;:.;o=g:a te recoverv too low L26 11 

II---~L~SD~-~~~4----4-~8~~~0--·~-------~v~in~v~l~ch~l~o~rid=e~----~-<--~0~.0~0~2~l--~1n~'W~~IK~g•Y--U~J, __ 1 ____ , _________ Sunogat~~~~~~o~to~'-~v·------------+-~L~2=6.:.1 ~t ~ 

I~_!:~D-14 R270 I .2,4,5-tetrachlorobenzene ! < 0.6~~JiKg UJ Hold i~g time violation (extract~------+-"L::26:::.1,_,1'---4I 
f----=LS:::;D:::..:· lc.;4 _ __ +.....:;;:;8Z?.:.:O::._+--~I , • .:;2"",4:_·::1r::ic:::h::lo:::r:::.ob=e:::.n:.::z:::;e n:::e:_-__ 4-<'--_0::;·c4,_-ll..;m:::l c:~llf..:.IK:.Q.. gf-'l"-1 1::._!------""H:.:o.:.;ld=ing lime vio latio n_(extrac tion) L26 11 

! LSD- 14 8270 1,2-dichlorobenzcne- i < 0.42 mg!Kg UJ I Holding time violation (extraction) L2611 

LSD-14 8270 1,2-diphcnylhydrazine < 0.66 mg!Kg UJ Holdi~ time violation (extraction) L2611 

LSD- 14 8270 1,3-dichlorobenzene- ! < 0.49 I mJiKg UJ Holding time violation (extraction) L2611 

LSD- 14 8270 1,4-dichlorobcnzcnc- i< 0.49 J mll/K~ UJ Holdin~e violation (e~x::lr::ac:::;t~io:::n!L_) ____ +...;L':::2t!6~l~l---ll 

LSD- 14 8270 1 -chloro na£!l.::.lh:::a:~le:::n.:.::e'----lf--<-_ _,_1:.;:.6'-- i . .:m::ng/a!•.:.:IK,.g•'+_;U=-.;J'-1-------:.:H:.:;o.::ld:::in"'g"-"-tim=e.:.v.::io:::l::.at::io:::n,_.l ( .... •e,.xt:::r::.ac:::t!::io=n'L.) _____ +..!L~2~6~1.!.1-jl 

__ , __ ,...!:L~S~D:::.-!.:14~--1-~8::27:_0~+------'Ic.c·n~phth_y,lamin: i < 0. 58 ~Ji!5,"1l''+--'l"'JJ-I------'"'"'""ol'"'d""'ing. time violation ( extract~o:.:;n:L-) ____ + ..:L:::2:::6:.!1.:.1-ll 

LSD-14 8270 2,3,4,6-tetrachlor~nol I" 0.8 .T mg!Kg UJ H oldi!'S time~!' .. {.:e:::.x:o:trc::a~ct:::io:::n:.t) _____ f-~L2!::6::.:1:.:1-ll 
LSD· 14 8270 2, 4,5-trich lo~~~enol < 0. 9 3 I m &:JS.&,+_;U::;J:,.._,,f-'----l'-'1::::o.:.::ld:.:;in""-gt:o:im=e.:.v:::io::'•::.:t:::io:.:;n~(~e:.:;xt~ra::.:cO!tl:.:;o:::nL... ) _____ +-_;L!!2c::::6.!.1 ~I -!I 

lf---~L::S~D:_·~14:__-;.:__::8::::2~7.<::.>-;.i __ _:::2'-',4"',6::.·.::tt'-'ic:.ch!~~hcnol < 0.66 f ~.ful+--'l"'J1,-I,__-----l-1_o-'ld"'i n_.g,_t"'im"'e"'-'-v'-'io"-"l a.'"ti.;:.on,"-"(e:.:.x:.::tr:.::a::::ct::.io::::n:.~.) _______ 1_~L:~~ 
LSD-14 j 8270 j 2,4-dichlorophenol i < 0.62 j mg/Kg lJJ Holding time violation (extraction) L26 11 

LSD-1 4 I 8270 2,4-dimethylphenol ! < _ 0.53 i mg/f<:£ •. o~-..:U::J-i------'~""!o:::l.:::d;;.in"'-'gt,i~m:.:;c::.v.:.:i=ol'!!::.:io::n:.:(::::e::xt::ra::.:c:::.t!::io::.:nL) -----f-!L!!2~6~l~l-!l 
LSD-1 4 8270 2.4-dinitrophenol i < L1 mg/Kg UJ 11oldif!S. time viola tion (extraction) L26 11 

LSD-1 4 8270 2,4-dinitrotoluene < 0.49 "!:=fliiK.=J(g"+--"U.::..J-+-----'-H:.:o:.:.ld;;.;i.:.:n.._g• -"ti::.:m.:.::e..:vcoio::::l=a:::tio"'n"-"( e:::x:::tr:;a::::Ct:.:;io::.:n:.L) _____ I--L~2!::6::.:1:.:1-ll 

I~----~LS~~~I24 ___ +_;8~2..:,70~+---_;2~,6~-d~:::icplo~P.he~o_l ___ •. ~<----'0:.:..6;;.;2~~-"'m~~a~l::JJ-+I-------~rl~o~ld~in~gt:::im:::e:..vc:i::::ol:::a:::tio=n:.•(~•e:::.xt:::n::.:c0!tl"'· o:::n)L-_____ ~~L~2~6~1~1-!I 

I 
LSD-\4 &270 2,6-dinitroto \uene < 0.62 msJKs_ Ul 1 Holdit\l!,_timeviolation(extraction) L26\ l l 

I!------'L:::S::D::.·.:.I.:..4 8270 2-chloronaph::.lh::::a::.l e::.:n!::e'-----l-<;__....:O::c·:::.S4'--- -·+"'m~~~w"'• l K:.:<14g _l::.~!....t-- ··-·------'~""!o"'l.:::d::.i n"'g'-'t.:.:.in:.;;lt::.v.:.:i"'o"'la:::t i:o:o.::n_,.(eo:;x.:.:t.:.:ra,.,c::ti"'on~n)'-----+-~L:!:2~6!.ll~i 

, LSD-14 8270 2-chlorophenol < 0.49 mg/Kg UJ Holding time violat ion ( extracti<ln) L261 1 

.~~S~D~- 1~4~-~~ ~8~27~0~~-~2~-~m.::e~~~~~~n=apch.:.:t.:.:.ha=l=en~e'--~1_<_~0~.3~5~~~m~n~Y--U~J~~~~--~H~o~~"'i~~· thne v~~tion (exkaction) L261 1 

~ LSD-14 ! 8270 2-methylphenol I< 0.32 mll/Kg UJ Holding t ime violation.Lextraction) L2611 

~ LSD- 14 ! 8270 2-naphthvlamine < 0.53 mg!Kg UJ Holdin >time violation (extraction) L26 1l 

~ LSD-1 4 I 8270 2-nitroaniline < 0.62 mg!Kg UJ I Holding time violation (extraction) , L26 11 

___ _;:L~SD~.:c·l~4---!!....:8:.::2:.:.70:::._t---_ __l:nitr~~=e:::n o:::l. _____ -+l-'<-___:::.0 :.:::.6.=.2_ +, ~-~I-U:::.:_J +I _ ___ ..:.~c!.:::olding time viola tion (extraction) L26 11 

[ 

LSD-14 \ 8270 2-picoline 1><- 0 .46 I mgiK ' UJ ! Ho\dingtime violation(extraction) L26 1l 

___ ,,:,L;!.S ::::D~-Ic.:4~.--+-"8~27'-'0~~---~.:.:.3:..'·.:::d:..:ic:::h01,o:.:r~ob::.:e::.'n:::•·.:.::id::.;i nc.:e;___-+-· _ _ .:;0.:.::.5-=8---l·.!!!ll!'~: .. gQ +--'l'-'JJ-1~----I~I""ol-'d"'-"ing tim~_ violation (extract ion) L2611 

_ _.!:L:fS.!::D:::.· !.:14:__ _ _ + !: ~8~27:..;0'-+--- J -methylcholanrhrene ___ -t-t<< ___ O_A_4_-J-mlifKi! UJ Holding time viol atio~traction) L2611 

LSD-14 8270 I 3-nitroani line 0.58 i m~:.:.K:.t>..g_!--U:::.:_J ~· ---·--'-'H=o.::ld:.:;in;,g:._::tim=e_;v.:_:io:::l::.at::io:::n~(""e~xt:::r::.ac:::t!::i o=n'L) -----·-+-.::L::::2:::.6 ,_,11'--il 

fi LSD-1 4 8270 I 4,6-dinitro-2· methylphenol I< 0.62 l mg/Kg UJ Holding ttme violation (extractiotll. L2611 

I LSD- 14.. · ·gz1o ! ·· · "4;aminobinlici1vl < 0.53 !·mg(Kg UJ Holding timeviolation·(extractionJ ·· 1:.2611·· .. 

~~-~L~S~D~-~124 _ _ ~-8~2~7..:0;__~1 --~4~-b:::r~o~mopheny~n~y~l~e~th~e~r--~J_<~__;0~4~3~_,J~m~Ji~K~g~· r-l~J.::..J-+--------~~~~o~ld~i~ng~ti:;;m:::e~v..:.io:::l:;;at:.:;io:::n~'(~<e~x::tm~c~t:::io~n~)---------l~I~-2~6~1~1---ll 

I
.[ ___ _!L:;:S:::D~-_:_14.:.__--ti---'R::2:.:.7.:.0~--·"'"4..:;;·chloro-3-methvlpheno l ! < 0.53 J m~g UJ Holding time violation (extractionl_ L26 11 

~.:::L::::S.D:::..;-1c,_:4 _ ___ 1_.,:::8270 4-chloroanil ine 1,_<:...__.::0:.::.6.=.2 __ --'if-'m"',g~"'-'-'IK.,g• _ UJ Ho~_i!!S_!i~m~e..:v.::io::.:l:::at.:.:io"-'n:..~J•::ocx-o:t.:.:ra,c::ti:::on'}.l,) _____ -+~L:.:2~6LI_I~ 
Ji LSD- 14 8270 4-ch!orophenyl phenyl ether L< _ __ 0"'.05_8,_ -I-'m"'1g.._II.:.:K"'-ig· UJ H~!£ing time violation (extracti o~L...) ____ 4i-!L~2~6~!~1-!I 

ii·---!L~"S~~D:::.-~124 ____ i-_8~2::.:7..:0_f----4:...:·£!!~t!Q.hcnol ____ ,~-"'-.....::0.;;:.3:::2:___-+ !' .::m:.:<>g/Kj; UJ t!!lJ.~.ti~~~-violat i '!n (extra~!!lDL-·----+ !, ~L0~2~6_:_l ~~ _ 

~~---~L~S~D~-~14~--+~8~2;.:.7:0-+I----4.:.-~n~it.:.:ro:::a~n~il~in"'e-----:~l<;___,.;l~.lc___~l :.:;m~~~~~~L;f-.::U~J~----Ho~~gti-~ol~oo ~xncti~L) ___ ,_~I--=L=2=6~1.:.1 --II 
l U~l4 I ~W I ~i~=~~"=o~l ___ -+1_< __ _,_1.=2-~l~m~l~g~co~~··~-l=J~J _T~----~H_:o~~~i~ng.._•.:.:ti~mcoe_;v.::~~~~M~io~n~(~e~x=tr~K=t~~=~~----+'-'L"'2"'6~1.:.1---ll r LSD-1 4 8270 I 7 12-dimethvlbcnz(a)anthracenc < 0.49 ! mg!Kg UJ Holding time violarion_(cxtraction) L26 t 1 

~1).! --~L~S~D~-~14~--+t -!S~2:.:.70:_+-__;a.a-dimethylphenetnylaminc , < 0.62 \ mg(\(g U J ! Holdins.£m::e::..:.v::io=lat=io=n'-"("'ex"'t.ocra:::c=ti"'o::nL) -----~-!L!!2:::6.!.1 ~~ -D 

~~~ LSD- 14 I 8270 i acenaphthene I< 0.62 i mg!Kg UJ Holding time violation (extrac~:.oio=n:L) ______ 1~L~2:::6c:l.:.l---ll 
I 0 I II< 0 49 " 'K UJ H ld ' ' ' I ' ______ _,le.·::S:c:D::.-~1-'4 _ _ _;,!-8"'2::,;7 ________ acenaphth~ . . mgc g o ms lime v1o auon (extraction) L26ll 

R LSD-14 : 8270 acet<?2!!~.~--.. 1 < 0.49 ~~"g_'+.::U:::'J-i-------'lco~o:::lc::d:.:.i n"'g..lime viola t!on (extraction) ·----t'--=L:::2:.:6.:.1~1-~ 
iCL.sD-14 8270 aniline ~---"0"-.4.___ri.:.:rn:.;;sl.:..:.~ll .. UJ Hol,pingtimeviolation(extract ion) L26l l I 

j LS D-14 8270 anthracene -r;- 0 .44 m~Kg lJJ !jolding time v~olation (extractio,.::n:<-l ____ +-'L:::2:::6~1.!.[_-4I 
LSD-14 827_0 benzidine ! < I ! mg/Kg ... JE.J Holding time violatio:::n::.!.:(e="x::tr:;:a:::cl::,:io:::n:.L-) ____ +-!:L2:::6::.:1'..!l-ll.• 

LSD-l~.c4~--+___::8=.27~0~+1 ----=be=n::::zo,_,(=a.lc:•a"'n::th:::ra:::c:::e::ne~---+\_< _ __:O~A'-'6.__~!~m::1=g/K"'"'+-l:::.J::.J -~j------'-'H:.::o.:.:ld"'ing time violation ( extractio:::t1)t.___ ___ +-_,L"2"'6~1 ~~ -ll 

LSD-14 I 8270 i benzo(a)pyrene < 0.58 i mg(Kg UJ Holding time violation_(extraction) L2611 

LSD-14 I 8270 j benzo(b)lluoranthene < 0.36 .JE!~ UJ Holding time viofati9::n:.:(c::e::.xl:::.r•=c:::t~io::.;n~)----+..:L:2:.:6:.!f.:.l-jf 
] LSD-14 j 8270 _j, __ __:b::::e:.::nz::::o(:.>.(,s, .• 00h.""i)=peryL.:::.Ie::ne:.. __ -'-<;,__ __ O:c::·5::;:3:__-'-j .:.:m3g/K=Jl. UJ 1-lol~ing time violation (extraction) L26 11 
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Table 82-2 
Data Qualified During Validation 

Fonner MNOP Landfill 
11-bcon, Georgia 

RutJt Project No. 33941.000 

, Sa!!![!]e 1D Method I Parame;er -- . R'~~ult ! en;,.:il="i= On~a~a======~·-==~Egx'!:I!l•nati~!! SDG 
L2611 11: LSD-141! 8270 I ben~J.!l~~tan~--~'62 I m -·Kg i UJ Holdi~meviolation(~xtraction) 

fi LSD-14 . 8

8

2

2

1

7

0

0 

___ ,

1

! benzoic ac1d < 9.3 ; mg/Kg i UJ Holding time violation (extr:.:a;.:c_t:c_io:::n"'l) _____ +-==~i 
~ LSD-14 _ i benzyl ~lco~ol i < 0.41 I mg/Kg i UJ Holding time violation (extraction) 
~-~Di4 82 70 bis{2-c hloroett1oxy )methane < 0.-'-49'----!!r-'· m=g/K=. g'-_._+-! -=-U-=-1 -+------'r"'~o'-'1=-dt"'. n"'g-'t"'imc.:e:...v:..:i.:oo:.-la:::ti"-on"-1>.: {•e:::x:c.:tr"'a"'ct:::io:::n:.L.. )----+..!!=:.!...-!!' 

L2611 

L261l 

~~D: 14 8270 bis(2-chloroethyl)ether __ < 036 ! mg/Kg f UJ Holding time violation {extraction) 

L261l 

L2611 

LSD-14 ! 8270 bis(2-chloroisopropyl)ether _< _ _ ,Oc.:3:..:1_--t-'m"'og/K~'-"-igi'--U::;J:__j---,--~fl:.::occld::.:i:n~g"-"ti:..::m:::e.:v..::io::.:l::.nt:::io:.:n.:.:(c::e::::xt"-r"'ac::;:;t::;:;io:::n:L) -------!---1='..:.!.--!J 
LSD-14 ! 8270 bis(2·ethylhexyl)phthalate I'< 3.8 .E!ti;:.;K"'-!g['--'U::;J:__t------~H:.::olding time violation (extrac""t"'io-"nJ"------+..:;;=.:...-il 

LSD-14 8270 butyl benl:Yi.lll~~~a,!t;__ < 0.39 .~.::K:.os'-'i'--'U::::J:__t------Bolding time violation (extract1o::.:n"-). -----t--==----1! 

I 
LSD-14 8270 1 ch_ry_J_!!~----'_< __ (_JI.!__ _.:.m::,W=K:.:gLIL. _l:::.JJ'---t-I ____ ___:H::o::,ld,_,i:::n,_g..::ti.::m::;:;e:_:violation (extraction) 

);•), __ _.;;:.L.:oS:::.D_c·l:.:4. __ +..:.82::c7c::Oc__+---..-:dc.i·.::n...:·b:c:u:.:.tY'-'II"p:.:.Jh:.::thc::a:.::la::te=---+-<-___:0.;;.6;.::6_ -+.:.:m.:.<tgl z..;;.;IK.,g+-l...:U:.;J'ir------"Hc::o.:..:ld=inJl.!ime vi<)lation (extraction) [I LSD-14 8270 di-n-octyl phth~late < 0.44 mg!Kg i UJ Ho!dinll..!ime ~alation (ex::::t.::ra:::c..::tio.::.n:.:.):__ ____ -i-=='-ii 

~~ LSD-14 8270 dibenz( a,h )anthracene < --'0:.:;.5.:;8:__-t..:."':.o'W"''.:;IK:.~>.. g''-U=-J -t------=-H::o:.:;ld:::i:_::n"-g• ..::ti::::m=e yiolation ( extracti~-----t--==----ii 
[~-- LSD- ~4 8270 dibenz(aj)acridine < 0 .84 rng!K_g I UJ Holdi~Jl time violation (extraction) 

~--- LSD--14 8270 dibenzofuran I< 0.53 mg/Kg i UJ Holding time violation (extraction) 

il LSD-14 1' 8270 I d iethyl phthalate [ < 0.841' mmg/KKgj/'___:U::.:J=--t----·--"-1-!::.:o~ing time violation (ext.r_._ac~t,""io"-n"---J-----t-..:;;=.:....-1! 

~--~~:::. ~~ :~~~ I di;~~:;;:te :: 0°1

8

1 j m;K: i ~~-- ~!::::~: :::: :::::::.:.:::'-'-:,_,(.,::.:.::::.~::::::.::::.::.::.:.:~L; - ---- -t......!='-'--'---!1 

1

1![··-· LSD-14 : &270 .. ~----ethyl methanesulfonatc ! < 0.42 i mJl!:Kg.;i.....;;U::.:Jc__,c.__ ____ .:.;H,o~=ldi_!!JL!ime violation (extraction) 

LSD-14 ! 8270 _L__ tluoranthene r:---0.66 ! mgtKgj_Jp ! Holding time violation ( cxt:.cr:::ac:.:t:.::ioc.:n~-..) ____ _,_..::.:=.:._.fl~ 

i
l LSD-14 j 882277~0 

1 fluorene ~ ~ 0.53 ' mg/Kg ! UJ I Holding time violation (extraction) 

LSD-14 ~ hexachlorobenzene j < 0.39 mg/Kg I UJ i HoldingJt_me violation (extraction) 

LSD-I~- 827Q-f. hexachlorobutadiene- .j.-:__-~~~-m g j UJ i Hold~timeviola!!_o_n(extraction) I 
~~.so=J4 -mo 1- hexachlorocyclopentadicne '< 0.32 m ·-~~-1-- Holding time violation.-'-"(ec..xcctr-=a"'-ct"'io"'n'"--)----+-==c:.:_-t 

[_ LSD-14 8270 hex_a_c::hl<~~.2!'.!!!~!!~----· < 0.75 , m' Kg I LJJ Hold.0JLl.ime violation (extrac~.cco.c.n}'--------t--="'-'--'--1l 
Jl LSD-14 8270 _L __ _indeno( 1,2,3-cd)~yrene < 0.53 I ~z:tlic:.K:..og,_' ._1-=U"-J-+------'H.:.:o:.:ld:;;l:.:.:·n"'g.:.:time violation (extraction)_ ____ -+--'=-'-'---11 

ir---LSD-14 ' 82?~+--- n isophorone < 0 .49 I mtiKgj__Jll ___ !--· Holding time viola! ion (extraction) -----t--==:..:_-11 

I[ LSD-14 8270 i methyl methanesulfonate i < 0.46 ! mg/Kg i UJ ! Holding time violalion_{e::::x:.:l:.:ra:c: :::ti:::on:.:,nl'-------i-=='-ii 

•. LSD-14 8270 I n·nitros~di~~~< 0.47 mS:<:Kg! UJ__j __ 

IJ _!.SD-14 8270 n-nitrosodimethylamine ! < 0.33 mg/Kg : lJJ \ Holding time violation (extracti.::o:.:n.),__ ____ +-==:__ii 

~ LSD-!4 8270 n·nitrosodiphe~y < 13 I mtiK~J'---+-------'-H'-'o'-"ld,.,i=ng time violation (extraction) 

l
'! ______i0D-14 8270 n-nitrosodipr_9pylami~_e ____ i < 0.47 mg/Kg,l_lll.j___ _ Holding tii:!)C violation (extraction) 

~------~SD- 14 8270 n-nitros~JP.e.!!~---~< 0.58 m ... ~lJI1 J Holding time violati<;?.~'-'("'e"'xt"-ra:::cc:tl:;;;.o.:.:n<---) ____ _,_..::.:=.:._-jj 

'

.! l.SD-14 ! 8270 naphthalene- · < 0.37 mg!Kg I LJJ · Holding l~l!!e violation (cxtractio_ll} 

__ LSD-14 8270 nitrobenzene < 0.8 ~U;;_J_-+------'~::::Io::.:ld:::i:.:.:n"'-'gtl~·m,:.:e_yiolation (extra£!!!!..1!) _____ --t--==-:.:..--;'
1 

1-
LSD-14 82_?9 p-(dimethylamino)azobenzene < 042 mg/Kg I UJ Holding time violation (exf~£~:.:ioc.:n"--) ____ _,__;L::::2:.:6'-'!_,_I--11 

__ ..;L::.:S'-'D::...-li.___._j 8270 pcntachlorobenzen~ < 0.53 mg/Kg i UJ Holdi_ng time violation (extraction) L2611 

LSD-14 I 8270 ~ntachloronitrobenzene _ t=O 75 m)l/Kg I LJJ Holding time violation (extraction) L26!~ 
r..~_j[__J 8271i -

1

1 ~entachlofophcnol < 0 75 mg!Kg ! · UJ tl ·----·--'H..ooocl~d.c.in"'gc..:.:time violation (extraction) 1. L2611 · · 

J LSD-14 I 8270 , phenacetm , < 097 mg/Kg : UJ -- Holdingtimeviolation(extraction) L2611 

,_ __ ...:L=SD-14 1 8270 t=' .Eh_~!_1ant~~~--~ li 0 4 i mg/Kg i UJ -~-~· Holding time violatio~ (extraction) ---- --t--L::2:::6::.:1c::l___.,i1 I LSD-14 I 8270 __ ·---~-~!__~----- < __ 0 )5 mg!K£:.L.~U.c..J ___ L!--------'H-"o'-'1"'-dl"'. n=gt"'imc.::e ... violation (extraction) ·-----t--"L"'26:::.:,:11'--ll 

LSD-14 8270 l _pronamtdc I<< __ 0.62 mg!Kg~J- Holdingtimeviolation(extraction) L2611 

LSD-14 ! 8270 - ,I pvrene 0.58 · . 1_1!1tiKg :_ UJ jl 1~!9_i_nll time violation (extraction) L2611 L-----l:sD-2=1 8260 ~ 1,l,J,2-tet~hane ~ 000072 Tm~g '. UJ ; Surrogate recovery_,.t_o:.:o=lo:.:w="'-'------+I--'L"'2755 

I LSD-2 ' 8260 L___ 1,1,1-tnch!omethane -+' 0.0027 . .... "! mg/Kml=• i UJ I Surrogate rec~ too low___ L2755 

/;~- LSD-2 ---1 8260! 1
1 

"J.'i:2.2~;;;:;;,;;;-- 1! <-- O,QQl._ ____ f~K ;W Surrogate recoverv ~c::olow L2755 

} -·- LSD-2 r~ 8260 L I ,2·tn~hloroe1h~~- < O.Q02 ~--/.2-n£2S:JLL_l)J__1 ___ _ 2~!!'1!.~_!e!:!2~: too low L2755 

LSQ:?_~-- 826~ 1,1-dlchloroeth~~-----> 00027 : mg!Kg=ttUJ - - ---.. ··- · Surrogate tecovery_l<)o lo~ ' L2755 , 

_ __ LocS=.:!?.:L j 826o-=_t__lJ.:~iichloroe~!!~"..~.---- ~_<_ _ __Q_Q007~]l_:_.J:!..!__ _ _ Sur~ogate !_"covery too low 1 L2755 

-~3___ 8260 i 1.!_-dlchloroprorenc --·---f=-· 0.0027 , mJl!:Kg_ : UJ Surr~g~~C:C9~_\V___ 1i L2~ ... LSD-2 Fi !,2,3-trichlo~obenzene < 0 00!5 l ma/KQ ' UJ I Sllfl"Qllate rccovel)'_too low L2755 

LSD-2 , 8260 1,2,3-trichlorojlr(lpane I< o,OOJ81;;;-;K;jt~ .
1 

~lJIT!}Jlate recovery too low ~ L2755 j 
~-= .. ~-LSD-2____~-_!~60 I I .~,4-trichlorobenzene j < 0.0014 ; m~ UJ . _ Surrogate reco':erv too low L2755 ; 

~ .. ___ LSD-_2_ · 8260 i 1,2,4-trimet!!l'Jben!;ene I< QJ!..O.Q~giKg i UJ 1 -~!'rrogatc recovery too low lp55 

~ LSD-2 I 8260±_ _ __ _ 1_.0 .. h.IE_r9_tQ!_~~~-----J < _--'LQ29.§.~-~~JLi __ 'd_1_J ~urrogate recove~.!£~ L2755 

LSD-2 ! 8260 J,2-d1bron. 1o-J-chloroprof'ane F 0.00098 [ mglr;gj_~---· Surro!;ate recov~r:Ltoo low L2755 : 

=::::J::So-2 __ _L 8l6o-_ ___ .!_d:dibromoetha~e I< 0.0008 1 mt¥.:15-JLL.!:!LJ_ Surrogate r;:covery too low _____ ,__.:::L=.2.:.:75:.:5:....JJ 

L2611 

L2611 

! L26ll 

L2611 

L2611 

L2611 

L2611 

L2611 

L2611 

L2611 

L2611 

L2611 

L2611 

L26ll 

L261! 

L26ll 

L2611 

L2611 

L2611 

L2611 

L2611 

L2611 

L2611 

L2611 

L2611 

L26ll 

L261l 

L261! 

L261! 

Holding ti!!1e VIolation (extraction) 

q: \wordproc\33941 \33941 053. WK4 3 09/29/97 

file://q:/wordproc/3394i/33941053.WK4


·. 
{· Safl!plc 10 Me! hod Pararnetrr 

IL l, SD-2 8260 1.2-dichlorobenzene 
! 

LSD-2 8260 ! .2-dichlorocthane n 
! 

1.2-dichloropropane i LSD-2 8260 
u LSD-2 8260 1.3.S:trirnethylbcnzene 

I LSD-2 8260 1.3-dichlorob<:nzene 
~ LSD-2 8260 1.3-dichloropropane !I 

~ 
LSD-2 8260 1.4-dichlorohenzene 

LSD-2 8260 2.2-dichloropropane 

~ LSD·2 8260 4-chlorototuene 

LS0-2 8260 benzene 

LSD·2 8260 bromobenzene -· 
LSD-2 8260 bromochloromethane 

LSD-2 8260 bromodichloromethane 

' LSD-2 8260 bromofo rm 

! 
LSD-2 8260 bromomethane -
LSD-2 8260 carbon tetrachloride 

! LSD-2 8260 chlorobenzene 

i LSD-2 8260 ch·Joroethane ,, 
LS0..2 8260 chloroform ·' 

l I.SD-2 8260 chloromethane 

~ LSD-2 8260 cis-1 .2-dichloroethene 

i LSD-2 8260 cis-1.3-dichloropropene 

~ LSD-2 8260 dibromochloromethanc 
' 

LSD-2 8260 dibromomethane 

LSD-2 8260 dichlorodifluoromcthane 

LSD-2 8260 ethvlbenzene 

~ LSD-2 8260 hexach!orobutadiene 

il LSD-2 8260 isoero.£Yibenzenc 

LSD-2 8260 m+p-xylene 

LSD-2 8260 methylene chloride 

LSD-2 8260 n-butylbenzene 

LSD-2 8260 n-propylb<:nzenc 

LSD-2 8260 naphthalene 

LSD-2 8260 o-xylene 

LS0..2 8260 paracymene 

LSD-2 &260 sec-butyl benzene 

LSD-2 8260 styrene 

LSD-2 8260 u:"n-buivlbCnz.ene 

LSD-2 8260 tetrachloroethene 

I J.SD-2 8260 toluene 

' LSD·2 8260 trans-1 .2-dichloroethcne 

LSD·2 8260 trans-1.3-dichloropronene 

~--t:§n- 2 8260 .l!i7hloroet!.!.<?ilL ___ 

[ LSD-2 8260 trichloromonolluoromcthane 

LSD-2 8260 vmvl chloride 

" 
I,SL-1 (6'-8') 6010 zinc 

I 

LSL-1 0 (0'·2') 8260 1.2.~-lfimethylbenz.ene I 
I LSL-10 (0'-2') 8260 naphthalene 
r LSL-10 :o-· 2') 8260 I paracvmenc 

I 8270 benzo(g,h,i)perylene LSL-10 0'·2') 

LSL-1 0(8'-1 0') 8260 naphthalene 

~ LSL· I 0 (8'-1 0') 8260 paracymene 

~ LSL- 11 ( 4'·61
) 8260 1.1 . I .2 ·tetrachloroethane 

' ! LSL-1 I (4'-6') 8260 I, I .!-trichloroethane 

t LSL· ll (4'-6') 8260 1.1 .2,2-tetrachloroethane 

LSI-- II (4'-6') R260 I. I .2-trichloroethane 

L_ LSL-11 (4'-6') 8260 I . 1-dichloroethane 

q:\wordproc\33941\3394 1053. WK4 

Table 82-l 
Data Qualified During Validation 

'Former MNOP Landfill 
Macon, Georgia 

Rutt Project No. 3394 1.000 

r IQn • ., -·· n~ult Unit 

< 0.0012 rng!Kg UJ 
< 0.0034 mg!Kg UJ 

< 0.00082 mg/Kg UJ 
< 0.00089 miVI<g UJ 

< 0.0011 mg/1\.g UJ 
< 0.0024 mg/Kg UJ 

< 0.0009 mg/Kg UJ 
< o.oon mwK~ , UJ 
< 0.00083 mg!Kg UJ 
< 0.00063 mgt Kg UJ 
< 0.00092 mw'Kg UJ 

< 0.0011 rnw'Kg , UJ 
< 0.001 mg!Kg UJ I 
< 0.00075 mg/Kg UJ 

< 0.00079 mJ:!Kg UJ I 
< 0.0022 mg/Kg UJ 

< 0.00071 mjt/Kg UJ 

< 0.00087 mg/K!l UJ 
< 0.0022 . mg/Kg 

1 UJ 
< 0.0033 I mw'Kg UJ 
< 0.0029 mltfl<g UJ 
< 0.0013 mg{Kg UJ 
<: 0.00081 mjt/Kg UJ 
< 0.0023 mltfl<g UJ i 
< 0.00069 mg/Kg UJ I 
< 0.0012 m!lfKg UJ I 
< 0.00!8 mdK!l.. UJ ; 

< 0.00088 mg/ Kg_ ~~ 
< 0.0038 mg/Kg UJ 

< 0.0012 l mt:!Ki: UJ J 

< 0,00097 mg!Kg r UJ 

< 0.001 mg!Kg UJ 

< 0.0017 mg/Kg UJ 

< 0.0023 mg/K_g_ UJ 

< 0.001 mg!K~ Ul I 
< 0.001 mg/Kg UJ ! 
< 0.0012 mg!Kg UJ i 
< 0.00095 mg/Kg_ UJ i 
< 0.0008 mwK~ UJ ~ 

< O.~.Q.!..!_ ~..s.. ~~ i 
< 0.00088 m!l(!Sll l-~:!__l_ 
-::__~.00089 mWKli! 
< 0.0~ ._f!!w'Kil , UJ I 
< 0.001 mgiKg UJ I 
< 0.00076 mg/Kg UJ ! 
<: 4.1 mg!Kg UJ I 

00024 mg/Kg J ' 
0.13 mg!Kg J j 

0.023 mg/Kg J I 

4.4 mg/Kg J 

0.015 mltfl<~ J 

0,02 mg/Kg J : 
< 0.00053 mg/Kg UJ 
< 0.002 ml1/K,g UJ 
< 0.00075 mg/Kg UJ 
< 0.0015 mg/Kg UJ 

< 0.002 mg/Kg UJ 

4 

Explanation SDG 
Surrogate recovery too low L27SS 

Surrogate recovery too low L27SS 
Surrogate recovery too low L275S 
Surrogate recove~ too low L27SS 
SurrO]late recovery too low L27SS 
Surrogate recovery too low L27SS 
Surrogate recovery too low L27SS 
Surrogate recovery too low L2155 
Surrogat.e recovery tOO low L2755 

Surrogate recovery too low L275S 
SurrOI(ate recovery too low L27SS 

Surro~ate recovery too low [.2755 

Surrogate recovery too low L27S5 

Surrosate recover!: too low L2755 
Surrol(ate recovery too low L2755 

Surrogate recovery too low L2755 
Surrogate recovery too low L27SS 

Surro~ate recovery too low L275S 

Surrogate recovery too low L275S 
Surrogate recovery too low L27SS 
Surrol\ate recovery too low L275S 
Surroliate recovery too low L27SS 
Surrogate recovery too low L27S5 

Surro~:ate recovery too low L27SS 

Surrogate recovery too low L27SS 
Surrogate recovery too low L27SS 

Surro~atc recovery too low L2755 

Surrosatc recove~ too low L21SS l 

Surrogate recovery too low L2755 

Surro[lare recovery roo low 'L2755 
Surrol!ate recovery too low L27SS 
Surrogate recovery too low L275S 

Surrogate recovery too low L27SS 

Surrogate recovery too low L2755 

Surrogate recovery too low 
' L2755 

Surrogate recovery too low L2755 

Surrogate recovery too low L2755 

Surrogate recovery too low L2755 
Surro~are recovery too low L2755 

Surrosate recove~ too low 1.2755 

St~~~ too low L2755 

Surro:ate recove!1 too low L2755 

Surro •ate recover~ t~~:" L2755 

Surrosare recove~ too low L2755 

Surrogate recovery too low L2755 

Method blank contamination L2459 
Surrogate recovery too high L2474 
Surrogate recovery too high L2474 
Surrogate recovery too high L2474 

Surrogate recoverv below 10 percent L2474 

Surrogate recovery too high L2474 

Surrogate recovery too high L2474 

Surrogate recovery too low L2474 

Surrogate reco~ery too low L2474 

Surrogate recove~ too low ! L2474 

Surrosate recovery too low L2474 

SUf!!_>l!llte recovery too low L2474 

09!29197 
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Table 82-2 
Oa ta Qu•lificd During Validation 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

Sa~r.le ID l l\1dhod Parameter R~ull !Jpit I OOae Exol•!!atinn SDG 

I~<;L- 1 1 {4'-6') 8260 1,1 -dichloroethene < 0.00057 mg/Kg UJ I Surrogate recovery too low L2474 

LSL-11 (4'-6'} 8260 1.1 -dich!oropropene < 0.002 mg/1\.g UJ i Surrogate recovery too low L2474 

LSL-11 (4'-6]_ 8260 1,2,3-trichlorobenzene ! < 0.00 11 mg/Kg UJ Surrogate recovery too low L2474 

~--=L~SL~-~1~1 ~(4~'-~6~') __ ~~8~2~60~~--~~ -~2~,3~-t~ri~ch~l.oroprop~an~e~---lr<~_O~.~OO~I~J--~m~wiK~:g~l ~U~J~r-----------=S=urr~o~lg~••~te~r~e~co~v=e~ryt~oo~lo~w~----------+-~L~24~7~4~ 
~--=L=SL~-~1~1~(4~·~-6~··}~~~8~2~60~~--~~-~2~,4~-t~ri=ch~l.o~~ro~be=n~z~e~nc~---+-<·--·~O.;;:O~O~I --~m~wiK~:g"+-~U~J~------------=S=urr~o~lg~••~k~r=ec~o~v=cr~v~t~oo~lo~w~----------+-~L2~4~7~4~ 

fi LSL-11 (4'-6') 8260 1.2,4-trimethylbenzene < 0.00066 m~t-{.:;..J:..J -+---·--------"S-=u~ate recovery too low L2474 
~--....::L:.::S:::Lc...· 1'-'1-'(..: <4-. -6"".)'--+-8:.:2;;:60.=.....-t-----'-:=:1 .'-'z."'c:::h.::lo:o:ro"'t"'ol:::u::::en:.::c=----t-<--.:.O.:..:;O.o.00:..;6;.:1 __ r mwK g UJ [ Su~te recovery too low L2474 
lr I ·----~---t--=""--'--ii 

Ji LSL-11 (4'-6') S260 1.2-dibrom!?"'3-chloropropanc < 0.00072 mj1,/Kg UJ Surrogate reco~.-'t-'-oo"-'-'lo"'-w'-----------+--=L~24"-7--'4'--f 

i( · L~(£:!D [ B260 !,2-dibromoethane < 0.00059 mg/K~ UJ S~ate recovery too low L2474 

( UL-11~~) D60 l)~~~~=~=z=~~~~---~<~~O__;M=o~n~~m~g/K~~~~·~U~J~~~------~S~==q~~~w~r~e~co~v~e~N:..:t=oo=~~w~--------+-=L=~~7~4~ 
~- LSL-11 (4'-6') 8260 1,2-dichloroethane < 0.0025 mJ1/Kg UJ Surrg.s_ate recovery too low L2474 

ii-I. _....;L::::S::.:L:..·,;_;II:..;(>-.:•4_'-6:::...•')'--+·-'&~260=--+-----'1"".2'-'-d"'ic=h,loropr~o~pa~n~e---+-<::.__~0~.000=:::.6 __ f-!m:::.og/=IK_.,Il+-U-.:.::..1 +-----~S=u~ate recovery too low 1.2474 

LSL- 11 (4'-6') &260 1,3.5-trimethvlbenzcne < 0.00066 mwl<g UJ ' Surrogate recovery too low L2474 

LSI.- II 14'-6') 8260 1,3-dichlorobenzene < 0.00084 mWKg UJ Surrogate recove~o low L2474 
.~~-------+--="--'~ 

LSI.- II (4'-6') 8260 1,3-dichloropropane < 0.0017 mg/Kg UJ Surrogate recovery too low L2474 

LSL-11 (4'-6'} 8260 1,4-dichlorobenzene < 0.00066 mwKg UJ SurroQate recovery too low L2474 

LSL- 11 ( 4'-6') 8260 2,2-dichloropropane < 0.0039 mwKg UJ Surrogate recovery too low L2474 

LSL-11 (4'·6') 8260 4-<:hlorotoluene < 0.00061 mg/Kg UJ Surrogate recovery too low L2474 

LSL-11 (4'-6') 8260 benzene < 0.00047 ! mg/Kg UJ Surroeate recovery too low L2474 

LSL- 11 (4'-6') 8260 bromobenzene < 0.00068 mg/Kg UJ Surrogate recovery too low L2474 

LSL-11 (4'·6') 8260 bromochloromethane < 0.00082 , mg/Kg UJ I Surrogate recovery too low L2474 

II LSL-11 (4'-6') I 8260 dibromochloromethane < 0.0006 mg/Kg UJ l Surrogate recoverv too low L2474 

~ LSL- 11 (4'-6';---r-s-260 dibromomethane < 0.0017 mv)K~ I UJ l Surrogaterecovery1oo low , L2474 

! LSL- 11 (4'-6') I 8260 ! dichlorodifluoromethane ! < 0.00051 mg/Kg _L UJ Surrogate recovery too low L2474 

~ LSL-11 (4'-6') I 8260 I ethylbenzene < 0.0009 mg/Kg UJ Surrogate recovery too low L2474 

if-~ _ _!:.LS~L:::·;.:I~I.l-(4.:.'·:.::6:...~'') -+..::8:!.26:::0:..._+-1 _ _ _,he=xa,_,c:ch,_,lo:;_ro:::b::::u~ta::;:d~i e~n:::e ___ -t-<_;____:::0:.::.00.::..:..:13:._-+"'m~~ ,, Surrogate recovery too-'lo:::.w=------------+~L:::2,4"~74-'---i 
"HsL-11 (4'-6') R260 ! isopropylbenzenc < 0.00065 I mgll(g · UJ Surrogate recovery too low L2474 

·-~:~S:::Lc...-l:..:· i~C..:;4:..:'·6:::...·'lL·--r'-'· s:::1;;:6=o·-+l _____ ~· m,.,··~+~~··~x~vl~e~ne~··· ____ _ _,._<~· ---'o~:,00~2~8--t"~'~WIK~g·~-~l~JJ~·~I,_ _______ S~u~rr"-o~~~a~te_,r~ec:::o~v=e,ry~to:::o:..l~o~w_;_ ________ +--··~L2~4~7~4~ 
M LSL- 11 (4'-6') 8260 I methvlene chloride < 0.0009 1 mg/Kg UJ ! Surr'!.!l.!!te recove.ry too low L2474 

~~-_--=.LS:.::'L=-·-'1~1 _,_(4.:.'.·..::6-'.'') --+--=S.::.26;:.;0=--i--! ------""·--'· b;.:;u""ty"-lb::__e:.;,n:.:;z.:cen.:..:e=------l < 0.00071 mg/Kg_rU=-J~r--------:::.S::::urr=o;~~!ecovery too low L2474 

1 LSL-11 (4'-6') 8260 I n-propylben~ene ~< Q.0007'!__ ..!.!!.!lili.S. _!:!L_ __ ~- Surrogate recover~ low 1.2474 

i LSL-11 (4'-6') 8260 .J naphthalene 0 .94 mg/Kg_,' J i Surrogate recovery too low 1 L2474 

[ _ _.!:.§.!:· II (4'-6') 8260 ! 0-"-X:...I.IY_:_:IIe:.:.:nc::,e _____ +-<---"tl.OO 17 mwKg !H_l~----- Surrogate recovery too l'l~ L2474 I 
!L-l,_SL-11 (4'-6' ) s~~r==--r~racymene ~ 00076 mwKg ___!ll_J___ ._ .:?urrogatc recovery too lo,-v-----------J1'---'Lo:2:..;4~74-'---ii 
!LJ2.!,-I I (4'-6') 1 8260 ! sec-butylbenzene < 0.00075 mg./Kg UJ i -~~ate recovery too low L2474 

!~iu4'-6') 82601--·--- stvrene < _2_,Q0085 -~ UJ Surrog>:terecoverytoo::...;.;lo"-w'-----------+-.::L:24.::7:..:4c..,'i 

~- LSL- 11 (4'-21 8260 1 tert-butylbenzene < 0.0007 mgfKg UJ ! Surrogate rc~:..:e'-'-"ryt;;:o~o.:,:l o~w.:._ _________ +-..!:L~2.::47~4!...-il 
IWSL-1 1 (4'-6') 8260 I tetrachloroethene < 0.00059 mi1/Kv UJ Surrogate recovery too low 1.2474 

~ LSL- 11 (4'-6'L 8260 toluene < 0.00 I mwKg J UJ i Surrogate recovery too low L2474 

~ LSL-1 1 (4'-6') 8260 trans-1 ,2-dichloroethene < 0.00065 mwKg UJ I Surroeate recovery too low 

~ LSL- 11 (4'-6') 8260 trans-1 ,3-dichloropropene · < 0.00066 mg/Kg UJ J Surrogate recovery too low 

~· LSL-11 (4'-6') 8260 I trichloroethene I< 0.0005 mg/Kg ! UJ ! Surrogaterecoverytoolow 

li LSL-11 (4'-6') 8260 trichloromonofluoromethane I< 0.00074 mwKg VJ I Surro~ate recovery too low 

fl.sL-11 (4'-6') 8260 vinyl chlorid_e '< 0.00056 mWKg UJ I Surro gate recovery too low 
t . 

! L2474 

L2474 " 

J L2474 

1.2474 

L2474 

L2760 1 LSL- 12 (I' -2') H8_0

0

8

10

o methoxvchlor _j __ . _Oj_Tm~ _ J _ _l Surrog~~recoverv bei!Jw I 0 percent but mitigated by dilution 

LSL-2 (6'-8') I zinc I< 16.4 :-r~li.!Sll. U T Method blank contamination : 

~ LSL.-3 (0'-2'_ l 8080 4,4'-DDE _ 0.0428~!LLJ... Surrogate recoverv too high 1 

' L2459 I 

L2459 
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Table 82-2 
Data Qualified During Validation 

Former MNOP J, andfill 
Macon. Georgia 

!lust Project No. 33941 .000 

S~'J!!!I• ID ! Met~olLL~===P;,..·I}.r!'!'eler Result Unit .Q_,nl!lt • ErJl!~!i;2.t;;.io;"~~,=·====---""'"i=S;;:,I>G~~4 
f -~L~SI..~-:.:'J.ll.:c0'.:.:-2;_')L.--+l-'!:80~8~0:.....Jf------4.:.:,4;:..'.:..<-!~)D~T!__ ____ 1f-.-'0::.:..0::.:6:.:-3c:.l_+-l !!!g/K~ J <-------..::Surrog!!!~covery too hi.gb•!.!h ______ -f....!:L:=2,::45:.:9:....--jj 

~r·· LSI..-3 (0'-2') 8080. -+-----:::•r:::oc..::l:.:::o:..r .:.;1 2::.4.:;:8 __ ----1---'-9...:2:.;.3_-+'"'-m"'-"g/IK""~g,+-'-J _ ....,-+--- ------ S'--u_rr __ ogate recovery too h~,.h. _______ ---1__:L::2:..:4::c59~ 
~ - -
~l ___ L~S~!~.-~4.l(~4~'-~6'L)_4-~60~1~0-+-----------~~i!.!n~c-------~ -'"--~6~.5..:;8 __ -+-m~~-r-..::U~t-----------'-M~et~h~od~b~l a~n=k..::c..:;o!.!nt=a!.!m~in~a~ti:.:::o~n------------r-~L~24~6~3~ 

LSL-5 (0'-2') 6010 nickel < 1.4 mg!l(v lJJ Method blank contamination L248l 

LSL-8 (4'-5') 8260 naphthalene 0.0035 mg/K~ J Surrogate recovery too high L2481 

LSL-9 (6'-8'\ 8080 4,4'-0DD_ 0.642 mg!Kg J Surr<Jgate recovery too_l:::o.:.;w'--·-----+-=L2=.4::5c:.9-1! 

1 LSI. -9 (6'-8' ) 8080 4,4'-DDE 0.118 mg/Kg J Surrogate recovery too low L2459 

~ LSL-9 (6'-8') I 8080_-+----- 4,4'-DDT 0.0838 mg./Kg J Surrogate rccovery.~too=:l~ow:.:_ _____ +-L~2::,:4~5~9~! 
ji LSL-9 (6'-8'l___L1_0:;:8..:.0-+---- _ _.::,:al=dr:_cin:.:_ _ ___ +-"--'0'-'-.0"'0"'8-'-4-t-'t!l~.-'-.U:::.J::__~------.o:S.::.urr,'-'"og:.::• •:.:.:tc:..;r:.:::e::::co::_:v:.::e:.;.ry~t~oo::..!l:o::.::~------I---"L""2:c4e;:5.!.9.....1] 
~J.-._!!L::::SL:::,:-9 (6'-8') \ 8080 alpha-BHC < 0.003 mg/Kg UJ Surro_gate.retoveryloo low L2459 

l-__;1:::-S~L::::-~9_~:(6~'::.::·8~.!·)c_-+l ~80::.::8::::0.-l-----'a,_ro~_,c:.::1o~r-"1:.::0;:.,16"-----+"'---0::.:·:::.04.:.:5~-+':.:.:n.«..:.gtiK"'--~ f--'U::..:J'-1--------S"-u=rr.:..:o=g'ate recovery too low L2459 

P LSL-9 (6'·8') 8080 aroclor 122 1 < 0.045 mg/K~ UJ Surrogate recovery too fo::,cW.:._ _____ +-!!L~24::5:;:9---I 

J LSL-9 (6'-8') 8080 aroclor 1232 < 0.045 ! mg/Kg UJ Surr~te recovery too low L2459 

~ LSL-9 (6'-8') 8080 aroclor 1248 < 0 .045 mg/K~ lJJ Surrogate recovery too low L2459 

~~-----'I"".S"'L::..-~9..;:( 6::..' -_,8,_,')c__+_8::.:0:..:8c:.O-!--,--....-:•:.:.ro:cc:.::lo::.:r..;lc::2=-54.:._ ___ +-<--0'-' . .;c.04 5'----+-; ::_m_A/:JCIK::.c'g+-'l""JJ'--1>----- Surrogate recoverv to2'...!1~ow:::_ __ ____ +-"L~2:c4~5.!.9 ~I 
~~ LSL-916'-8') 8080 ___ __;a:.:.rO::.:C:.:.Io::.:r..;1.::2=-60"------t---....:l "'J=-8 -+m:.:.1g/ozc.:.:IK"'~'+--'J'--+----~--'S.;.;u""rr.2~ recov~too low L2459 

IL __ L_SL-9 (6'-8'l ' 8080 ·4----~be~t~a~-B~~~I~C _____ ~".:._~0:.:..0::.:0:..:2=-6-~m"'~g/=-IK::.t~L~-'U::.:J~i~--------=-Su::.:rr~o~l,g~~a~te~r=-ec::.:o=-v=-e~ryt=-oo~lo~w.:._ ______ +-~L~24~,5=-9~ 

~- LS!.-9 (6'-8') 8080 chlordane < 0.085 l!'~.lLI-\"'J;:..J -t------"'S"'ur"'r-'-og"'•a"'te"-"re:.::c~o.:..ve::;.:rv.;...;.to::.:o=lo:.:.w:_ _ _ ___ ,_+-..::L:::2:.:.45::.;9'---...II 

iL_ LSL-9 (6'-8') 8080 delta-BHC < 0.0019 mgiKg UJ Surrogate rccoverv too low L2459 

i LSL-9 (6'-8') 8080 dieldrin < 0.0021 mg/1(~ UJ Surrogate recovery too low L2459 

LSI..-9 (6'-8') 8080 endosulfan I < 0.0025 mg/l(g UJ Surr()gate recovery too low , L2459 

LSL-9 (6'-8') 8080 endosulfan II < 0.0022 mg/K!l UJ Surr()g ate rccovc:!Y_too low L2459 

!--- LSL-9 (6'-8') 80 80 cndosulfan sulfate < 0.003 mg/Kg-t--'l:..:JJC-j'---- - --'s"'u""rr"'o""'glat"'ec.:r..:;ec::.:o:.:vc::e::.rv<-t:.::oc::o..:.lo::.w:.:_ _____ -+--=L::.:2:..:4:::.59;:_1I 

1 LSL-9 {6'-8') 8080 endrin < 0 0021 m_1¥Kg UJ __ Surrogate recove!l:'_.:::to~~o:_:1o::_w::_ _____ +-"L::.!2~4::_59~! 

I LSL-9 (6 '-8' ) 8080 endrin aldehyde j < 0.014 --~_!Sg UJ Surr.£_gate recovery too lo~--------+-'L::.:2::..:4:::5~9-II 
LSl.-9 (6'-8') ' 8080 endrin ketone < 0.0024 i mr£Kg UJ Surrogate recove!'.r!_o,o.,_...lo::w:._ _ ____ 4_:::L~24:::5~9:.....j: 

.<-'---=L:.::S::.:I·:;_-9:,_;.:(6:..:' ·.::.8'.1..)_+_,8:.:::0.::.80"-+----!l.!""am::.:.m==.a·..::B:..:.H.:..:C::_ ___ + i1 <_-.:.O:..:.O.:..:O~~.B{!Sg tJJ I Surr<Jgate recovery too low L2459 

;( LSL-9 (6'-8') 8080 heptachlor < 0.006 I mg/Kg UJ Surrogate recovery too low L24S9 

I..SL-9 (6'-8'1 8080 heptachlor epoxide I< 0.0023 mg/1(~ lJ1 Surrogate recovery too low L2459 

iiL _ ___:I:::.S=':L::..:·~9.J:(6::.:'·.::8'-'')_+_8::.:0:.:8.:.0-l----"m.:.:e..::th'-"o::.:.xv4c::.h:.:.:lo::.:.r _ __ -l-<--'0-".00'-'-'-8"-3 -t-m'-'llJ¥""-'-IK"'g•'+-'U:..:J-;/-___ _ _ So..u_rr~o~ recovery too !ow L2459 

1-- L.SL-9 (6'-8') 80 80 toxaphene < 0.04~8 .-=U..:.J_~-------=S.=urrogate rccoverv too low L2459 

j
1 

LSL-9 (6'-8'} ~ 8260 toluene +-....:O:c:OO::.:.~;---~·..,~'-t--'J=----t--------=S'-"u=rro~~~~ery too hi~--·-------+-~L~24::;5'"9~ 
'I•,: ___ LL~SW~-_-·:.11 __ 4i__;6:.::0:.:.1ccO_I--·------'l inc __ _,,_< __ l"'J.0"'2"'0-'-7--~~ . U Method ~.!!!.r:! .. £~Dtam inatio_n~-··---·-+--"'-:::2c:.7::c55"----l 

8260 1.1, 1,2-tetrachJoro£thane < 0.00045 i mgfL UJ Surrogate recov~ry_ too low L2755 
!t-- ::.:.::::::.:.:.....-r·--'-'c;.;;..::.-'-=--+';.;.s;c,.=--t,--=-~-------'=-==:..:....:..:""'-'.:::.:L==-----!---'=::.:.:..::""-11 fr-- LSW-1 8260 1.1,1-trichloroethane < 0.00 17 ! m!lfL I UUJJ I' Surrogate recovery~t"'o"o_..l o.,._,:.:.• _ _ ____ +-..!L~2,.!.7::.5;:_5 -II 
~ LSW-1 i 8260 1,1.2,2-tetrachloroethane ' < 0.00063 ;I mg!L I Surros.nte recovery too low L2755 

ir-Ls w -1 8:1'60 ... f.l .2-iiiCh16ioelhane 1< 0.00'12 .. mg!L l · UJ I Surrogaterecoverv .toolow.. L2755 .. 

I! LSW-1 8260 1.1-dichloroethane I< 0.0017 I mg!L 1 UJ Surrogate recovery 100 low L2755 

1·. LSW-1 8260 1.1-dich!oroethene < 0.00048 1 mgfL UJ Su~~te recovery_too low L2755 

f LS~W!..:·:_ol _ _ -+i ~8=:26::;0::__.~ __ _:_1.t!l~·di chloropr"'o=peln~e~---+"..:__-'O::.:.O:.::O_..l.:..7_t-'m=.=--r-~U:_J -l-- -----~S_urr_os.ate r~coverv too low L2755 

I.E'' LSW· I i 8260 1,2,3- t rich lo~.~-~ene < 0.00094 mg/L UJ Surrogate recoverv too low:.:.__ _ ______ -+_:L:.:2:.:.7:::.55~-ll 
LSW-1 8260 1,2 , 3 -tric~oropropanc < 0 DO ll .... ..( t~L UJ Surroga t.y~~too !o~ L2755 __ 

~ LSW- 1 i 8260 1,2,4-tr~chlorobenzene 4.::.._~0S~L UJ Surrogat'!...!~_v:ce:!.rv:.~to;oo~l,~o.:.:wc_ _____ +-'L~2~7~5~S_,~~ 
;! LSW-1 8260 I ,2,4-tri~ethylbenzcne I< 0.00056 ! mg/L UJ Surrogate rccoverv too low L275S 

t LSW-l ' 8260 1.2-chlorotoluene I< 0.0005 1 I mgfL j UJ Surrogate recoverv too low L2755 
1;1~----~~~----+-~~-+------~:..::.:~~~ \ I 
!,.<, __ __:::L::!S.W-1 8260 1,2-dibromo-_ 3-chloropropane < 0.00061 ' mgtL I lJJ Surr<Jgate recoverv too low L2755 
~-
ii----=L:;:S:;W:..:·:.:l ___ _ +! _::8::;26::,:0~+! --'--1"",2:....:-d!brom!J<!thanc < 0.0005 mg/L lJJ Surro_sate recovery too low L2755 

it' __ _:L::.:S:c.:W:.:.__-1:_ ___ f-.. J~.::2:;:6::.0-+---'1-",2,_-_,d:::icc:h.::.:lo'.'.':ro!!enz~se ! ~ 0.00073 j·-'m:::1:.~w,""!L'-t_U,'-'J'-1------..:S00" u=rrogate recovcrv too low L2755 

I.'-· ___ L::;S~W~--:....1 8260 --· 1,2-dichiQroethan_e__ _< 0.002 1 1- mg!L UJ . Surr~Jl!~~..2.'!E-~~·------I-1~-2=-7~5c-5~ 

\L.~~:..!_____ 8260 __ I ,2-dichloroproE!!_')_~--·- .< O.OQ~~r:!w.h._r-'d:!.-.• :_ Surrogate recoverv too low L27~.L 
:! LSW-l 8260 1 ,3 ,5-trimethylben~en~ ~Q05~g~-~ ____ Surrogate r~covery too low L2755 

!r-. LSW-1 8260 _ I,J.dichlorobenz~nc I< O.OQQ4~!:<-I--.YLI--. Surrogate reco~!o~o::..!.::lo:,:cwc_ _____ +-~L~27'-'5'-"S:.___,Il 

~ LSW-1 8260 1.3-dichloropropane < 0.0015 I mg/L UJ Surr'?1ate recoverv too lo~----------!'__,L::.:2~7.=:5.=.5--!! 

'' ------''~-,s~·w~-~~----~~8~2~6::.0-4------''~·4~-.::d~ic:::h:.:lo:.:ro~b::.:e:::n~ze~n:.:e:__ ____ ~<---'0"'.0~00.~5~6--~i.!..:m~g~/~L-t--=IJ~J.-+------------~S~u~rr~og~:a~te~r~~ov.:.;e::.:rv~to::.:o~l:.:::o:::w~-----------+-!!L=.27~5'..::5~ 
i LSW-1 8260 2,2-dich1~ropropane , < 0.0033 mg!L UJ Surrogate recoverv too low L2755 

L. __ :;L.::!S..::W:..:-~1 _ _ --LI ...::8.2:::6::::0~'-----4:.;·chlorotoluene"--·----L<-'--'0'-'.00=0:.:5c:.J _ _ J....I1 ..:m~og/L=_,_-=!J.:.J_.~.i' _____ ___ .::;S""urr=o~""'a:..:te=re:.:c;;;.ov.:.e::;.:rv"--"to::.:o:..:.-loc:.w:...:_ _ ____ .._:::L::.27:..:5:..:5"-J 
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Table 82-2 
Oata Qualified During Validation 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

Sam~ ID M~!Jlod P_arameter Rssult IJnit I Qnal! I !'.~Jllanatjon SDG 
LSW-1 8260 benzene < 0.00039 mgll. i UJ 1 Surrogate rccoverv too low L27SS 
LSW-1 8260 bromobenzene < 0.00057 mg!L I UJ Surrogate rccove_ry too low L27SS 

__ -':L:.::S~W::._::·I'----+~8:::2~60::.....+---~br~o~m"'oc=h,_,lo:!.:ro~m!!e~t::;h~an~e=----II-<'---'O"'.OO=Oc::6.:..9-ili-"m=g!L:::-;Irl"-JJ=--t------~S=-urr=o.sate recoverv too low L27 5S 
I· LSW-1 8260 bromodichloromethane < 0.00064 mw'L UJ Surrogate recoverv too low L2?H 

LSW-1 8260 bromoform < 0.0004? mg!L ' UJ Surrogate recoverv too low L27SS 
LSW-1 8260 bromomethane < 0.00049 mgfl UJ Surr()gate recovery_ too low L275S 
LSW- 1 8260 carbon tetrachloride < 0.0014 mg(L UJ Surrogate recovery too low L27SS 
LSW- 1 8260 chlorobenzene < 0.00044 mgfl UJ Surrogate recovery too low L27SS 
LSW . J 8260 cllloroetllane < 0.00054 mgfl UJ Surrogate recovery too low L27SS 
LSW-1 8260 chloroform < 0.0014 mg!L UJ Surrogate recovery too low L27SS 
I.SW-1 8260 chloromethane < 0.002 mwL UJ Surrogate recovery too low L275.S 

[ LSW-1 8260 cis-1,2-dichloroethene < 0.0018 mgfl UJ Surrogate recovery too low L27SS 

-~· __ _.:I~.S::..W:.:_·:...I --+-'8:..:2:.:6..:.0_·+---.:c.:.:isc..· .:.:l·..:.3-..:d:.::ic:::h:.::lo:..:rc::o=prro=pe:.::rne:.....- < 0.00078 mg!L UJ Surrogate recovery too low 1. 27S.S 
LSW-1 8260 dibromochloromethane < 0.0005 mg!L UJ Surrogate recovery too low L27SS 

t:.SW-1 8260 dibromomcthane < 0.0014 mwL UJ Surrogate recovery too low L2755 
LSW-1 8260 dichlorodifluoromethane < 0.00043 mg!L UJ Surrogate recovery too low L27S5 
LSW- 1 8260 ethy1benzene < 0.00075 mg!L UJ Surrogate recovery too low L27.S.S 
LSW-1 8260 hexachlorobutadienc < 0 0011 mg/1.. UJ i Surrogate recovery too low L2755 

LSW -1 8260 isopropylbenzcne < 0.00054 mgfl UJ ! Surrogate recovery too low L27S5 
LSW- 1 8260 m+p-xylene < 0.0023 mg/1.. UJ Surrogate recovery too low L2755 
LSW- 1 8260 methylene chloride < 0.00075 mg/1.. UJ Surrogate recovery too low L27SS 

LSW- 1 8260 n-butylbenzene < 0.00059 mgfl UJ Surrogate recovery too low L2755 
LSW-1 8260 n-propylbenzene < 0.00062 mg/L · UJ Surro •ate recoverv too low L27H 

A---.!;!L~S.:.:W~·.:..I __ +....:8:::2.::;60"--+----..!"::::at::plh~th~a!:.C: ne < 0.001 mg(L UJ Surro~ate recovery too low L27SS 
____ ,.!:::?.__W.::c..·.;..l __ +-'g;.:;2.::..60'--+-------'o:...·X:.:..~Y=lle!'_e _____ < 0.00:..:1~4-i-!-m:.:.r'W:.:.IL:::.,.;I-----'U"-'l'---i--------"-Su~rr"-'o"-'g"'a.:::..te ~~overv too low L27S5 

t.SW-1 8260 paracymene - --- < O.OO~~~L UJ Surro~~te !_!Z~ycry too low L27SS 

U.,. LS W-1 826Q__ scc-butvlbcnzenc < 0.00063 I mg/L UJ Surrogate recovery too.~lo'-w--------+-=L:.:2;.;.7;:.;55=-----11 
-~--h:::.SW.:.:_· :...I --+---"8.::.26;:.;0'--t-------'s:..:.ty'-'rr..:.e:.:.:ne=------- < O .OOQ?l..~.J!HVL UJ Surrogate rec')_ve"':_ry_~to:..:o:...:l.::.o'.::.v ______ t-=L::.27:..:5;.:;S-ll 

l.SW-1 1 8260 tert-butvlbenzcne < 0.00059 mg!L UJ Surroga!e recovery too low L27SS 
LSW-1 8260 tetrachloroethene < 0.00049 mg[L UJ Surrogate rccoverv too low 1.2155 
LSW-1 8260 toluene < 0.00085 mgfl UJ Surro~a te rec<>very too low L27SS 
LSW·I 8260 trans-1,2-dichloroethcnc < 0.00055 mg!L UJ Surrogate recov<!ry too low L27SS 
LSW-1 , 8260 trans-1 .3-dichloropropen~ < 0.00055 mJl{l. l UJ Surrogate recovery too low L2755 
LSW-1 8260 trichloroethene < 0.00042 mgfl UJ Surrogate reco~too tow L27SS 

LSW-1 8260 trichloromonoiluoromethane < 0.00062 mg/1.. I UJ Surrogate recovery too low L275S 
LSW-1 8260 vinyl chlonde < 0.00047 mg!L UJ Surrogate recovery too low L275S 

LSW- 10 8270 1.2.4.5-tctrachlorobenzenc < 0.0046 mg/1.. UJ Holdi n~t t ime viotation(extraction) t2622 

LSW-10 8270 1,2.4- tridilorobcnzcne~ 1 < 0.0027 , mg/L UJ Holding time violation(extraction) L2622 

~fi--------"I~,S:!..:W::.::·I~0:.__+....:8:::2.:.:70::._+---..!I-"'.2'-·~di_,_ch:.::lc:::or~o:b~~·n~z:::e~ne-:........ __ +i ~<-.::.0;:..00:=28-:._-l!.....:.::m:.<>:..::g/IL'-t__;;U:.:.J-+- Holding time viclalion""-'("e'""'tr:..::a:.:.ct"'io::;..:n"-)----+---=L=2.::;62::.:2:.......n 
LS W- I 0 8270 !.2-diphen~lh~draz0:..:e: __ -t--'_..:.0..:.:.00:..:....:4.;.S_+...;m.;.:' ;;z;g/'.;;ciL'-t-'U·-'-J-t-·----l'-·l.::..ol:.:u-"'ing time viol»!i:on-(ex:~tr.::;ac:::;t:..:io,.:.n:L) ______ t-L:::2:::6::.:2::.:2:.......j/ 

l·f-----'I:::;.S=..W.:.;...· .;...IO"-·- 8270 1 .3-dichlorob~l1zcne- < O.OOJ3 jl mg/L UJ Holding lime violaii'an lex!!action) --- -t-.....:L::.:2::.:6:=2c:::2-tl 

LS V{_,-;;.1~0:.__+...:8::.:2:.:,70:........+--__;1~.4~-~dt~· c!.:h!O:Iorobe!!!nz:.:::c.::.n!:.e-.:......__-+~< _ _:0:;.::.0:.::0.::.32::_+ .:.:m.:.gg('-'IL"--l .. -U::.:J'---ic--------'~-'-'loJ.~.-~ime violatioo ~~;.:;xt::.:ra:..::c.:.:ti;:;on"'t)'-----t·--'L:.:2:.::6;:;22"--il 
---··---"'-:::S~W:...·...:.I .::;O __ -t-=SruL_ ____ I-chloronap::,h:.::th":a:.:.:le::.:n:::e_. __ -+...:.<_...:0=.0 I ~=-L--t-i --'U~J41 ____ . llolding time viola!!M(exll:!£~~:------+.....::.L2~6:.:2c::2-l! 

LSW- 1 () 8270 1-naphthvlami ne _< .-..:0::.:.0::..:0:...:4_+-1::. mm:.ot!lgf,;L'-+l--"u"-J-ti _ _ __ ......:..;H:.:::o.:.:ld=in,g ri me vio!!tiQ>nj_extraeticmj L2622 
LSW -I 0 8270 2.3.4.6-tetrachlorophcnol < 0.0053 ! mg!L UJ i Holding time violan~<m-. "' (•e"'x"'tr"'ac"'t-"io:..:n::L....)----+....:::L::.26::.:2:.:2=-tl 

LSW- 1 0 8270 2A.5-trichlorophcnol < 0.0062 mg/L UJ Holding time violaD<llt {extraction) L2622 
LSW- 10 8270 2.4.6-trichlorophenol < 0.0045 ' mg!L UJ Holding time violation(extraction) L2622 
LSW-10 8270 2.4-dichlorophenol < 0.0043 mgfl UJ Holdrng time viol.aliog (t'Xftaction) L2622 
LSW-10 1 8270 2.4-dimethylphenol < 0 0035 I mgiL ' UJ Bolding time violoLti.on(extraction) L2622 
LSW- 10 8270 2.4-dinitrophenol < 0.0072 I mgll UJ Holding time violniaa (extraction) L2622 

LSW-10 I 8270 2.4-dinitrotoluene < 0.0032 mWL UJ Holding time violatiootextraction) L2622 
l.SW-1 0 8270 2.6-dichlorophenol < 0.0041 mg/L UJ ! Holding time v~icm{exl:r.!Ction) L2622 

LSW- 10 : 8270 2.6-dinitrotoluene < 0.004 1 mg/L UJ J Holding time violllion (extr-action) 1:.2622 

11---.:::L:::S..:.Wc..·..:.I.::;0 __ -+1,--'8"'2;..;.7;;;0._, ___ 2-chloronaphthalene < 0.0056 m~L UJ J ____ _...:!.;..·l o:..:l.::.d ""in~e violaeion (extraction·) 1..2622 
'• LS~· IO --+--=8:.:::2.7:..;0::.._t--- _...:2:..:-c:::h--:lo"-'-r""op~h.:.:e::.:no;:::lc.._ ___ ~._ ___ o.oon m!!/L UJ ! Holding time viola~~~?_c."'t""io"-nL-) ___ _ t-=Lc:::26.;.:2:.:2'---ll 

:_i ___ .!:L~S..::W~·.::I 0~-+......::.:82::..:7~0-t--....::.:2·..::m.:.:e::.:th~'Y _,_II _.,_na=plh::.:th.:.:a::_:lc:.!:•n::::_c ____ < 0.0023 rng/L-~~ Holding time violallio.nJ~.!:!~ac.:.:c;.:;tic.::o:..cn~"--------1f----'L=:2:.:6:.:::2:::.2-iJ 
· L_ LSW- 10 8270 2-methylphenol < 0.002 1 rng!L UJ Holding time vioa~f'>n (~xtraeti.on.)- 1!.2622 

q:\wordproc\3394 1 \3394 I 053. WK4 7 09/29/97 
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. 
Sam ole 10 Method I Parameter 

LSW-10 8270 2-naohthvlamtne 

LSW-10 8270 2-niltoaniline 

LSW-10 8270 2-nitrophenol 

LSW-10 8270 2-picoline 

LSW-10 ! 8270 3.3'-dichlorobenzidine 

LSW-10 8270 3 -methylcholanthrene 

LSW-10 
I 

8270 3-nitroaniline 

I 
' 

LSW- 10 8270 4.6-dinitro-2-methylphenol 

LSW- 10 8270 4-aminobiphenyl 

LSW-1 0 8270 4-bromophenyl phenyl ether 

LSW-1 0 8270 4-chloro-3-methylphenol 

LSW-1 0 8270 4-chloroaniline 

LSW-1 0 8270 4-chlorophenyl phenyl ether 

LSW-10 8270 4-methylphenol 

LSW-10 8270 4-nitroaniline 

LSW-10 8270 4-nitropheno l 

LSW-10 8270 7.1 2-dimethvlbcnz(a)anthracene 

i LSW-10 8270 a,a-dimethylphenethylamine 

LSW-10 8270 acenaphthene 

LSW- 10 8270 acenaphthvlene 

LSW-10 8270 acetophenone 

LSW-10 8270 aniline 

LSW- 10 8270 anthracene 

LSW-10 8270 benzidine 

LSW-10 8270 bcnzo(a)anthracene 

LSW- 10 8270 bcnzo(a )pyrene 

..__.t.SW-10 __ 8270 benzo(b)fluoranthene 

f--- LSW-10 8270 bcnzo(g,h,i)perylene 

LSW-10 8270 bcnzo(k )fluoranthene 

LSW- 10 8270 benzoic acid 

LSW-10 8270 b<:nzyl alcohol 

LSW- 10 8270 bis(2-chloroethoxy}methane 

LSW- 10 8270 bis(2-ch!oroethyl)ether 

LSW- 10 8270 bis(2-chloroisopropyl)ethcr 

LSW- 10 8270 brs(2-cthylhexyl)phthalate 

LSW-10 8270 butvl benzvl phthalate 

LSW-10 8270 chrysene 

LSW-1 0 8270 di-n-butyl nlilhalate 

!.SW-1 0 8270 di-n·octyl phthalate 

__ !:-~'L~-1 0 8270 dibenz( a,h)anthracene 

LSW-! 0 8270 dibc~~)acrid ine 

LSW-1 0 8270 dibcnzofuran 

LSW· IO 8270 diethyl phthalate --
I, SW-10 8270 d imethyl phthalate 

LSW-10 8270 diphenylamine 

LSW-10 8210 ethvl methanesulfonate 

LSW· IO I 8270 Ouoranihene 

i LSW-10 
I 

8270 fluo rene I 

! -~~·10 8270 hexachlorobenzene 

1-· 
LS W- 10 I 8270 hexachlorobutadiene-

LSW-10 8270 hexachlorocyclopentadiene 

LSW- 10 ' ! 8270 hexachloroethane 

l,SW- 10 8270 I indeno( 1.2.3-cd)pyrene 

LSW-10 &270 i isophorone 

LSW-10 I 8270 methyl methanesulfonate 

i LSW-1 0 8270 n-nitrosodibutylamine 

I LSW-10 8270 n-nitrosodimethylamine 

q:lword proc\3394 1\33941 053. WK4 

Table 82-2 
o,ta Q ualified During Vali<lation 

Former MNOP Landfill 
Macon, Georgia 

Ru!l Project No. 33941.000 

l!~ult Unit Ofla2 

< 0.0042 mgiL UJ 

< 0.0042 mJ:/L UJ 
< 0.00.0 mglt UJ 
< 0.0032 mg/1. i UJ 
< 0.004 mWL i UJ 
< 0.003 · ml!iL UJ 

< 0.003 8 mgfL UJ 
< 0.01>42 m~L UJ 

< 0.0036 mg/L UJ 
< 0.003 mg/L UJ 
< 0.0036 mg/1. UJ 
< 0.0042 mWL I UJ 
< 0.0038 mg/L UJ 
< 0.0022 mg/L UJ 
< 0.0071 mgil UJ 
< 0.008 mgll UJ 

< 0.0033 mglt lJJ 

< 0.0044 mgiL UJ 

< 0.0042 mwL UJ 
< 0.0033 mg!L UJ 
< 0.0033 mg/1. UJ 
< 0.0027 mg!I, UJ I 

< 0.003 mgll. UJ 

< 0.0069 mg/L \JJ 
< 0.003 1 mg/1. UJ 
< 0.0039 mg/L UJ 

< 0.0028 mg/L ' UJ 
< 0.0035 mgfL UJ 

< 0.0042 mgiL UJ 
< 0.062 mg/l UJ 
< 0.0028 mg/l UJ 
< 0.0033 mg/1. l UJ 

< 0 0024 mg/L UJ 
< 0 002 1 mWL UJ 
< n o26 mgll. I UJ 

< 0 .0026 mg/l UJ 
< 0.0047 mg/1. I UJ 
< 00044 mg/L UJ 
< 0.003 m!VL UJ 
< 0.0039 mg/L I UJ 
< 0.0057 mg/l I UJ ' 
< 0.0037 mg/L UJ 
< 0 0057 mw'L 

I 
l UJ 

< 0.0053 I mg/L j 
' UJ . 

< 0.0047 mg/L UJ 
< 0.0029 mw'L UJ 
< 0.0044 mg/L UJ I 
< 0.0035 mg/L UJ I 
< 0 .0027 mw'L UJ I 

I 
< 0 .0033 mgfL UJ 
< 0 0022 mgll UJ 
< 0.005 mw'L UJ 
< 0.0036 mg!L UJ 
< 00034 mg/L UJ 
< 0.003 m~IL UJ 
< 00032 mg/L UJ 
< 0.0022 mg/L UJ ! 

E•olanation SDG 

Holding time violat1on (extractiOn) L2622 

Holding rime violarion (exrracuon) L2622 

Holding time violation (extraction) ! L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time viola;ion (extraction) L2622 

Hold i n~ time violation (extraction) L2622 

Holding time v iolation (extraction) L2622 

Hold ing time violation (extraction) L2622 

Holdi n~ time violation_lextracuon)_ L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holdin g time violation(extractionJ l2622 

Holding time violation (extraction) L2622 

Holding time violation (extractiOn) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extractiOn) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction} L2622 

Holding time violation (extraction) 1.2622 

Holding time v iolation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding_time violation (extraction) L2622 

Holding time violation (extraction) ~~. 
Bolding time violation (extraction) L2622 

lloldins time violation (extraction) L2622 l 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time vio lation {extrnCtlon) L2622 

llold in~t time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Ho lding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holdi ng. t ime violation ( extraction). L2622 

Holding time violation {extraction) I L2622 

Holdin g time violation (extraction) ! L2622 

Holdin g time violation (extraction) L2622 

Holding time violation (extraction) !.2622 

Holding time violation (extraction) L2622 

Hold ing time violation (extraction) L2622 

I foldin g time violation (extraction) L2622 

Holding time violation (extraction) L2622 

!folding time violation (extraction) i L2622 ! 

I Holdin g time violation {extraction ) L2622 

Holding time violation (extraction) 
I 
I L2622 

Holdim! time violation_{ extraction) ' i L.2622 

Holding time violation (extraction) l L2622 

Holding time vtolation {extraction) I L2622 

Holdii1Jl_time Vtolation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation {extraction) L2622 

Holding time violat ion (extraction) l L2622 
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_! __ ~!!ll'!~!ll l,arame~.t.:r 

LSW-10 8270 n-nitrosodiphenvlamine 
l 

LSW-10 8270 n-nitrosodipropvlamine 

1 LSW- 10 8270 n-nttrosopiperidine 

'. 
' 

LSW-10 8270 naphthalene-
,, LSW-1 0 8270 nitrobenzene 

' LSW- 10 8270 p-(dimethylamino)azobenzene 
' I 1 LSW- 10 8270 pentachlorobenzene 

' ' LSW-10 8270 ~chloroni trohen?.ene · 

·I LSW- 10 8270 pentachloroohenol 
., l.SW-1 0 8270 phenacetin 
:! LSW- 10 8270 phenanthrene 
' ., 

LSW- 10 8270 phenol 

J LSW-10 8270 pronamtdc 

~ LSW-12 8270 1.2,4.5-tctrachlorobenzene 

·, LSW-12 8270 1.2.4-trichlorobenzcne-

. l.SW- 12 · 8270 1.2-dichlorobenzene-
;>---

! 8270 I .2-diphen~l h:z:drazine i: LSW-12 

' LSW-1 2 8270 !.)-dichlorobenzene-
:! LSW- 12 8270 1.4-dichlorobenzene-
' LSW-12 8270 1-chloronaphthalene 

' LSW-1 2 8270 1-naphthy lamm~ 

1 LSW- 12 8270 2.3 4.6-tetrachlorophcnol 

I LSW-12 8270 2.4.5-trichlorophenol 

!r LSW-12 8270 2,4,6-trichlorophenol 

! l.SW-12 ' 8270 2.4-dichlorophenol 
J LSW-1 2 8270 2.4-dimethvlphenol 

LSW-12 8270 2,4-dini trophenol -
LSW-12 ' 8270 2,4-dinitrotol uene 

:f LSW- 12 8270 2.6-dichlorophenol ,,___ ,, 
LSW-12 8270 2.6-dinitrotoluene ~ 

~ LSW- 12 8270 2-chloronaphthalene 

·: l.SW- 12 8270 2-chlorophenol 

I LSW-12 8270 2-methyl naphthalene 

I LSW-1 2 8270 2-methylphenol -
I; __ LSW- 12 8270 2-n_!!E_hthvlamine 
., 
' LSW-12 ! 8270 2-nitroaniline 

LSW- 12 8270 2-nilrophenol 

LSW-12 8270 2-picoline 

: LSW-12 8270 3.3'-dichlorobenzidine 

.. LSW- 12 8270 3-methylcholanthrene 

I . LSW-12 8270 3-nitroaniline 
I LSW-12 8270 4,6-dini tro-2-methv!phenol 

.' LSW-12 8270 4-aminobiphenyl 
·' LSW-12 8270 4-bromophenyl phenyl ether .. 
! LSW-12 8270 4-chloro-3-methylphcnol 

' LSW-1 2 8270 4-chloroaniline 

LSW-12 8270 4-chlorophenvl ohenvl ether 

LSW-12 i 8270 4-methvlphenol 

t.SW-12 8270 4-nitroani,ine 

t.SW-12 8270 4-nitroehenol 
·' I..SW-12 i 8270 

Table 82-2 
Data Q ualified Durin g Validation 

F;>rmtr M NOP Land fill 
Macon. Georgia 

Ru~t Project No. 33941.000 

I 
";:;";~ 

R~!\!!1 ·I= IJn.i~ lonac. 
< 

~.:~~ ! :!~ 
lJJ 

< UJ 
< 0 0038 mg/1._ UJ 
< 0.0025 mg/L UJ 
< 0.0053 mg/L UJ 

. < 0.0029 mg/L UJ 
< 0.0036 mg!L UJ 
< 0.005 mg/L UJ 
< 0.005 1 mg/L UJ 
< 0.0006 i mg/L UJ 

< 0.0027 m~'l. UJ 
I< 0.0038 mW!. UJ 
!< 0.004 mgfL UJ I 
< 0.0046 mg/L UJ 
< 0.0027 mg/L UJ 
< 0.0028 I m~VL UJ 
< 0.0045 mg/L . f_b!L 
< 0.00)) mg/L \J l 

< 0.0032 mg/1. UJ 
< 0.0 11 ml!/1. UJ 
< 0.004 mg/L UJ 
< 0.0053 mg/L UJ 
< 0.0062 ml!IL UJ 
< 0.0045 mg!L lJJ 
< 0.0043 mg/L UJ 

I < 0.0035 mg/L UJ 
!< 0.0072 mg/L IJJ 

< 0.0032 I mg/1. UJ 
I< 0.0041 mg/1. liJ 

I< 0.0041 mgfL UJ 
' !< 0.0056 mg/L UJ 
< 0.0033 mgfL UJ 
< 0.0023 ~ UJ 
< 0.002 1 -~ - llJ 
< 0.0042 m1ifL UJ 

< 0.0042 mg/L LIJ 

< 0.0043 mgtl. j I)} 

<; 0.0032 m~IL UJ 

< 0.004 mgll. UJ 
< 0.003 mgll. UJ -
< 0.0038 mg!L UJ 

' ' !< 0.0042 I mgiL UJ 
< 0.0036 mlliL (JJ 
< 0.003 mg/L UJ 
< 0.0036 mg/L UJ 
< 0.0042 mgt'L UJ 
< 0.0038 mg.iL l/J 
< 0.0022 I mgtl. l/J 
< 0.0071 m11JL \ UJ 

< 0.008 mg/L lJJ 
0.0033 UJ 

IJ;.~.I!.!•na!ion 

Holding lime violation_textraction) 

Holdi~ time Violation (extraction) 

Holding_time vtolation (extraction} 

Hold in& time violation (extraction) 

Holding lime violation (extraction) 

Holdi~ time vtolation (extractionl 

Holdi'!.!:_ time violation (extraction} 

Holding lime vtolation (extraction) 

Holding. time violation (extraction) 

Hold i~B_ lime violation (extraction) 

Holding time violationiextraction) 

Holding time violation(extraction) 

Ho1di~time violation (extraction) 

Holding time violation (extraction_)_ 

Holding time violation {extraction) 

Holding ume violation (extraction) 

Holding_ time violation (extraction) 

Holding t ime violation (extraction) 

Holding rime vtolation (extraction} 

Holdi'!.!:_ time violation (extraction) 

Holdin£ ttme violation (extraction) 

Holding time violationiextraction) 

Holding_ time vtolation (extraction) 

Holdin.s. time violationJ.cxtraction) 

Holding time violation (extraction) 

Holding_ lime violation (extraction) 

Holdtng time violation (extraction) 

Holding time violation (extraction) 

Holdif!S_time violation (extraction) 

Holding time violation (extraction)_ 

Holding It me violation_(extraction) 

HoldillJl. time violation (extraction} 

Holding time violation (extraction) 

Holding time violation (extractton) 

Holding time violation (extraction) 

Holding time violation (extractionl 

Holding_ time violation (extraction) 

Holdillji lime violation (extraction) 

Holdmg time violation( extract~ 

Holding time violation (extraclionl 

Holding time vio l a tion~xtract ion) 

Holdir]Z_timc violation (extraction) 

Holding_ time violation (extractionl_ 

Holdinu time violallon (extraction)_ 

Holdins time violation (extraction) 

Holding_ time violation (extraction) 

Holding time violation (extractton) 

Holding time violation (extraction) 

Holdi'!.!:_ ume violation (extraction) 

Holding time violation (extraction) 

7 . 12 -d i J11cthylbenz(a)_~.a.~!!L •. < y_gf...!::._ . HoldinG time violation (extrac!iQ& I 

~~-h.Ylehenethv l aminc I< .: I.S_W- 12 t 8270 0.0044 I 

:;~ 
LJJ _ _ _ -....!:!£!~ ti m~~olatio0J~~.!!action ) 

I LSW- 12 8270 accnaphthene < 0.0042 lJJ Holding time violation,(cxtraction) 
: 

LSW-12 8270 acenaphthvlene < 0.0033 mgf_L UJ Holdin~: t1me violation (extraction) 

LSW- 12 I 8270 acetophenone < 0.0033 mg/L lJJ Holdine time vtolationiextraction) 

I.SW-12 8270 aniline < 0.0027 mg/1. UJ Holdi'!.!:_ ttme violatio_!lJ..extrncuon) 

; LSW- 12 8270 anthracene < 0.003 mWI. liJ Holdif!S ume violation (extracuo~)_ 

q:·wordproc\3394 1\3394 J053.WK4 9 

SDG . 

1.2622 

L2622 

L2622 

1.2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

Ll622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

1.2622 

1.2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

1.2622 

1.2622 

L2622 

1.2622 

L2622 

L2621 

L2622 

L2622 

L2622 

1.2622 

L2622 

L2622 

L2622 

1.2622 

L2622 ij 

1.2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

1.2622 

L2622 

09/29197 



Table 82-2 
Data Q u alified During Validation 

Former MNOP Landfill 
Macon, Georgia 

Ru~t Project No. 33941.000 

Sam~ ID Me!hod Parameter Result l Unit j.Q!!!!g i .~!•!'•tion SDG 

LSW-1 2 8270 benzidine < 0.0069 mwL UJ Holding time violation_iextraction}_ L2622 

LSW- 12 8270 benzo(a)anthracene < 0.0031 mg!L i lJJ llolding time violation (extraction) L2622 

LSW- 12 8270 benzo(a)pyrcne 1 < 0.0039 mgiL UJ Holding_ time violation (extraction) L2622 

LSW- 12 i 8276 benzo(b}Ouoramhene < 0.0028 m!VL I lJJ Holding ttme violation (extraction) L2622 

11 
_ _ __;L~S"-W"-- l:..:2:.._ _ _,if-s:.:2:.:.7.0=--t--..:..;be::.:.n:::zo(::.:.!h!!·i)pcrylenc < 0.0035 I mg/L UJ Holding time violationjextraction}_ L2622 

__ LSW -1 2 8270 benzo(k)Ouoranthcne < 0.0042 mg/1 UJ Holdiflll..time violation (extract.ion) L2622 

___ _!oL:!:S:..;W~-1:..:2'---+~82,_7:.:0:.,_t-----"b:::e=nzoic ac1d < 0::.:..(::.:16:.:2:.,_-+...:.m:.:>,g/o:..::[L-+-=-U"-J -+-----~1-'--lo=ld ing time violation ( ewaction) L2622 I 
LSW-12 8270 I benzvl alcohol < 0.0028 mg/L I lJJ Holding time violatio~.:.:lr.:::aC::.:.t:..::iO:.:,:n,__) _ _ _ -j__;L:::2:.:6:o:2.=.2-li 

LSW-1 2 8270 bis(2-chloroethoxy)methanc < 0.0033 mg!L UJ J·loi~!.!.~!Pime violation (extraction) L2622 

LSW-1 2 8270 I bis(2-chloroethyl)ether < 0.0024 mg/L , UJ Holding time violation (extraction) L2622 

LSW- 12 8270 bis(2-chloroisopropyl)ether < 0.0021 mg/L UJ Holding time violationj_extraction}_ L2622 

LSW-!2 8270 bis(2·ethylhexyl)phthalate I< 0.026 1 mgiL UJ Holding time violation(extraction) L2622 

LSW -12 8270 butyl benzyl phthalate ! < 0.0026 mgiL UJ Holding.time violation (extraction) L2622 

LSW-12 8270 chrysene ! < 0.0047 i mw'L UJ Holding time violation (extraction) L2622 

I.SW- 12 I 8270 di-n-butyl phthalate < 0.0044 mg!L UJ Hol<lli!Jltime violation (extraction) L2622 

II---'1'"-' .. S::_W"-- ,_,12=----+--8::..:2:.:.7.;:.0-+---=d::...i·.:.:n·..:OC.;:.t:.z:._YII p=lh~halate < 0.003 mg/L I UJ I Holding time violation (ex:,::tr~a!::cl::!~o:::.n!L.) _ ___ +--!:L=:26~2~2~I 
li--_.::L:::_SW~-.:.1:2~-+~~82~7..:0-ill---'d::.:.i::::be::.:.n::::z('-"a"!.h:c)a:::_n~lh=racene I< 0.0039 __ ~1- UJ Holding time violation (extraction) L2622 

_ __ .!.L::S:..:W..:.::.:-Ic:2:___+~8~27:,:0:._t---~d:.:;ib:::e=nzt~J)acndine I< 0.0057 mg!L UJ Holding tim~ violation (cxtractioll}_ 1.2622 

11 
___ :::_LS:::.W'-'---"12=-- ·--+--'8:.::2..:.70=--•I---......;d::.:i.::.be:::n=z::::o:.:fi:.:.lra::.:n;_ _____ < 0.003 7 mg!L J IJJ Holding lime violation (,"e:!.xt:.:;ra:::C:.:.ll::::'o:.:.:n)L... _ ___ +-..!L~2~6:::_22~. 

LSW- 12 8270 diethvl phthalate < 0.0057 1 mg!L UJ I Holding time violation (extraction) L2622 

LSW- 12 I 8270 dimethyl phthalate < 0.0053 mWL UJ i Holding time violat ion (extraction) L2622 

LSW-12 ! 8270 diphenylamine < 0.0047 mg!L UJ Holding time violation (extraction) • L2622 

LSW- 12 ! 8270 ethyl methanesulfonate < 0.0029 mg!L UJ l Holdingtime violation (extraction) L2622 

LSW-12 8270 nuoranthene < 0.0044 mg.'L UJ Holding time violation (extractioll}_ L2622 

LSW- I 2 8270 nuorene < 0.0035 mgiL UJ Holding time violation (extraction) L2622 

11 
___ .!:L~S.~W:...·...:I::.2 _ __ +...:8::.:2:..:7.;:.0---l---:.:.he::x::a.:och::_,l~or~o~b::::cnzene ! < 0.0027 m!iL UJ Holding time violation (extraction) L2622 

__ __ .!:L~Sc_:W~-:.:1.::2 __ _,1L-:::82~7:..::0~f--.....!.!h.::e:x:::a::c::.:hl:..::o~ro~b~utadicnc- I< 0.0033 ) mg!L UJ Holdi~SJime violation (e:.cx'-"tr_,_ac::::t"'io:::.fll!l.-----+-'L~2~6~2;:2~'1 
;... __ .::L:::::S...:W:..·...:I.::2 __ -ij!--g"'2:.:7..:0_f--'-h:.::e:.:;xa0,c=hl~~~ntadiene f < 0.0022 mg!L ; UJ HoldinJl.!i!!le violationJ!:!.xt~ra~~c:.:.u::::· o~nJ..) -----I--.!L~2:!:6~2::_2-!I 
+--_!:§ W-1 2 i 8270 hexachloroethane < 0.005 i mg!L UJ i Holdi ng time violation (extraction}_ L2622 

11-----'L::::S::.W;..:._- :..:12: _ _ 4~8::.2.:.:70::__+--_ _.:.:inde~£(1.2.3-cd)pyrene < 0.0036 mWl UJ Holding time violation_iextractiofll L2622 

i..SW-12 8270 isophorone < 0.0034 mg!L UJ Holdin_gtime violation (extraction) L2622 

11---.!:L:::::S.:.W:..·:...:I.::2 _ _ _,i:--8::::2:..:7:..::0---il--.:.:m::e:.::th~!.~·thanesulfonatc I< 0.003 mwL UJ Holding time violation (extraction) L2622 

LSW-12 1 8270 n-nitrosodibutylamme < 0.0032 mg/L i UJ HoldillJl.. time violation (extraction) L2622 

LSW-12 8270 n-ntt rosodimethylamine < 0.0022 mg/L ! UJ Holding time violation:~(~e~xt:.:;ra:::C:.::li:,::o:::nL...) ____ +-..!L~2~6:=_22=-J 

I~----~L~S:..:W~-1:..:2'----~~&2,_7~0'--t----'"~·~n:.:.:ll~ro~so~d~[iEplh:::e:.:.n~v::l•:::•n:::t:.:.:nc~---+l ~<--~0~.0~09~1--~m:::n~gi/L~~U~J-;----------I~'I.::.o~ld~in~g~t~im:~~~tion (extra~c~t::lo~n~) ________ __,__,l~-2~6~2.::2~ 
i. LSW-12 8270 n-nitrosodipropvlamine < 0.0032 . m!iL UJ 1 Holding time violation (extraction) ! L2622 ~ 

, _____ LS W- 12 8270 / n-nitro~eridine < 0 OO~g/L J UJ f-------~'!5>1din!L!imc;_~~.ation (extract i_o~n!L) _______ -If--:L~~t,:6:::;2:,:2~1l 
___ j~S w ~ 11=._· --~-·...:8:::2:..:.7..:::.0_· -+----- ·:::na::.t·P ,th":::.th~· ~~c:.:::lc~~=-- < a.oots · i rng/L UJ ~------· __ · _Hcii(Jiiig iime "X~Iaticin (exiiaction\_· -----+...:::.L~26~2::!2'--<I 

LSW- 12 ! 8270 ni tr~_benz~ne < 0.0053 mgfL UJ I Holding time viol_a:_o:ti:.:::o.:.:.n_,_(e~x:.::lr:..:a::::c'-'-tio:<:n~~~l:__ ____ +-.:::L:::-26':':2::!2'--II 

IJ---:::.L:::.S.:.:W;...·..:.I.::c2 ____ -+-_;8~2:.:7..:::.0___,c---"-' p-(.;;;<d.;.;im;.;.e:.:t.h..t!~l_!ljno)azobcnzcnc , < 0.0029 ~g/L UJ Holding_ time violation (extraction) L2622 

LSW-12 I 8270 I pentachlorobenzcne < 0.0036 1 mg/L ! UJ Holding time violation (extraction) l L2622 

LSW- 12 I 8270 pentachloroni t robenz:::en~,e'---+<:.__O~.:.:·O~O:..:S;._~.:.:m::~>lii,_L::.._t-i _U:::J=-+-----.:..H,;o:;;ld:.:i:.:ns time violation (extraction) L2622 

LSW- 12 8270 pentachlorophenol I< 0.005 I mg!L i UJ Holding time violation (extraction) L2622 

LSW-12 1 8270 1 phenacetm i < 0.0066 I mg{L UJ Holding time violation (extraction) L2622 

11 ___ !:L::::S.!W:..-::.1.::2 ___ -1'f--:8"-'2;c7~0~11----~Drh:::e.:.:.n:!!a:.::nt:::h~re.:.:.n:.::e _____ .j..<.:.........::0::..:.00=2c.:.7_-j-:m:.:.:>=g/IL4 .....::u:.oJ_ I Holding time violation (extraction) L2622 

LSW-1 2 ! 8270 phenol J-< 0.0038 J "'4-~t Holding umc violation (extraction) U622 

§. LSw::J2·----+;--'8:.:2c:.70.::--;.!-----p-ro"'n"'a'"m::::i:..d_c ____ _,J~Q9j_j _ __!!!_g/.lc._j .....oU:.:'J-+!------'H"-o:::.;lc::.:di.~JL!ime violation (ex.traction) lj~ 
__ LSW- I 20 ·-t· 601%=1 zi nc ---·----·_j.::_,._ 0.0424 I m!i!:..J .... _\!_j.... Method blank contamination 1.2622 

. ..J;.~~j_~D §270 1 .2. 4,5 -tctrach!oroben?;~[!C'---i-.1: :--9.:!1046 I m.SiJ:-+.\!!__! ____ Holding time violauonlE_~traction) i D622 / 

il-. ___ ..!L::S:..:W:.:.:._-1:..::2::D~--1~'--8"'2,_,7:..::0---i!---'lc:..2::,•..:.4·.;:..tri.chlorob~~-n.:c.e·_- ---!-· ----'0.0027 j mg~!:--1-l!LJ._ Hol di:_~g time violation (extraction}_____ 1.2622 I LSW-1 20 · ~ 8270 I 1.2-dichlorobenzene-- I< 0.0028 j mg!L i UJ Holding lime violation (extra<:tion) L2622 

II---_..!L::S:..;VV~-1~2:.:D::..... __ ~,~8~2:.:7~0~1r-----'-1.~2~-d~li~~hc::e~n.~~d~ra~z~in~e~---4;~<;._~0~.0~0~4~5:__~i~,n~gw~rL~i_..!u~J~I---------~ll~o::ld:::in~gt:.:;im:::.::e.v::::io~J a~t~io~n~(~e~xt~ra::c~ti~o:::nL) ________ -4_..!L~2:!:6~22~1 
LSVV- 120 8270 1.3-dichlorobenzcnc- < 0.0033 ! mWL UJ Holding time violation (extraction) L2622 

LSW- 120 i 8270 1.4-dichlorobenzene- < 0.0032 ! mg!L UJ Hold~timeviolation ~raction} L2622 

LSW- 120 I 8270 1-chloronaphthalene i_<_....:.O.;;.O~I..:.I __ ,1c....:.;m:.otg "'i/L"--ii---'U"''J:..-.!!---- -'-'H"'o"'ld'-'-in"'g"-1 "-tim"'e violation (extraction) L:2622 ! ----~~~~--+-~~~·-----~~~X:.:~~~---; 

;..j __ ::.L:::S..:.W:...·...:I::.2.:::Dc.. .• _l 8270 1 -n~.[l~thylamine. _____ -+' <..:.' _ _:0:.;..0"-0=-4'----+-'m=g/-=L:..t--=Uc:.J-+1·------~~·ol ding time violation (extrac!Jon) -----+--'L"'2622 ~ 
['--_ _::L:::::S..:.W:..·.:;I::.2::.Dc__ __ ]_~_Q__l_....l,14,6-tctrach!.£!2l'·.::h=enc.:(:.:.li __ J..i <_~0"".0'-'0-"5.;:.3_-'---'m=gl.c.;L'-- UJ Holding time. violation (extr~~ct:::io::.:n:.;.) ______ L! ~L2622 j! 

q:\wordproc\3394 1\3394 1053. WK4 10 
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Table Bl·l 
Data Qualified During Validation 

Former MNOP Landfill 
Macon. Georgia 

Rust l'roj~'Ct No. 33941.000 

_ Satt_~Q!e 1D P~!!'":'.~rer _ --! R~!l_~it ~ l':xolanation SDG 

~ LSW-l2D 2,4,5-trichlorophenol ! ':_ O.OG63__~L UJ !loldit:~_!Uime violation (extraction) ' L2622 

l
l ___ I_-~W-120 2,4,6-tric~lorophenol I< 0.0045 ' mwL UJ Holding time violation (extraction) L2622 

LSW-120 2,4-dic~loro£_henol r< 0.004~-~!i!:, UJ Holding time violation (extraction) L2622 

~~-120 2,4-dimethylphenol ! < 0.0035 mW!. tJJ Holding time violation (extraction) L2622 

D· LSW-120 2,4-dinitronhenol ! < 0.0072 mg/L UJ Holding time violation (extraction) L2622 

~--_j.,SW- 120 2,4-dinitrotolucne I< 0.0032 HoldinR time violation (extraction) L2622 

~ LSW-120 2,6·d~c;_tt~henol I< 0.0041 Holding time violation (extractionl__ L2622 

I LSW-120 2,6-dinitrotoluene -· < 0.004 l Holding time violation (extraction) L2622 

l LSW-120 ! 8270 . 2-chlorona!'hthalcne ! < 0.0056 ~lolding time violation (extraction) L2622 

~
'I" LSW-120 I s21ol 2-chlorophenol~33 liolding time violation (extraction) L2622 

:,: LSW-120 ! 8270 ! 2-m_co~~~alen_e ; <: 0.0023 Holding time violatio~ (extra,c"-"-tio"-'n-'L...) ____ -+-=-L=-2~~ 
LSW-120 ~J.Q_ I 2-methylphenol I< 0,0021 Holding time violation (extraction) L2622 

~---LSW-120 f-.!!~.?0 l 2-naphthylaminc I < 0.0042 UJ Holdi~g time violation (extrastion) L2622 

_ ____!JiW-IJD ! 8270 2·_nitroan~i'2':_,___ ! < 0.0042 UJ I Holdin..s£z:!1e violation (extractio~ ! L2622 

I LSW-120 [ 8270 2-nitr_oJ'!lenol l:__.2.:_0043 _ mgJL i UJ i lL~ding time violation (ext~action) L2622 

UJ 

UJ i 
UJ I 

UJ i 
UJ I 
UJ ; 

I 

UJ ... i 

LSW-120 8222..J_ 2-picoline l < 0 .0032 fl!Ji.L : UJ I Holding time violation (extraction) L2622 

lf------"L"'s-'w--""'120 i 8]10 )_ ____ 3,3'-dichlorohcnzidine I < [}_004 mWL__j~ Holding time violation {extractio!!! L2622 

LSW-120 82701. 3-methylcholanthrene ; < 0 003 mgiL I UJ I Holding ti!Jle violation (extraction) L2lli.j 

lf---=L=S-"W--l2D 

1

1 8270 I J-nitroantline : < 0 0038 mgiL , UJ I Holdin£.!i.!!!e violation (extraction) L2622 

LSW-!2D 82701·-~;~it~o-2-methylphenol ! < 0 .0042 mg/L i UJ i _ Holding time violation (extraction) L2622 

1 
_ ___l:_SW-120 i 8270 4-aminobiphenyl f < 0.0036 miVL UJ lj_2_~_time violation (extraction) L2622 i 

1----- LSW-120 8270 4-bromophenyl phenyl ether --:;-Q,003 mWl UJ Holding time violation (extra~tionl L2622 i 
LSW-120 8270 4-chloro-3-methylphenol -r;---MoJ6 mg;L / UJ l Holding time viola!.!gn (extraction) L2622 

LSW-12D 8270 4-chloroaniline I< 0.0042 mg;L UJ 1 lloldif!g time violation (extraction) L2622 
11---__::::::.:;.:_.:.: ---·-t 

LSW-l2D 8270 4-chlorophe~.!J?~~yl ether j < 0.0038 mg/L UJ Holding time violation C~.:ecx:t:.:.r:::ac::t:.:io:.::nL) ------+___:lc:.:-2~6:!:2:::.2-il 

1.\---l~'?!':.!~~D--r-E.?LL--..±:methylphcnol : < 0.0022 I m -00---_____f:!£!~~g time violatio~-(extrac:::t::;io,0n:J.) ____ 41'--'L:::;2~6!!2C':2--j11,l ' LSW-l2D ' &270 J 4-mtroamlme i < 0.0071 mWL i UJ i Holding time violation (extraction) L2622 

' LSW-12D 8270 4-nitrophenol --~-<--0.008 mWL UJ J Holding time vio~ation (extraction) L2622 

;8•- LSW-12D 82_~]. 12-dtmethylbenz(a)anthracene ~00033 mg/.lL UJ I Hol~ingtimeviolation(extraction) L2622 

I
. LSW-12D -~-- 8270 I a,a-dtmethylphenethylamme 

1

1 < 0.0041]1g/L I UJ ,l Holding t_ime _violation (e"x'"'tr'-'a"-c"-tio"-,n::..:) _____ +---=L=-26;::2:::2'----11 

LSW-12D ! 8270 acenaphthene , < 0 0042--J- mg/L I lJJ I Holding time violation (cxtraction} _____ --!---'L"'2=:6:.:2:.::2--!I 

~ LSW-12Q~----a~~~!l2i'.~~~-- _ __ !..::.__0 0033 ; m;L I UJ 1. --~ing time violation (extraction) i L2622 
LSW-120 1 822Q___ j acetophenone I< 0 0033 ; m!i!, i l!L Holding time violation (extraction) I L2622 

LSW-1 2D I_ 8270 . aniline ! < 0,00271 f!lJli!· i UJ I Holding time violation (extraction)__ _ _ L2622 1
1 

Jf----~~i\Y-1 20 ----1__2!270 anthracene i < 
1 

UJ Holding !imc violation ~~actio_n·~')'------i-! ....!::L:!026~2~2'-!I 
~~~...::J..2Q____ _E]Q_ benzidine I< UJ Hold!!!s_!!_me violation (cxtractio~_,_J --- ---+--'L:::2:;;6:.=2:::2-1I 

I LSW-120 8270 ~~?(a)anthracene ___ _j_:';_......!IcQ031 UJ Holding time violation (extraction) L2622 

11'.·-c--:- · · i.,SW~ i 2i:J · · · &iTO henzo(a 0.0939 m UJ · Holdi11S time violation (eXtraction) L2622 

\ ---- LSW-12!)-- 8270 benzo(b)_fluoranthenc ------J.::_ _ _Q.0022_f~ UJ i .. Hold~ me violation (extract!o;j------t--=L:::2:::62:::2'---i! 

~- cs;;;:;m mo b•~•'M""'""'--- ! < 0.0035 · !!'Ji!~ Holding time violation (extraction-"')-----t-=L-=-26:::2:.:2~ 
LSW-12D 8270 benzo(k fluoranthene i < 0.0~ .!!' /L I u.Lj Hol':!i_~g time violation (extractio_11J~-----t--L"'2"'6:..:2:.::2'-1. 

tf- LSW-120 , 8270 L. ___ 2enZOJE2:C!d l2___QJ!_tg_ lJJ __ ___!:!olding time vio~~!_i_on (extraction) L2622 

!1 LSW-120 ' 8270 i < 0.0028 __ _____ f:lolding time violation (extraction) L2622 
~~- LS~gQ __ L!!,~7o ____ !:!.o~i_n._g_tim~~~~~~~--"-~;~x~tr'-"a:::ct-::io:::n:.;_) ___ _ +....!::L:::.26:::2:.!2'--II 

~~-S~-\2D l __ 8no ' bts(2-chloroethyl)eth~----;_::.__Q_Q024 ! m~WiiE_ Holdmgtimevio!•nion(extraction) L2622 

i LSW-12[) I 8270 ___ h!s(?-chlorots~E!~.Y.lle~~!:_ .. ___ _ Ls__ 0.0021 ,__lllSil:-+ .. J£!__ Holdtng_.!i_~!:_~.i~lati~n (extraction) 

j _____ L,SW-12D_ 8270 bis(2-el~~~h!'l~-----~--.2~~- mg/L ! UJ ------':!.Cl.!.~!L:~mc violation (extractio~,'-')-----t-===---ii 
I . __0~02D _ _!220 I _ bo•yl "'""' ph<hol"o " 0 0026.--1-"'lt, I YJ lloldm,lm"lel"l"" .('''""'"'iocn,"-) ------i_c=:..: 

IR
,S~ _ _:_I2D 8220 ~~sene l < 0.0047 i mg:L+;J time violation (extraction) 

~y,'-120 _E70 dr-n-buty!_Qhthalatc j ::_ O.OO'!i_ __ _ E'll'1_ UJ - · time violation (extr~c_t_i_o_11J~-----t--""""===-
'1. LSW-llD 8270 1 d1-n-oclyl phthalale ', < 0.003 m~, UJ time ,(o\ation (~::::"'-'lr,a""ct-::i""'"'-'\-----+-=='-!l 

.1. 

_ _ _I_ .• S.W-UD 1. _ 827Q:- . dibenz(a,h]a~tllf. ;;.;-;;~ •! < O.OO~g;··.L l UJ- f t ime violatm~Jextraction) 
1 __ __1.-_S~_._l..~D 8270 ____ _ ____ dibenz(aj)ac..:ij_!~e ! < 0:_<!057 I mgi!,_(_jll___ time ___ V_cl~·~o:~l,a~t.!~·c:o~n_~.(~ex:-.:t._,ra~c~ti~on'!J)c_ _ _ __ 1_!:.£~"-jf 
J: LSW-~l!?_ _ _ _BZQ_ ____ __ diben~~f'!.':!!.'.'.-----~_::-~0,903~~~ l foldtng tj!l'e violation (extractio'.') _ _______ -t--===--1! 

: LSW· 120 • 8270 --~_ji!!_l_!rl _p~_!~-~!!'t., ______ J:':_ _ _Q~ mi!/L 1 U_l__,___ _ _______ _!-loldif!!l.~:::im_::e,_,_vt:::.o:::la,_t•:..:.O:::n_~.(:::ex:::t:!ra:..:c.:.:ti:c:on:'.:.\c_ ____ +--=="----i 
.-' LSW-120 I 8270 dime~;tl phthala~- I< 0.0053 ·l_r_!lgt1. UJ I Holding ;ime violation (ext_ra_c __ ti_on~~~----+-=--= 
~~~:!~L8270 diJlhenylam~n_e ___ _ ~j_::_9_._qo47 1 mg/L UJ I Holdin!L!!me violation (extract!9."l______ 

q:lwordproc\33941133941053 .WK4 ll 
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Samnle 10 
1 

Method i Parameter 

I.SW-1 20 8270 ! ethvl methanesulfonate 

I.SW-1 20 8270 fluoranthene 

LSW- 120 8270 fl uorene 

LSW-120 8270 J hexachlorobcnzene 

LSW-120 8270 hexachlorobutadiene-

LSW-120 8270 hexachlorocyclopentadiene 

LSW-120 8270 hexachloroethane 

LSW-1 2!) 8270 indeno( 1.2,3-cd)pyrene 

!.SW- 120 8270 isophorone 

LSW- 120 8270 methyl methanesulfonate 

LSW-120 8270 n-nitrosodibutylamine 

LSW- 120 8270 I n-niuosodimethylaminc 

LSW- 120 8270 n-nitrosodi~henvlamine 

LSW- 120 8270 n-nitrosodipropylamine 

LSW-120 8270 n-nitrosopiperidine 

t.SW- 120 8270 naphthalene-

LSW- 120 8270 mtrobcnzene 

LSW- 120 8270 !Mdimethylamino)azobenzene 

LSW-1 20 8270 pentachlorobcnzene 

LSW-1 20 8270 ! pentachloronitrobcnzene 

LSW-120 8270 . p<:ntachlorOJlhenol 

l.SW-120 8270 phenacetin 

LSW-120 8270 phenanthrene 

LSW- 120 8270 ! phenol 

LSW- 120 8270 . pronamide 

LSW:!.l__ 601 0 zinc 
I LSW- lJ 8270 1.2.4 .5-tetrachlorobcnzene 

LSW-1 3 8270 1.2.4-trichlorobcnzcnc-

LSW- 13 8270 1.2-dichlorobenzcne-

LSW- 13 8270 I 1.2-diphenylhydrazine 

LSW-13 8270 i 1.3-dichlorobcnzene-

LSW-13 8270 I 1.4-dichlorobcnzene-

LSW-13 8270 1-chloronaphthalene 

LSW-13 8270 1-naphrhylamme 

LSW- IJ 8270 I 2.3.4.6-letrochlorophcnol 

LSW- IJ 8270 2. ~ .5-trichlorophenol 

LSW-13 8"1.70 I 2.4.6-trichlorophenol 

LSW- 13 8270 I 2.4-dichlorophenol 

LSW-13 8270 l 2. 4-dimethvlphenol 

LSW- 13 8270 2.4-dinitrophenol 

LSW-13 8270 i 
I 2.4-dinitrotoluene 

t.SW- 13 8270 j 2.6-dich1orophenol -
LSW- 1.1_ 8270 ! 2.6-dinitroto.luene 

LSW-1 3 8270 2-chlor2~p~thalene 
! LSW-13 8270 ! 2-chlorophenol 

1--- LSW-13 8270 :!-methyl n~alene 
I --

LSW-13 8270 ' 2-mcthrl~henol 

LSW- 13 8270 I 2-naphthvlamine I 
' LSW- 13 8270 I 2-nitroantline 

LSW-13 8270 
. 
I 2-nitrophenol 

LSW-/J .~270 I 2-picoline 

LSW-13 8270 i 3.3'-dichlorobenzidine 

LSW- 13 8270 I 3-methylcholanthrene 

LSW-13 8270 i J-nitroanilinc 

LSW-13 8270 4,6-dinttro-2-mcthvlphcnol 

LSW- 13 8270 j 4-aminobiphenyl 

[_~sw- 1 3 8270 I 4-bromophenyl phen_yl ether 

q:\wordproc\3394 1133941 053. WK4 

Table B2-2 
Data Qualified During Validation 

Former MNOP Landfill 
Macon, Georgia 

Rust l'roject No. 33941.000 

Result Unit ' ona~ 
< 0.0029 mlil UJ 
< 0.0044 mlil ! UJ 
< 0.003S mg/L UJ 
< 0.0027 mg/L UJ 

< 0.0033 mgiL UJ 

< 0.0022 mWL U1 I 
< 0.005 mWL UJ 
< 0.0036 mg/L UJ 
< 0.0034 mg/L UJ 
< 0.003 mg/L UJ 

< 0.0032 mg/L UJ 
< 0.0022 m&(h_ UJ 
< 0.009 1 I mg/L UJ i 
-: 0.0032 mg/L UJ 
< 0.0038 mg/l UJ 
< 0.0025 mi1,/L UJ 
< 0.0053 mg/L UJ 
< 0.0029 mg/L UJ 
< 0 0036 mwL I UJ 
< 0.005 mgll. I UJ 
< O.OOSI mgll UJ 
< 0.0066 mlil UJ I 
< 0.0027 m!VL UJ 
-: 0.0038 mg/L UJ 
< 0.004 mg/L UJ 
< 0.0346 mg/1, lJ 

< 0.0046 mg/L UJ 
< 0.0027 mg/L UJ 
< 0.0028 mg!L UJ 

< 0.0045 rng/L ~ UJ 
< 0.0033 mg/{. I U1 

< 0.0032 m&fL I UJ 

< 0.0 11 mg/L I UJ 
< 0.004 mg!L UJ 
< 0.005) ml1/L UJ 
< 0.00~2 mgll UJ 
< 0.0045 mlil UJ 

< 0.0043 mg/L UJ 
< 0.0035 mg/L UJ I 
< 0.0072 mg/1, UJ 

< 0.0032 mg!L UJ_ I 
< 0.0041 mlil UJ I 

< 0.0041 mfil: 
I 

UJ i 
I 

< 0.0056 mg/L UJ 

< 0.0033 mg/L UJ j 
< 0.0023 mR(.L UJ 
< 0.0021 mg/L UJ l 
< 0.0042 mg/L UJ I 
<: 0.0042 mg/L UJ 
< 0.0043 mi!IL UJ 

< 0.0032 mg/L UJ 

< 0 004 mWI. UJ 

< 0.003 mg/L UJ 
< 0.0038 mg/L I UJ 

< 0.0042 I mWL I UJ I 
< O.CJOJ6 mg{L UJ J 

i 
< 0.003 rnw'L UJ i 

12 

Exolanatinn SOG 
Holding t1me v1olauon (extraction) L2622 
Holding ttme violauon {extraction) L2622 
Holding ume VIolation {extrachon) L2622 
Holding ume violation (extraction) L2622 
Holding time VIOiation(extraction) L2622 
Holding time violation{extraction) L2622 
Holdin~ time violation (extraction) L2622 
Holding time violation (extractton) L2622 
Holding time violatio!!.(cxtraction} L2622 
Holding time violation ~xtraction) L2622 
Holding time violation (extraction) L2622 
Holding time violation (extraction) L2622 

Holding time violation {extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (e>etracuon) L2622 
Holdin11. time violation (extraction) L2622 
Holding ume violation (extraction) 1.2622 
Holding time violation (extraction) L2622 
HoldinR ume vtolation (extraction) L2622 
l-loldms time violation (extraction) L2622 
Holding time violation (extraction) L2622 
Holdin~ time violation (extraction) L2622 
Hold ina time violation (extraction) L2622 

Holding time viol~tion (extraction) L2622 

Holdina time violation (extraction_l L2622 

Method blank contamination L2622 

Hold in~ time violation (ext!action) L2622 
Holding time violation_(extraction) L2622 
Holding time violation (extraction) L2622 
Holding time violation (extraction) L2622 

Holding time violation (exuaction) L2622 

Holding time violation (extraction) L2622 

Holding lime violation (exrraction) L2622 

HoldinR t1me violation (exlraction) L2622 
Holding time violation (~xtracrion} L2622 
Holding ume violation (extracuon) L2622 
Holding time v1olation {extraction) L2622 
Holding time violation (extraction) L2622 

Holding time violation (exrracrion) L2622 
Holding time vrolation (extraction) L2622 

Holding time v io~ation (exrractio_!lj L2622 
Holding time violation (extra~~ L2622 

Holdit!a_!}me violation (extraction) 1.2622 

- Holding time violation _{exrraction). !..2622' 

Holding time viol!ltion (extraction) L2622 
Holding time violation (exuaction) L2622 

Holding time v\olarion ~ex traw!>n) L2622 

Holding time violation (extraction) L2622 

Holding time violation {extracuon) L2622 

Holding ume violation {exb-actron) L2622 
Holding cime violalion (extraction 1 L2622 
Holding time violation {c>Ctnction) L2622 

Holding time violation (extraction) L2622 

Holdins time violation (extnC1ion) L2622 

Holding lime violation (extmc.lion) L2622 

Holding time violn!.f2!_!J_extractio!'.l. L2622 

lioldin& time violation (extraelionl L2622 

09/29/97 
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Table 02-2 
Omta Q ualified During Valitluion 

Former MNOP landfill 
Macon, G~orgia 

Rust Project No. 33941.000 

!I=-~S~amt:;!';~le~l~D==-.p.;J\1~e~!:;;h~ot;;,l =f====.,.;l~!f.I_Jl!.~.!fr -=-~f==='R=es=u~lt==t=o:H;,;;n""it'=fl_Q~~n;,;a;l;!g'f==· ~· -===-=E~x,!)) ~.!!,!!j()_n SOG 

LSW-13 8270 4-chloro-J-methylphenol c: 0.0036 mg/1. UJ Hold in~. time violation (extraction) 1.2622 

LSW-13 8270 4-chloroantline < 0 .0042 mg!L UJ Holding time violation (extraction)_ l2622 

LSW-1 3 8270 4-chlorophenyl phenyl ether < 0.0038 I mg/L UJ Holdin~ tome violation (extraction} 1.2622 

LSW-13 8270 4-methylphenol < 0.0022 1 mgll. UJ Holding time violation (extraction) l2622 

LSW-13 8270 4-nitroanlhne < 0.0071 mg!L UJ Holdinl! tome violation (extraction) L2622 

LSW-13 8270 4-nitrophenol < 0.008 mg/L UJ Holding tome violation (extraction) 1.2622 

LSW-13 8270 7, 12-dimethylbenz(a)anthracene < 0.0033 mg/L UJ Holdinetime violation (exuactoon} 1.2622 

LSW-1 3 8270 a,a-dimethylphenethvlamine < 0 .0044 mg!L UJ Holdin~ time violation (extraction) L2622 

LSW- 13 8270 acenaphthene < 0 0042 mg/L ! UJ Holdin~ time violation (extraction) L2622 

~--~~~-S,~W~·~I3~--~~~82~7~0~r------•~c~e~na~plh;tch~y~le~n~e------1-<~~0~.00~3~J--~m~'~WIL~-l~JJ~r-------~H~o~ld~i~n~gll~nl~e~v~io~la=t~io~n~(~ex~tr~a~c~uo~n~)--------+-~L~26~2~2~ 
LSW-13 8270 acetophenone < 0.0033 t mll/L lJJ Holdin~ lime violation_( extraction) L2622 

LSW-13 8270 aniline < 1>.0027 1 mgJL Ul Holdin~ timniolation (ex\Taction) 1.1611 

LSW-13 ! 8270 anthracene <. 0.003 mg!L UJ Holding time violation (extraction} L2622 

LSW-13 8270 benzidine < 0 .0069 mll/L UJ Holding time violation (exuaction) L2622 

LSW-13 8270 benzo(a}anthracenc < 0.0031 mll/L lJJ Holding time violation (extraction) L2622 
-~==~------~~~ 

LSW-13 8270 benzo(a)pyrene < 0.0039 mg/1. tJJ Holding time vio lation (extrac::.:t::.:io~n.:L) ___ __ -f.....!L:.:2::6::2:.2~l 

a-' -----'I;·;S;..W;.;...c- 1-"3---·-t'·--'-8:::27~0'-l---''"''e::.:nz:.:o:o@!luoranthene < 0.0028 mll/L UJ Holding time violation (extraction) L2622 

I.SW-13 8270 benzo(g,h,i)perylene < 0.0035 mg/L UJ Holding t1me violation (extraction) L2622 

LSW-13 8270 benzo(k)Ouoranthene < 0.0042 mg!L lJJ HoldinR time VIolation (extraction) L2622 

LSW-13 8270 benzoic actd < 0.062 mllfl. UJ lloldinl!. time violation (exuaction} L2622 

LSW- 13 8270 benzyl alcohol < 0.0028 i mg!L UJ Holdin2 lime violation (extraction) L2622 

LSW-13 8270 bis(2-chloroethoxy)methane < 0.0033 mg/L UJ Holding lime violation (exttaction) L2622 

LSW- 13 8270 bis(2-chloroethvllether < 0.0024 mg/1. UJ Holdtng time violation (extraction) L2622 

[.SW-1 3 8270 bis(2-chloroisopropyl\cther < 0.0021 • m!lll. UJ Holdin2 time violallon (extraction) L2622 

LSW-13 8270 bis(2·eth.ylh.cxyl)phthalate < 0.026 i mg/L UJ Holding time violation (extraction) L2622 

____ _::L~S.::W~·.::I3~--~~82:.:7:.:0c....;lt---"b"'u:..ztty .:.11 :::be:::.nc::z.(.;yll~ plh~th:::a.:=la:;,:te:....._-+..:.< __ ..::0:..:.0:..::0..::26::.......~! ~m=ll/ 1 L UJ , Holding time violation (extraction) L2622 

I.SW · 13 8270 chrysene < 0.004 7 mg!L _;;U"-J -+-----~H:..:.O::.:Ic:::d:..:.i n"'-'gt:..:.l m:,::e:..,V:.;.I ::;OI"'a:..:.tio~n!.:' (~ ce~xt:..:.ra~c~tic'!o~n)!_ ____ -f---!:L:!2~62~2L....{I 

LSW-13 8270 di-n-butyl phthalate < 0.0044 mg/L UJ Holding time violation (extraction) L2622 

LSW-13 I 8270 di-n-octyl phthalate < 0 .003 mg!L UJ Holding time violation (extraction) L2622 

l.SW-IJ 8270 dibenz(a,h)anthracene < 0.0039 mll/L UJ lloldin~ time violation (extraction) L2622 

LSW-13 8270 dibenz(aj)acridine < 0.005 7 mg/L U=-J'-;r---- .:...llc;;o.:...ld'-'i""ng"-"ti""m:..:e...;v.:..io::.;l:::.at:.:.io::.;n,;.c:( e;:.:x:::tra~c:::t::.:io:..:.n:L-) ____ +_,L='=2~6~2:.2~l 

LSW-..:.1:::.3 __ ~~8::.;2::.;7:..:0~!~---~d:..::ibe~n=z::.:o:.:.fu:::ra~n ____ ~<-~0_,.00~3~7-~m_,l~~~-U=~J-+----~I~~::.;I:::.~:.:.~~gt:.:.im:.:.e::.;v~~~lion~xuaclion ) 1.2622 

!.SW-13 8270 I diethyl phthalate < 0.0057 ! mll/L UJ Holding time violation (emaction) L2622 

LSW-13 8270 dimethyl phthalate < 0.0053 i rng!L UJ Holdin~ time violation (extraction) L2622 

LSW-13 8270 dijlhenylamine < 0.0047 mwL UJ I Holding lime violation (extraction) L2622 

LSW-13 8270 ethyl methanesulfonate < 0.0029 mgiL UJ Holdin~ lime violation (extraction) L2622 

LSW-13 ! 8270 Ouoranthcne < 0.0044 mg/L UJ Hold ing time violation (exttaction) L2622 

LSW-13 8270 Ouorene < 0.0035 mll/L UJ l·loldin" time violation (exttaction) 1.2622 

LSW·\3 8270 hexachlorobenzene < 0.0027 mg!L UJ tioldinR lime violation (extraction) 1.2622 

LSW-1 3 8270 ! hexachlorobutadiene- < 0.0033 m~ UJ Holding ume violation (extraction) L2622 

LSW-13 8270 1 hexachlorocvclopentadiene < 0.0022 mll/L UJ HoldiM ttme violation (exttaction) L2622 

Ill· __ ...::;l.::.S~\\;c...'·.:..l3::;...._-t_,;;8_270 hexachloroethane < 0.005 mg/L UJ-+-----=-H~o:..:.ld:::;i:::n~q..:.to:.:;' m:::e:...violation (extraction) L2622 

~~ LSW-13 8270 indeno(l.2,3-cd)pyrene < 0.0036 ! mg!L UJ Holdine time violat ton (extraction) L2622 

~---~L~S~W~·..:.I :::.l ___ ~..::8=27~0~i~--- ~oph~-----+"~~0_,.~~34~~~m~g~~~~-~~U~J-+---·~~~H=o=Wingtime~~ation~~rnctio~ L2622 

~ ___ L_S W. ~ 3 8270 methyl mcthancsulfor,!!!.;;.:te'--+< _ _:.:0.003 mg/1. lJJ Holding time violat_io""n_ ("'e""x,t,r""ac"'t""io""n"') ____ --I......;L:.:2:..:6.:2.;.2-il 

~ LSW- 13 8270 n-nitrosodibuwlamine < 0.0032 mll/L UJ Holdine time violation (extraction)'------1-=L2::;6:.:2::2'-ll 

l.SW-13 8270 n-nitrosodimethylamine < 0.0022 I m~ Holdrng time violation (extraction) L2622 

LSW-1 3 8270 n·nitrosodiphenylamine < 0.0091 I mg/L ' IJJ Holdi ng lime violation (extraction) L2622 

LSW-1 3 8270 n-nitrosodiproovlaminc < 0.0032 mll/L UJ Holding time violation (extraction) L2622 

LSW; 13 8270 n-nitrosopiperidine < 0.0038 mg!L UJ Hold in~ lime violation_.>.::(e,~xc::tra:::.c::.:t.:.:io"'n"-)----+-'L='=2~6~2::2-jj 

tr---!:!L~S.::W:.;·.:.IJ=----\--'11:.:2:..;7.=..0 -!----....:;n"'ap.,th,;,:th;,::a::lc:::n~e,_-_____ ~_<__;0,.:..0;:;0:..:2:..:5'---+-:.:.m=g!IL"-1--'U"'J--I-----I:..:~.;.ol:..:d::.:in:.;;.~. time violation (extraction) L2622 

LSW-13 8270 nrlrobenzene < 0.0053 m!VI. UJ 1-lo ldin~ time violation (exttaction) L2622 

~ LSW-13 8270 p-(dimethvlamino)azobenzene < 0.0029 mWL lJJ Holding time violation (extraction) 1.2622 

I LSW-13 8270 pcntachlorobenzcne < 0.0036 mg/L UJ Holdin2 t1me violation (extraction) 1.2622 

' LSW-13 8270 pentachloronitrobenzene < 0.005 m(l/L UJ HoldinR lime violation (extraction) L2622 

LSW- 13 8270 pentachlorophenol < 0.0051 I mgll UJ Holdine ume violatiOn (extraction) L2622 

LSW-1 J 8270 phenacetin < 0.0066 m!VL UJ Holdina time violation (extraction) L2622 

q:lwordproc\3394 1\3394 1053.WK4 !3 09/29/97 



~~leiO I Method Parameter 

LSW-13 8270 phenanthrene 

LSW-13 I 8270 phenol 

LSW-13 8270 pronamide 

LSW-2 6010 zmc 

LSW-3 6010 zii\C 

LSW-4 6010 zinc 

LSW-5 6010 zinc 

LSW-6 6010 zinc 

LSW-7 6010 zinc 

t 
LSW·7 8270 bis(2-ethylhexyl)phthalatc 

LSW-8 6010 zinc 
i l.SW-9 6010 zinc 

MW-1 6010 zinc 

MW- 1 7740 selemum 

MW- 1 7841 thallium 

MW-10 60 10 zinc 
MW-10 (0'-Z' l 74ZI lead 

MW-11 6010 zinc 

MW-10 6010 zinc 

MW-10 7740 selenium 

I 
MW-ID 7841 Utallium 

MW-2 6010 Zti\C 

MW-2 7740 selenium 

MW-2 7841 thallium 

MW-3 6010 zinc 

tt 
MW-3 7740 selenium 

MW·3 7841 ! thallium 

' MW-4 6010 zinc 

·EMW-4 7740 selenium 

, MW-4 7841 thallium 
I 

MW-S 7740 selenium 

MW-S 7841 thallium 

MW-5 8260 I cis-1 .2-dichloroethene 

MW-5 8260 trichloroethcne 

MW-S 8260 vinyl chloride 

MW-6 (2'-4' ) 7421 lead 

MW-6A (2'-4' ) 742 1 lead 

MW-7 6010 zone 

; MW-7 8270 1.2.4,5-tetrachlorobenz.ene 

MW-7 8270 1.2.4-trichlorobenzene~ 

MW-7 ._ 8270 1.2 -dichlorobenzene~ 

i: MW-7 8270 r .2-diphenylh~azin.L 

~~ MW-7 8270 1.3 -dichl orobenzcne-

MW:J 8270 1,4-dichlorobenzene-

MW-7 8270 1 -chlo~~~at>hlhalenc 

~ MW-7 8270 1-naphthvlamine 

~ MW-7 8270 2.3.4,6-tetrachlorophenol 
~ MW-7 8270 2.4.5-trichlorophenol r 

MW-7 8270 2. 4 .6-trichlorophenol 

MW-7 8270 ' 2.4-dichlorophenol 

MW-7 8270 2.4-dimethylphcnol 

MW-7 8270 2.4-dinitrophenol 

MW-7 8270 2,4-dinitrotoluene 

MW-7 8270 2,6-dichlorophenol 
~ MW-7 8270 2.6-dini!!Otoluene 

I MW-7 8270 2-chlorona£!!thalene 
·'!.' MW-7 ~- 2-chloroP..!~cnol iL_ 

q:lwordproc\33941 \3394!053.WK4 

Table 82-2 
()ala Qu•alificd During Validation 

F()rmer MNOP Landfill 
Macon, Georgia 

Ruot Project No. 33941 .000 

-
Result llnit LQ!l•K 

< 0.0027 m!!IL UJ 
< 0 0038 mgfL UJ 
< 0004 mg/l UJ 
< 0.017 mg!L UJ 
< 0.02 m!¥1- UJ 
< 0.018 mgfl UJ 
< 0.019 mg!L UJ 
< 0.0479 mf!/L u I 

I 

< 0.019 mgfL UJ 
..: 0.058 mg/L u 
< 0.018 mgfL UJ 
< 0.016 mgfL UJ 
< 0.011 mfiL I UJ I 

0.003 mg/L J 
< 0.00079 mWL i UJ 
< 0.0291 mgfL u 

123 mg(Kg J 

< 0.0236 mgiL ' u 
< 0.019 mgfL UJ 
<. 0.00074 mg/L UJ 

< 0.00079 mgfl ' UJ 

< 0.0061 mgfL I UJ 
< 0.00074 mg!L UJ 

< 0.00079 mgll., UJ 

< 0.026 1 miVL u 
<!:~ mgfL J 

< 0.00079 mg/L UJ ! 
< 0.0244 mg/L u -
< 0.00074 mg/L I UJ 
< 0.00079 mfiL t 

UJ I 
mw'L ,< 0.00074 ! UJ 

< 0.00079 mgfL UJ 
0.2 mw'L I 1 

f:rplanation 

Holding time violatiOI\ (extracuon) 

Holding time violation (extraction) 

Holding lime violation (extraction) 

Method blank contamination 

Method blank contamination 

Method blank contamination 
Method blank contamination 

Method blank contamination 

Method blank contamination 

Method blank contamination 

Method blank contamination 

Method blank contamination 

Method blank contamination 
Matrix spike recovery too low 

Matrix spike rccov~ry too low 

Method blank contamination 
Matrix spike recovery below 30 percent 

Method blank contamination 

Method blank contamination 

Matrix spike recovery too low 

Matrix spoke recove_ry too low 

Method blank contllmination 

Matrix spike recovery too low 

Matrix spike recovery too low 

Method bla_~!!ation 

Matrix spike r.c::~ery too low 
Matrix spike recovery too low 

Method blank contamination 

Matrix spike recovery too low 

Matrix spike recovery too low 

Matrix spike recove_ry too low 

Matrix spike recovery too low 

Surrogate recovery too high 

1.8 mw'L i } Surro11,ate recoverv too highlmatnx spike recovery too low 
0 022 mg/L i J Surrogate recovery too hil!h 

36.7 mg/Kg ! J Matrix spike recovery below 30 percent 

91.3 mgfKg I J Matrix spike recovery below 30 percent 
< 0.023 I mg/l I u Method blank contamination 

< 0.0()46 mgfl llJ I Holding time violation (extraction) .. 0.0027 mgfL UJ 1 Holding time violation (extraction) 

< 0.0028 mg/L I UJ Holding time violation (extraction) 

mg!J._/..Jll..... < 0.0045 . Holding time violation (extraction) 

< 0.0033 m!lf.L \__l!L - - --- Holding time violation (extractio.n) 
< 0.0032 m~t-1- UJ Holding time violation (extraction) 

< 0.0 11 mWL I 

' UJ Holdi~R time violation(extraction) 

< 0.004 mgfl i 
I UJ Holdinl! time violation {extraction) 

< 0.0053 , mg/L UJ Holding time; violatoon (extracuon)_ 
< 0.0062 mg/l i UJ Holding time violation (extraction) ' 
< 0 0045 mg/L : UJ Holding tmtc violation (extracnon) 

< 0.0043 mgtL UJ Holding ume violation (extraction) 

< 0.0035 mg/L UJ Holding time VIolation (extraction) 

< 0.0072 mgfL UJ Holding time voolation (extraction) 

< 0.0032 mgfL I UJ Holding time violation (extraction) 

< 0.004 1 mgfL I UJ Holding time violation (exu:action) 

< 0.0041 mSlll. f UJ !-loldin~ time violation (extraction) 
< 0.0056 mg/L i UJ Holding time violation ( ~~traction) 

< 0.0033 mg/L I UJ Holding time violation (extraction) ... 

14 

SDG 
L2622 

L2622 

L2622 

L2755 

L2755 

L2755 

L2755 

L27SS 

1.2155 

L2755 

L215S 

L27SS 

WGS084 

WGS086 

WGS087 

L2617 

WG562S 

L2607 

WGS084 

WG5086 

WG5087 

WG5084 

WG5086 

WG5087 

WGS084 

WGS086 

WOS087 

WGS084 

WG5086 

WGS087 

WGS086 

WG5087 

WG5299 

WG5299 

WGS299 

WG5625 

WG562S 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

L262Z 
L2622 

' L2622 

L2622 

L2622 

L2622 

L2622 

L2622 

09129/97 



1. Sample 10 Method Parameter 

MW-7 8270 2-methyl naphthalene 

MW-7 8270 2-methvlphenol 

MW-7 8270 2-naphthvlamine 

MW-7 8270 2-nitroaniline 

MW-7 8270 2-nilrophenol 

MW-7 8270 2-picoline 

MW-7 8270 3.3'-dichlorobenzidine 

MW-7 8270 J-methy!cholanthrene 

MW-7 8270 3-nitroamlinc 

MW-7 8270 4.6-dinitro-2-methylph_~nol 

MW-7 8270 4-aminobiphenyl 

MW-7 8270 4-bromophenyl phenyl ether 

MW-7 8270 4-chloro-3-methvlphenol 

MW-7 8270 4-chloroaniline 

MW-7 8270 4-chlorophenyl phenyl ether 

MW-7 8270 4-methylphenol 

MW-7 I 8270 4-nitroaniline 

MW-7 8270 4-nitrophenol 

MW-7 8270 7 .12-dimcthylbenz{a)anthracene 

MW-7 8270 a.a-dimethylphenethvlamine 

MW-7 8270 acenaphthene 

MW-7 8270 acenaphthylene 

MW-7 8270 acetophenone 
-· 

MW-7 8270 aniline 

MW-7 8270 anthracene 

MW-1 8210 benzidine 

MW-7 8270 b<:nzo(a)anthracenc 

} MW-7 8270 b<:nzo(a)pyrene 

MW-7 8270 benzo{blfluoranthene 

MW-7 8270 benzo(g,h,i)perylene 

MW-7 8270 benzo(k)Ouoranthene -
MW-7 8270 benzoic acid 

MW-7 8270 benzyl alcohol 

MW-7 8270 bis(2-chloroer.hoxv)methanc 

MW-7 8270 bis(2-chloroethvl)ether 

MW-7 8270 bisl2-chloroisopropyl)ethcr 

MW-7 I 8270 bis(2-ethylhexvl)phlhalatc 

MW-7 I 8270 btj!xl benzvl Qhthalatc 

MW-7 8270 chrysene 

MW-7 8270 di-n-butylrhthalate 

MW-7 8270 di-n-octyl phthal~tc 

MW-7 8270 dibenz( a.h )anthf~'),C 

MW-7 

I 
8270 diben~)acridine 

MW-7 8270 dibenzofuran 

MW-7 8270 diethyl phthalate 

MW-7 I 8270 dimeth~l Qhthalatc 

1- . MW-7 8270 diQhenvlamine 

MW-7 i 8270 ethyl methanesulfonate 

MW-7 ! 8270 nuoranthene 

MW-7 8270 nuorenc 

MW-7 8270 hexachlorobenzcne 

MW-7 8270 hexachlorobutadiene-

MW-7 8270 hexachlorocyclopentadiene 

MW-7 8270 hexachloroethane 

i MW-7 I 8270 inde~l.2,3-cd)pyrenc 

MW-7 8270 is<!~orone 

r MW-7 I 8270 I methvl methanesulfonate 
l 

q:lwordproc\3J941133941053.WK4 

Table 82-2 
Data Qua lified During Validation 

foOI'mer MNOP Landfill 
Macon, Georgia 

Ru~t l'roject No. 33941.000 

Resr.rlt Unit ·onae 
< 0.00'23 mg!L UJ 
< 00021 mg/L UJ 

< 0.0042 mi!IL UJ 
< 0.0042 mg!L UJ 
< 0.0043 mg/L UJ 

< 0.0032 mi!IL UJ 
< 0.(J04 mg!L UJ 
< 0.003 mg/L UJ 
< . ..Q;.OOJ8 mS[L UJ 
< Q,f!042 mg/L UJ 
< 0.0036 mg/L UJ 
< 0.003 mg/L I UJ 
< 0.0036 mi!IL lJJ 
< 0.0042 mi!IL UJ 
< 0.0038 mg/L UJ 
< 0.0022 mg/L UJ 
< 0.0071 mltll UJ 
< 0.008 mg/L UJ 

'< O,OOJJ mi!IL UJ 
< 0.0044 mi!IL UJ 
< 0.0042 mg/L UJ 
< 0.0033 mg/L I UJ 
< O.OOJJ mg/l UJ 
< 0.0027 mi!I'L UJ 
< 0.003 mg!L UJ 
< 0.0069 mg/L UJ 

< 0.003 1 mg/L UJ 
< 0.0039 mg/l UJ 
< 0.0028 mg/L UJ 
< 0.0035 mg/l UJ 
< 0.0042 mgll UJ 
< 0.062 mg/l I UJ 
< 0.0028 mg!L l UJ 

< 0.0033 mg!L lJJ 

< 0.0024 mi!IL UJ 
< 0.0021 mg/1.. UJ • 
< 0.026 mg!L UJ 
< 0.0026 mg/L I lJJ 
< 0.0047 mg!L UJ 
< 0.0044 mg[L j UJ 
< 0.003 mg/L UJ 

< 0.0039 mg/L UJ 
< 0.0057 mg[L UJ 
< 0.0037 mg/L UJ 

< 0.0057 mg/l UJ 
< 0.0053 moVL UJ 
< 0.0047 mg/L l.J!~ 

I< 0.0029 m L UJ j 
'< 0.0044 mg/L l UJ ' 

< 0.0035 mg/1. UJ 
< 0.0027 mgfl UJ 
< 0.0033 mg/l i UJ 
< 0.0022 mg/L UJ 
< 0.005 mwt I UJ , 

< 0.0036 mg/L I UJ I 
I 

< 0.0034 mg/L I tJJ 

< O.OOJ m!VL UJ 

15 

Explanation SDG 
Holding time violation (extraction) L2622 

Holding time violation_{extractionl L2622 

Holding time violation (extracuon) L2622 

Holding time violation (extracuon) L2622 

Holding time violation (extractiol\) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extractiol\)_ L2622 

Holding time violation (extraction) L2622 

Bolding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extractionl L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extractiol\)_ L2622 

Holdin~ time vtolat.ion (extracttonJ L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction} I L2622 

Holding time violation (extraction)_ L2622 

Holding time violation (extraction) L2622 

Holding time VIOlation {extracuon) L2622 

Holding time violation (extraction) L2622 

Boldin~ time violation (extraction) . L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction). !.2622 

Holding time violation (extraction) L2622 

Holding time violation (!:,><traction) L2622 
Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holdin~ time voolation (cxtracuol\)_ L2622 

Holding time voolation (extraction) L2622 

Holding time violauon (extraction) L2622 

Holding time violation (extracuon) L2622 

HoldinR time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction.l_ L2622 

Holding time violation (extraction) L2622 

llolding time violation (extraction) L2622 

Holding time vtolation (extraction) L2622 

Holding time violation (extraction) 1.2622 

Holding time violation (extraction) L2622 

Holding time violation (extr;~tion) L2622 

Holding time violation {extraction)_ L2622 

Holding time violation (extraction) L2622 

Bolding time violation (extraction) I 1.2622 

Holding time violation (extractionl L2622 

Holding time VIOlation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holding_ time violation (extraction) L2622 

Holding time violation (extraction) L2622 

Holdin• time violation (extraction)_ L2622 

Holdin~: time violation (extraction) L2622 

Holding rime violation (extraction) L2622 

Holding time violation (extractio!Y L2622 

09/29/97 



Table 82-2 
Data Qualified During Validation 

Former MNOI' Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

! s~!!!P.·"!~eloll~)="""'idM~e.t,~.h~o~d~~~===~Pa~r~a~m~e~te~r'====·--,-=l=~- ~R~es~u~lt=l=l:,;Jg,n•~·t=f_Q~fl;.;•~l!======== Exp_lanatio.!L..,...... SDG 

r
=MMww'~--77 , 8270 I n-nitrosodibutylam!_:.:n::.e_-_ +<"-_0::: .. ::.0::..::032 i mwL UJ Holding time violation (e=x=t=ra=c=t!~on=)==_===l=.;;L~26;,;2~2~i 

I 8270 ' n-nltrosodimethylamine < 0.0022 I mwL UJ !Joldin.JL!~me violation (extraction\ L2622 
--~~~--~~~+---~ 

H MW-7 i 8270 n-nitrosodiphenylamine < 0.0091 j mg/L UJ Holdin~_time violation (cxtract!o~ L2622 lr- MW-7 I 8270 n-nitro~odipropylamine < 0.0032 mwL UJ ' Holdinl! time viol~tion (extracti·-o-n)'-------+--"L.0.2-"'62;;;;2~ 
i MW-7 I 8270 n·nitrosoRiperi~ine < 0.0038 mwL UJ Holding time violation (extraction) L2622 

ir=·. MW-7 I 8270 naphthalene- '< 0.0025 mwL I UJ Holding time violation (extraction\ L2622 

.::.M~W:.:.:_-7:__ __ ,!i-g:.:2::;7,::0:___1-----'-'-"itrobenzene t < 0.0053 mg/L I UJ Holding time violation (ntraction) L2622 

· M:.!.W=-7:.__ __ ),_, _.,:::82~7:_::0:__1-.JP::_·~(d'-'im=c,_th"'v.:.:l•=mi.':lo)azobenzene I< 0.0029 m~:/L UJ Holding time violation (extraction) L2622 

I·~W-7 i 8270 I pentachlorobenzene < 0.0036 ! mwL OJ Holding time violatio,_,n_,_(::;ex""t,_,ra::-:c,ti~on~n),__ _ ___ i-! _!:L~26~2::,;2'-ll 
,. MW-7 I 82:..:7..::0--1'---- = peln:.::ta=ch::.:l.;:;or?_!litrobenzene I< 0.005 mWL UJ Holding time violation (extractio~L-·----+__oL::.:2:.:6.::22=--J! 
~ MW-7 ! 8270~.-t-----=ne•n.:.:ta:::c::.:h:.::lo::.:r..::o.t:plh::.:e:.:n:.::o.:.l _ _ -+i.:::<:__~0"-,0:"0~5~1--+-~m!J:gl"l"-'-il~l:JJ~~~'-----.!.H~o:!.!ld'-'in"-g~L:!ti"-m:.=e~v~io~l!!at~io~n.!.(l:e~x~tr~ac~t~io~n} _____ i-L=2::.6:..:2:.:2:.__;

1 
MW-7 i 8270 phenacetin I< 0.0066 m~/L 1 UJ Holdin~ time violation (extraction) L2622 

I MW·7 I 8270 phenanthrene I< o.:.:·..::00::.:2::;7_-+--'rn""n""g/LI UJ Holding time vio la!~."-on!.!...\C(e:::x~tr~a~ct:!.:io,::n!L_) _ ___ +~L::,2~6~2,~2---jj 
MW· 7 i 8270 phenol r:;--0.0038 mg/L ' lJJ Holdinl! time violation (extraction) L2622 

1 
___ ,_ :;.M.:.Wc__;-7:__._ __ +-j_8:..:2'-'7-"0--1!--------•p"-'1ro""n"'a"'m-'-id;;;;.e ·----+-=< _ _::.0'"'. O:::_O:c_4_+"-m.,w'_,IL"--1i--'u"'JC....,f--------'Holdi ng. time violation ( ext!:o.ac:..:tcio:"'"L--) ____ +-..:L::.:2:::6.=2=-2 -4l 

I~-~M::.:;W:.:.:_-7.:_. ~(0:..:'·-=2~'')_-ri:__._74~2~1'---t-----~l;:.ea~d~-------+-----'1..::5..:.9...._-4~m~.~J-~-----'M~at~n~·x~s~oiik::-:·e~r~ec~o~v~e~~~be~l~ow~3:::.0~n·e~~~e~nt~------+W~G~5~6~2~5~ 
MW-8 (0'-2')_·-+ ) ...;;6:::0..:.10::_+------'a"'n'-'ti::.:m::::o:.:.nv,__ ____ ,_,':___ _ __;l~l~. l,__-+-"-'m!iKg J Matrix soike recoverv be_i£~" 30percent WG5624 

_ _ !v.!W -8 (0' -2') I 7421 lead ! 6!. 8 me ~+-'J"-----t------'M:=at:::ri.:..:x..::SPr.:ic::k:::.e :::re:::C::..ov,~e:.::;__ry::.be:::l::.ow;;~3::..0·-,; DC;Ir:::c~e;:n:t~~~~~~~~~w;;_.,o"'~.:;..5:::.6"'=:2c:.5~ 
--~W·8 (0'-2') ____ -+-i .,.::::80::_-8"'0:......J-·--c--4::,.24'~-Dc:.;D=D----+<:______::0~.4!.CI _ ___._~m~l!lfcK:!J(g'+-U"-'J'---!-------::.Su'=!!rr:~o~e recovcrv too low WG5569 _ 
_ t:iW·8 (0'-2') ! 8080 4,4'-DDE < 0.087 ' mg/Kg UJ i Surrogate recovery too !ow WG5569 

''----'M:.:.W:_:___:c·8-'-(0::..'..:-2:.L') __ ~I'--'8"-0-'-80=--+--------4__..4_'·coD..:Dc.;Tc__ ______ ~---··:::0·:_:_16::___-f_.::m':.f1W~IK:!JcgtLf---'U"-'J'--fi _____ __:;S.:::.urr:.:_o"'og>.::<a:::te_:.r::.:ec:::o:_:_ve::.:ery~to:::o.:.lo:::w::_ ______ f-W.!!..'::G~5~56::;9'-Ji 
MW-8 (0'-2') ! 8080 aldrin < 0.2.v6_---!-'m"C1:rt..!:WlK~•,_;·~lJ~J---!-----·---'S:::u!!.rr.~o~_:;g~at~e:_:_re::.:c~o:_:_ve::.:ryL.!Cto'C!o!-'lc-:o.:::w ______ ~W~G~5:=5~69!...11 l -- ----

!1~-_.::.M~W~-8~: ('.:::.0~'-2:::.'L-)-+i ~g~o8~0,___+-------=a~lln~th::::a-..:B~I~IC~----~<.~~0~.0~95~-+~m~g/IK~cg~+-U~J~f---------~S~urr~~o~g~a~te~r~ec::.:o~v~e~ry~t~oo~lo~w~·--·-----+2W~G~55~~6~9~ 
~W-8 (0'-2') I 8080 aroclor 1016 < 0.97 , mw'Kg UJ Surrogate recovery too low WG5569 

~--~M~W~-8~(..::0'~-2~''l.:__-+!~so.~80~+-------~a~roc.~lo~r~l~22~1~----~-<--~0~.5~7--~.~nl~WIK:!J(g'+-U~J,___~----------~S~urr~ogatereco~~~o~o!-'l~o.:::w ____________ ~W~G~S:=5~69~l 
_ _;_Mc.:.W.:..:.__-8::..(>-=0_'-=2_'J.-._)--t! __ s_0-'-80'---t-- aroclor 1232 < -~0:.:_.5.!._7 __ -+--~m.._,tJ;'.':wiK~g·cjl___olJ:.:_J-+-------'S::.!u:!.rr~o=~:at:!:e.'.:re~c~o~:..:l:-::oo~loc.cw:__ ______ t-:-W:.:G:::5::..:5:.::6:::.9_ljl 

ir MW -8 (0'-2'L--!-!, .._..::.80,..8"-'0~1---~ -_ -_ -:_ ..:.!!a.:..:r~oc~.:..:l!-'o:r~l ::::2=.4:2~~~~-·-_--_-·_·- 1---.;:__-- _ 0.57 1 myKg_.l---'l'-"J J,_,
1 
______ ___ :::,::Su'!~ate recovery too low WGSS69 

_ MW-8 (0'-2') I 8080 aroclor 1248 23.4 i mWKc J Surrogate reco~:-:erv~t::-:oo"-"lo,_.w.__ _____ +..!W.!:.:G~5S~6~9~il 
ii :__.____::Mc:.W:.:...:-8:..:(.:::10-'-2::..~·

1

)~-+i--=8,;;_08:::.:0:....t-·-----=a::.:roc:..:.:.:lo:.:..r.:.l.::.25.:..:4:..____ < 0.57 I m!i~SJ! UJ Surrogate recovery too lo_~--------t--'W"-G"""SS'-'6-'-9--iil 
!.------_ __:M:~Wc.:-:::.8_::.. (10~'_,-2'-''),___+ j' ___:8~0.::.80"---+---·---=-a.:..:ro:.::c.:.olo:.:.r.:.l.:::2:::c60::._ ___ +<"-- <::.:l .:5_7:__--ilf..'m=!iccK:o<g,•_ 1-U"'J:.._I---------~ate recovery too low WGS569 
i MW-8 (0'-2') ! 8080 beta-BHC < 0.081 ! mg/Kg UJ Surrogate recovery too low WG55691

1 

II MW-8 (0'-2') i 8080 -+---- .....:c::.:h:-=lo.:..:rd::::ac:.:ne=---------' < _..::2_,.7_--l..:m:.:Jtg/;,;..:..:IK"'-tg--=U . .:.J-+----·--- .. ---Surro~e recovery too low _________ -+-'W:.:...:::G.::.55:;.;6.:..:9--1 

a MW·8 (0'-2') il 8080 I delta·BHC ~<..:< .... -_--_::.;0.:::_0;:.:58::_---t-:..:m~ggi::..:IK.:.o:g,_• 1--'l"'JJ,_, Surrogate recovery too low WG55691 

!
~ MW -8 (0' -2') : 8080 _ i__ dieldrin -]_:: ___ ~0::.0::.-6:o:5_+m:.::•:;z..;.YIK.Jl.;.l ___,U"-J-+-------'!S~urr=og~la~te~recovery . .:t.:coo::..::.lo:.cw.:..------+-'WLG:;:c,:.:55::.:6:.:9~i1 
I
' MW-~~ 8080 endosultan I r < 0.078 mg/Ke lJJ Surro~ate recovery too !ow I WG55~ 
I.. MW-8(2:·2') : 808"'0-l------"e:.::nd::.::osulfan II < 0.068 mwK~ UJ ! SurrQEate recovery too low I WG5569 i 

MW -8 (0' -2') ; 80&0 endosulfan sui f~:~te=----+-<---'0'-'-'. 096 myKg , ___ U:::-:_J +-------:cSu~rr.::o~o~~·a~tc=re~c~ov~e~ry~to~o~l~o.C'w _______ -J.-W~G~5:,:5~6~9-41 
~W -8 (O'~ii __ ! . 80SO endriit , < 0.06 7 . _fT1g,:.:IK-"Cg'-t---'U::..:.J_t __ , _______ · _,S:.:u'-"·rr'-"0"'-ga"'t"'e _,_,rc:.:C:,:Ov.:_:e::.:rvL·_,to:::o.:.l::._ow:::_ __ ·----f--"W.::G:.::5..:.56::..:9:....j 

MW-8 (0'-2') L 8080 II endrin a!de!!J::9e 1 < 0,43 I m=g,/K.:.ocg._' t--"U!.J 4 _________ >o:S~urr: . .:.: og_ate recovery too low WG5569 il 

· ___ MW-8 (~- 8080 endrin ketone I< O.~.?.'!___~~l.l .. +--~U:.:cJ-t---------"S::!u!.!rr.:::oJ.tga~t.~e.:_:re~cc~o"-ve~ry too low WGS569 1! 

ll---·---'-":1_~8 (0'-2')._·-+j' _..::8c.::0::::80::.._-!-Ii -------"~='amc:.=mcoa·_:,:B:..:H~C,-_______ < 0.07 mv/)(_JLI-U"'J"----i------.:::Su::::rrc.co=g:a_,te::.:r.:::ec::.::o~.~!Y!oO low , WG5569 ij 
,
1 
__ .l:J~_:UQ' -2') ___ ...;._,_80~8"-'0:__+-----....:h:.:erpt,..a~ch..,1:,:o,__r ----~+:--QJ.? mg/Kv UJ Surrogate recoverv too low/matrix spike recovery too high I WG551S~.J 

1
:' ' MW-8 (0'-2') I 8080 < 0.074 SurrQ£ate rec~Y.~_ry too lo<Y I WG5569 jl 

MW-8 (0'-~_jlQ~ < 0.26 Surr~~ recovery too low I WG5569 i 

_ MW-8 (Q'-2) _ _j_!!Q!!O _, ____ toxap~~<;_ _ ___ ---1.::__ I.J . -~n.:ogate recoverv too low -------1-WG5s69l 

[L-.hl~:!Q_. L2_421 ---- _1-~~---- - "-----?A_3 __ L!!}g(_JSg_ ~~tnx sr:!~_::_~~~EY below 3._9~! I WG5625 r, 

q:lwordproc\3394 !\33941 053.WK4 16 09/29/97 
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Table 82-3 
Summary of Laboratory QC Nonconformances 

Former MNOP Landfill 
Macon, Georgia 

Rust Project No. 33941.000 

[i ~ - - ! ! j Rusttlag 
U====~M~a~t~r~ix~~~~M~e=t~ho~d~LP==-==A~n~a~l~ys~i~s====~L=R=u=s=t=fl~a~g?=i================~·E=x~p=la=n=a=t=i=o=n,_============-======~~~~==9 
~--~g~ro~u~n~d~w~,a~te~r--r-~6~0~1~0--~i ____ ~in~o~~~s I B~m~~r----------------M~e __ t_h_od __ b_la_n_k __ c_o_n~trun~~in~a~t~io~n~----------~--~----~l 

I 
Analytes 

I Affected 
I 8 

il groundwater 7740 selenium I Mil i Matri~~pike recovery too l_.::.o_w:c ________ ---'-+-....:::..---1! 
t_goundwater j 7841 thallium Mil i _________ ~M~at:c:r.:.:ix'-'~.ikc recovery too low r groundwater 8260 I volatiles - I 0=1 Matrix spike rccoveryc...t_o __ o--:-1-'-o_w _______ _ -t-----=----11 
]\___groundwater 8260 I volatiles ~Su . Surrogate recoverv too high 
!!_ _ ____grounc!_water 8260 volatile~~ SuM! I Surrogate recovery too high/matrix~ike recovery too low 
j groundwater 8270 semivolati!es 

1 
l-Ite I Holding time violation (extraction) 

6 

6 

5 
2 
I 

91 
l 
4 
I 
1 
12 
l 

116 
5 
2 

92 
i 24 

4 
6 

6 

6 
53 
I 

! 
135 
3 

59 I 
I 

7 
10 

I
' sediment 8260 1 Su!rogate recoven' too high 

ll.

ll_ sedim~nt I 8260 I SuS I I Surrogate recovery too high and too .!.5JW 
. sediment _ 8270 1 Hte 1 Holding time vi?lation (extraction) 

sediment 8}30 1! Ll ! LCS recoverv roo low ·---'--------;r-----'-"'-----il 
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r-:-::_-::_-::_-::_-=-s:;o:_•l:~~~--t-----8080 1
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!i surface water '! semi volatiles 1 Ml Matrix spike recovery to II 
I -"""~~.--~~--+------
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11.-.. ~urface water , 8330 explosiv~ residues __ M_l_--+------·--fl.i!!trix spike recove_ry too low § 
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