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Environmental investigations of the Allied Industrial Park (AlP) conducted from 1996 through 2000 

were compiled, presented, and interpreted in this Hazardous Site Response Act (HSRA) compliance 

status report. Results and interpretations for the AIP are: 

Soil 

The HSRA screening of AIP soil samples identified relatively few constituents (1 ,2-Dichloroethene, 

antimony, cadmium, tetrachloroethene, trichloroethene, and zinc) that exceeded Type 1 HSRA 

standards. Only trichloroethene (TCE) exceeded the Type 2 HSRA standards. TCE exceeded the 

standards only at locations ISL-4 and ISL-117. All soil samples were in compliance with Type 4 

HSRA standards. 

The limited number of constituents and sample locations that exceeded HSRA standards is indicative 

of the relatively low impact associated with this medium. No clear source areas were found in 

relation to the TCE plume. Given the few stations that exceeded the HSRA standards, a limited soil 

removal could potentially bring the AlP into compliance with the Type 2 (residential) HSRA 

standards. 

Groundwater 

The primary concern with groundwater at the AIP is the TCE contamination across the site. The 

lateral extent of three TCE plumes has been defined (see Figure 4-2). These three distinct plumes 

trend north to south across the AIP, and are apparently associated with areas of increased hydraulic 

conductivity identified in the hydrogeologic investigation. A large majority of the plumes exhibit 

concentrations that exceed HSRA standards. 

The vertical extent of the westernmost plumes is considered well characterized where the Water · 

Table Aquifer is thin ( < 15 feet thick). However, current data indicate the southeastern quadrant of 

the AlP has a greater water table thickness (> 30 feet thick). Monitoring wells installed during the 

2000 field investigation were screened near the base of the Water Table Aquifer and exhibited 

significant TCE contamination. No results from the underlying Tuscaloosa Aquifer are avaiJable for 

the AlP however, monitoring wells screened within and below the MNOP Confining Unit at the 

MNOP Landfill indicate that groundwater contamination has crossed that hydrologic unit anq 

entered the Tuscaloosa Aquifer. 

The presence of the high organic concentrations at the base of the Water Table Aquifer and the 

presence of low concentrations of TCE in the Tuscaloosa Aquifer at the Landfill indicates the 
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vertical extent of groundwater contamination at the AlP may not be completely defined. There is a 

high degree of concern over potential vertical migration since the Tuscaloosa Aquifer is the source 

of several operating industrial production wells on and adjacent to the AlP. Although local 

production wells are reportedly only used as a source of industrial process water, the possibility of 

contamination in a significant regional aquifer system may require further investigation and/or 

remediation. 

Surface Water and Sediment 

Samples of surface water and sediment in the middle AlP drainage feature indicate it is not impacted 

by any AIP related constituents. The water table TCE plume is not expressing into this feature during 

periods of low water table, although it is possible that groundwater could intersect this drainage 

feature during periods of high water table. Given the minimal number of constituents and 

concentrations documented in surface water and sediment, these media require no further action. 

No sediment results exceeded the HSRA Type 1 soil standards. No surface water result exceeded 

the Georgia Water Quality Standards. 

HSRA Certification Statement 

I certify under penalty of law that this report and all attachments were prepared under my direction 

in accordance with a system designed to assure that qualified personnel properly gather and evaluate 

the information submitted. Based on my inquiry of the person or persons who manage the system, 

or those persons directly responsible for gathering the information, the information submitted is, to 

the best of my knowledge and belief, true, accurate, and complete. I am aware that there are 

significant penalties for submitting false information, including the possibility of fine and 

imprisonment for knowing violations. 

Based on my review of the findings of this report with respect to the risk reduction standards of the 

Rules for Hazardous Site Response, Rule 391-3-19-07, I have determined that ~'Th.~,~~~~ 
BEN,e-~-, .;z'~l~'" 

1) Groundwater at this site is not in compliance with any Type risk reduction stan~·,.G.,.,~"~~~~~~--·~~~{I~ 
;JI .(t• 6(j}(/' "Z..,_"" ~;, •ok i\* 

2) Soil at this site is in compliance with Type 4 risk reduction standards. / ~ , <::'"V 't, ~' \~ 

3) Sediment at this site is in compliance with Type 1 risk reduction standards. \ "i l . . \1 H 1 
· A -:;rl <!I ~?,'.?. 1 , s ···" 1f'i! 

v~ ~ ".,. ~o- r·'·"(' . .., /.,,, 

4) Surface water at this site is in compliance with Georgia Water Quality Standard~~:.P;(>o.,...,.,"--::;~~. 1·~. :<+"-~:;r 
~ j ~ / 4# ~ I ~ ~~ 0; <><Jo o o ~c~:' ,, ,.. 

Lf1/ ~ ~ -- ~ /18 ;0 0 ~\~~~~~.:~~~;;;;;~~b·· 
Authorized Signature 
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This compliance status report describes the environmental investigation conducted by Science 

Applications International Corporation (SAIC) at the Allied Ind~strial Park (AIP), which is a portion 

of the former Macon Naval Ordnance Plant (MNOP). The investigation was conducted to assess 

groundwater, surface water, sediment, and soil, and included the collection of geologic, 

hydrogeologic, and chemical data from across the AlP. The Georgia Hazardous Site Inventory (HSI) 

cun·ently lists the AlP (HSI number 1 0308) as a Class ll site under the Georgia Hazardous Site 

Response Act (HSRA) (Georgia Environmental Protection Division [EPD] 1995). The intent of the 

current investigation was to fully document the nature and extent of contamination and establish the 

site's compliance status relative to HSRA. 

This compliance status report was prepared by SAIC for the Savannah District of the Army Corps 

of Engineers (COE) in accordance with Contract Number DACA21 -95-D-0022, Delivery Order 

0017. 

1.1 Site Description 

) The former MNOP includes two separate areas that were recently investigated: the MNOP Landfill 

and the AIP. The AlP/Landfill site is east of U.S. Highway 129 Business on Guy Paine Road, and 

occupies just over 430 acres (Figure 1-1). Figure 1-2 is a site map of the AlP/Landfill. The AlP is 

shown in greater detail in Figure 1-3. 

The ongoing environmental investigation of the MNOP Landfill is being completed under the 

purview of the Comprehensive Environmental Response, Compensation, and Liability · Act 

(CERCLA). A Phase I Remedial Investigation of the MNOP landfill was recently completed (SAIC 

2000). The AIP, however, is being investigated under the purview of HSRA and is the focus of this 

report. Given the proximity of the two areas, there is some overlap between the investigations. 

However, only AIP data were used in the quantitative comparisons with HSRA criteria and the 

subsequent determination of compliance status. 

The MNOP was constructed and operated by the Reynolds Corporation prior to World War ll. The 

Navy assumed operations in 1941 and continued operations until 1965 for the production of 

ordnance. Most of the existing buildings and infrastructure at the AlP were originally part of the 

MNOP. After naval operations ceased, some of the industrial park property, primarily the southern 

half, was sold for industrial development. The AIP is currently being developed by the Macon-Bibb 

AIPSection l.draft.doc l-1 
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County Industrial Authority (MBCIA), which also leases buildings as office and warehouse space 

to various industrial and commercial tenants. Twelve property owners purchased tracts in the 

industrial park from the MBCIA. The northeast corner of the site has been acquired by the City of 

Macon for recreational purposes (ballfields and a pool). 

The MNOP is bordered to the west and southeast by large industrial facilities, to the north by light 

industrial facilities, and to the south by the floodplain of Rocky Creek (Figure 1-1). The Rocky Creek 

Waste Water Treatment Plant, operated by the Macon Water Authority, is located along the 

southeastern border of the AIP property. The western side of the property is bordered by a railroad 

track, which separates the site from the Armstrong Cork Company (Armstrong World Industries) 

plant site. The property to the north of the site is primarily developed by commercial and industrial 

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

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

a Class IV HSRA site (HSI site number 10027). 

1.2 Allied Industrial Park History and Previous Investigations 

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

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

with the Navy. In 1973, Maxson sold the property to Allied Chemical Corporation, which 

manufactured automobile seat belts at the site. Allied sold the property in 1980 to the MBCIA. 

Four environmental sampling events and one research study were conducted at the former MNOP 

site prior to the investigation reported herein. Beaver Engineering, Environmental Science and 

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

Rust E&I (Rust) conducted the four sampling events. Rust also prepared a research report for the site 

(Rust 1994), but it did not include any environmental sampling. With the exception of the Rust 1996 

Site Investigation (Rust 1997), previous sampling events were limited to relatively small, specific 

areas of the AIP site. In general, the prior studies identified various inorganic and organic 

constituents in soil and groundwater at the AIP that may be related to past operations. 

No specific sources have been identified at the AlP. However, the Rust report (Rust 1994) indicated 

several areas that could possibly serve as sources due to potential past use . The potential source 

areas that exist at the AIP are: 

• plant operations area 
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• above ground storage tanks (ASTs), underground storage tanks (USTs), and oil recovery area 

• electric transformers 

• explosives storage and handling areas, and 

• off-site sources. 

The 1996 Rust investigation and the 1998-2000 SAIC investigations focused on the suspected source 

areas and the resulting data from these two investigations serves as the basis of this compliance 

status report. 

1.2.1 1996 Site Soils Investigation 

In the 1996 Site Investigation conducted by Rust (1997), soil samples were collected from 63 direct 

push technology (DPT) sampling locations within the AlP. The 1996 Rust data were included in the 

HSRA criteria screenings (Section 4.0) as well as used in the nature and extent discussion. The 

specific discussion of the 1996 sampling activities can be found in Rust ( 1997) and summary 

discussjons are provided in SAIC (2000). 

The results of soil sampling indicated that trichloroethene (TCE) and trace amounts of other 

· chlorinated organic compounds are presentin the soils of the AIP site. These data indicated the 

highest levels of TCE to be present at locations ISL-4 and ISL-8. Low levels of TCE are also 

detected in soils throughout the site. Tetrachloroethene (PCE) is also present in the shallow soils 

at ISL-4. Sample locations are discussed and presented in Section 2.0 of this report. 

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

Considering the widespread coverage of the sample locations and the limited background soil data 

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

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

at sample location ISL-8 and may be associated with the former MNOP sewage treatment plant. 
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In the 1996 Site Investigation conducted by Rust (1997), a total of 60 DPT groundwater samples 

were collected from across the AlP. These data were incorporated into the HSRA report as 

appropriate. The specific 1996 sample locations are discussed in Section 2.0. 

The extent of groundwater contamination was described by Rust in the 1996 Site Investigation 

(Rust 1997). The primary constituents detected included: TCE, cadmium, chromium, lead, and 

nickel. Additional analytes were detected, but were not considered to be significant. TCE was the 

only compound which appeared to have had a significant impact to groundwater quality and a clearly 

defined plume was present when TCE concentrations were mapped. TCE was detected in 28 of the 

60 collected groundwater samples and varied widely in concentration from 0.0018 mg/L to 62 mg/L. 

The highest concentrations of TCE were detected along the west and southwest portions of the site. 

The presence of metal analytes was thought to be partly due to turbidity in the collected samples. 

Groundwater analyses included numerous detections of the targeted inorganic analytes. 

Concentrations of cadmium, chromium, nickel and lead were reported to be variable across the site 

and displayed no 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, Rust proposed that all four of these analytes may have been 

present as a result of turbidity rather than as a dissolved species in groundwater. The specific 

discussion of the 1996 groundwater sampling activities can be found in Rust (1997) and summary 

discussions are provided in SAIC (2000). 

1.3 Project Objectives 

The project objectives for the AlP investigation were defined primarily by HSRA. Namely, the 

objectives are: 

• Document all of the field activities and analytical results from the current AlP inves!igation. 

• Detennine the horizontal and vertical extent of contamination at theAIP. 

• Determine whether site contaminants constitute a threat to human health or the environment. 

• Establish the compliance status of the AlP via the HSRA screening process. 

• Determine the need for future actions and/or no further action; and, 
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• Gather necessary data to support development of a Corrective Action Plan(s) (CAP), if 

wan·anted. 

1.4 Project Scope 

The scope of the HSRA investigation at the AIP was as follows: 

• Sample local production wells 

• Collect stratigraphic and hydrogeologic information from test borings 

• Conduct a soil gas survey 

• Collect surface and subsurface soil samples 

• Install groundwater monitoring wells 

• · Sample new anct·existing groundwater monitoring wells · 

• Perform slug tests 

• Collect surface water and sediment from drainage features on the AlP 

• Compile and evaluate all of the collected data in the CSR. 

The environmental sampling activities performed during 1998 through 2000 are fully described in 

Section 2.0 (Field Investigation) and Section 3.0 (Hydrogeologic Results). Data and interpretation 

relative to the HSRA criteria is presented in Section 4.0 (Nature and Extent of Contamination). 
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This section documents the field activities completed at the AlP during the 1998 through 2000 

period. During this time period, SAIC collected surface and subsurface soil samples, surface water, 

sediment, and groundwater samples from the AlP. Additionally, continuous coring was conducted 

to characterize the subsurface geology and groundwater monitoring wells were installed to better 

characterize the site hydrogeology. All of the field activities were documented in field notebooks 

(Appendix A). The various aspects of the field investigation are discussed in the following 

subsections. Where appropriate, the types and locations of 1996 Rust samples will be referenced. 

However, specific discussion of sampling techniques and activities performed by Rust are not 

reiterated here, but can be found in Rust (1997). 

2.1 Geological Investigation 

During 1998, SAIC conducted continuous coring at 10 locations across the former MNOP (AlP and 

Landfill). Seven of these were within the AlP and three were within the MNOP Landfill (Figure 2-1). 

Each of these coreholes was designed to reach the base of the unconfined aquifer and to attempt to 

characterize the subsurface down to the top of the regionally significant Tuscaloosa aquifer. Coring 

) operations were conducted from 3/17/98 through 3/25/98. Total depths ranged from 50ft below land . 

surface (bls) at MW-2B to 155ft bls at CH-2. 

) 

Coring was accomplished using RotosonicTM drilling methods. RotosonicTM drilling is performed by 

using a dual cased drilling system that employs high frequency mechanical vibration to advance the 

hole and to collect continuous core samples. During drilling or coring, a temporary outer steel casing 

is advanced through vibration and is not removed from the hole until the well is installed or the hole 

is abandoned. The temporary steel casing serves to maintain the borehole integrity and to protect 

against cross-contamination within the aquifer while drilling. Because the temporary casing also 

serves to keep the borehole from collapsing, drilling mud is not generally used. In most cases, 

potable water is sufficient to bring the cuttings to land surface. However, on some occasions, a small 

amount of Quikgel™ drilling mud is used to assist in removing very coarse-grained or indurated 

sediments from the borehole. 

Continuous geologic cores were obtained at each of the ten corehole locations. The 4 in. cores were 

extmded directly from the core barrel into plastic sleeves, which were knotted at the basal end of the 

core. The cores were then examined and described in the field by a geologist. Field geologic logs 

are included in Appendix C. The core samples were quartered, and a quarter section was wrapped 
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in plastic and placed in water-resistant boxes. The boxes were labeled in the field to designate the 

corehole number, run number, depth of each run, and percent recovery. These samples were then 

archived in a vacant building at the AlP used as the staging area for the 1998 investigation. The 

remaining% portion of the core was discarded as IDW. 

At the AlP, samples of clayey material were taken from core CH-6, sealed in plastic sleeves, and sent 

to a geotechnical laboratory for permeability analysis. Material from landfill cores CH-10 and 

MW-4B was also analyzed for permeability. 

2.2 Soil Gas Survey 

An extensive soil gas survey was originally planned for the investigation at the AlP with the 

installation of up to 150 collectors. During the planning for the soil gas survey, it was decided that 

a phased approach should be used, beginning with a control phase, followed by up to two 

investigatory phases. The purpose of the control phase was to place the collectors at points that had 

previously been sampled for soil, varying the locations from spots of gross soil contamination to 

spots previously shown to be clean, to attempt to duplicate the previous results. 

) Collectors were provided by Quadrel Services Inc. of Clar.k,sburg, Maryland. The Quadrel method 

of soil gas surveying bears the name EMFLUXTM. It consists of small glass tubes, filled with filter 

material, that are buried just a few inches below ground and left for a minimum of 72 hours prior to 

retrieval and analysis. 

For the control phase, 18 collectors were installed at locations within the AlP on March 06, 1998. 

At the AlP, collectors were labeled ISG-1 through ISG-18. They were installed at previously 

sampled locations. The 18 AlP collectors were retrieved on March 11, 1998. The soil gas collectors 

were shipped for analysis on the same day as retrieval. Soil gas sampling results were inconclusive. 

A similar control phase conducted at the Landfill also yielded inconclusive results. Since the control 

phase investigation was a failure, a decision was therefore made to discontinue the soil gas 

investigation. 

2.3 Soil Sampling 

2.3.1 1996 Soil Sampling 

During the 1996 Site Investigation conducted by Rust ( 1997), soil samples were collected from 63 

DPT sampling locations (ISL-1 through ISL-63) within the AlP. These locations are mapped on 
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Figure 2~2. These samples were collected in the vicinity of suspected source areas. A surface soil 

sample was collected from 0 to 2 ft bls at each location. Additionally, one sample from a deeper 

interval was also collected, with the specific depth interval determined by field screening procedures. 

Samples were analyzed for volatile organic compounds (VOCs) (Environmental Protection Agency 

[EPA] method 8260), sernivolatile organic compounds (SVOCs) (EPA method 8270), 

pesticides/polychlorinated biphenyls (PCBs) (EPA method 8080), priority pollutant (pp) metals 

(EPA methods 6010, 7060, 7421, 7740) and explosives (EPA 8330). Summary tables of Rust 1996 

soil data are provided in Appendix 0. All of the detections in this soil data set were included in the 

HSRA screening for the AlP and are referenced where appropriate in the nature and extent 

discussions provided in Section 4.0. 

2.3.2 1998 and 2000 Soil Sampling 

The more recent soil sampling included locations ISL-64 through ISL-126 (collected in 1998), 

ISL-127 and ISL-128 (collected in 1999 to replace ISL-113 and ISL-114 which had unknown 

coordinates), and ISL-201 through ISL-211 (collected in 2000). Sample locations are depicted on 

Figure 2-3. Table 2-1 summarizes soil sampling information for the 1998 and 1999 field activities. 

Table 2-2 summarizes the soil sampling for the 2000 field activities. The sample collection and 

handling followed the procedures specified in the workplan (SAIC 2000) and Quality Assurance 

Project Plan (QAPP) (SAIC 2000) and included full documentation of activities, calibrations, and 

chain of custody for each sample. Much of the sample collection and handling details are described 

in the field log books (Appendix A). The chain of custody record is maintained in the project file. 

Information on sample handling, preservation, and analyses is also specified in the Quality Control 

Summary Report (QCSR) (Appendix M). 

Analytical results for the 1998 and 2000 soil sampling appear in Appendix N (raw validated data) 

and Appendix 0 (summary tables) . 

Based on the Rust (1997) investigation results, the analytical suites for soil were narrowed to focus 

on those components that appeared significant. Thus, for the 1998 sampling, all surface soil 

locations were analyzed for VOCs (~PA Method 8260) while only selected surface locations were 

analyzed for SVOCs (EPA Method 8270). The 1998 subsurface soil intervals were only analyzed 

for VOCs. No metals analyses were performed on any of the soil samples. For the 2000 sampling, 

which was intended to clearly define the VOC plume and locate possible source areas, only VOCs 

were analyzed. 
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Sample Number 

ISL-64 
ISL--65 
ISL-66 
lSL-66-A 
ISL-67 
ISL-68 
!SL-69 
ISL-69-A 
ISL-70 
~SL-71 
1SL-72 
!SL-73 
ISL-74 
lSL-74-A 
lSL--75 
ISL-76 
rsL-77 
ISL-77-A 
lSL-78 
ISL-79 
ISL-80 
lSL-80-R 
ISL-80-TB 
fSL-81 
ISL-82 
ISL-83 
ISL-84 
!SL-85 
Sl.--86 

1SL-87 
ISL-88 
ISL-89 
ISL-90 
ISL-91 
ISL-92 
ISL-93 
ISL-94 
ISL-95 
SL-96 

1SL-97 
ISL-98 
ISL-99 
ISL-100 
1SL-101 
ISL-102 
ISL-103 
ISL-104 
ISL-105 
JSL-105A 
LSL-106 
ISL~107 

ISL-108 
ISL-109-01 
ISL-109-02 
ISL-109-03 
ISL-110-01 
ISL-1 10-02 
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Table 2-1. Summary of 1998 and 1999 Soil Sampting 
Allied Industrial Park 

Former Macon Naval Ordnance Plant (Continued) 

Date Sample Sample 
Collected Interval Ty~ Comment 

05/ 1211998 0-1 Soil Hand Au_ger 
05/12/1998 0-1 Soil Hand Auger 
05/13/1998 0· 1 Soil Hand Auzer 
05/13/1998 0·1 Duplicate 
05/ 13/ 1998 0-1 Soil Hand Auger 
05/13/ 1998 0 -1 Soil Hand Auger 
05/13/ 1998 0-1 Soil Hand Auger 
05/13/1998 0-1 Duplicate 
05/ 13/ 1998 0-1 Soil Hand Auger 
0511 3/1998 0·1 Soil Hand Auger 
05/ 14/1998 0 ·1 Soil Hand Auger 
05/14/1998 0-1 Soil Hand Auger 
05/ 1411998 0-1 Soil Hand Auger 
051!4/1998 0- 1 Duplicate 
05/ 14/1998 0-1 Soil Hand Auger 
05/14/1998 0-1 Soil Hand Auger 
05/14/1998 0- l Soil Hand Auger 
05/14/1998 0-l Duplicate 
05/1211998 0·1 Soil Hand Auger 
05/13/1998 0-1 Soil Hand Auger 
05/13/1 998 0-1 Soil Hand Auger 
05/13/1998 ·- Rinsate 
05/ 13/ 1998 .. Trip Blank 
05/13/1998 0-1 Soil Hand Auger 
05/13/1998 0-1 Soil Hand Auger 
05/14/!998 0 -1 Soil Hand Auger 
05/13/1998 0- 1 Soil Hand Auger 
05113/1998 0-1 Soil Hand Auger 
05/14/1998 0-1 Soil Hand Auger 
05/15/1998 0-l Soil Hand Auger 
05/14/1998 0-1 Soil Hand Auger 
05/14/1998 0- 1 Soil Hand Au!!er 
05/14/1998 0-1 Soil Hand Auger 
05/14/ 1998 0-1 Soil Hand A11ger 
05/ 12/1998 0-1 Soil Hand Auger 

. 05/1211998 . 0 -1 .Soil Hand Auger 
05/ 13/1998 0- 1 Soil Hand Auger 
05/1 4/1998 0-1 Soil Hand Auger 
0511~/1998 0-1 Soil Hand Auger 
05/1511998 0-1 Soil Hand Auger 
05/15/1998 0-1 Soil Hand Auger 
05115/1998 0-1 Soil Hand Auger 
05/1211998 0 -1 Soil Hand Auger 
05/ 1211998 0-1 Soil Hand Auger 
05/13/1998 0-1 Soil Hand Auger 
05/1211998 0· 1 Soil Hand Auger 
05/ 1211 998 0-1 Soil Hand Auger 
05/1211998 0-l Soil Hand Auger 
0511211998 0-1 Duplicate Hand Auger 
05/19/1998 0-1 Soil Hand Auger 
05/15/1998 0-1 Soil Hand Auger 
05/15/ 1998 0-1 Soil Hand Auger 
06/09/1998 0-2 SQi1 Drilled Boring 
06/09/1998 24·26 Soil Drilled Boring 
06/09/1998 36-38 Soil Drilled Boring 
06/08/l 998 0-2 Soil Drilled Boring 
06/08/1998 14-16 Soil Drilled Boring 

2-11 
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Sample Number 

ISL- 110-03 
ISL-11 1-0 1 
ISL- 111-02 
!SL- 111 -03 
ISL-1 12-01 
ISL- 112-02 
ISL-112-03 
ISL- ll 3 
ISL-114 
ISL- 11 5-01 
lSL- 115-0l-A 
!SL-115-02 
JSL-115-03 
ISL-116-01 
ISL- 116-01-A 
ISL- 116-02 
ISL-116-03 
!SL-117-01 
!SL-117-0 1-A 
!SL-117-02 
ISL-117-03 
JSL- 118-01 
ISL-118-02 
fSL-11 8-03 
!SL-119-01 
ISL-119-01-R 
ISL-119-01-TB 
lSL-119-02 
ISL- 119-03 
!SL- 120-0 1 
ISL-120-02 
JSL-120-03 
ISL-121-0l 
ISL-121-02 
lSL-12 1-03 
ISL-121-03-A 
ISL- 122-01 
!SL-122-02 
ISL-122-03 
ISL- 123-01 
ISL-123-02 · 
ISL-1 23-03 
ISL-125-01 
ISL-125-02 
lSL-125-03 
!SL- 126-01 
ISL-126-01-A 
ISL-1 26-02 
!SL-126-03 
ISL-127 
ISL-128 
T RlP BLANK 

Ana lyucal Sutte 

Table 2-1. Summary of 1998 and 1999 Soil Sampling 
Allied Industrial Park 

Former Macon Naval Ordnance Plant (Continued) 

Date Sample Sample 
Collected Interval T ype Comment 

06/08/1998 36-38 Soil Drilled Boring 
06/09/1998 0-2 ·Soil Drilled Borin_g 
06/09/1998 12- 14 Soil Drilled Boring 
%/09/1998 28-- 30 Soil Drilled Borina 
06/09/1998 0-2 Soil Drilled Boring 
06/09/1998 14- 16 Soil Drilled Boring 
06/09/1998 30-32 Soil Drilled Boring 
05/13/1998 .. Soil Unknown coordinates · do not use 
05/14/1998 .. Soil Unknown coordinates- do not use 
06/08/1998 0-2 Soil Drilled Boring 
06/08/1998 0-2 Duplicate Drilled Boring 
06/08/1998 8-10 Soil Drilled Boring 
06/08/1998 16- 18 Soil Drilled Boring 
06/08/1998 0-2 Soil Drilled Boring 
06/08/ \998 0-2 Duplicate Drilled Boring 
06/08/1998 6-8 Soil Drilled Boring 
06/08/1998 26-28 Soil Drilled Boring 
06/05/1998 0-2 Soil Drilled Boring 
06/05/1998 0-2 Duplicate Drilled Boring 
06/05/1998 4-6 Soil Drilled Boring 
06/0511998 6-8 Soil Drilled Boring 
06/10/1998 0-2 Soil Drilled Boring 
06/J0/1998 10- 12 Soil Drilled Boring 
06/10/1998 20-22 Soil Drilled Boring 
06/J0/1998 0-2 Soil Drilled Boring 
06/10/1998 -- Rinsate 
06/10/1998 -· Trip Blank 
06/10/1998 10- 12 Soil Drilled Boring 
06/10/1998 22-24 Soil Drilled Boring 
06110/1998 0-2 Soil Drilled Boring 
06/10/1998 2-4 Soil Drilled Boring 
06110/1998 28-30 Soil Drilled Boring 
06/04/1998 0-2 Soil Drilled Borina 
06/04/1998 20-22 Soil Drilled Boring 
06/04/1998 36-38 Soil Drilled Boring 
06/04/1998 36-38 Duplicate Drilled Boring 
06/03/1998 0-2.5 Soil D rilled Boring 
06/03/1998 20-22 Soil Drilled Boring 
06/03/1998 40-42 Soil Drilled Boring 
06/0211998 0-2 Soil Drilled Boring 
06/0211998 9-11.5 Soil D rilled Boring 
06/02/1998 24-26.5 Soil Drilled Boring 
06/0211998 0-2.5 Soil Drilled Boring 
06/0211998 6.5-9 Soil Drilled Boring 
06/0211998 39-3!.5 Soil Drilled Boring 
06/04/1998 0-2 Soil Drilled Boring 
06/04/1998 0-2 Duplicate Drilled Boring 
06/04/1998 10-12 Soil Drilled Boring 
06/04/1.998 34-36 Soil Drilled Boring 
03/17/1999 0-1 Soil Hand Auger 
03/ 17/ 1999 0-1 Soil Hand Auger 
03/16/1999 -- Trip Blank 

l = VOCs (EPA 8260) 
2 = svoes (EPA 8270) 
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!Sampling Date 
Location Identifier Collected 

ISL-201-01 03106100 
lSL-201-0\B 03106100 
ISL-201-02 03106100 
!SL-201-03 03106100 
!SL-20 1-04 03106100 
ISL-201-05 .03106/00 
ISL-202-01 03/06100 
ISL-202-02 03106100 
ISL-202-02C 03106100 
ISL-202-03 03/06/00 
ISL-202-03A 03/06/00 
!SL-202-04 03/06100 
ISL-202-05 03/06/00 
ISL-203-01 03/07/00 
ISL-203-02 03/07/00 

ISL-203-03 03/07/00 

ISL-204-01 05/22100 
ISL-204-02 05122100 
ISL-204-03 05122100 
ISL-205-01 05122100 
ISL-205-02 05/22100 

1SL-206-0I 03/07/00 
ISL-206-02 03/07/00 

ISL-206-03 03/07/00 
ISL-206-04 03/07/00 

ISL-206-05 03/07/00 

ISL-206-05A 03107100 
ISL-207-01 03/07/00 

ISL-207-02 03/07/00 
ISL-207-02A 03/07/00 
lSL-207-03 03/07/00 
ISL-207-04 03/07/00 
lSL-208-01 03/08/00 
!SL-208-02 . 03/08/00 

ISL-208-03 03108100 
ISL-208-038 03/08100 
ISL-208-04 03/08/00 
ISL-209-01 03/08/00 
ISL-209-0IB 03/08/00 
ISL-209-02 03/08/00 
ISL-209-03 03/08100 
!SL-209-04 03/08100 

ISL-210-01 05!22100 
lSL-210-0 IC 05/2;2/00 
ISL-210-02 05/22100 
ISL-210-02A 05/22100 
ISL-210-03 05/22100 
ISL-2!0-04 05/22100 . 

ISL-21 1-0l 05122100 
ISL-21 1-0lB 05/22100 
ISL-211-02 05122100 
TB-001 03106/00 
TB-003 05122100 
TB-004 05122100 

Analyte Smte 
l = VOCs (EPA 8260) 
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Table 2-2. Summary of 2000 Soil Sampling 
Allied Industrial Park 

Former Macon Naval Ordnance Plant 

Sample Sample 
Interval Type Comment 

0-2 Soil H:llld Auger; Area surrounding !SL-117 

0-2 Split Hand Auger; Area surrounding !SL- I 18 
2-4 Soil Hand Auger; Area surrounding !SL-119 
4-6 Soil Hand Auger; Area surrounding lSL-120 

6-8 Soil Hand Auger; Area surrounding ISL-121 
8- 10 Soil Hand Auger; Area surrounding !SL-122 
0-2 Soil Hand Auger; Area surrounding !SL-123 
2-4 Soil Hand Auger; Area surrounding !SL-124 
2-4 Rinsate Hand Auger; Area surrounding ISL-1 25 
4-6 Soil Hand Auger; Area surrounding JSL-126 
4-6 Duplicate Hand Auger; Area surrounding !SL-127 
6-8 Soil Hand Auger: Area surrounding ISL-128 

8-10 Soil Hand Auger; Area surrounding ISL-129 
0 -2 Soil Hand Auger; Area surrounding ISL-130 
2-4 Soil Hand Auger; Area surrounding !SL-131 
4 -6 Soil Hand Auger; Area surrounding !SL-132 
0-2 Soil Hand Auger; Area surrounding !SL-133 

2-4 Soil Hand Auger; Area surrounding ISL-134 
4-6 Soil Hand Auger; Area surrounding JSL-135 
0-2 Soil Hand Auger; Area surrounding !SL-136 
2-4 Soil Hand Auge.r; Area surrounding ISL-137 
0-2 Soil Hand Auger; Area surrounding ISL-138 
2-4 Soil Hand Auger; Area surrounding ISL-139 
4-6 Soil Hand Auger; Area surrounding ISL-140 
6-8 Soil Hand Auger; Area surrounding ISL-141 
8-10 Soil Hand Auger; Area surrounding ISL-142 
8-10 Duplicate Hand Auger; Area surrounding ISL-143 
0-2 Soil Hand Auger; O n Johns Mansville Property 
2-4 Soil Hand Auger; O n Johns Mansville Property 
2-4 Duplicate Hand Auger; On Johns Mansville PropertY 
4-6 Soil Hand Auo;er; On Johns Mansville Property 
6-8 Soil Hand Auger: On Johns Mansville Property 
0-2 Soil Hand Auger; On Johns Mansville Property 
2-4 Soil Hand Auger; On Johns Mansville Property 
4-6 Soil Hand Auger; On Johns Mansville Property 
4-6 Split Hand Auger; On Johns Mans ville Property 
6-8 Soil Hand Auger; On Johns Mansville Property 
0-2 Soil Hand Auger; On PB&S Chemical Properties 
0-2 Split Hand Auger; On PB&S Chemical Properties 
2-4 Soil Hand Auger; On PB&S Chemical Properties 
4 -6 Soil Hand Auger; On PB&S Chemical Propenies 
6-8 Soil Hand Auger; On PB&S Chemical Properties 
0-2 Soil Hand Auger; On PB&S Chemical Properties 
0-2 Rinsate Hand Auger; On PB&S Chemical Properties 
2-4 Soil Hand Auger; On PB&S Chemical Properties 
2-4 Duplicate Hand Aug_er; On PB&S Chemical Properties 
4-6 Soil Hand Auger; On PB&S Chemical Properties 
6-8 Soil Hand Auger; On PB&S Chemical Properties 
0-2 Soil Hand Auger; On PB&S Chemical Properties 
0-2 Split Hand Auger; On PB&S Chemical Properties 
2-4 Soil Hand Auger; On PB&S Chemical Properties 

Trip Blank 
Trip Blank 
Trip Blank 
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Analyte II 
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2.3.2. 1 Surface Soil Sampling 

DRAFT 
August 2000 

Surface soil samples were collected via hand augering from several stations across the AlP during 

the period of 5119/98 to 5/20/98. A stainless steel bucket -type auger was used for all hand au gering 

activities. Locations sampled includediSL-64 through ISL-108 (0 to 1.0 ft bls) as well as ISL-127 

and ISL-128 (0 to 1.0 ft bls). Locations ISL-113 and ISL-114 were not correctly surveyed and their 

exact location is unknown. Thus, results from these two sampling events were not included in the 

report. Replacement samples were collected during 1999 and were labeled as sample locations 

ISL-127 and ISL-128. Hand augering was also used during 2000 to collect surface interval samples 

from locations ISL-201 through ISL-211 (0 to 2ft bls). 

The remaining surface soil samples (ISL-109 through ISL-126) were collected via hollow stem 

au gering with a split spoon and generally encompassed the 0 to 2 ft soil interval. Drilling logs for 

these sampling stations are provided in Appendix B. All sample locations are shown on Figure 2-3. 

Monitoring of the breathing zone, and sample headspace monitoring for VOCs using a 

photoionization detector (PID) was conducted during all soil sampling activities . Table 2-1 provides 

a summary of surface soil sampling information. 

2.3.2.2 Subsurface Soil Sampling 

Subsurface soil samples were collected using hollow stem augering and also via hand augering. 

During 1998, locations ISL-109 through ISL-126 were sampled via hollow stem augering. The depth 

interval of the samples were determined by field screening. A specific summary of sample IDs and 
- - ·--~ 

associated information is provided in Table 2-1. All samples were analyzed for VOCs. Specific logs 

for these drilled cores are provided as Appendix B. Locations ISL-113 and ISL-114 were not 

correctly surveyed and their exact location is unknown. Thus, results from these two sampling 

events were not included in the report. Replacement samples were collected during 1999 and were 

labeled as sample locations ISL-127 and ISL-128. 

During 2000, locations ISL-021 through ISL-211 were sampled via hand auger. Where practical, 

the 2 to 4 ft bls, 4 to 6 ft bls, and 6 to 8 ft bls soil intervals were sampled. A specific sununary of 

the sample IDs and intervals is provided in Table 2-2. All of the 2000 samples were analyzed for 

VOCs. 
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2.3 .2.3 Quality Assurance/Quality Control (QNQC) Samples for Soil 

DRAFT 
August 2000 

As dictated by the AIP workplan (SAIC 2000), during each sampling event an appropriate number 

of duplicate, rinsate, and split samples were collected. Sample IDs for QA soil samples are provided 

in Table 2-1 and Table 2-2. The specific sample IDs and results for these samples are discussed in 

the QCSR (Appendix M). Sample specific results for all data (including QNQC samples) are 

contained in Appendix N. 

2.3.2.4 Background Soil Locations 

Based upon the review of the sample locations and available data, background soil was selected as 

Rust sample locations ISL-18, ISL- 19, ISL-61, and ISL-62 (Figure 2-2). These locations are 

upgradient of the existing plume and industrial concerns of the AlP. The average concentration of 

detected constituents was used where needed in the HSRA standard derivations. Specific 

background results are detailed in Section 4.0. 

2.4 Groundwater Sampling 

) 2.4.1 1996lnvestigation Data 

) 

AIP groundwater collected in the 1996 investigation consisted of 60 DPT samples and six 

piezometer samples (Figure 2-4). Detections from this sampling event were included in the HSRA 

screening and nature and extent discussions provided in subsequent sections. A summary of 1996 

groundwater data is provided in Appendix 0 . There is uncertainty surrounding the DPT groundwater 

samples from 1996 since they may reflect elevated metal concentrations due to turbid samples. 

Thus, the more recent 1998 and 2000 groundwater monitoring results from established wells may 

be more indicative of local groundwater conditions. 

2.4.2 1998 and 2000 Investigation Data 

The 1998 and 2000 groundwater data were collected from existing piezometers, new groundwater 

wells, cone penetrometer test (CPT) locations, and local production wells (Figure 2-5). The 

groundwater sampling activities are summarized on Table 2-3 (1998) and Table 2-4 (2000). 

Analytical data for the groundwater sampling events are provided in Appendix N (raw validated 

data) and Appendix 0 (summary tables). Specific information regarding well installation and 

groundwater sampling is provided below. 

AJPSection 2.draft.doc 2-15 
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~ample Number 

[~IPMW-ER 
[AIPMW-TRlP7 
IAIPMW-TRIP l 
AIPMW-TRIP2 
AtPMW-TRIP3 
AIPMW-TRTP4 
ATPMW-TRIP5 
AIPMW-TRTP6 
AWL-6 
GHW-1 
IGW-1 00 
lGW-66 
IGW-67-0I 
IGW-67-02 
IGW-70 
IGW-72-01 
IGW-72-0I A 
IGW-72-01-SP 
IGW-73-01 
rGW-74-01 
IGW-74-01A 
IGW-76-01 
IGW-77-01 
IGW-78-01 
IGW-89-01 
IGW-97 
1GW-98-0l 
IGW-99 
MW28-GW ! 
MW29-GW 1 
MW30-GW1 
MW31-GWI 
MW32-DP 
MW32-GW I 
MW33-GW1 
MW34R-GWI 
MW35-GW1 
MW-36-GWI 
MW37-GWI 
MW38-GW I 
MW38-GW1D 
MW39-GWI 
MW40-GW1 
IVIW42-DP 
MW42-GW1 
MW42-SP 
MW43-GWI 
MW43-GW1L 
MW44-GW I 
MW45-GWI 
MW47-GWI 
MW48-GW1 
MW49-GW1 
MW51-GWI 
MW55-GWI 
MW56-GWJ 
MW57-GW1 

AIPSection 2.draft.doc 

Table 2-3. Summary of 1998 Groundwater Sampling 
Allied Industrial Park 

Former Macon Naval Ordnance Plant 

Date Sample Sample 
Collected Type Technique Comment 

li /121I998 Rinsate --
1012211998 Trip Blank --
10/2211998 Trip Blank --
10/22/ 1998 Trip Blank --
10/221 1998 Trip Blank --
10/2211998 Trip Blank --
11/0611998 Trip Blank --
10/2211998 Trip Blank --
06/121 1998 Groundwater Well Production Well 

06/ 12/1998 Groundwater Well GA Hydrate Production Well 
04/27/1998 Groundwater CPT 55ft 
04/28/1998 Groundwater CPT 55ft 
04123/1998 Groundwater CPT 55ft 
04/23/1998 Groundwater CPT 98ft 
04/28/ 1998 Groundwater CPT 45ft 

04/16/1998 Groundwater CPT 58ft 
04/1611998 Duplicate CPT 58ft 
04/16/1998 Split CPT 58 ft 
04/16/1998 Groundwater CPT 32ft 
04/30/1998 Groundwater CPT 25ft 
04/30/1998 Duplicate CPT 25ft 
04/29/1998 Groundwater CPT 45ft 
04/2411998 Groundwater CPT 55 ft 

05/06/1998 Groundwater CPT 50ft 
04/301!998 Groundwater CPT 40ft 
05/06/1998 Groundwater CPT 40ft 
04/30/1 998 Groundwater CPT 50ft 
04/28/1998 Groundwater CPT 45ft 
10/27/1998 Groundwater Well Background 
10/2711 998 G roundwatec Well Back11:round 
10/27/1998 Groundwater Well Back11:round 
11/0211 998 Groundwater Well 
10/2811998 Duplicate Well 
10/28/1998 Groundwater Well 
I 0128/1998 Groundwater Well 
11 /02/1 998 Groundwater Well 
11/02/1998 Groundwater Well 
11/0211998 Groundwater Well 
ll/0211998 Groundwater Well 
11/03/1998 Groundwater Well 
11103/1998 Duplicate Well 
11/09/!998 Groundwater Well 
11/0911 998 Groundwater Well 
11103/1998 Duplicate Well 
11 /0311998 Groundwater We ll 
11/0311998 Split Well 
11/03/1998 Groundwater Well 
11/03/1998 G roundwater Well 
I 1104/1998 Groundwater Well 
11/0911998 Groundwater Well 
11/09/1998 G roundwater Well 
11/05/1998 Groundwater Well 
I 1104/1998 . Groundwater Well 
11/03/ 1998 Gcoundwater Well 
11111/1 998 Gcoundwater Well 
1110911998 Groundwater Well 
ll/04/1998 Groundwater Well 
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Table 2-3. Summary of 1998 Groundwater Sampling 
Allied fudustrial Park 

Former Macon Naval Ordnance Plant (Continued) 

Sample Number Date 
Collected 

MW58-GWI 11 /06/1 998 
MW60-GWI ll/04/1998 
MW6l -GWI ll/05/l998 
MW62-GW l ll/04/l998 
MW63-GW I 11/1211998 
MW-64-GWI 1111211998 
MW-65-GWI 11/1211998 
MW-66-GWI 11/1211998 
MW67-GWl 11/06/1998 
MW67-GW IL 11/06/1998 
MW68-GWI 11/06!1998 
MW69-GWI 11!11/ 1998 
MW70-GW1 11/1111998 
MW71-GW1 ll/06/ 1998 
MW72-GW1 11/03/1998 
MW73-GWl 11/04/1998 
MW73-SP 11/04/1998 
PZ-1 1110211998 
PZ-2 10/2711998 
PZ-3 l1/05/1998 
PZ-4 11/0511998 
Z-5 11112/1998 

PZ-6 11 /11/1998 
rRIP BLANK 04/1611998 

Analytlcal Su1te 
I= VOCs (EPA 8260) 
2 = SVOCs (EPA 8270) 
3 = PP Metals (EPA 6010) 
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Sample Sample 
Type Technique Comment 

Groundwater Well 

Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Split Well 
Groundwater Well Background 
Groundwater Well Background 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater Well 
Groundwater 
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Analyte 
Suite 

I, 2 
1, 3 

l 
I , 2 

I 
1, 3 
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I, 2, 3 
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I , 3 
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Sampling Date 

Table 2-4. Summary of 2000 Groundwa ter Sampling 
Allied Industrial Park 

Former Macon Naval Ordnance Plant 

Sample Sample Sample 
Location Identifier Collected Type Technique L ocation/Comment 

MW-62A-01 06/12/00 Groundwater Well 

MW-62A-01A 06/12/00 Duplicate Well 

MW-70A-01 06/12/00 Groundwater Well 
MW-72-01 06/12/00 Groundwater Well 

MW-70A-01B 06/12/00 Split Well 

TB-005 06/12/00 Trip Blank 
TB-005A 06/12/00 Trip Blank 
IGW-201-01 06101100 Groundwater CPT Along western boundary of the Armstrong Qroperty 
IGW-20 1-02 06101100 Groundwater CPT Along western boundary of the Armstrong property 
IGW-202-01 06/01/00 Groundwater CPT Along western boundary of the Armstrong property 
IGW-202-0lB 06/01/00 Split CPT Along western boundary of the Armstrong property 
!GW-203-0l 06/0HOO Groundwater CPT Along western boundary of tbe Armstrong property 
IGW-204-01C 06/01/00 Rinsate CPT Along western boundary of tbe Armstrong property 
IGW-205-01 03/23/00 Groundwater CPT On Johns Mansvi!Je Property 
!GW-206-01 03/23/00 Groundwater CPT On Johns Mansville Property 
IGW-207-01 03/22/00 Groundwater CPT Southern Plume Area 
IGW-207-0IA 03122/00 Duplicate CPT Southern Plume Area 
!GW-208-01 03122/00 Groundwater CPT Southern Plume Area 
IGW-209-01 03122/00 Groundwater CPT Southern Plume Area 
TB-001 03122/00 Trip Blank 
TB-002 03/23/00 Trip Blank 
IB-005 06/01/00 Trip Blank 
TBA-005 06/0l/00 Trio Blank 
Analyte Smte 
1 = VOCs (EPA 8260) 
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2.4.2.1 Background Groundwater 

DRAFT 
August 2000 

Based upon the review of the sample locations and available data, background groundwater was 

taken as sample locations PZ-1, PZ-2, MW-28, MW-29, MW-30, as well as (Rust) DPT samples 

IGW -61, IGW -62, IGW -18 and IGW -19. These locations are up gradient of the existing plume and 

industrial concerns of the AlP (see Figures 2-4 and 2-5). 

2.4.3 1998 and 2000 Well Installations 

Thirty-nine monitoring wells were installed between July 20, 1998 and August 14, 1998 at the AlP. 

Additionally, two monitoring wells were installed as part of the 2000 field activities. The 1998 wells 

were installed in the upper portions of the Water Table Aquifer, with the upper one to three feet of 

the screen in the vadose zone to allow for seasonal fluctuations. The 2000 wells (wells 62A and 70A) 

were installed in the bottom portions of the Water Table Aquifer. Well locations are depicted on 

Figure 2-5. Appendix D contains monitoring well boring logs and Appendix E contains well 

construction diagrams for all of the AlP wells. Well construction details are provided in Table 2-5. 

The wells were installed to define the exiting VOC plume at the site as well as investigate potential 

sources across the AlP. 

2.4.3.1 Drilling Methods 

Monitoring wells were drilled using a Mobile B-61 orB-59 truck-mounted drill rig with 7-inch 

outside diameter hollow-stem augers, which created an eight-inch diameter borehole. Each borehole 

was advanced to approximately ten feet below the water table. After reaching the final depth, the 

well was placed in the bottom of the borehole. All wells were installed according to specifications 

in the Hazardous, Toxic, and Radioactive Waste (HTRW) manual (EM 1110-1-4000). 

Well screens and well casings were supplied and delivered to the site by the subcontracted drilling 

company. Casing and screen sections were composed of new twowinch diameter flush-threaded 

Schedule 40 polyvinyl chloride (PVC). The materials were cleaned on site using a hot water 

pressure washer prior to installation. Screen sections were commercially fabricated and slotted. A 

threaded PVC end cap or plug was placed onto the bottom of each screen. All screens were 

manufactured by Johnson Wheelabrator. 
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Well No. 

MW-28 
MW-29 
MW·30 
MW-31 
MW-32 
MW-33 
MW-34 
MW-34R 
MW-35 
MW-36 
MW-37 
MW-38 
MW-39 
MW-40 
MW-42 
MW-43 
MW-44 
MW-45 
MW-47 
MW-48 
MW-49 
MW-51 
MW-55 
MW-56 
MW-~7 

MW-58 
MW-60 
MW-61 
MW-62 
MW:63 . 

~-64 
rvnY-65 
MW-66 
MW·67 
MW-68 
MW-69 
MW-70 
MW-71 
MW-72 
MW-73 
PZ· I 
PZ-2 
PZ-3 
PZ-4 
PZ-5 
PZ-6 
MW-62A 
MW-70A 

Date Installed 

01m11998 
07128/1998 
07130/1998 
07128/1998 
07129/1998 
08/25/)998 
0713011998 
08128/1998 
07/3111998 
0713111998 
07128/1998 
0712311998 
08/0511998 
08/0311998 
07/2111 998 
0810511 998 
08/13/1998 
081()4/1998 
07/2411 998 
0712311998 
0712211998 
08/Q6/1998 
08104/1998 
0712411998 
0712211998 
08111/1998" 
08/1711998 
08/18/1998 
0810711998 
0811211998 
o8nOII 99S 
0812011998 
08/1211998 
08/1211998 
0811911998 

0811¥,~ 
0811211 998 
08110/1998 
08/1 111998 
0811011998 
10/1111994 
10!06/1994 
1011311994 
1010511994 
10/0611994 
10/0711994 
06106nooo 
0610612000 

Total Uoring 
Depth 

·-,.,--· 

Table 2-5. Well Construction Details and Water Table Levels 
AlP Monitoring Wells 

Former Macon Naval Ordnance Plant 

Total Well Total Depth Top of llottomof Screen Slot Top offileer 
Depth Stickup IJelowTOC Screen Screen Size Sand 

20.00 l 18.85 2.15 21.00 8.52 18.52 0.02 6.50 
67.00 65.81 2.19 68.00 55.50 65.51 0.02 52.48 
44.00 43.33 2.18 45.51 33.00 43.03 0.03 29.90 ·-· ,.,. ... _ 
3_6.00 35.30 2.13 37.43 25.00 35.00 0.02 21.90 
55.00 54.30 2.20 56.50 --;w:oo· 54.00 0.02 40.85 
52.00 51.30 -0.15 51.15 41.00 51.00 O.o3 37.80 
41.00 40.30 2.50 42.80 30.00 40.00 0.02 27.30 - -
60.00 58.30 2.13 60.43 48.00 58.00 0.03 45.00 -· 
54.C!9::--- 53 .30 2,20 55.50- .... 43 .00 53.00 O.QJ -· 39.80 
19.00 - - 17.80 2.19 19.99 7.50 17.50 0.02 5.00 
39.00 38.30 2.23 40.53 28.00 38.00 0.02 25.00 
64.00 62.83 2.41 65.24 52.50 62.53 0.02 49.50 
23.00 22.40 1.77 24.17 12.10 22.10 0.02 9.40 
40.00 39.30 2.14 41.44 29,00 39.00 0.03 26.2o·· 

sioo -· -54.30 2.22 56.52 44.00 54.00 0.02 4LOO . 
57.00 56.30 2.49 58.79 46.00 --

56.00 0.02 42.80. 

59.00 58.10 2.12 60.22 47.80 57.80 0,03 41.45 .. 
JO.OO 28.41 2.12 30.53 18.10 28.10 0.01 15.00 -
50.00 I 49.30 2.23 51.53 39.00 49.00 0.02 36.00 

·-47.00 46.33 2.38 48.71 36.10 -46.15'- 0.02 33.10 
47'.'00 46.30 2.07 48.37 36:00- .. 

46.00 0.02 33.00 
57.00 56.40 2.11 58.51 46.10 56.10 0.03 42.90 
33.00 32.80 2.42 35.22 22.50 32.50 0.02 19.00 
42.00 38.80 · 2.30 41.10 28.50 38.50 0.02 25.45 

~'"~ 42.35 2.29 44.64 32.00 42.05 O.o2 28.85 

43 .~-,:=:~42.30 2.46 44.76 32.00 42.00 0.03 29.20 
55.00 54.30 2.17 56.47 44.00 54.00 0,03 40.90 
49.00 48.30 2.55 50.85 38.00 48.00 O.oJ 34.30 
44.00 43.30 2.35 45.65 33.00 43.00 0.03 26.40 -14.00 13.30 2.28 15.58 3.00 13.00 0.02 2.00 ...... -.. 
38~~ 37.30 2.28 39.58 -.¥ ...... 27.00 37.00 0.03 24.00 
36.00 35.30 2.26 37.56 25.00 35.00 O.o3 22.00 
38.00 37.30 2.63 39.93 27.00 37.00 O.Q3 24.10 
29.00 28.30 1.91 30.21 18.00 28.00 0.03 15.00 -
60.00 59.30 2.13 61.43 49.00 59.00 O.D3 45.90 

~ .... .so.oo 49.30 2.11 51.41 39.00 49.00 O.Q3 
-···---

35.80 
38.42 1.94 40.36 

.... _. 
28.60 38.60 0.03 20.60 40.00 

24.00 23.30 2.49 25.79 - · 13.00 23.00 0.03 10~00 
28.00 26.57 1.90 28.47 16.25 26.27 0.03 13.22 

38.70 1.95 40.65 28.40 38.40 O.Q3 ---
25.20 40.00 

~~~ 
.... _'Jiso 2.57 34.07 ___ ==-".}!A NA NA NA 

50.00 --r--5o.oo I -0.30 49.70 NA NA NA NA 
57.00 55.00 2.32 57.32 NA NA NA NA 
50.00 50.00 2.11 52.11 NA NA NA NA 
25.00 25.00 2.28 27.28 NA NA NA NA 
3o-:-oo 30.00 2.31 32.31 NA NA NA NA 

·-?~~ 55.60 58.20 .... r--45.40 . -
55.40 0.02 - 42.80 2.60 

59.00 58.80 2.45 61.25 48.60 58.60 0.02 45.00 

Quantity or Topor 
Sand (bags) Bentonite Date Developed 

5.25 4.48 09/1011998 
6.75 49.20 09/10119~ 
7.00 26.6~-~~D.7~ 
6.00 19.00 08113/1998 
5.00 37.75 0911111998 
6.50 35.30 09109/1998 
7.00 24.30 .. 
6.50 41.70 09/09/J998 
6.00 .... 36.40 09/IOq~ 
5.00 3.00 0Sil811998 
6.00 21.60 08/1211998 
7.50 46.70 081171t998 
7.00 6.30 08117ii998 
5.50 23.10 0911 J/l998 
5.50 38.70 08113/1998 
6.00 39.90 0911411998 
6.25 41.45 09/1411998 
6.75 4.10 08/1711998 
5.00 33.00 0811311998 
5.50 29.80 0911011998 
5.00 30.20 0811111998 
5.15 40.00 08/18/1998 
6.00 15.90 08/13/1998 
7.00 22.40 0810611998 
7.00 26.30 09/1011998--
5.50 26.70 09110112~ 
6.00 37.50 09114/1998 
6.00 31.90 091l4/l!l<)8 
7.25 22.60 09/1411998 
5.50 0.00 09/1 1/1998 - .. 
5.50 20.70 osn s1199s 
5~50 19.30 09/1511998 
6.00 20.50 0812011998 
6.00 12.30 0911411998 
6.00 42.60 09q~ 
6.00 33.30 08/1911998 . 
9.75 17.00 08/19/1998 
6.50 6.40 09/0911998 
6.50 10.00 0911111998 
6.50 22.20 091091)998 
NA NA NA 
NA NA NA _____ 

NA NA NA 
NA NA NA 
NA NA ~¢..-----
NA NA NA 
3.50 38.10 06io812~-
4.50 40.60 06/08/2000 
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MW-2& 
MW-29 
MW-30 
MW-31 
MW-32 
MW-33 
MW-34 
MW·34R 
MW·35 
MW-36 
MW-37 
MW-38 
MW-39 
MW-40 
MW-42 
MW-43 
MW-44 
MW-4S 

~I--MW-48 
MW-49 
MW·SI 
Mw-55 
MW-56 
MW-57 
MW-58 
MW-60 
MW-61 
MW-62 
MW-63 
MW-64 
MW-65 
MW-66 
MW-67 
MW-68 
MW-69 
MW-70 
MW-71 
MW-72 
MW-73 
PZ-1 
PZ-2. 
PZ-3 
P7r 4 
PZ-5 
PZ-6 
MW-62A 
MW·70A 

Date Grouting 
Complete 

I:T/n111998 
08103/1998 

Table 2-5. Well Construction Details and Water Table Levels 
AlP Monitoring Wells 

Former Macon Naval Ordnance Plant (Continued) 

Toi:.I Grout Ground Well (TOC) WatrrDepth Feet of Groundwater 
. Quantity Elevation Elevation bdowTOC Head Elevation 

l sack 330.30 332.45 12.95 8.05 319.50 
13 sacks 369.57 371.76 60.05 7.95 311.71 ·- -

07/31/t998 5 sacks 337.65 339.83 37.44 8.07 302.39 -· 
08/03/1998 5 sacks 336.89 339.02 28.21 9.22 310.81 ···-·· . -
08/0311998 353.84 356.04 48.55 7.95 _l~ 9 sack> 
08/31/1998 9 sacks 347:28 347.13 43.27 7.88 303.86 

-- ·- .. -- -- -- ----·-· 
0812811998 lO sacks 353.2~- -----J?S~~ ~-~_2.12 7.31 302.28 
08/03/1998 8 sacks 346.76 . 348.96 46.98 8.52 ~8 --mmii99s 318.90 -- 321.09 9.70 10.29 311.39 
07131/1998 4 sacks 337.48 339.71 32.78 7.75 306.93 - -
08/0311998 9.5 sacks 353.34 355.75 57.60 7.64 298.15 
08/10/1998 315.82 317.59 8.33 15.84 309.26 
08103/1998 4 sacks 327.64 329.78 30.74 10.70 299.04 
07123/1998 7 sacks 345.06 347.28 48.79 7.73 298.49 
08/1411998 8 sacks 345.79 348.28 5136 7.43 296.92 
08121/1998 8 ,;;;;k, 347.00 349.12 52.46 7.76 296.66 
"08110/1998 2 sacks 318.09 320.21 

-
18.66 11.87 301.55 -· . ..• 

0810311998 7.5 sacks 338.24 340.47 44.38 7.15 296.09 
0712411998 5 sacks 333.51 . 335.89 40.74 7.97 195.15 -0712311998 -· 6 sacks 334.92 . -----m:99 

ON .. ~O 

38.07 - 1-.J O.J}'_ f--· 298.92 .... 
08/10/1998 8 sacks 343.67 345.78 50.58 7.93 295.20 
08/1011998 3 sacks 321.71 324.13 27.66 7.56 296.47 
08/03/1998 5 sacks 327.30 329.6 33.75 7.35 295.85 -07/23/1998 5 sacks 330.03 332.32 37.37 7.27 294.95 
08/1111998 5<ads 328.80 331.26 38.06 6.70 293.20 
08/21/1998 7.5 sacks 342.55 344.72 48.65 7.82 296.07 ... 
08/2111998 8 sacks 334.19 336.74 42.57 8.28 294.17 
08121 /1998 6 sacks 327.84 330.19 37.46 8.19 292.73 -
08/12/1998 296.47 298.75 7.35 8.23 291.40 
0812111998 3:5 sacks 321.82 324.1 32.12 7.46 291.98 
08/2111998 4 sacks 313.29 3!5.55 25.29 12.27 290.26 
08114/1998 4.5 sacks 319.92 322.55 - 32.20 7.73 - 290.35 ... - ·-08114/1998 2.5 sacks 311.26 313.17 22.42 7.79 290.75 .. 
08/21/1998 10 sacks 341.62 343.75 51.69 9.74 292.06 -o8114il99s 5 sacks -- 332.90 335.01 45.64 

. -
5.77 289.37 

Oll/1411998 2 sacks 318.36 320.3 31.31 9.05 2&8.99 ---
08/11/1998 0.5 sacks 306.31 308.8 18.08 7.71 290.12 -
08/111199& 2sacks 308.88 310.18 20.61 7.86 290.17 
08/21/1998 6 sacks 321.65 323.6 30.72 9.93 29i.ss 

NA NA 322.60 - 325.17 9.66 24.41 315.51 
NA NA 35 1.00 350.70 42.12 6.98 307.98 
NA : NA 343.80 346.12 49.86 7.46 296.26 -335.11 41.91 10.20 NA NA 333.00 .. 293.20 
NA · NA 308.20 310.48 16.76 10.52 2'.13.72 

-NA 304.90 307.21 18.30 14.01 ~~~2.!--NA ·-··- ~ ..... .. 
3 sacks 330.77 40.41 06/0612000 328.10 17.79 290.36 

- ~1061?900 4 sacks 318.fo 320.77 33 .86. 27.39 286.91 .. ... 
. 

Comments 

Backl!.round 
Back11.round 
Background 

Fiush-mount ···-----Abandoned 

- -
bentontilelfill to 3S b~s 

bentontitelfiltto 3S b•s 

-

bentonite 2rout 

··-

M-0· 

Baek£round 
Background 

·-· 
-·--
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Granular filter pack materials were supplied and delivered to the job site in the manufacturer's bags 

by the subcontracted drilling company. Filter pack material consisted of inert subrounded quartz 

sand. The site geologist visually inspected the ftlter pack materials prior to use. The fllter pack 

extended from the bottom of the borehole to a minimum of two feet above the well screen. The final 

depth to the top of the filter pack was measured with a weighted tape. 

An annular seal composed of 3/8-inch diameter bentonite pellets was added above the filter pack. 

Frequent measurement of the accumulation of bentonite was conducted to ensure bridging did not 

occur and to ensure that the seal was of optimal thickness (two to four feet). After placement of the 

bentonite pellets a small volume of approved water was added to hydrate the pellets. The pellets 

were allowed to hydrate for at least one hour prior to adding grout. 

Grout used for monitoring well installation was composed of Type I Portland cement, three pounds 

of dry powdered bentonite per 94-pound bag of dry cement, and a maximum of seven gallons of 

water. The grout was mechanically or hand mixed above ground in a tub to produce a thick lump­

free mixture. The grout was placed in the annulus with a side discharge trernie pipe of rigid 

construction. Grouting continued until the grout remained near the required depth fo!r surface 

completion. 

2.4.3.2 Field Sieve Analysis 

Screen slot sizes and filter pack materials were selected to match the grain size of the hydrologic unit 

being filtered. A field sieve analysis was performed on material from each proposed screen interval 

to determine the appropriate filter pack/slot size combination. Field sieve analyses were conducted 

and filter pack/slot size determined using American Society for Testing arid Materials (ASTM) 

Method D5092. Field sieve data sheets are provided as Appendix F. Selected slot size and other 

well construction details are provided in Table 2-5. 

2.4.3.3 Geotechnical Sampling 

During drilling for well installations at the AlP, soil samples were collected continuously over two­

foot intervals from the ground surface to the water table at each monitoring well location using split­

spoon samplers. A qualified geologist visually classified each two-foot interval according to the 

Unified Soil Classification System. Soil grab samples for geotechnical analysis were collected from 

22 monitoring well borings between March 28, 1998 and October 12, 1998 to verify the visual 

classification. At least one sample was collected from each boring for grain-size distribution and 

AIPSection Z.draft.doc 2-27 



HSRA Compliance Status Report for Former Macon Naval Ordnance Plant 
Allied Industrial Park, Macon, Georgia 

DRAFT 
August 2000 

moisture content analysis. Additional samples were collected at twelve locations for Atterberg limits 

analysis. Atterberg limits analyses were performed only when a layer of fine-grained material greater 

than six inches thick was encountered. The samples were placed into zip-lock bags and sealed to 

preserve moisture content. All of the samples were analyzed at S&ME, Inc. in Knoxville, TN. The 

analyses were performed in accordance with ASTM Methods D2216 (moisture content), Cl36 and 

C117 (grain-size distribution), and D4318 (Atterberg limits). Appendix G provides summary tables 

of the geotechnical test results. 

At corehole CH-6 (AlP) and coreholes CH -10 and MW -4B (landfill), relatively undisturbed sections 

of continuous core were packaged in plastic sleeves and shipped to the certified laboratory for dry 

density, moisture content, and vertical permeability analysis. Appendix G contains the summary 

tables from the geotechnical laboratory with all sieve, permeability, and Atterburg limits data. 

2.4.4 Well Development 

Following well installation, each monitoring well was developed for sampling. Well development 

was not initiated sooner than 48 hours after internal mortar collar placement or the final grouting of 

the well. Wells were developed using a Teflon™ bailer in combination with a submersible pump. 

The pump was alternately stopped and started to produce a surging action. Water removed during 

development was captured in a 5-gallon bucket. The rate of filling the bucket was monitored to 

estimate the effective yield of the well. Each time the bucket was filled, it was emptied into a 

closed-top 55-gallon drum. This drum was labeled as Investigation-derived Waste (IDW) and staged 

with development water from other wells at the IDW s taging area. 

·Development of each· well proceeded until ·the ·following criteria ·were·met: · 

• the water was clear to the unaided eye 

• the sediment thickness within the well was less than 0.1 foot 

• a minimum of five times the standing water volume in the well (to include the well screen and 

casing plus saturated annulus, assuming 30 percent annular porosity) was removed 

During water removal, water quality parameters were measured on a frequent basis to determine 

when representative formation water was being drawn into the well, evidenced by the stabilization 

of the parameters. Measured parameters included pH, conductivity, temperature, dissolved oxygen, 

and turbidity. A Horiba U-10 water quality instrument was used to measure the water quality 
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parameters. The instrument was calibrated each day of use in accordance with the approved Work 

Plan (SAIC 2000). Well development data collected in the field including water quality parameters, 

gallons purged, and dates/times, are contained in Table 2-6. 

For each monitoring well, a one-liter sample of the last water removed during development was 

placed into a clear glass jar and labeled with the well number and date. Each sample was 

individually agitated and irrunediately photographed close up with a 35-millirneter camera loaded 

with color print film. 

2.4.5 Groundwater Sampling 

All 39 new monitoring wells, plus the existing piezometers were sampled during the period from 

October 27 through November 18, 1998. In addition, two production wells on the AlP (A WL-6 and 

GHW -1) were also sampled. The two new wells (MW -62A and MW -70A) installed in 2000 were 

sampled on June 12, 2000. Prior to sampling, well purging was conducted to ensure that groundwater 

samples were representative of the formation being monitored. This was accomplished by 

monitoring water quality parameters while pumping with a low-flow peristaltic pump. For 

approximately every gallon purged, readings were taken using a Horiba™ U-10 water quality 

instrument. When stabilization was reached, a sample for metals analysis was taken directly from 

the tygon tubing used for sampling discharge. Following retrieval of the metals sample, the pump 

tubing was removed from the well and a teflon bailer was used to retrieve a sample for VOC 

analysis. A summary of the wells sampled and analyses performed is provided in Tables 2-3 and 2-

4. The existing piezometers (PZ-1 through PZ-6) were also sampled using the above techniques. 

The water quality parameters measured at the time of sample collection are summarized on Table 

2-7. 

CPT groundwater samples were collected from various locations (Figure 2-5) during 1998 and 2000. 

A summary of samples collected during 2000 is provided in Table 2-3 and Table 2-4. 

2.4.6 Slug Testing 

Field permeability (slug) tests were conducted on 20 of the 39 AIP monitoring wells on October 5 

and 6, 1998. The tests were conducted using an electronic data logger, pressure transducer, and a 

solid cylinder (slug) measuring 5 ft long by 1 in. in diameter. The tests were perfmmed by immersing 

the cylinder in each well, causing an instantaneous rise in head within the well casing or screen. The 

water level was allowed to naturally equilibrate, and the rate of equilibration (falling head) was 

recorded. The cylinder was then suddenly removed to create an instantaneous drop in head. As the 
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Development 

Well No. Start Finish 
MW-28 08113/ 1998 09/1011998 
MW-29 08/13/1998 09/10/1998 
MW-30 08/17/1998 08117fl998 
MW-31 08/13/1998 . 08/ 13/1998 
MW-32 08/l 2/1998 09/1 111998 
MW-33 09/02/1998 09/09/1998 
MW-34R 08/3111998 09109/1998 
MW-35 08/ 11/1998 09/10/1998 
MW-36 08/18/1998 08/1811998 
MW-37 08/1211998 08/1211998 
MW-38 08117/1998 08/ 17/1998 
MW-39 08/17/1998 08/17/1998 
MW-40 08/1211998 09/11/1998 
MW-42 08/13/1998 08113/1998 
MW-43 08/17/1998 09/14/1998 
MW-44 08/1811998 09/14/1998 
MW-45 08/17/1998 08/17/1998 
MW-47 08/13/1998 0811311998 
MW-48 08/11/1998 08/11/ 1998 
MW-49 08/11/1998 08/\ 1/1998 
MW-51 08/l8/1998 08/18/1998 
MW-55 08/13/1998 08/13/1998 
MW-56 08/06/1998 08/06/1998 
MW-57 08111/1998 09/10/1998 
MW-58 08/19/1998 09/l0/1998 
MW-60 08/25/1998 09/14/1998 
MW-61 08/24/1998 09/14/1998 
MW-62 08/19/ 1998 09/14/1998 
MW-63 08120/1998 09/11/1998 
MW-64 08125/1998 08/25/1 998 
MW-65 08125/1998 09/15/1998 
MW-66 08/20/1998 08/20/1998 
MW-67 08/24/1998 09/14/1998 
MW-68 08124/1998 09/ 15/1998 
MW-69 08/19/1998 08/19/1998 
MW-70 08/ 19/1998 08/19/1998 
MW-71 08124/1998 09/09/1998 
MW-72 08/18/1998 09/1 1/ 1998 
MW-73 08/20/1998 09/09/1998 
MW-62A 06/07/2000 06/08/2000 
MW-70A 06/07/2000 06/08/2000 

Table 2-6. AlP Field Water Quality Measurements- Monitoring Wells 
Well Development Data 

Specific Conductivity H Turbidity 
Total Gals. 

Purged Temperature Start Finish Start Finish Start Finish 

88.00 23.0 91 120 5. 17 5.04 999 13 
77.00 21.2 102 63 5.33 5.24 846 61 
34.50 19.2 174 79 5.45 5. 12 999 23 
45.00 19.7 95 72 4.63 4.68 999 14 
92.00 22.3 83 75 4.87 4.61 999 43 

82.00 21.6 92 62 4.91 5.09 323 127 

73.50 2!.2 115 70 5.03 4.97 999 8 1 
84.00 22.8 121 103 5.l4 4.72 999 26 
16.50 21.9 152 109 5.61 5.60 999 733 
37.00 19.6 76 47 5.36 5.42 999 16 
33.70 20.6 80 60 5.53 4.96 856 8 
48.00 21.8 157 228 5.93 5.63 999 26 
101.00 19.1 239 177 6.48 6.19 999 8 
37.50 21.4 80 73 4.66 4.47 660 4 
83.00 21.1 52 51 4.79 4.76 999 21 
84.00 21.3 124 57 6.09 5. 11 999 36 
38.70 20.1 316 318 4 .82 4.61 999 11 
35.50 21.3 206 159 6.27 5.88 999 24 
50.00 21.7 50 46 5.56 5.44 999 8 
50.00 21.9 65 65 4.94 4.68 999 11 
37.00 21.5 85 58 5.61 5.04 999 63 
36.00 19.2 124 198 5.99 6.25 999 71 
85.00 22.2 503 185 6. 12 6.24 603 9 
87.00 21.2 152 58 5.07 4.75 999 4 
92.00 21.8 31 40 5.36 5.18 999 36 
86.00 21.7 74 66 5.1 4 4.82 444 43 
86.00 21.l 49 46 5.17 4 .81 999 4 
9 1.00 22.4 61 67 5.18 4.95 999 87 
91.00 21.2 142 115 5.65 5.42 999 64 
31.00 19.4 108 101 5.84 5.72 999 73 
115.00 18.4 104 84 5.36 5.08 999 5 
32.50 19.3 76 61 5.14 5.06 999 33 
96.00 19.5 102 46 4.74 4.74 691 23 
142.00 21.1 45 37 5.25 4.84 999 9 
27.50 21.6 133 78 5.76 4.97 999 216 
40.00 20.6 109 61 5.67 5.59 554 238 
80.00 20.3 81 49 5.69 5.30 999 88 
103.00 20.9 221 69 8.88 5.30 999 41 
137.00 20.6 218 56 6.50 5.21 999 78 
165.00 22.0 71 59 NA NA 100 4 
165.00 21.8 55 55 NA NA 28 22 

(1 .00) m comment block means extra development requ1red for sand removal 

Final Water 
Level (TOC) Comments 

12.95 1.00 
60.05 !.00 
37.44 
28.2 1 
48.55 1.00 
43.27 l.OO 
53.12 1.00 
46.98 1.00 
9.70 

32.78 
57.60 
8.33 

30.74 1.00 
48.79 
51.36 1.00 
52.46 1.00 
18.66 
44.38 
40.74 
38.07 
50.58 
27.66 
33.75 
37.37 1.00 
38.06 1.00 
48.65 1.00 
42.57 1.00 
37.46 1.00 
7.35 1.00 
32.12 
25.29 1.00 
32.20 
22.42 1.00 
5 1.69 1.00 
45.64 
3 1.31 
18.08 1.00 
20.61 1.00 
30.72 1.00 
40.38 
33.85 



- · 

Well No. SunlPiing D11tc Static Level 

MW-28 1012711998 12.14 
MW·29 10/2711998 59.68 
MW-30 10127/1998 37.17 
MW-31 11/02/1998 27.61 
MW-32 JOn81199B 48.20 
MW-33 JOn8/1998 43.01 
MW-34R 11JQ211998 52.9Q 
MW-35 11 /02/1998 46.73 
MW-36 1110211998 9.50 
MW-37 ll/02/1998 32.19 
MW-38 11103/1998 57.28 
MW-39 11/09/1998 7.87 
MW-40 1110911998 30.52 
MW-42 1110311998 48.50 
MW-43 1110311998 51.04 
MW-44 11/0411998 52.21 
MW-45 11/09/1998 18.47 
MW-47 11/0911998 44.18 

tv 
I 

w ...... 

MW-48 11105/l998 40.41 
MW-49 1110411998 37.78 
MW-51 ll/0311998 50.21 
MW-55 11111/1998 27.50 
MW-56 ll/0911998 33.50 
MW-57 11/0411998 37.04 
MW-58 11106/1998 37.88 
MW·60 11/0411998 48.38 
MW-61 11 /()5/1998 4221 
MW-62 1110411998 37.06 
[MW-{i3 ll/1211 998 7.30 

I~ 
ll/12/1998 32.01 

5 ·1111211998 25.20 

MW-6~ 
11/12/1998 32.08 
11106/1998 22.22 

MW-68 1110611998 51.58 
MW-69 1111111 998 45.48 
MW-70 11 /1111998 3Ll4 
MW-71 1110611 998 18.76 
MW-72 11103/1998 20.07 
MW-73 11/04/1998 30.36 
PZ-1 1110211998 8.83 
PZ-2 10n71l998 42.43 
PZ-3 1110511998 49.61 
PZ-4 11 /05/1998 41.61 
PZ-5 1111211998 16.65 
P7/6 1 1/11/1998 .18.05 
MW-62A 06/12/2000 40.41 
MW-70A 0611212000 33.86 

Table 2-7. AIP Field Water Quality Measurements- Monitorings Wells 
Well Sampling Data 

plf Specific Conductivity Turbidity Dissolved Oxv~ten 
Total Gal$. 

Purged Start F inish Start Finish Stao1 Finish Start Finish 

5.50 5 .00 4.90 79 77 117 0 8.27 7.99 
8.50 .6.21 5.39 89 55 891 0 10.53 8.02 
15.00 :5.01 5.09 i32 66 664 4 8.13 7.63 
7.50 5.46 4.75 35 69 479 0 7.68 9.35 
8.00 .4.69 4.61 65 65 72 0 9.08 8.42 
7.00 5.25 4.87 43 52 21 0 0 7.99 7.44 
4.50 -4.79 4.84 64 55 599 () 8.91 1.9 
9.00 4.59 4.49 101 71 28 0 8 8.66 
5.00 :5.86 5.99 183 212 310 0 9.89 9.55 
7.00 .5.69 5.32 44 38 78 0 8.45 9.7 
7.00 5.07 4.71 49 53 999 0 8.9 8.99 
13.00 :s.7o 5.92 175 169 958 20 8.72 9.05 
7.00 6.65 6.36 242 189 207 0 9.06 8.86 
14.00 '5.10 4.54 80 60 108 0 8.69 8.78 
6.00 5.26 4.72 47 46 999 0 9.22 8.82 
5.00 5.50 4.76 56 43 366 0 8.44 7.77 
9.00 4.71 4.57 298 264 2 1 0 10.69 8.36 
12.00 6.09 5.9Q 89 119 999 130 9.12 8.76 
5.00 .5.36 5.38 53 41 850 0 8.31 7.9 
7.00 4.99 4.90 58 56 999 0 8.56 8.72 
5.00 5.45 4.80 51 47 999 0 9.25 8.86 
14.00 5.44 6.00 125 184 999 14 8.91 8.26 
11 .00 6.21 6.21 191 194 999 40 9.88 8.77 
5.00 ·4.89 4.71 55 52 455 0 8.68 8.76 
6.00 5.15 4.61 38 47 999 0 9. 11 7.18 
6.00 5.22 4.64 56 64 999 0 8.14 7.84 
6.00 4 .81 4.71 40 44 999 0 8.25 7.85 
6.00 5.32 4.87 54 51 568 0 8.8 8.17 
6.00 6.43 5.92 397 170 22 1 9.31 8.61 
12.00 5.47 5.92 130 123 999 8 8.05 7.7 
5.00 6.16 5.72 155 104 999 7 8.01 7.93 
8.00 4.79 4.76 75 66 999 82 8.75 7.67 
7.00 '4.73 4.62 48 47 0 0 8.43 7.86 
6.00 5. 12 4.7 1 26 35 999 0 7.76 7.12 
5.00 5.06 4.73 37 40 367 50 8.3 7.32 
15.00 5.51 5.21 54 50 999 109 8.6 8.16 
4.00 4.83 4.81 42 41 46 0 7.6 7.6 
5.00 4 .95 4.88 45 48 10 0 103 1 9.93 
5.00 4.79 4.72 55 44 9 0 8.53 8.13 
7.00 4.91 4.58 68 97 166 0 10.84 10.81 
3.00 4.75 4.79 77 72 999 999 8.16 9.17 

24.00 5.14 4.51 65 50 999 16 8.85 7.72 
4.00 4.75 4.68 31 31 0 0 8.46 8.3 
5.50 5.79 6.01 109 154 ·.-. 999 224 8.23 8.79 
9.00 '4.60 4.57 50 47 221 17 7.57 9.08 
20 5.9 5.6 0.117 0.06 35 2 12.42 11.44 
20 5.4 5.6 96 56 8 0 10.77 10.78 

Tempeuture 

Start Finish Comments 

23.4 23.0 
23.8 24.3 
17.9 21.1 
25.7 22.6 
21.0 23.4 
17.9 23.4 
\9.4 22.1 
22.0 21.1 
22.8 22.2 
27.2 23.0 
22.5 23.1 
21.4 21.2 
18.2 18.7 
2 1.2 21.4 
21.5 22.8 
18.7 20.1 
19.7 20.0 
18.4 21.1 
19.4 20.7 
21.7 23.0 
23.6 23.9 
19.5 19.8 
23.0 22.8 
22.1 21.4 
14.6 18.9 
19.9 21.8 
20.1 20.7 
19.8 21.4 
20.6 20.0 
16.4 17.9 
16.9 17.8 
15.3 18.5 
17.8 17.8 
17.7 19.5 
19.1 21.3 
18.5 19.6 
18.4 18.2 
21.9 21.8 
19.6 20.5 
22.4 20.7 
25.5 26.5 Well pumps dry 

18.0 20.4 
19.2 19.8 
20.4 20.5 
21.0 .21.0 
24.5 22.8 
23.2 2 1.8 
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head rose back to equilibrium (rising head) the rate of change was measured. These falling and 

rising bead data were used to calculate the hydraulic conductivity of the portion of the aquifer 

surrounding each well screen. 

Water level measurements were recorded using an In-Situ PXD-261 pressure transducer connected 

to a Hennit 3000 data logger. The data were downloaded following slug testing and analyzed using 

the AquiferTest computer program (Roehrich 1999). The solution method of Bouwer and Rice 

(1976), updated by Bouwer (1989) was used to determine the hydraulic conductivity for each of the 

wells. Appendix H contains the slug test plots for the 20 wells, rising and falling head. All of the 

tested wells are screened in the uppermost portion of the Water Table Aquifer. The specific wells 

tested and results are provided in Section 3.0. 

2.4. 7 Potentiometric Data 

Following completion of well development, slug testing, and sampling, a round of synchronous 

(same day) water levels was recorded from all AlP and Landfill wells on December 3, 1998. Water 

depths below top of casing were measured using an electric tape in all new and existing wells. 

Depths were recorded in the field and later input to a spreadsheet, which converted, the depths below 

top of casing to elevations above mean sea level. The elevation data were then used to generate a 

map of the water table surface across the AIP and Landfill. Table 2-5 provides the water level 

elevations from December 3, 1998. 

2.5 Sampling of Sediment and Surface Water 

During 2000, surface water and sediment samples were collected from the middle AlP drainage 

feature exiting the AlP to tbe south, across the Landfill and into the adjacent bottomland swamp. The 

specific locations are provided on Figure 2-6. 

2.5.1 Surface Water Sampling 

Surface water samples were collected on March 9 and March 10, 2000. Two samples were collected 

from separate location in the drainage The specific samples and analyses performed are summarized 

on Table 2-8. 

The water present in the drainage feature was very shallow, but was sufficient to allow sampling 

using a stainless steel bowl to collect the water. Surface water samples were analyzed for VOCs 

(EPA method 8260), pp metals (EPA method 601017471), and PCBs (EPA method 8081). Filtered 
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Figure 2-6. SAIC Surface Water and Sediment Sampling Locations 



1 
I 

i) 

I 

J 

t. 

HSRA Compliance Status Report for Former Macon Naval Ordnance Plant 
Allied Industrial Park, Macon, Georgia 

This page intentionally left blank. 

AIPSeclion 2.draf1.doc 2-34 

DRAFT 
August 2UUO 

) 

) 



\ 
J 

) 

HSRA Compliance Status Report for Former Macon Naval Ordnance Plant 
Allied Industrial Park, Macon, Georgia 

Table 2-8. Summary of 2000 Sediment and Surface Water Sampling 
Allied Industrial Park 

Sampling Date 

Location Identifier Collected 

!SW-203-01 03/09/00 
ISW-203-0IF 03/09/00 
ISW-203-0!B 03/09/00 
!SW-203-0lBF 03/09/00 
!SW-202-0IA 03/10/00 
ISW-202-0lAF 03/10/00 
ISW-202-01 03110/00 
!SW-202-0lF 03/10/00 
rrB-002 03109100 
~B-003 03/09/00 
TB-004 03/10/00 
ISD-201-01 03/10/00 
ISD-201-0IC 03110/00 
lSD-202-01 03/10/00 
!SD-202-0lA 03/10/00 
!SD-203-01 03/09/00 
!SD-203-0IB 03/09/00 
fSD-204-01 03110/00 

Analyte Smte 

I = VOCs (EPA 8260) 

2 = VOCs, PCBs (Unfiltered), PP Metals 

3 = PCBs (Filtered) 

4 = VOCs, PCBs, PAHs, PP Metals 

5 = VOCs and PP Metals 

AlP Section 2. draft.doc 

Former Macon Naval Ordnance Plant 

Sample Sample 
Type Location/Comment 

Surface Water Politex property - Rocky Creek Drainage 

Surface Water- Filtered Politex property - Rocky Creek Drainage 

Split Politex property - Rocky Creek Drainage 

Split - Filtered Politex property - Rocky Creek Drainage 

Duplicate Politex property - Rocky Creek Drainage 

Duplicate- Filtered Politex property- Rocky Creek Drainage 

Surface Water Politex property- Rocky Creek Drainage 

Surface Water- Filtered Politex property - Rocky Creek Drainage 

Trip Blank 

Trip Blank 

Trip Blank 

Sediment Politex property - Rocky Creek Drainage 

Rinsate Politex property - Rocky Creek Drainage 

Sediment Politex property - Rocky Creek Drainage 

Duplicate Politex property - Rocky Creek Drainage 

Sediment Politex property - Rocky Creek Drainage 

Split Politex property- Rocky Creek Drainage 

Sediment Politex property- Rocky Creek Drainage 
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3 
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3 

2 

3 
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5 
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4 
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and unfiltered samples were collected for PCB analysis. Duplicates and splits were also collected. 

Sample results for AlP surface water are summarized in Appendix 0 and raw validated data are 

provided in Appendix N .. 

2.5.2 Sediment Sampling 

Sediment samples were collected on March 9 and March 10, 2000. Four samples· were collected 

from separate locations in the drainage. The specific samples and analyses performed are provided 

in Table 2-8. 

The sampling objectives were to assess if VOCs were expressing into the drainage feature from the 

local groundwater. Also, the PCBs were analyzed in order to ascertain potential contributions from 

the AlP. The samples were collected using a clean stainless steel spoon and transferred directly to 

the sample containers. 

2.6 Civil Survey 

Following completion of the 1998 soil sampling and monitoring well installations, a survey was 

performed to document the locations. The survey was perfonned under the supervision of a Georgia 

registered surveyor by the firm of Adams, Craft, Herz, and Walker. The survey was performed in 

two mobilizations, one from June 1 through June 7, 1998 to locate soil sampling sites and a second 

one from October 4 through October 8, 1998 to locate monitoring wells. 

Fourteen new monuments were established across the AlP and Landfill areas. Horizontal and 

vertical control were established at the individual locations using Global Positioning System (GPS) 

tying to existing survey control points. Horizontal data are based on the North American Datum of 

1983 (NAD 83) State Plane Coordinate System, Georgia West Zone. Vertical datum for the survey 

is relative to North American Vertical Datum 1988 (NAVD 88). The field location of data was 

obtained using a Topcon 303DPG total station. 

Coordinates and elevations were established for each monitoring well and soil sampling location, 

including geologic coreholes. The coordinates are accurate to within 1.0 ft. A permanent survey 

mark was scribed on the top of each monitoring well casing. Ground elevations are accurate to the 

nearest 0 .1 ft and top of casing elevations are accurate to within 0.01 ft. Elevations for monitoring 

wells were confirmed using a Topcon GTS3 automatic level. 
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Survey data for all of the AlP monitoring wells and soil sampling points are included in Table 2-9. 

Appendix K contains the surveyor's report. An additional civil survey was performed to document 

the locations of the 2000 soil and groundwater sarnpling stations. This report is also included in 

Appendix K and the 2000 survey data are included in Table 2-9. Surface water and sediment 

sampling locations ·were not surveyed, but were located using visual landmarks and field maps. 

2.7 Investigation-Derived Waste Management 

During AlP sampling and well installation activities, IDW was generated. Both solid (soil) and 

liquid (water) IDW were generated. Sources of soil IDW were coring, monitoring well installation, 

and soil sampling. Sources of liquid IDW were well development, well purging for sampling, and 

equipment decontamination. 

During the investigation, soil IDW was placed in open top 55-gallon drums and liquid was placed 

in bung-type, closed-top drums. Drums were sealed and transported to a central staging area. The 

drums were labeled as IDW pending receipt of laboratory results. The drum staging area was roped 

off and labeled as an IDW staging area. 

) SAIC conducted an evaluation of IDW using corresponding data from each boring or well if 

available. Where these data were not available, data from the nearest available boring or well were 

used for comparison. Laboratory results were extrapolated using the 20 divisor rule for soils to 

reflect Toxicity Characteristic Leachate Procedure (TCLP) values and compared to 75 percent of the 

TCLP regulatory limit. Laboratory results were also compared to background and Georgia HSRA 

Type 1 and Type 3 Risk Reduction Standards for soil. Following the comparisons, AIP IDW was 

grouped into four categories: 

• Potentially Hazardous: IDW in this category had one or more analytes with detected 

concentrations greater than the TCLP value (after dividing by 20). Nci soil IDW generated within 

the AlP was found to be potentially hazardous. Twelve drums of liquid IDW from various wells 

fell into this category. 

• Contaminated Nonhazardous, Off-site Disposal: Eleven drums of soil and 42 drums of liquid 

IDW were identified in this category. 

ATPSection 2.draft.doc 2-37 



HSRA Compliance Status Report for Former Macon Naval Ordnance Plant 
Allied Industrial Park, Macon, Georgia 

Sample Number 

ISL-1 
ISL-2 
!SL-3 
ISL-4 
!SL-5 
ISL-6 
ISL-7 
ISL-8 
ISL-9 
ISL-10 
ISL-11 
ISL-12 
ISL-13 
ISL-14 
ISL-15 

ISL-16 
ISL-17 
ISL-18 
ISL-19 
ISL-20 
ISL-21 
1SL-22 
ISL-23 
ISL-24 
JSL-25 
ISL-26 
ISL-27 
ISL-28 
ISL-29 
ISL-30 
ISL-31 
ISL-32 
ISL-33 
ISL-34 
ISL-35 
ISL,-36 
ISL-37 
ISL-38 
ISL-39 
!SL-40 
ISL-41 
ISL-42 
ISL-43 
ISL-44 
ISL-45 
ISL-46 
ISL-47 
ISL-48 
ISL-49 
ISL-50 
ISL-51 
ISL-52 
ISL-53 
ISL-54 
ISL-55 
ISL-56 

AIPSection 2.draft.doc 

Table 2-9. Summary of Civil Survey for Sample Locations 
Allied Industrial Park 

Former Macon Naval Ordnance Plant 

Elevation 

Northing Easting (ft above ms1) 

1010897.74 659436.27 330.3. 

1010937.13 659751.54 347.1 
1010682.22 659646.48 344.2 
1010507.52 660078.18 345.1 
1010729.50 660319.88 346.8 
1010713.97 660483.72 347.2 
1010677.58 660595.87 346.7 
1010129.61 658796.30 312.9 
1010148.44 658961.33 315.9 
1010203.42 658985.44 316.5 
1010248.51 659006.05 317.9 
1009379.85 659974.43 328.2 
1009335.99 660646.29 330.2 
1009413.29 661237.29 334.3 
1009536.50 661799.34 320 

1009820.48 662069.09 326 
1008989.06 659160.91 315.5 
1011447.25 660533.99 376.2 
1011441.14 660803.89 378.3 
1010898.28 659942.47 350.4 
1010835.99 660053.08 350.1 
1010716.51 660755.41 352.9 
1010734.21 660812.68 352 
1009879.07 659134.53 331.4 
1010037.44 659223.83 330.5 
1009968.67 659399.01 335.1 
1009799.37 659406.12 332.1 
1009043.85 659528.90 332.9 
1009089.77 659653.88 332.6 
1009048.40 659767.03 333.7 
1008933.67 659675.83 331.5 
1009244.50 662382.75 316 
1009334.26 662535.09 316 
1009002.71 662462.23 309.3 
1009034.06 662293.31 307.4 
1010843.01 661952.37 349..4 
1010723.68 662003.58 348.8 
1010634.29 661984.79 348 
1010646.38 661907.71 350.2 
1010694.97 660858.07 348.4 
1010703.85 661088.31 349.2 
1010596.21 661370.13 367.6 
1010440.73 661097.48 348.9 
1010448.64 660725.20 349.2 
1010592.02 660603.30 348.8 
1010239.08 6607!5.53 345.9 
1010249.76 660883.23 346 
1010108.75 660793.62 345.8 
1010239.88 660999.63 346.5 
1010218.19 661182.96 346.9 
1010097.39 661149.10 346 
1010209.46 661299.73 346.3 
1010207.52 661388.53 346.6 
1010148.77 661404.86 346.7 
1010149.42 661300.99 346.8 
1010374.16 661636.04 353.3 

2-38 

Sample 
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Sample Number 

ISL-57 
ISL-58 
ISL-59 
ISL-60 
ISL-61 
ISL-62 
1SL-63 
ISL-64 
ISL-65 
ISL-66 
ISL-67 
1SL-68 
JSL-69 
ISL-70 
ISL-71 
ISL-72 
ISL-73 
ISL-74 
ISL-75 
ISL-76 
ISL-77 
ISL-78 
ISL-79 
ISL-80 
ISL-81 
ISL-82 
ISL-83 
ISL-84 
ISL-85 
ISL-86 
ISL-87 
ISL-88 
ISL-89 
ISL-90 
!SL-91 
ISL-92 
ISL-93 
ISL-94 
lSL-95 
ISL-96 
ISL-97 
ISL-98 
lSL-099 
ISL-100 
ISL-101 
ISL-102 
ISL-103 
ISL-104 
ISL-105 
ISL-106 
ISL-107 
ISL-108 
ISL-109 
ISL-1 10 
ISL-lll 
ISL-112 
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Table 2-9. Summary of Civil Survey for Sample Locations 
Allied Industrial Park 

Former Macon Naval Ordnance Plan t (Con tinued) 

Elevation 

Northing Easting (ft above msl) 

1010254.75 661674.61 353.5. 
1010140.17 661642.27 353.5 
1010249.96 661524.58 353.7 
1010835.96 659951.1 5 345.9 
1011064.23 659007.96 325.3 
10 11396.26 661869.7 1 336.6 
1010488.35 660131.49 345.3 
10 109 15.02 658969.22 321.75 
101!066.65 659090.06 326 
101097 1.30 659655.15 346.22 
1010994.54 659780.02 349.44 
10 10918.62 659856.14 349.28 
1010884.70 659934.91 350.67 
1010798.36 660031.49 346.06 
1010959.14 659960.53 360.24 
10 10769.52 661020.96 353.49 
10 10677.53 661060.82 348.85 
1010681.87 661220.85 349.26 
1010692.95 661904.73 352.15 
1010629.09 661875.25 356.63 
1010654.21 661940.48 350.72 
1010907.90 659118.55 322.14 
1010750.93 659525.76 343.56 
1010670.85 659726.79 344.78 
10105 !2.33 659984.93 345.35 
1010455.32 660256.48 346.89 
1010395.75 66 1522.24 355.53 
1010621.27 659575.74 344 
!010413.00 66011 1.23 344.43 
1010323.37 66 1014.69 347.58 
1010347.28 661473.88 352.57 
1010332.89 66 1742.58 354.39 
1010266.28 66091 1.47 346.52 
1010222.91 66 125 1.81 346.93 
1010211.34 66 1394.30 347.02 
1010073.60 6589 19. 14 318.16 
1010100.85 659250.58 333.59 
1010092.29 659420.17 337.18 
1010139.34 661014.09 347.0 1 
1010131.44 661 141.19 347. 14 
1010115.01 661521.63 353.15 
1010 159.76 661738.76 353.47 
1010063.66 66 1607.87 351.1 
1010044.04 659 112.60 325.26 
1009907.87 . 659233.75 331.07 
1009892.92 659441.01 334.69 
1009905. 1 1. 659307.06 330.37 
1009209.80 659461.48 334.05 
1008945.62 659650.16 330.95 
1009151.33 662340.84 312.32 
1009301.06 662464.80 312.67 
1009164.68 662453.82 31 1.06 
1009135.83 659790.5 1 333.61 
100914 8.33 65961 1.45 334.59 
100923 1.00 659976.43 325.21 
1009284.49 660054.89 326.94 

2-39 

Sample by 
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!sample Number 

ISL-115 
!SL-116 

ISL-1 !7 
ISL-118 
lSL-119 

lSL-120 
!SL-121 
SL-122 
SL-123 
SL-125 
SL-126 
SL-127 
SL-128 
GW-1 
GW-2 

IGW-3 
IGW-5 
IGW-6 
IGW-7 
IGW-8 
IGW-9 
IGW-10 
IGW-11 
IGW-12 
!GW-13 
IGW-14 
IGW-15 
IGW-16 
IGW-17 
IGW-18 
IGW-19 
IGW-21 
IGW-22 
IGW-23 
IGW-24 
IGW-25 
IGW-26 
IGW-27 
IGW-28 
IGW-29 
IGW-30 
IGW-31 
IGW-32 
IGW-33 
IGW-34 
IGW-35 
IGW-36 
IGW-37 
IGW-38 
IGW-39 
IGW-40 
IGW-41 
IGW-42 
IGW-43 
IGW-44 
IGW-45 
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Table 2-9. Summary of Civil Survey for Sample Locations 
Allied Industrial Park 

Former Macon Naval Ordnance Plant (Continued) 

Elevation 

Northing Eastin~ (ft above msl) 

1010025.59 658856.02 320.68' 
1009933.06 658850.58 323.2 
1010134.34 658799.20 313.69 

1009575.74 662135.42 316.94 
1009700.02 661998.03 323.23 
1010188.03 661461.98 350.13 

1010264.26 661505.05 354.01 
1010466.10 661981.08 348.09 
1010651.06 662100.42 345.97 
1010086.79 661460.82 348.23 

1010171.98 2458069.78 347.82 
1009142.92 660747.72 336.67 
1009449.86 661710.42 322.28 
1010897.74 659436.27 330.3 
1010937.13 659751.54 347.1 

1010682.22 659646.48 344.2 
1010729.50 660319.88 346.8 
1010713.97 660483.72 347.2 
10!0677.58 660595.87 346.7 
1010129.61 658796.30 312.9 
1010148.44 658961.33 315.9 
1010203.42 658985.44 316.5 
1010248.51 659006.05 317.9 
1009379.85 659974.43 328.2 
1009335.99 660646.29 330.2 
1009413.29 661237.29 334.3 

1009536.50 661799.34 320 
1009820.48 662069.09 326 
1008989.06 659160.91 315.5 
1011447.25 660533.99 376.2 
10!1441.14 660803.89 378.3 
1010835.99 660053.08 350.1 
1010716.5 I 660755.41 352.9 
1010734.21 660812.68 352 
1009879.07 659134.53 331.4 
1010037.44 659223.83 330.5 
1009968.67 659399.01 335.1 
1009799.37 659406.12 332.1 
1009043.85 659528.90 332.9 
1009089.77 659653.88 332.6 
1009048.40 659767.03 333.7 
1008933.67 659675.83 331.5 
1009244.50 662382.75 316 
1009334.26 662535.09 316 
1009002.71 662462.23 309.3 
1009034.06 662293.31 307.4 
1010843.01 661952.87 349.4 
1010723.68 662003.58 348.8 
1010634.29 661984.79 348 
1010646.38 661907.71 350.2 
1010694.97 660858.07 348.4 
1010703.85 661088.31 349.2 
1010596.21 661370.13 367.6 
1010440.73 661097.48 348.9 
1010448.64 660725.20 349.2 
1010592.02 660603.30 348.8 
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Sample Number 

IGW-46 
IGW-47 
IGW-48 
IGW-49 
!GW-51 
!GW-52 
IGW-53 
IGW-54 
IGW-55 
JGW-56 
IGW-57 
IGW-58 
IGW-59 
!GW-60 
IGW-61 
JGW-62 
IGW-63 
!GW-66 
!GW-67 
IGW-70 
IGW-72 
IGW-73 
!GW-74 
IGW-77 
JGW-78 
IGW-89 
IGW-97 
IGW-98 
!.GW-99 
[GW-100 
MW-28 
MW-29 
MW-30 
MW-31 
MW-32 
MW-33 
MW-34R 
MW-35 
MW-36 
MW-37 
MW-38 
MW-39 
MW-40 
MW-42 
MW-43 
MW-44 
MW-45 
MW-47 
MW-48 
l\1W-49 
MW-48 
MW-51 
MW-55 
MW-56 
MW-57 
MW-58 
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Table 2·9. Sum mary of Civil Survey for Sample Locations 
Allied Industrial Park 

Former Macon Naval Ordnance Plant (Continued) 

Elevation 

Northing Easting (ft above msl} 

1010239.08 6607 15.53 345.9 " 
1010249.76 660883.23 346 
1010108.75 660793.62 345.8 
1010239.88 660999.63 346.5 
1010097.39 66 1149.10 346 
1010209.46 66 1299.73 346.3 
1010207.52 66 1388.53 346.6 
1010148.77 661404.86 346.7 
10l0149.42 661300.99 346.8 
1010374.16 661636.04 353.3 
1010254.75 661674.61 353.5 
1010140.17 661642.27 353.5 
1010249.96 661524.58 353.7 
1010835.96 6599 51.!5 345.9 
1011064.23 659007.96 325.3 
10 11 396.26 66 1869.71 336.6 
1010488.35 660131.49 345.3 
101059 1.93 660302.76 348.11 
1010294.40 66 1256.32 347.87 
1010212.48 659447.10 34LI 8 
1009890.42 661790.71 341.69 
1010257.68 662474.55 324.98 
1009900.07 658805.67 32LI9 
1009845.73 661 117.43 344.77 
1009783. 19 66 1634.71 338.42 
1009087.58 660154.70 325.76 
1009314.34 661714.14 317.78 
1008908.39 659849.27 332.58 
1010096.71 660102.61 340.31 
1010605.2 1 660195.28 347.7 
10ll 352.04 658864.36 332.45 
101 1433.61 660202.19 37 1.76 
1011371.47 661827.80 339.83 
1010878.43 659475.60 339.Q2 
1010848.75 660072.82 356.04 
101067 1.15 660307.10 347.13 
101 0750.52 660805.39 355.4 
101 0462.98 66021 1.91 348.96 
1010499.88 658895.89 32 1.09 
101057 1.44 659303.04 339.7 1 
1010407.27 661364.96 355.75 
1010250.71 658858.08 317.59 
1010008.42 659171.67 329.78 
1010104.64 660494 .39 347.28 
1009967.25 660887.09 348.28 
1010079.44 661343.70 349. 12 
1009978.59 658821.89 320.21 
1009461.80 659 156.56 340.47 
1009390. 19 659539.10 335.89 
1010005.42 659969.23 336.99 
1007286.99 659208.11 28 1.95 
1009618.45 661053.39 345.78 
1009281.59 658794.49 324.13 
1009236.92 658959.83 329.6 
1009399.79 6599!8.22 332.32 
1009003.47 659930.89 33 1.26 
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~ample Number 
MW-60 
MW-61 
MW-62 
MW-63 
MW-64 
MW-65 
MW-66 
MW-67 
MW-68 
MW-69 
MW-70 
MW-7! 
MW-72 
MW-73 
PZ-1 
PZ-2 
PZ-3 
PZ-4 
PZ-5 
PZ-6 
1SL-201 
ISL-202 
ISL-203 
ISL-204 
ISL-205 
ISL-206 
ISL-207 
ISL-208 
ISL-209 
1SL-2t0 
!SL-211 
!GW-201 
lGW-202 
IGW-203 
IGW-204 
IGW-205 
IGW-206 
IGW-207 
IGW-208 
IGW-209 
JSW-202 
l.SW-203 
ISW-204 
~:62A 
MW-70A 
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Table 2-9. Summary of Civil Survey for Sample Locations 
Allied Industrial Park 

Former Macon Naval Ordnance Plant (Continued) 

Elevation 
Northing Easting (ft above msl) 

1009663.83 66056!.74 344.72 
1009308.04 660842.21 336.74 
1009254.60 66 1376.05 330.19 
1008653.05 659022.99 298.75 
1008683.78 659447.32 324. 1 
1008448.69 659420.21 315.55 
1008464.82 659701.15 322.55 
1008562.57 660030.17 313.17 
1008889.80 660612.43 343.75 

1008544.683 660976.4551 335.01 
1008560.46 66 1429.51 320.3 
1008914.13 661855. 19 308.8 
1009087.00 662667.60 310.78 
1009534.23 661782.87 323.6 
1010971.39 658986.27 322.6 
1011352.85 661746.59 351 
1009930.01 660709.40 343.8 
1009236.17 660709.07 334.1 
1008907.39 659173.21 308.2 
1008681.53 661729.58 304.9 

1009981.391 658828.9798 318.44 
1010094.194 658838.3097 314 .98 
1010145.505 658818.8493 314.25 
1010136.392 658742.0048 313.16 
1010158.553 658696.3346 312.75 
1010214.9 19 658904.6665 315.49 
1010587.794 659957.709 1 345.84 
1010456.922 660 121.5378 346.22 
1010!07.138 661268.2216 347.23 
1009979.206 661320,6514 346.71 
100991!.036 661449.2545 343.69 
1010329.739 658534.0045 331.44 
1009996.896 658572.7913 325. 18 
1009903.533 658612.7632 313.04 
1009743.268 658615.2954 311.96 
1010283.017 659670.6077 ·--·-· . 341.28 
1010225.956 659933.8578 340.3 
1008220.991 661006.7l45 318.52 
1007972.058 661 132.8362 312.9 
1008286.957 66 1244.613 317.53 
1008630.727 660088.0174 309.09 
J00840l.174 659923.7983 301.24 
1007941.781 659787.9332 292.17 
1009254.711 661395.378 328.1 
1008575.813 66!444.3404 318.2 
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• Contaminated Nonhazardous, Return to Ground: Soil or liquid with detections of volatile 

organic analytes (VOAs) or semivolatile organic analytes (SVOAs) not exceeding TCLP or 

Georgia HSRA Type 1 or Type 3 RRS or metals above two times (2X) background. 123 drums 

of soil IDW were grouped into this category. 

• Noncontaminated, Nonhazardous, Return to Ground: Soils with no VOA or SVOA detects and 

no metals above 2X background. 69 drums of soil IDW were grouped into this category. 

Recommendations were made to the United States Army Corps of Engineers (US ACE) concerning 

disposition of the IDW (SAIC 1999). Following receipt ofUSACE concurrence, the disposal was 

carried out. The schedule of disposition for IDW was as follows : 

Date Number of Media Method of Disposal 
Drums 

6118/99 3 Liquid Hazardous for Incineration 
6/18/99 9 Liquid Hazardous for SubtitleD and Landfill Disposal 
6/18/99 11 Soil Nonhazardous offsite disposal 
6/18/99 42 Liquid Non-hazardous for _pretreatment/offsite disposal 
5/24-5/26/99 192 Soil 

... 
Return to !!found , .... 

Table 2-10 is the final drum inventory for the 11NOP investigation (AlP and Landfill) following 

on-site disposal of non-contaminated and slightly contaminated material. Appendix L contains IDW 

disposal records. Field notes concerning IDW handling and disposal can be found in Appendix A. 

Five drums of soil and 14 drums of liquid IDW were generated during the 2000 SAJC investigation. 

SAIC reviewed the associated data following the same procedures used for evaluating the previous 

IDW and made recommendations to the USACE project manager regarding disposal. USACE 

approval was granted during the week of August 7, 2000. IDW pickup and disposal is scheduled for 

the week of August 14, 2000. 
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Table 2-10. Final Drum Inventory for the Former Macon Naval Ordnance Plant 

Soil (Hazardous; Profile# 3004574) 

Contents 

MW-13 
MW-15 

Total 

Quantity 

1 
1 

2 

Soil (Nonhazardous; Profile# 3004575) 

Contents Quantity 

ISL-126 I 
ISL-117 I 
ISL-116 1 
ISL-115 1 
MW-39 1 
MW-45 2 
MW-36 1 
MW-44 3 

Total 11 

Liquid (Hazardous for SubtitleD landfill disposal; 
Profile# 

Contents Quantity 

MW-56 3 
MW-64 2 
MW-65 1 

.. MW-66 I 
MW-56, -55,-70, -69, PZ-6 1 
MW-66, -64, -65, -63, -12, PZ-5 1 

Total 9 

Liquid (Hazardous for inceration; Profile# 3004573) 

Contents 
MW-15 
MW-67, -71 , -40, -47, -45, -39 
MW-13, -4, -II, -2, -2B, -4B 
MW-45 
MW-47 

Total 

AIPSection 2.draft.doc 

Quantity 
2 

6 

Liquid (Nonhazardous; Profile# 3007572) 

Contents Quantity 

MW-4B 4 
MW-12 I 
MW-13 1 
MW-2B l 
MW-72, -73,-44, -60, -62,-49 l 
MW-30, -29, -28, -33, -32, PZ-2 I 
MW-34R, -35, -3 1, -37 1 
MW-57, -61, -68, PZ-3, PZ-4 1 
MW-29 2 
MW-30 1 
MW-62 1 
MW-72 2 
MW-69 2 
MW-38 1 
MW-70 1 
MW-40 i 
MW-28 1 
MW-60 1 
MW-48 2 
MW-57 2 
MW-42 1 
MW-32 1 
MW-73 2 
MW-49 1 
MW-35 1 
MW-31 2 
MW-33 2 
MW-35 1 
MW-63 1 
MW-68 
MW~7l 

MW-58 
MW-51 1 
MW-44 1 
MW-43 1 
MW-67 1 
MW-34R 2 

Total 49 
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During the AlP investigation, a significant amount of data were collected to characterize the physical 

setting of the site. These data fall into the categories of geology (coring data and geotechnical data), 

and hydrogeology (slug tests, potentiometric data, laboratory permeability tests). These physical 

characteristics are described in the following sections. 

3.1.1 Regional Geologic Setting 

Rust conducted a preliminary site investigation of the AlP site in 1996, hereafter referred to as the 

1996 Site Investigation and produced a Site Investigation Report (Rust 1997). In the report, they 

provided a discussion of regional and local geology and hydrogeology, and the results and 

conclusions of the investigation. The following regional geology discussion is based on the Rust 

report (Rust 1997). 

The MNOP property is located in Bibb County, within the Fall Line Sand Hills of the Coastal Plain 

physiographic province in central Georgia. The site lies approximately 10 mi south of the Piedmont 

physiographic province, which is underlain by crystalline bedrock of Paleozoic and older age. The 

Coastal Plain province is composed of Cretaceous and younger unconsolidated sediments, limestone, 

and sandstone rock that overlie the older bedrock of the Piedmont province. These deposits 

commonly dip and increase in thickness toward the southeast. The Fall Line Sand Hills region, 

which extends in a northeastward-trending belt across Georgia, exhibits a distinctive topography of 

light colored sandy hills that rise to nearly 800 ft rnsl in Taylor. County to the southwest. 

Topographic relief within the region can reach 300 ft. The sandy mantle of the Fall Line Sand Hills 

region is loose, incoherent, and very hilly. Sn·earns are more widely spaced relative to the Piedmont 

province, and cut deep, precipitous gullies that actively erode sand from upland areas. Hence, sand 

is removed from the gully heads by rain-wash and deposited in the gully bottoms as subaerial deltas 

(LeGrand 1962). 

In ascending order, the rock units in the vicinity of the MNOP include: pre-Cretaceous igneous and 

metamorphic rocks, Cretaceous sediments, and Quatemary alluvium. The igneous and metamorphic 

rocks of Paleozoic and older age comprise granites, biotite-granite gneisses, and minor occurrences 

AlPSection3.draft.doc 3-1 



HSRA Compliance Status Report for Former Macon Naval Ordnance Plant 
Allied Industrial Park, Macon, Georgia 

DRAFT 
August 2000 

of altered volcanics and slate (LeGrand 1962). Figure 3-1 presents a stratigraphic column of the 

regional geology. 

The Cretaceous-aged Tuscaloosa formation is the principal surficial geologic unit at the MNOP. The 

formation consists of light-colored sand, sandy clay, and discontinuous clay lenses. According to 

LeGrand (1962), the formation does not indicate regular or cyclic deposition and is poorly developed 

and discontinuous, with no individual beds being traced far. In keeping with the regional trend, the 

Tuscaloosa thickens to the south with a regional dip of 30 ft per mi. About 9 mi south of the lvtNOP, 

it is overlain by younger sediments and attains a thickness of 600ft. The thickness of the formation 

under the MNOP has not been measured, but it is probably less than 600ft (LeGrand 1962). 

Quaternary alluvial sediments are the surficial deposits in the floodplains of creeks and rivers in the 

area. The Quaternary alluvial sediments are interpreted to have been deposited in a meandering 

stream depositional environment. These deposits consist of two distinct types: a peat/clay overbank 

unit and a sand and gravel point-bar unit. Under a meandering stream scenario, these two units may 

be repeated several times within a stratigraphic interval. As point bars migrate laterally, 

perpendicular to the direction of stream flow, they deposit a fining-upward sequence of cross-bedded 

gravel, sand, and silt. Eventually, these sediments are situated behind the stream levee and are 

overlain by swamp and marsh deposits of organic-rich peat and clay. As the stream meanders back 

across this sequence, a distinctive basal layer of gravel and sand is deposited over the peat/clay unit, 

and the sequence is repeated. The thickness of the Quaternary deposits south of the MNOP have not 

been measured, but may extend to 60 ft bls. 

3.1.2 ConceptuaLGeologic 1\llodel 

The southernmost part of the city of Macon is built on a tongue-shaped peninsula surrounded by the 

floodplains of Rocky Creek and the Ocmulgee River on three sides (west, south, and east). The AlP 

resides on the southern tip of this tongue. Consequently, the land surface at the study area slopes in 

three directions toward these floodplains. The surface elevation ranges from approximately 375ft 

msl in the north-central portion of the site, to 275 ft msl alongside Rocky Creek. An abandoned 

railroad spur runs from west to east across the southern third of the study area (Figure 3-2). This 

spur is built along the toe of an alluvial terrace. South of the spur, a younger terrace is evident which 

extends south to the active floodplain of Rocky Creek. For the purpose of discussion, the upper 
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Figure 3·1. Stratigraphic Column 
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terrace is referred to as the AlP terrace and the lower terrace as the MNOP Landfill terrace for the 

remainder of this report. 

The MNOP lies within the drainage basin of the Ocmulgee River. The Ocmulgee is located 

approximately 2.6 mi east of the site, flowing through eastern Bibb County. The floodplain of the 

Ocmulgee is generally about 2 mi wide. All streams flowing into the Ocmulgee have a 

predominantly southeast course. Almost all small tributaries flow southward to join the larger creeks 

at an acute angle (LeGrand 1962). 

Within the vicinity of the site, the dominant drainage feature is Rocky Creek, which is approximately 

800ft south of the southern boundary of the AlP property. This stream exhibits a well developed 

floodplain, which borders the former MNOP property and enters Tobesofkee Creek about l mi 

southeast of the site. Tobesofkee Creek forms a confluence with the Ocmulgee River 5 mi farther 

to the southeast (Figure 3-2). 

Surface water runoff at the MNOP generally follows the land topography, which slopes gently 

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

parallel to Mead Road before it exits the site south of Allied Industrial Boulevard. A few drainage 

) ways exist in the former bunker area where storm water drain outfalls empty onto the field. A 

topographic low occurs in the northwest section of the site, where surface drainage appears to run 

off during storm events into a small creek along the west property boundary. This creek eventually 

crosses the road connecting the AlP to the Landfill site and becomes a drainage easement. This 

drainage easement was sampled during the 1996 and 1998 investigations. The drainage flows under 

the former Central of Georgia Railroad spur in the southwest portion of the property, and empties 

into Rocky Creek in a wooded area south of the site. 

Using data from the coreholes and monitoring well borings, six geologic cross sections were 

developed to characterize the subsurface across the AlP and MNOP Landfill. The six cross section 

lines, labeled A-A' through F-F', are depicted on Figure 3-3. Cross sections A-A' through C-C' are 

west to east trending sections that cut across the northern, middle, and southern portions of the AlP. 

Sections D-D' through F-F' are south to north or southwest to nort~east trending sections which 

begin adjacent to the Rocky Creek floodplain, cross the Landfill, and extend across the west, middle, 

and east parts of the AlP. These cross sections are provided in the following pages as Figures 3-3 

through 3-9. 
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From the detailed geologic logs, and the corresponding geologic cross sections, the following 

significant units were identified (in descending order) below the AIP: 

• A thin horizon of weathered soil which includes both clayey/silty, and sandy facies 

• A predominantly sandy unit in which the water table resides (Water Table Aquifer) 

• A laterally continuous and significantly thick sequence of interbedded clays, sandy clays, clayey 

and silty sands, mudstone, and sands (MNOP Confining Unit) 

• A predominantly sand unit which appears to correlate with the regionally significant sand aquifer 

known as the Tuscaloosa (Tuscaloosa Aquifer) 

The uppermost unit is a dominantly clayey unit that appears m the borings located at the 

topographically highest points of the study area. This resistant, interfluvial area, forms the tongue 

of the south Macon peninsula. The unit was encountered in coreholes CH-1, -2, -4, and -5. It is 

described as a moderate reddish brown, sandy, firm, clay, to clayey to very clayey, dense, stiff sand 

at CH-1, with a thickness of 15ft, from a ground surface elevation of 346.2 ft msl. At CH-2, the unit 

is described as a moderate reddish brown, soft, sandy clay, to firm, very clayey sand, to a moderate 

reddish orange to very light gray, dense, hard, dry clay, to a pale red to dark yellowish orange, soft, 

silty clay, with a thickness of 29 ft, from a ground surface of 373.9 ft msl. At CH-4, the unit is 

described as a moderate reddish brown, stiff, sandy clay to a pinkish gray to very light gray, stiff, 

silty clay, with a thickness of 26ft, from a ground surface elevation of 346.5 ft msl. At CH-5, which 

has a ground surface elevation of 337.5 ft msl, which is in the range of elevations where the top unit 

was encountered in other borings, the unit was not particularly clayey. It is described as a dark 

yellowish orange to moderate reddish brown to grayish orange and light gray, fine to medium 

grained, clayey sand. The unit was not encountered -at other coreholes where the land surface is 

below the remnants of the unit. 

Above (north) the old railroad spur (AlP terrace and highland), the weathered soil horizon of hard 

sandy clay and clayey sand is evident. Below the spur, active sedimentation is evident and the sandy 

material of the Water Table Aquifer is exposed. In keeping with Legrand's model (Figure 3-1 ), this 

surficial clayey unit is likely a combination of the hard, plinthic soil common to the upper Coastal 

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

The sandy unit in which the Water Table Aquifer resides, was encountered in all of the ten coreholes. 

Its thickness ranges from 59ft near the high-point of the site (CH-2), to 17ft at MW-4B, adjacent 
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to the Rocky Creek floodplain. The elevation of the bottom of the unit ranges from 300.2 to 259.4 

ft msl. Across the northernmost part of the AlP, the unit is described as a grayish pink to dark 

yellowish orange to very pale orange, medium to coarse grained, firm to mostly loose, slightly clayey 

to clean sand. Gravelly beds are common throughout the unit. At CH-2, two 5 ft thick clayey layers 

were noted within the unit. Across the central (west-east) portion of the AlP site, the unit is 

described as dark yellowish orange to very pale orange to pale yellowish orange to very light gray, 

fme to medium to coarse (fining upward), clayey to silty to clean, sand. Significant interbeds of clay 

were noted at CH-3 (20ft thick) and at CH-4 (3ft thick). Across the southern portion of the AlP, 

the unit is finer grained overall, but again coarsens with depth. At CH-6, a 20 ft thick interbed of 

sandy clay to clay was noted and at CH-7, a 10ft thick interbed of stiff, clayey sand was noted. 

Down on the Landfill terrace, the unit is described as pale yellowish orange to moderate reddish 

orange to very light gray (CH-10) to brownish gray and grayish brown to yellowish gray and light 

gray (MW-2BIMW-4B), fine to medium to coarse, silty to clean, loose sand. Near the surface, the 

unit is richly organic. The unit is gravelly near its base. The portion of the unit that is saturated is 

referred to throughout the remainder of this report as the Water Table Aquifer. 

At all corehole locations, a distinctly clayey unit was encountered at the base of the Water Table 

Aquifer. This unit was mapped across the study area as -a laterally continuous, thick, sequence of 

clay, very clayey sand, and siltstone, with some interbeds of mostly sandy material. The top of the 

unit ranges from 300.2 ft (CH-1) to 259.4 (MW-2B) ft msl indicating that it slopes from the high 

point of the northern AlP toward the Rocky Creek floodplain. Figure 3-10 is a structure contour map 

of the top of the confining unit. The thickness of the unit ranges from 39 ft at CH -7 to over 77 ft at 

CH-1 where it was not cored through. The dominant color in the sequence is very light gray with 

common occurrences of pale red and grayish pink. Laminae of dark yellowish orange and moderate 

reddish orange are also common. Lithologies within the sequence range from dense, stiff to hard, 

dry clay, to hard, indurated, siltstone, to firm to hard, clayey to very clayey sand. Interbeds of mostly 

sandy material were encountered in CH-1 (13.5 ft and 21ft), CH-2 (3.5 ft), CH-3 (4ft), CH-4 (8ft), 

CH-5 (10ft and 10ft), CH-6 (11 ft), CH-7 (6.5 ft), CH-10 (5 ft), and MW-4B (8ft). These sand 

interbeds are mappable across the AlP in cross sections B-B' and C-C'. Cross section E-E' which 

trends from south to north beginning in the Landfill, also depicts a somewhat continuous sandy layer 

within the confining unit sequence. For the remainder of this report, the thick clayey sequence, just 

described, is referred to as the MNOP Confining Unit. 

For the remainder of this report, the sand encountered below the base of the MNOP Confining Unit 

is referred to as the Tuscaloosa Aquifer. At several locations, the MNOP Confining Unit was fully 

penetrated, and coring is believed to have encountered the top of the Tuscaloosa Aquifer. At CH-2, 

at a depth of 145ft bls (228.9 ft msl), a moderate orange pink to very light gray to pale yellowish 
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orange, medium grained, slightly clayey to clayey to silty, soft to loose, sand was encountered. Ten 

ft of this sand was cored before terminating the boring. At CH-4, at a depth of 124ft bls (222.5 ft 

msl), a pink, medium to coarse grained, silty sand, interbedded with a thin (1.5 ft) clay bed, was 

encountered. At CH-7, at a depth of 79 ft bls (231.5 ft msl), a very light gray, fine to medium 

grained, silty to clayey, soft, sand was encountered. At MW-4B, at a depth of 90ft bls (189.5 ft 

msl), a grayish pink to white, fine to medium grained, loose, silty to clayey sand was encountered. 

At CH-1, a sand unit was encountered at a depth of 102 ft bls (244.2 ft msl). This core hole bottomed 

out in 2 ft of a very fine grained, firm, clayey sand. This firm bed may indicate that the sand 

encountered at 102ft bls is a sandy lens within the MNOP Confining Unit. It might otherwise be a 

clayey lens within the Tuscaloosa Aquifer, indicating that the top of the aquifer at that location is at 

244.2 ft msl. 

Well construction information is provided for 12 local production wells in Table 3-1. These wells 

are all reported to be screened in the sand beds of the Tuscaloosa aquifer. The tops of the uppermost 

screens in 10 of the 12 wells range from 220 ft rnsl to 160 ft msl. Two of the wells located on 

Riverwood property (east of the Landfill) have well screens that start at 250ft msl. It is clear that 

the elevations corresponding to the perceived top of the Tuscaloosa Aquifer in the investigation 

) coreholes desctibed in the preceding paragraph, fall within the range of the reported production well 

uppermost screen intervals. 

Although the regional geology discussion, and the Rust report, characterize all of the subsurface 

below the study area as Tuscaloosa Formation, it is important to recognize that a significantly thick 

and laterally continuous zone of low permeability material separates the shallow Water Table 

Aquifer from the deeper production zones. This characterization will be expanded upon in the 

following discussion of site hydrogeology and in the nature and extent of contamination, and fate 

and transport discussions for groundwater. 

3.1.3 Hydrogeology 

Based upon a literature review and an evaluation of geologic logs from both on-site borings and from 

deep water-supply wells located off-site, the following hydrogeologic units were defined by Rust 

(Rust 1997). 

• Shallow Water Table Aquifer: The shallow aquifer extends from the water table (5.6 to 47.4 ft 

bls) to the top of the underlying confining clay unit (the white and pink clay unit). The white and 

pink clay unit is found generally 50 to 70ft bls, but locally may be as much as 140ft bls. The 
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Table 3-1. Summary of Well Construction Details Obtained from USGS Records 
Wells Located Near MNOP and AIP Sites 

USGS lD Well lD Company 

16W024 Armstrong 115 Armstrong Cork 
J6W02:'i Am1S!rong #4A Armstrong Cork 
J6W026 Armsu:ong#7 Armstrong Cork 
16W020 Armstrong 113A Armstrong Cork 
16W023 Armstrong 116 Armstrong Cork 
16W019 Armstrong NIA Armstrong Cork 
16W005 Amtstrong 114 Armstrong Cork 
16W009 16W009 Keebler 
16W008 Keebler Il l Keebler 
16W018 Kroft Ill Riverwood 
16W007 Kraft lt2 Riverwood 
16W027 Kraft 113 R.iverwood 

1
: Groundsurface elevations are approximate 

N/0: Not Given 
NIA: Not Applicable 
All screen depths given below landsurface. 

Date Comp. 

11/23/64 
1 l/24/69 
3/!8/68 
5/20/64 
1015166 
4115164 
1/19160 
10/9/89 
9/1153 

3127146 
9130/68 
9110/79 

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

Total 
GSE!ev.1 Depth 

320 243 
290 240 
270 210 
320 256 
30~ 260 
340 238 
290 285 
N/0 300 
370 NIO 
310 244 
354 183 
315 290 

Screen 1 Screen 2 Screen 3 Screen 4 Screen 5 Yield 
100 to 105 133 to 153 !68 to 173 228 to 243 NIA 465 
l 20to 155 225 to 240 NIA N/A NIA 524 
80 to 120 128to 133 195 to 210 N/A NIA 305 
128 to 148 !55 to 160 186 to 191 23010 235 251 to256 360 
140 to 160 240 to 260 NIA N/A NIA 510 
120 to 145 223to238 NIA N/A N/A 448 
130 to 140 16Sto 180 235to 245 260 to 265 N/A 632 
150 to 165 175to 195 250 to 265 280to290 NIA 270 

N/G NIG N/G N/0 NIG N/0 
60 to70 160 to 170 212 to 217 N/A N/A 411 

IOOto 120 135to 160 178to 183 N/A N/A 285 
J50tol90 200to210 270 to 280 N/A N/A 250 

Spec. 
Capacity 

4. 1 
7.2 
6.3 
2.8 
7.1 
4.9 
N/G 
11.25 
N/0 
8.93 
8.63 
2.84 

Use 
Industrial Supply 
Industrial Supply 
Industrial Supply 
Industrial Supply 
Industrial Supply 
Industrial Supply 
Industrial Supply 
Industrial Supply 
Industrial Supply 
Industrial Supply 
Industrial Supply 
Industrial SuPI>lv 

Status 
Active 
Active 
Active 
Active 
Active 
Active 

Abandoned 
Active 

Abandoned? 
Active 
Active 
Active 

> c 
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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 clay units: This unit is comprised of a distinctive red 

and pink 12ft thick clay unit overlying an approximately 60ft thick sequence of interbedded 

sand and clay. These strata are encountered between 60 and 140ft bls (elevations 250 to 180ft 

msl). The clay and interbedded sand and clay units may fonn a confining unit or semi-confining 

unit to the deeper water producing aquifer zones. 

• Tuscaloosa sand aquifer(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 160ft bls (elevations of 177 to 152ft msl), and 

deeper aquifers between approximately 180 ft bls and the base of the Tuscaloosa at 

approximately 280ft bls. 

The 1998 field investigation results validate the above model. The continuity of the MNOP 

Confining Unit has been more thoroughly characterized, as have the hydraulic properties of the 

Water Table Aquifer. 

The groundwater flow direction in the shallow Water Table Aquifer, within the MNOP, is generally 

in a south-southeast direction based on synchronous water levels taken on December 3, 1998. The 

potentiometric surface map (Figure 3-11) shows a predominant flow direction to the southeast across 

the AIP, becoming more southerly in the lower terrace, in the Landfill vicinity. Data from CPT 

pushes on Armstrong World Industries property, indicate that west of the southwest quadrant of the 

AIP, a low permeability zone exists within the Water Table Aquifer, that may influence the direction 

of flow in that vicinity. Depth to the water table varies from essentially 0 ft bJs in the Rocky Creek 

swamp, to 58ft bls at MW-29, upgradient of the AIP. Water· table elevations, range from 319.5 ft 

msl at MW-28, upgradient of the AIP, to 274.3 ft msl at MW-19, in the Rocky Creek swamp, 

resulting in a gradient of approximately 45 ft over 3,100 lateral ft (0.015). 

By comparing structure contours of the top of the MNOP Confining Unit, with the water table 

surface, a map of the thickness of the Water Table Aquifer was generated (Figure 3-12). This map 

shows that the aquifer thickens in a southeasterly direction. In three of four quadrants of the AIP 

(southwest, northwest, northeast), the thickness of the aquifer is 15ft or less. This establishes that 

for the majority of the site, the monitoring well network, equipped with screen lengths of 10ft, is 

adequate. In the southeast quadrant of the site, the Water Table Aquifer thickens to a maximum of 
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approximately 30 ft. In this quadrant, wells screened in the top 10 ft will not monitor all or most of 

the aquifer thickness. 

3.1.3.1 Hydraulic Conductivity 

As part of the Project Action Plan study (Rust 1994), Rust reported an average hydraulic 

conductivity of 3.02 ft per day (ft/day) (1.1 x 10-3 centimeters per second (em/sec)) for the Water 

Table Aquifer. SAIC conducted slug tests on twenty new Water Table Aquifer wells at the AIP site. 

Rising head and falling head tests were conducted and the data were analyzed using the Bouwer and 

Rice solution (1976), modified by Bouwer (1989). The tested wells are distributed across the AlP 

so the data set provides a valid representation of the entire site. For 16 of the 20 wells, a significant 

portion (>0.5 ft) of the well screen extends up into the unsaturated zone. For these wells, the falling 

head test results were determined to be invalid due to the condition of groundwater flowing into the 

unsaturated gravel pack during the falling head process. 

For four of the wells, the screens were either completely submerged below the water table surface, 

or nearly so. For these wells, both rising head and falling head test data were considered valid and 

in those four cases, the agreement between rising head and falling head test results was very good. 

Hydraulic conductivity (K) estimates for the 20 wells range from 0.05 to 127.0 ft/day with an 

average result of 19_69 ft/day. A bar graph of the slug test results (Figure 3-13) reveals that the data 

set is skewed by the highest result Removing the lowest and highest data points results in a more 

uniform distribution with a range of 0.54 to 61.2 fUday and an average of 14.8 ft/day. 

Hydraulic conductivity estimates in ft/day were posted on a map of the AlP (Figure 3-14). The 

distribution of K provides some insight into the observed patterns of groundwater contamination at 

the AlP. The area represented by K>lO ft/day excludes the westernmost portion of the site and the 

northeast quadrant. This is consistent with the mapping of groundwater contamination which shows 

that TCE plumes are not discemable in the northeast quadrant or across the western property 

boundary. Table 3-2 provides estimates of hydraulic conductivity for all of the tested wells. 

Appendix H contains the slug test plots. 

3.1.3.2 Vertical Head Relationships 

By comparing structure contours of the top of the MNOP Confining Unit, with the water table 

surface, a map of the thickness of the Water Table Aquifer was generated (Figure 3-12). This map 

shows that the aquifer thickens in a southeasterly direction. In three of four quadrants of the AIP 
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Ground Surface 
Elevation 

Well No. {ft msl} 
MW-28 330.3 
MW-29 369.57 
MW-30 337.65 
MW-3 1 336.89 
MW-33 347.28 
MW-36 3!8.9 
MW-38 353.34 
MW-43 345.79 
MW-45 318.09 
MW-47 338.24 
MW-49 334.92 
MW-56 327.3 
MW-58 328.8 
MW-62 327.84 
MW-63 296.47 
MW-69 332.9 
MW-70 3 18.36 
MW-7 1 306.31 
MW-72 308.88 
MW-73 321.65 

Min 
Max 
Mean 

Top of Screen 
Deoth (ft bls) 

8.5 
55.5 
33.0 
25.0 
41.0 
7.5 
52.5 
46.0 
18.1 
39.0 
36.0 
28.5 
32.0 
33.0 
3.0 
39.0 
28.6 
13.0 
16.3 
28.4 

Table 3-2. AlP Monitoring Wells 
Hydraulic Conductivity Estimates 

Top of Screen Groundwater 
Elevation (ft Elevation 

msl} {_ft msl) 
321.8 319.5 
314.1 311.7 
304.7 302.4 
311.9 310.8 
306.3 303.9 
3 11.4 311.4 
300.8 298.2 
299.8 296.9 
300.0 301.6 
299.2 296. 1 
298.9 298.9 
298.8 295.9 
296.8 293.2 
294.8 292.7 
293.5 291.4 
293.9 289.37 
289.8 290.0 
293.3 290.7 
292.6 290.2 
293.3 292.9 

____.. 

Rising Head Falling Head 
emf sec ft/day crnfsec ft/day 
3.44E-03 9.76 NA NA 
2.72E-03 7.70 NA NA 
!.91E-04 0.54 NA NA 
4.45E-03 12.60 NA NA 
l.76E-03 5.00 NA NA 
l.76E-05 0.05 5.29E-05 0.1 5 
2.20E-03 6.24 NA NA 
3.25E-03 9.21 NA NA 
3.53E-04 1.00 4.23E-04 1.20 
2.16E-02 61.20 NA NA 
5.08E-03 14.40 4.48E-03 12.70 
6.21E-03 17.60 NA NA 
8.47E-03 24.00 NA NA 
6.14E-03 17.40 NA NA 
5.26E-03 14.90 NA NA 
7.27E-03 20.60 NA NA 
2.01E-04 0.57 7.06E-05 0.20 
8.54E-03 24.20 NA NA 
7.02E-03 19.90 NA NA 
4.48E-02 127.00 NA NA 
1.76E-OS o.os S.29E-OS 0.15 
4.48E-02 127.00 4.48E -03 12.70 
6.95E-03 19.69 1.26E-03 3.56 
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(southwest, northwest, northeast), the thickness of the aquifer is 15 ft or less. In the southeast 

quadrant of the site, the Water Table Aquifer thickens to a maximum of approximately 30 ft. Two 

new wells were installed in the southeast quadrant, in 2000, paired with existing wells. The new 

wells (MW -70A and -62A) are screened at the base of the Water Table Aquifer. The existing wells 

(MW-70 and MW-62) are screened at the top of the aquifer. Water levels in these wells indicate that 

there is a negligible vertical gradient within the aquifer in the southeast quadrant of the AlP. 

There are no monitoring wells screened within the Tuscaloosa Aquifer at the AlP so a comparison 

of heads between the Water Table Aquifer and the Tuscaloosa Aquifer is not possible. However, 

well clusters at the MNOP Landfill include wells screened in both aquifers and at these locations 

there is a significant drop in head across the MNOP Confining Unit. 

3.1.3.3 Geotechnical Test Results 

Three types of geotechnical tests were conducted on AlP geologic samples. For each well boring, 

if a low permeability layer was encountered, a sample was collected for analysis of moisture content, 

liquid limit, and plasticity index. Within the same boring, a coarse grained sample, preferably within 

the targeted screen zone, was collected for grain size analysis. If no low permeability layer was 

encountered in the boring, then samples from four separate intervals of coarse grained material were 

collected for grain size analysis. During the coring phase of the investigation, a clay sample was 

removed from AlP corehole CH-6 and sent for analysis of vertical permeability, dry density, and 

moisture content. This corehole was located in the southeast quadrant of the site. The sample was 

collected from a depth of 90ft bls. Sample test results are included in Table 3-3. 

In 20 of the 39 AlP well borings, a fine grained, or low pem1eability, layer was encountered and 

analyzed for moisture content, liquid limit, and plasticity index. Moisture content in these samples 

ranged from 8.3 to 31.8 percent with a mean of 17.7 and a median value of 16.3 percent. Liquid 

limit ranged from 30 to 67 with a mean value of 45, and a median value of 41. Plasticity index 

ranged from 9 to 40 with a mean value of 24 and a median value of 20. The characteristics of these 

fine grained sediments are very similar to those observed in samples of fine grained sediments from 

Landfill borings. 

For the coarse grained sediments, percent sand ranged from 36 to 96 with a mean value of 80 and 

a median value of 85. Percent fines ranged from 0 to 64 with a mean of 19 and median of 14. 

Gravel content ranged from 0 to 15 percent with a mean of 1.4 and a median value of 0. 
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Table 3-3. Geotechnical Sampling Results 

Depth Dry Density Moisture Permeability Particle Size 
• Sample ID (ft) (pcf) (%) (em/s) Gravel (%) Sand (%) 

CH-06 90 116.9 14.7 2.55E-08 
MW-28-01 5-7 0 84 
MW-28-02 10- 12 0 88 
M\:V-28-03 14-16 I 79 
MW-28-04 18-20 0 89 
MW-29-01 15-17 2 67 
MW-29-02 30-32 0 90 
MW-29-03 50-52 0 76 
MW-29-04 64-66 2 88 
MW-30-01 15-17 14.2 
MW-30-02 35-37 1 86 
MW-31 -0 1 0-2 10.3 
MW-31-02 12-14 12 67 
MW-32-01 25-27 I 85 
MW-32-02 30-32 0 88 
MW-32-03 40-42 0 90 
MW-32-04 45-47 1 88 
MW-33-0 l 40-42 I 81 
MW-33-02 44-46 1 87 
MW-33-03 46-48 3 86 
MW-33-04 48-50 15 76 
MW-34-01 20-22 0 95 
MW-34-02 34-36 13.5 
MW-35-01 l0-12 0 44 
MW-35-02 15- !7 7 44 
MW-35-03 40-42 0 87 
MW-35-04 49-51 I 87 
MW-36-01 0-2 0 59 
MW-36-02 5-7 0 6 1 
MW-37-01 0-2 13 .1 
MW-37-02 29-31 1 86 
MW-38-01 30-32 15.3 
MW-38-02 40-42 13.6 
MW-38-03 50-52 4 83 
MW-38-04 57-59 4 96 
MW-39-01 5-7 31.7 
MW-39-02 15-17 3 87 
MW-40-0 1 5-7 l 74 
MW-40-02 15-17 0 36 
MW-40-03 20-22 0 78 
MW-40-04 34-36 0 93 
MW-42-01 15-17 0 70 
MW-42-02 30-32 0 86 
MW-42-03 45-47 2 87 
MW-42-04 55-57 2 90 
MW-43-01 25-27 0 78 
MW-43-02 35-37 !7.6 
MW-44-0 1 20-22 0 81 
MW-44-02 30-32 0 80 
MW-44-03 45-47 0 88 
MW-44-04 57-59 I 91 
MW-45-01 5-7 0 76 
MW-45-02 10-12 0 85 
MW-45-03 15-17 0 85 
MW-45-04 . 22-24 1 87 
MW-47-01 25-27 0 82 
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Table 3-3. Geotechnical Sampling Results (Continued) 

Depth Dry Density Moisture Permeability Particle Size 
SampleiD (ft} (pcf) (%) (cm/s) Gravel (%) Sand (%) Fines(%) 

MW-47-02 32-34 26.5 
MW-48-01 10- 12 2 82 16 
MW-48-02 20-22 0 86 14 
MW-48-03 35-37 0 81 19 

-MW-48-04 45-47 2 84 14 
MW-49-0 1 5-7 16.2 
MW-49-02 41 -42.5 0 93 7 
MW-5!-01 15- 17 9 55 36 
MW-51-02 25-27 I 77 22 
MW-51-03 35-37 0 79 21 
MW-51-04 52-54 0 90 10 
MW-55-01 10-12 0 77 23 
MW-55-02 27-29 3 1.8 
MW-56-01 15-17 12 
MW-56-02 25-27 0 85 IS 
MW-57-01 10-12 0 55 45 
MW-57-02 25-27 0 78 22 
MW-57-03 30-32 0 61 39 
MW-57-04 43-45 1 94 5 
MW-58-01 34-36 16.3 
MW-58-02 38-40 0 89 ll 
MW-60-01 10-12 18.4 
MW-60-02 50-52 ! 93 6 
MW-6 1-01 25-27 0 72 28 
MW-61-02 39-41 0 9\ 9 
MW-6 1-03 41 -43 0 92 8 
MW-6 1-04 43-45 I 87 12 
MW-62-01 [5- 17 18.9 
MW-62-02 42-44 l 93 6 
MW-63-01 5-7 0 62 38 
MW-63-02 11 - 13 18.9 
MW-64-01 20-22 0 57 43 
MW-64-02 32-34 0 81 19 
MW-64-03 34-36 0 90 10 
MW-64-04 36-38 l 89 10 
MW-65-01 5-7 15.4 
MW-65-02 3!-33 I 88 I I 
MW-66-01 5-7 0 59 41 
MW-{}6-02 10- 12 0 77 23 
MW -66-03 25-27 0 89 ll 
MW-66-04 36-38 3 82 IS 
MW-67-01 5-7 19.1 
MW-67-02 24-26 0 93 7 
MW-68-01 47-49 18.4 
MW-68-02 53-55 0 90 10 
MW-69-01 20-22 
!vlW-69-02 46-48 
MW-70-01 15-17 19.7 
MW-70-02 36-38 0 89 II 
MW-71-01 5-7 13.8 
MW-7 1-02 19-21 11 63 26 
MW-72-01 0-2 23.7 
MW-72-02 15-17 10 73 17 
MW-73-01 25-27 8.3 
MW-73-02 36-38 0 93 7 

mm 8.3 0 36 0 
max 3 1.8 15 96 64 

average 17 .68 1.39 80.08 18.53 
median 16.3 0 85 14 
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During the 1996, 1998 and 2000 investigations at the AlP, soil, sediment, surface water, and 

groundwater were sampled and analyzed for a variety of constituents. Analytical data were validated 

in accordance with the QAPP of the approved Work Plan (SAIC 2000). While 1996 data is formally 

documented in Rust (1997) , the 1998 and 2000 data are formally documented herein. A QCSR for 

the 1998 and 2000 data is included as Appendix M. Raw analytical data ( 1998 and 2000) in tabular 

form are included in Appendix N. Data summary tables are presented in Appendix 0. 

4.1 Hazardous Site Response Act Screening Process 

The initial step of the nature and extent evaluation is a screening of all the data using the HSRA 

guidance (GA Rule 391-3-19). The HSRA process identifies various screening concentrations for 

soil and groundwater as Type I (default residential), Type II (site-specific residential), Type ill 

(default industrial) and Type IV (site-specific industrial). By directly comparing AlP media 

concentrations against the various screening levels, the potentially significant chemicals are 

identified. In addition, the screening of individual sample results creates a spatial definition of 

potentially significant areas of contamination across the AlP. The HSRA screening and data 

interpretation for the AlP is presented in subsequent sections. The derivation of groundwater and soil 

HSRA standards is provided in Appendix I. 

4.1.1 Potential Receptors at Allied Industrial Park 

Prior to implementing the HSRA screen, a qualitative review of the potential receptors and likely 

environmental exposure was completed. This information helps to logically interpret the HSRA 

screening results. For example, the Type ill and Type IV HSRA standards are the most appropriate 

standards for screening sites where the land use is industrial and residential land use is not 

anticipated due to zoning or other factors. 

The most likely human receptors at the AlP are industrial workers who maintain jobs on the AlP. 

If these workers have routine jobs in outside settings, they could be exposed to soil via incidental 

ingestion, particulate/volatile inhalation, or dermal contact. Human exposure to the water table 

groundwater is unlikely. Production wells in use at the site are all deeper wells that should not 

extract groundwater from the Water Table Aquifer. The potential for contaminant migration to the 

Tuscaloosa aquifer is discussed in Section 5.0 of this report. 

) Ecological receptors could include a wide variety of small mammals, birds, and reptiles. Ecological 
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receptors are likely limited in the industrial portions of the AIP or in maintained landscaped areas. 

Where buildings do not exist and oldfield habitat is present, there would be a higher number and 

diversity of potential ecological receptors. Ecological receptors would potentially be exposed to soil. 

Ecological exposure to groundwater is not considered a viable exposure route at the AIP. 

4.1.2 Soil Data Screening 

The field activities and resulting soil data from the AIP were described in Section 2.0. The data are 

summarized in Appendix 0. Each detected analyte was screened versus the appropriate HSRA 

standards. The HSRA soil standards are derived in Appendix I and may consist of pre-defined 

screening levels, background concentrations, risk-based concentrations, or the analytical detection 

limit. Bac.kground for soil was taken as the average detected concentration from sample locations 

ISL-18, ISL-19, ISL-61, and ISG·62 (Figure 2-2)~ These locations are topographically upgradient 

of the industrial area of the AIP. Table 4-1 summarizes the soil background. 

The results of the HSRA soil screen are discussed in Section 4.2. 

4.1.3 Groundwater 

The available AIP groundwater data were described in Section 2.0. The data are summarized in 

Appendix 0 and the raw data are provided in Appendix N. Each detected analyte was screened 

versus the appropriate HSRA standards. The HSRA groundwater standards are derived in Appendix 

I and may consist of pre-defined screening levels, background concentrations, risk-based 

concentrations, or the analytical detection limit. 

The 1996 groundwater were all sampled with DPT technology and had markedly higher metals 

concentrations than the 1998 and 2000 groundwater samples. Due to this difference, the 

groundwater data sets were screened in the HSRA process as separate data sets. The background for 

the 1996 groundwater was taken as sample locations IGW-18, IGW-19, IGW-61, and IGW-62 

(Figure 2-4). The 1996 background data are summarized on Table 4-2. 

The 1998/2000 background was selected as locations MW-28, MW-29, MW-30, PZ-1, and PZ-2 

(Figure 2.5). The 1998/2000 data are summarized in Table 4-3. 

The results of the HSRA groundwater screen are discussed in Section 4.3. 

A1PSec1ion 4.draft.doc 4-2 



) 

HSRA Compliance Status Report for Former Macon Naval Ordnance Plant 
Allied Industrial Park, Macon, Georgia 

Station 

ISL-18 (1'-2') 
ISL-18 (55'-56') 
TSL- 19 (1'-2') 
ISL-19 (70'-71') 
ISL-61 (1 '-2') 
ISL-62 (1 '-2') 
ISL-62 (15'-16') 
ISL-19 (1'-2') 

ISL-61 (1'-2') 
ISL-62 (1 '-2') 
ISL-18 (1'-2') 
ISL-18 (55'-56') 
ISL-19 (1'-2') 
ISL- 19 (70'-71') 
ISL-61 (1 '-2') 
~SL-62 (I'-2') 
ISL-62 (15'-16') 
I.SL-18 (1'-2') 
ISL-18 (55'-56') 
ISL- 19 (1'-2') 
ISL-61 (1 '-2') 
ISL-62 ( I '-2') 
ISL-62 (15'-16') 
ISL-62 (1 '-2') 
ISL-18 (1 '-2') 
fSL-18 (55'-56') 
lSL-19 (1'-2') 
ISL-19 (70'-71') 
ISL-61 (1 '-2') 
ISL-62 (l'-2') 
ISL-62 (15'-16') 
ISL-18 (1 '-2') 
ISL-19 (1'-2') 
fSL-61 (1 '-2') 
ISL-18 (1'-2') 
ISL-18 (55'-56') 
ISL-19 (1'-2') 
ISL-61 ( l '-2') 
ISL-62 (I '-2') 
[SL-62 (15'-16') 
ISL-19 (70'-71 ') 
ISL-61 (1'-2') 
ISL-61 (1 '-2') 
ISL-61 (1'-2') 
ISL-18 (l'-2') 
ISL-18 (55'-56') 
ISL-19 (1'-2') 
TSL-19 (70"-71 ') 
ISL-61 (1'-2') 
ISL-62 ( 1'-2') 

Table 4-1. Derivation of Soil Background 
Allied Industrial Park 

Fonner Macon Naval Ordnance Plant 

Sample 
Date Parameter Result 

1996 Beryllium 0.29 
1996 Beryllium 0.028 
1996 Beryllium 0.34 
1996 Beryllium 0.024 
1996 Beryllium 0.14 
1996 Beryllium 0.16 
1996 Beryllium 0.036 
1996 Cadmium 0.28 
1996 Cadmium 0.36 
1996 Cadmium 0.21 
1996 Chromium 18.3 
1996 Chromium 5.68 
1996 Chromium 24.3 
1996 Chromium 1.56 
1996 Chromium 9.7 1 
1996 Chromium 10.7 
1996 Chromium 8.42 
1996 Copper 6.2 
1996 Copper 1.37 
1996 Copper 8.67 
1996 Copper 4.93 
1996 Copper 3.69 
1996 Copper 1.59 
1996 Hexachlorobutadiene 0.0047 
1996 Lead 9.4 
1996 Lead 2.44 
1996 Lead 10.3 
1996 Lead 4.89 
1996 Lead 15.2 
1996 Lead S.Sl 
1996 Lead 3.07 
1996 Mercury 0. 13 
1996 Mercury 0.14 
1996 Mercury 0.044 
1996 Nickel 5.23 
1996 Nickel 4. 1 
1996 Nickel 7.12 
1996 Nickel 3 
1996 Nickel 2.28 
1996 Nickel 0.68 
1996 Selenium 0.678 
1996 Selenium 0.48 
1996 Thallium 0.41 
1996 Trich1oroethene 0.0062 
1996 Zinc 15.2 
1996 Zinc 3.04 
1996 Zinc 20.7 
1996 Zinc 1.2 
1996 Zinc 16.2 
1996 Zinc 8.34 

Background - Rust sot! samples ISL-18, ISL-19, ISL-61, and ISL-62. 
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Units 

mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mgfkg 
mg/kg 
mglkg 
mg!kg 
mg!kg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mglkg 
mg!kg 
mglkg 
mglkg 
mglkg 
mglkg 
mg!kg 
mg!kg 
mg!kg 
mg!kg 
mglkg 
mg!kg 
mglkg 
mg!kg 
mglkg 
mg!kg 
mglkg 
mg/kg 
mglkg 
mg/kg 
mglkg 
mglkg 
mg!kg 
mglkg 
mg/kg 
mglkg 
mg!kg 
mglkg 
mglkg 
mg/kg 
mglkg 
mg!kg 
mglkg 

Qualifier 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 

J 

J 
J 

J 
J 

J 

Average 
Detect 

0.145429 

0.283333 

11.23857 

4.408333 
0.0047 

7.301.429 

0.104667 

3.735 

0.579 
0.41 

0.0062 

10.78 

DRAFT 
August 2000 



HSRA Compliance Status Report for Former Macon Naval O rdnance Plant 
Allied Industrial Park, Macon, Georgia · 

Table 4-2. Der ivation of Groundwater Background (1996 Sampling Event) 
Allied [ndustrial Park 

Former Macon Naval O rdna nce Plant 

Sample 
Station Da te Param eter R esult Units Qualifier 

IGW-18 1996 Beryllium 0.21 UG!L J 

IGW-19 1996 Beryllium 0.24 UG!L J 
!GW-62 1996 Beryllium 0.3 1 UG!L J 
IGW-61 1996 Beryllium 4.83 UG!L 
JGW-19 1996 Cadmium 2.9 UG!L J 
IGW-61 1996 Cadmium 12.6 UGIL 

IGW-1 8 1996 Chromium 204 UG!L 
IGW-62 1996 Chromium 577 UG/L 
IGW-19 1996 Chromium 706 UGIL 
IGW-61 1996 Chromium 1000 UG/L 

IGW-62 1996 Copper 252 UG!L 

IGW-19 1996 Copper 320 . UG!L 
IGW-61 1996 Copper 382 UGIL 
IGW-18 1996 Copper 396 UG/L 

IGW-18 1996 Lead 13 UG!L 

IGW-62 1996 Lead 15 UGIL 
IGW-19 1996 Lead 41 UG!L 
IGW-61 1996 Lead 220 UG/L 
IGW-18 1996 Mercury 0.3 UGIL 
IGW-62 1996 Mercury 0.4 UG!L 
IGW-19 1996 Mercury 0.5 UG/L 
lGW-18 1996 Nickel 84.9 UG/L 
IGW-19 1996 Nickel 208 UGIL 
IGW-61 1996 Nickel 229 UG!L 
lGW-62 1996 Nickel 233 UG/L 
IGW-62 1996 Selenium 2.8 UGIL J 
IGW-61 1996 Selenium 4.6 UG/L J 
IGW-62 1996 Tetrachloroethene 1.4 UG/L J 
!GW-62 1996 Thallium 2.9 UG/L J 
IGW-62 1996 Zinc 205 UGIL 
IGW-61 1996 Zinc 340 UGIL 

Background= DPT samples IGW-18, IGW-19, IGW-61, IGW-62 
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Average 
Detect 

1.3975 

7.75 

621.75 

337.50 

72.25 

0.4 

188.73 

3.70 
1.4 
2.9 

272.50 
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Table 4-3. Der ivation of Groundwater Background (1998 Sampling Event) 

Allied Industrial Park 
Fomter M acon Naval Ord nance Plant 

Sample 
Sta\i(ln Date Par ameter Result Units Qualifier 

MW29-GW! 10/27/1998 Chloroform 0.60 ug/L J 
MW30-GW1 10/27/1998 Chlorofonn 0.64 ug/L 1 
PZ-2 10/27/!998 Chlorofonn 0 .80 ug/L 1 
MW30-GWI 10/27/1998 Chromium 11.70 ug/L 
MW29-GW1 10127/ 1998 Chromium 28.30 ug/L 
MW30-GW1 10/27/1998 Copper 4.10 ugfL 
MW29-GWJ 10/27/1998 Copper 4.50 ug/L 

MW29-GW I 10/27/1998 Lead 3.30 ug/L 
MW28-GW 1 10/27/1998 Lead 5.20 ugfL 
MW30-GW 1 10/27/1998 Lead 7.90 ug/L 
MW28-GW1 10/27/1998 Nickel 1.70 ugtL 
MW29-GW1 10/27/1998 Nickel 26.60 ug/L 
MW30-GW 1 10/27/1998 Nickel 30.60 ug/1, 
MW30-GW1 !0/27/!998 Selenium 2.40 ugfL 
MW29-GWI 10/27/1998 Tetrachloroethylene 0.56 ugfL 1 
MW30-GWJ 10/27/1998 Tetrachloroethylene 2.00 ug/L 1 
PZ-2 10/27/1998 Tetrachloroethylene 2.40 ug/L J 
MW29-GW1 10/27/1998 Zinc 19.30 ug/L 
MW30-GW 1 10/27/1998 Zinc 75.20 ug/L 
MW28-GW! 10/27/1998 Zinc 110.00 ugll 

~ 

Background Wells - MW-28, MW-29, MW-30, PZ-1, and PZ-2 
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Ave 
Det 

0.68 

20.00 

4.30 

5.47 

19.63 
2.40 

1.653333 

68.17 
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4.1.4 Sediment 

DRAFT 
August 2000 

Sediment data were screened using the HSRA soil standards. Sediment data are summarized in 

Appendix 0. Raw sediment data are presented in Appendix N. The results of the HSRA screen for 

sediment samples is provided in Section 4.4. 

4.1.5 Surface Water 

A limited number of AlP surface water data were collected and are summarized in Appendix 0. The 

raw surface water data are presented in Appendix N. 

The HSRA rule does not specifically develop standards for surface water. However, the Georgia 

Water Quality Standards (GA code Chapter 391-3-6) were used to screen all of the detected analytes. 

The results of the surface water screening are discussed in Section 4.5. 

4.2 Soil Screening Results 

Both surface and subsurface soils were collected during 1996, 1998, and 2000. Sampling activities 

are detailed in Section 2.0. HSRA standards for soil are derived in Appendix I. 

The screening of all analytical detections for soil is provided in Appendix J (Table J-1). Table 4-4 

provides the specific results that exceeded any HSRA standard. As seen on Table 4-4 there are very 

few analytes and locations that exceeded Type I HSRA standards. Only one compound (TCE) 

exceeded the Type 2 and Type 3 HSRA standards. This constituent only exceeded standards at 

location ISL-4 (depth 1-3ft) and sample location ISL-117-02 (4-6ft). Location ISL-117 is in the 

·vidrucy of the hlghest plume concentrations of tc:E (see F'i'gure 2~3). Ail sam pie iocaa.ons, however, . 
complied with Type 4 HSRA soil standards. 

4.3 Groundwater Screening Results 

Groundwater was sampled during 1996, 1998, a~d 2000. Sampling activities are detailed in 

Section 2.0. HSRA standards for groundwater are derived in Appendix I. 

The groundwater data sets were evaluated separately to facilitate the interpretation of inorganic 

results. The 1996 data set were collected via DPT technology and had markedly higher inorganic 

results than the 1998/2000 sampling events. Most the groundwater samples represent the upper 

portions of the Water Table Aquifer. Production wells A WL-6 and GHW -1 represent the underlying 

AIPSection 4.draft.doc 4-6 



· Table 4-4. Sample Locations That Exceed HSRA Soil Standards 
> Allied Industrial Park :e 
"' Former Macon Naval Ordnance Plant 
"' () 
p, 
0 

"' .$>. 3 Type4 
0. leiD Date Parameter unlifier All' Result s tatus j;l Standard Status Standard 
::;> SL-117·02 06/05/ 1998 1.2-Dichloroethylene 0.853 mglkg AlP >Type 1 2.66 < 0. 
R SL-8 (9'- 11') 1996 Antimony 4.2 mglkg AlP > Type 1 5.66 < 

SL-7 (0'-2') 1996 Cadmium 2.27 mglkg 2 AlP > Type 1 I 1.76 < 
SL-8 (0'·2') 1996 Cadmium 2.32 mg/kg 2 AlP >Type l 11.76 < 
SL-44 (l '· 2') 1996 Chromium 181 mglkg 100 AlP >Type 1 1!7321.43 < 
SL-4 ( 1'-3') 1996 Tetrachloroethene 0.8 .mglkg 0.5 AIP>Type I 0.964 < 
SL-4 (l'-3') !996 Trichloroethene 1.2 mglkg 0.5 AlP > Type l !.15 AlP> Type 2 0.5 AlP> Type 3 2.22 < 
SL-8 {9'-1 1 ') 1996 Trichloroethene 0.55 mglkg 0.5 AlP>Type 1 1.15 < 
SL- !17-02 06/05/1998 Trichloroethylene 1.7 mglkg 0.5 A1P > Type I 1.15 AIP>Type 2 0.5 AlP > Type 3 2.22 < 
SL- 11 (0'-2') 1996 Zinc 2!8 mglkg 100 AIP > Type 1 5837.91 < 
SL-54 (0.5'-2') 1996 Zinc 326 mg/kg 100 AlP> Type 1 5837.91 < 
SL-55 (1'-2') 1996 Zinc 538 m LOO AlP > T I 5837.91 < 

"<"=Al l' concentration is less than the HSRA soil standard. 
"-" = No comparsion was initiated because Type I , Type 2, or Type 3 standard was mel 



HSRA Compliance Status Report for Former Macon Naval Ordnance Plant 
Allied Industrial Park, Macon, Georgia 

DRAFT 
August 2000 

Tuscaloosa Aquifer. Also, 1998 CPT sample IGW-67-02 was taken from a depth of 98 feet and 

represents a sandy interval within the MNOP Confining Unit. The monitoring wells installed during 

2000 (MW -62A and MW -70A) represent the lower portion of the Water Table Aquifer in the 

southeast quadrant of the AlP. 

4.3.1 1996 Groundwater Screening 

The 1996 data set consisted of Water Table Aquifer samples collected via DPT methods. The 

complete 1996 groundwater data set is screened versus HSRA standards in Appendix J (Table J-2). 

Table 4-5 provides the specific results that exceeded any HSRA standard. As seen on Table 4-5, 

there were numerous inorganic and organic constituents that exceeded Type 1 and 3 RRS. However, 

when screened versus the Type 2 and 4 groundwater standards, there are significantly fewer 

chemicals that exceeded. 

Since the AlP will likely remain an industrial area, this nature and extent interpretation will focus 

on the constituents and areas that exceeded the Type 4 groundwater standard (site-specific 

industrial). The inorganics that exceeded the Type 4 groundwater standards include arsenic, lead, 

and mercury. These stations are identified on Table 4-5 and are graphically shown on Figure 4-1. 

As shown in the figure, the distribution of stations is random and does not indicate a clear plume of 

inorganic contamination. Rather these 1996 detections of inorganics are more likely a result of the 

DPT methods used in the sampling. 

The organic constituents in the 1996 data set that exceed the Type 4 groundwater standards include 

1,1-DCE (IGW-9), a,a-dimethylphenethylamine(IGW-15), cis-1,2-DCE (IGW-9), TCE (13 stations) 

and vinyl chloride (IG\!{ -9). The TCE contamination at the site is clearly a concern with the 

maximum 1996 detection of TCE (62,000 ug!L at IGW -9) three orders of magnitude higher than the 

Type 4 standard{40ug/L):Aplume map oftheTCEcoricentrations across the AlP was developed 

using all data (1996, 1998, and 2000) and is presented on Figure 4-2. The Type 1, 2, 3, and 4 

groundwater standards appear as different color lines Figure 4-3. Even with just single stations 

exceeding the Type 4 standard, 1,1-DCE, cis-1,2-DCE, and vinyl chloride are a concern at the AlP 

because they are degradation products of TCE and the reported detections coincide with the 

maximum TCE results. 

4.3.2 1998 and 2000 Groundwater Screening 

The 1998 and 2000 data set consisted of CPT groundwater samples as well as monitoring well 

samples. The complete 1998/2000 groundwater data set is screened versus HSRA standards in 

Appendix J (Table J-3). Table 4-6 provides the specific results that exceeded any HSRA standard. 
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Date 

GW-9 1996 
GW-9 1996 
GW-15 1996 
GW-15 1996 
GW-25 1996 
GW-43 1996 
GW-11 1996 
GW-61 1996 
GW-21 1996 
GW-26 1996 
GW-30 1996 

1GW-60 1996 
IGW-63 1996 
!GW-10 1996 
GW-17 1996 
GW-2 1996 
GW-24 1996 
GW-27 1996 
GW-30 1996 
GW-61 1996 
GW-63 1996 
GW-8 1996 
GW-9 1996 
GW- 14 !996 
GW-12 1996 
GW-17 1996 
GW-19 1996 
GW-2 1996 
GW-21 1996 
GW-22 1996 
GW-23 1996 
GW-24 1996 
GW-25 1996 
GW-26 1996 
GW-27 1996 
GW-28 1996 
GW-29 1996 
GW-3 1996 
GW-30 1996 
GW-36 1996 

!GW-39 1996 

-~-·· 

Table 4-5. 1996 Sample Locations That Exceed HSRA Groundwater Standards 
Allied IndustriaJJ>ark 

.Former Macon Naval Ordnance Plant 

Type 1 & 3 Type2 

Parameter AIP Result Qual Units Standard Status Standard 

1,1-dichloroethene 7.8 J ug/L 7 AIP>Type 1 1.00 
1,2,4-trimethylbenzene 2.3 J ug/L I AIP>Type 1 3.53 
2,6-dinitrotoluene 12 ug/L 10 AIP>Type I 15.64 
a,a-dimethy1phenethylamine 14 ug!L lO AIP>Type I 10.00 
Antimony 25 J ug/L 6 AIP>Type 1 6.26 
Antimony 28 J ug/L 6 AIP>Type I 6.26 
Arsenic 76 J ug/L 50 AIP>Type I 5.00 
Beryllium 4.83 ug/L 4 AIP>Type I 31.29 
bis(2-ethy1hexy1)pntha1ate 48 J ug/L 6 AlP >Type 1 60.83 
bis(2-ethylhexyl)phthalate 32 J ug/L 6 AIP>Type l 60.83 
bis(2-cthylhexyl)phthalate 32 J ug/L 6 AlP> Type l 60.83 
bis(2-ethy1hexyl)phtha1ate 44 J ug/L 6 AIP >Type 1 60.83 
bis(2-ethylhexyl)phthalate 54 ug/L 6 AIP>Type l 60.83 
Cadmium 27.6 ug/L 7.75 AlP>Type I 7.82 
Cadmium 24.8 og/L 7.75 AIP>Type I 7.82 
Cadmium 9.78 ug/L 7.75 AIP>Type l 7.82 
Cadmium 25.7 og/L 7.75 AlP>Type 1 7.82 
Cadmium 18 ug/L 7.75 AIP>Type 1 7.82 
Cadmium 10.7 ug/L 7.75 AlP> Type I 7.82 
Cadmium 12.6 ug/L 7.75 AIP>Type I 7.82 
Cadmium 11.9 ug/L 7.75 AlP> Type I 7.82 
Cadmium 16.6 ug/L 7.75 AIP>Type I 7.82 
Cadmium 12.1 ug/L 7.75 AIP>Type I 7.82 
Chloromethane 4.7 J ug!L 3 AIP>Type I 27.92 
Chromium 1620 ug/L 621.75 AlP>Type I 23464.29 
Chromium 999 ug/L 62 1.75 AIP>Type 1 23464.29 
Chromium 706 ug/L 62 1.75 AIP>Type 1 23464.29 
Chromium 1930 ug/L 621.75 AIP > Type l 23464.29 
Chromium 1980 ug/L 62L75 AlP> Type l 23464.29 
Chromium 1790 ug/L 621.75 AIP > Type I 23464.29 
Chromium 1200 ug!L 621.75 AIP>Type 1 23464.29 
Chromium 740 ug/L 621.75 AlP > Type l 23464.29 
Chromium 3220 ug/L 621.75 AIP>Type 1 23464.29 
Chromium 871 ug!L 621.75 AlP >Type 1 23464.29 
Chromium 1310 ug!L 621.75 AIP >Type 1 23464.29 
Chromium 1290 ug!L 621.75 AlP> Type I 23464.29 
Chromium 719 ug/L 621.75 AIP>Type I 23464.29 
Chromium 1050 ug/L 62L75 A1P>Typc 1 23464.29 
Chromium 967 ug/L 621.75 AIP>Type I 23464.29 
Chromium \580 ug/L 621.75 A\P>Type \ 23464.29 
Chromium 871 u~ 621.75 AlP>Type I 23464.29 

Type4 

Status Standard s 
A!P> Type 2 1.22 AIP>Type 4 

< -- --
< -- --

AIP>Type2 10.00 AIP>Type4 
AIP>Type 2 40.88 < 
AlP >Type 2 40.88 < 
AIP>Type 2 5.00 AlP> Type4 

< -- -
< -- --
< -- --
< -- --
< -- --
< ·- --

AlP>Type 2 5l.IO < 
AIP>Type2 5!.10 < 
AIP>Type2 5l.IO ' < 
AIP>Type2 51.10 < 
AIP>Type 2 5Ll0 < 
A!P>Type 2 51.10 < 
AlP>Type 2 51.!0 < 
AlP>Type 2 5 1.10 < 
AIP>Type 2 5LIO < 
AIP > Type2 51.10 < 

< -· --
< ·- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --
< -- --



+>-
' ,_. 

0 

Sample JP 

lGW-40 
GW-41 
GW-42 

GW-43 
GW-45 

GW-46 
GW-47 

GW-49 

GW-5 
GW-52 

GW-53 
GW-54 

GW-55 
GW-57 
GW-58 
GW-59 
GW-6 
GW-61 
GW-63 
GW-9 
GW-24 
GW-28 
GW-8 
GW-9 

GW-53 
GW-16 
GW-17 
GW-2 

GW-45 
GW-5 
GW-52 
GW-53 

IGW-58 
lGW-6 1 
IGW-8 
IGW- 17 
IGW-27 
IGW-61 

IGW- 10 
IGW-63 
IGW-8 

Pate Parameter 

1996 Chromium 
1996 Chromium 
1996 Chromium 
1996 Chromium 
1996 Chromium 

1996 Chromium 

1996 Chromium 
1996 Chromium 

1996 Chromium 

1996 Chromium 

1996 Chromium 

1996 Chromium 
1996 Chromium 

1996 Chromium 

1996 Chromium 
1996 Chromium 
1996 Chromium 
1996 Chromium 
1996 Chromium 
1996 Chromium 

1996 cis-1,2-dichloroethene 

1996 cis- I ,2-dichloroethene 
1996 cis-1 ,2-dichl oroethene 

1996 cis-1,2-dichloroethene 

1996 Copper 

1996 Lead 
1996 Lead 

1996 Lead 

1996 Lead 
1996 Lead 
1996 Lead 
1996 Lead 
1996 Lead 
1996 Lead 
1996 Lead 
1996 Mercury 
1996 Mercury 

1996 Mercury 

1996 Methylene Chloride 
1996 Methylene Chloride 
1996 Methylene Chloride 

Table 4-5. 1996 Sample Locations That Exceed HSRA G roundwater Standards 
Allied lndustriarPark 

Former Macon Naval Ordnance Plant (Continued) 

Typel &3 Type2 

iAll' Result Qual Units Standard Status Standard 

786 ugfL 62L75 . AlP>Type l 23464.29 

1340 ug/L 621.75 AlP >Type 1 23464.29 

949 ug!L 621.75 AlP>Type l 23464.29 
3460 ugfL 621.75 AlP>Type 1 23464.29 

lOlO ug/L 621.75 AJP > Type 1 23464.29 

1470 ug/L 621.75 AJP >Type 1 23464.29 

1280 ug!L 621.75 AIP>Type I 23464.29 

630 ug!L 621.75 AIP >Type I 23464.29 

1490 ug!L 621.75 AlP> Type I 23464.29 

627 ug/L 621.75 AlP >Type I 23464.29 

893 ug/L 621.75 AlP >Type I 23464.29 

675 ug/L 621.75 ATP>Type I 23464.29 

2770 ugfL 621.75 AlP>Type l 23464.29 

689 ug/L 621.75 AlP>Type I 23464.29 

2470 ug/L 621.75 AlP>Type 1 23464.29 

1160 ug!L 621.75 AJP>Type I 23464.29 
1020 ug/L 621.75 AJP> Type 1 23464.29 

' 1000 ug/L 621.75 AlP> Type l . 23464.29 

864 ug!L 621.75 AIP>Type 1 23464.29 

1110 ug/L 621.75 AIP>Type I 23464.29 
44 ug/L 2 AIP>Type 1 156.43 

11 ug/L 2 AIP>Type l 156.43 

5.4 J ug/L 2 AIP>Type 1 156.43 

6300 J ug!L 2 AlP > Type 1 156.43 

3510 . ug/L 1300 AlP> Type l 625.71 

150 ug!L 72.25 AIP>Type I 72.25 

180 ug!L 72.25 AlP>Type 1 72.25 

82 ug!L 72.25 AlP>Type I 72.25 

90 ug!L 72.25 AIP > Type 1 72.25 

\10 ug!L 72.25 AIP >Type I 72.25 
75 ug/L 72.25 AlP>Type l 72.25 
140 ug/L 71.25 AlP>Type l 72.25 

204 ug/L 72.25 AlP > Type 1 72.25 

220 ug/L 72.25 AIP>Type I 72.25 
121 ug/L 72.25 AlP>Type 1 72.25 

2.2 ug!L 2 . AlP >Type \ 0.40 

3.4 ug!L 2 AIP>Type I 0.40 

3.2 ug/L 2 AIP>Type I 0.40 

12 ug!L 5 AlP>Type I 54.07 

31 J ug!L 5 AIP>Type 1 54.07 

11 J ug/L 5 AlP > Type I 54.07 

Type4 

Status Standard Status 

< .. .. 
< - .. 
< -- .. 
< -- ·-
< -- -· 
< ·- ·-
< -- .. 
< -- -· 
< -- --
< - -
< .. -· 
< .. --
< -- -
< -- --
< - ·-
< -· -· 
< ·- .. 
< -· -· 
< -- --
< -- --
< -- --
< -- --
< -- -· 

AIP>Type 2 1022.00 AlP> Type4 
AIP>Type 2 4088.00 < 
A1P>Type.2 72.25 A1P>Type4 
AIP >Type 2 72.25 ATP>Type4 
AIP>Type 2 72.25 AlP>Type4 
AIP>Type 2 72.25 AJP>Type4 
AIP>Type2 72.25 AJP> Type4 
AIP>Type 2 72.25 AIP>Type4 
AlP>Type 2 12.25 AlP >Type4 
AIP>Type 2 72.25 AlP>Type4 
AlP>Type 2 72.25 AIP>Type 4 
AlP> Type 2 72.25 AlP >Type 4 
AlP> Type 2 0 .85 AlP >Type 4 
AIP>Type 2 0.85 AIP>Type4 
AlP>Type 2 0.85 AlP>Type4 

< .. --
< -- --
< -- --



.p.. 
I ....... 

....... 

GW-9 

GW-12 
GW-19 

IGW-2 

IGW-21 
!GW-22 

!GW-23 
IGW-25 

GW-26 
GW-27 

GW-28 
GW-29 

GW-3 

GW-30 

GW-36 

GW-39 
GW-40 

GW-41 
GW-42 
GW-43 

GW-45 
!GW-46 
IGW-47 
IGW-5 
lGW-52 

IGW-53 

IGW-55 
IGW-57 

IGW-58 
IGW-59 

IGW-6 
IGW-60 

IGW-61 
IGW-62 
lGW-63 
IGW-!0 

IGW-12 
lGW-13 

IGW-14 
IGW-17 
!GW-24 

Date 

1996 
1996 

!996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 
1996 

1996 
1996 
1996 

1996 
1996 
1996 
1996 

1996 
1996 
1996 
1996 
1996 
1996 

1996 

1996 
1996 
1996 
1996 
1996 
1996 
1996 

1996 
1996 
1996 

Parameter 

Methylene Chloride 

Nickel 
Nickel 

Nickel 
Nickel 

Nickel 
Nickel 
Nickel 

Nickel 
Nickel 
Nickel 
Nickel 

Nickel 
Nickel 
Nickel 
Nickel 

Nickel 

Nickel 
Nickel 
Nickel 

Nickel 
Nickel 
Nickel 
Nickel 

Nickel 
Nickel 

Nickel 
Nickel 
Nickel 
Nickel 

Nickel 
Nickel 
Nickel 
Nickel 
Nickel 

Trichloroethene 
Trichloroethene 
Trich1oroethene 
Trichloroethene 
Trich1oroethene 
Tri chloroethene 

Table4-5. 1996 Sample Locations That Exceed HSRA Groundwater Stand:lrds 
Allied Industrial Park 

A 

Former Macon Naval Ordnance Plant (Continued) 

II 
498 
208 

489 

479 
518 
309 
875 
392 
480 
447 

248 

267 
258 

360 
250 

209 
261 

255 
606 

205 
453 
194 
263 
208 
443 

891 
200 
606 
326 
368 

214 
229 

233 
377 
17 

30 
18 

340 
5100 
340 

ug/L 
ng/L 
ug/L 
ug!L 
ugiL 

ug!L 
ug!L 
ug/L 
ug/L 
ng/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 

ug/L 
ug/L 
ug/L 

ug!L 
ug/L 
ug/L 
ug/L 

ug/L 
ng/L 
ng/L 
ug/L 
ug/L 

ug/L 

ugiL 

ug/L 
ug!L 
ug/L 
ug!L 
ug!L 
ug/L 

ug/L 
ug!L 
ug/L 
ug!L 
u 

188.73 
188.73 

188.73 
188.73 
188.73 
188.73 
188.73 
188.73 

!88.73 
188.73 
188.73 

188.73 
188.73 

188.73 
188.73 

188.73 
188.73 
188.73 
188.73 

188.73 
188.73 
188.73 
188.73 
188.73 

188.73 

188.73 
188.73 
188.73 
188.73 

188.73 
188.73 

188.73 
188.73 
188.73 

5 

5 
s· 
5 
5 
5 

s 
AlP >Type I 
AlP> Type 1 
AIP>Type I 
AlP>Type 1 
AIP>Type 1 
AIP>Type 1 
AIP>Type 1 
AIP>Type 1 
AIP>Type I 
AIP>Type 1 
AIP>Type 1 
AIP>Type 1 

AIP>Type l 
AlP>Type 1 
AIP>Type 1 
AIP>Type I 

AIP>Type l 
AIP>Type l 
AIP>Type l 
AIP>Type 1 
AIP>Type l 
AIP>Type 1 
AIP>Type 1 
AlP> Ty'pe 1 
AIP>Type l 
AlP>Type I 
AlP> Type l 
AlP>Type 1 
AIP>Type l 
AlP>Type l 
AIP>Type I 
AIP >Type 1 

AlP>Type 1 
AIP>Type 1 

AIP>Type 1 
AIP>Type l 
AIP>Type 1 
AIP>Type l 
AIP>Type 1 
AlP>Type l 
AlP>TV e 1 

54.07 

312.86 
312.86 

312.86 
312.86 
312.86 
312.86 
312.86 
312.86 
312.86 

312.86 
312.86 

312.86 
312.86 
312.86 
312.86 

312.86 
312.86 

312.86 
312.86 
312.86 
312.86 
312.86 
312.86 
312.86 
312.86 

312.86 
312.86 
312.86 
312.86 

312.86 

312.86 
312.86 

312.86 
312.86 
20.77 
20.77 
20.77 
20.77 
20.77 
20.77 

Status 

< 
A1P>Type 2 

< 
AIP>Type 2 
AIP>Type 2 
AlP>Type2 

< 
AlP>Type 2 
AlP>Type 2 
AlP>Type 2 
AlP>Type 2 

< 
< 
< 

AIP>Type 2 
< 
< 
< 
< 

AIP>Type 2 

< 
AIP>Type 2 

< 
< 
< 

AIP>Type2 
AlP>Type 2 

< 
AIP>Type 2 
AIP>Type 2 

AIP>Type 2 

< 
< 
< 

AIP>Type2 

< 
AlP>Type 2 

< 
AIP>Type 2 
AlP>Type 2 
AIP>T e 2 

Type4 
Standard 

2044.00 

2044.00 

2044.00 
2044.00 

2044.00 
2044.00 
2044.00 
2044.00 

2044.00 

2044.00 

2044.00 

2044.00 

2044.00 

2044.00 
2044.00 

2044.00 

2044.00 

40.30 

40.30 
40.30 
40.30 

Sta 

< 

< 
< 
< 

< 
< 
< 
< 

< 

< 

< 

< 
< 

< 
< 
< 

< 

< 

AIP>Type4 
AIP >Type 4 
AIP>T e4 



~ 
I ....... 

N 

~<>mniPTn Date Parameter 

GW-26 1996 Trichloroethcne 
GW-27 1996 Trichloroethene 
GW-28 1996 Trichloroethene 
GW-29 1996 Trichloroethene 
IGW-3 1996 Trichlorocthenc 
!GW-30 1996 Trichloroethene 
GW-3 1 1996 Trichloroethene 
GW-33 1996 Trichloroethene 
GW-34 1996 Trichloroethene 
GW-38 1996 Trichloroethene 

!GW-52 1996 Trichloroethene 
IGW-53 1996 Trichloroethene 
!GW-55 1996 Trichloroethene 

IGW-57 1996 Trichloroethcne 
IGW-63 1996 Trichloroethene 
IGW-8 1996 Trichloroethcnc 
IGW-9 1996 Trichloroethene 
IGW-9 1996 Vinyl Chloride 
!GW-31 1996 Zinc 

Table 4-5. 1996 Sample Locations That Exceed HSRA Groundwater Standards 
AUied Industrial Park 

Former Macon Naval Ordnance Plant (Continued) 

' l~;pcl&3 Type2 
~AlP Result Qual Units tandard Status Standard 

6.5 ug!L 5 AIP >Type 1 20.77 
6.5 ug!L 5 AIP>Type 1 20.77 
300 ug!L 5 AIP>Type 1 20.77 
91 u!!}L 5 AlP > Type 1 20.77 
7.3 ug/L 5 AlP > Type I 20.77 
550 ug/L 5 AIP>Type 1 20.77 
20 ug/L 5 AlP> Type 1 20.77 
62 ug/L 5 AIP>Type l 20.77 
15 ug/L 5 AIP>Type I 20.77 
53 J ug/L 5 AIP>Type I 20.77 
130 ug/L 5 AlP> Type I 20.77 
20 ug/L 5 AlP>Type I 20.77 
LIO J ug!L 5 AIP > Type I 20.77 
12 ug/L s AIP > Type I 20.77 

570 J ug/L 5 AIP > Type I 20.77 
11000 J ug!L 5 AlP> Type 1 20.77 
62000 J ug!L 5 AIP>Type I 20.77 

80 J ug/L 2 AlP>Type I 1.00 
27!0 ug/L 2000 AlP > Type 1 4692.86 

.. " < =AlP concentration tS less than the HSRA groundwater st~ndard . 
"--"=No comparsion was initiated because Type I, Type 2, or 'Type 3 standard was met. 

Typc4 

Status Standard Status 

< ·- --
< -- .. 

AIP > Type2 40.30 AIP > Type 4 
AIP > Type 2 40.30 AlP> Type4 

< -- --
AlP>Type 2 40.30 AlP>Type 4 

< -- --
AIP>Type 2 40.30 AIP>Type4 

< -- --
AIP>Type 2 40.30 AIP>Type4 
AIP>Type 2 40.30 AIP>Type4 

< -- -
AIP>Type2 40.30 AIP>Type 4 

< -- -
AlP>Type 2 40.30 AIP > Type4 
AlP>Type 2 40.30 AIP > Type4 
AlP>Type 2 40.30 AlP> Type4 
AlP>Type2 1.00 AIP>Type4 

< -- ·-
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AlP, Macon, Georgia 

Figure 4-1. AlP Groundwater Stations that Exceed HSRA Standards for In organics 
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United States Army 
Corps of Engineers, 
Savannah District 

HSRA Compliance Status Report 
Former Macon Naval Ordnance Plant 

AlP, Macon, Georgia 

Figure 4-2. Extent ofTCE Contamination in the Water Table Aquifer at the Allied Industrial Park and MNOP Landfill 
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Figure 4-3. TCE Plume Map with HSRA Standard Demarcat-ions 
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---· 

~ample iD Date 

IGW-70 04/28/1998 
IGW-76-01 04/29/1998 
MW47-GW! 11/09/1998 
MW49-GWI 11/04/1998 
MWS6-GWJ l110911998 
MW57-GW I 11104/1998 
MW63-GWI 1111211998 
MW-64-GWl 1111211998 
MW-65-GWI 1111211998 
MW-66-GWI 11/1211998 
IGW-100 04127/1998 
IGW-66 04128/199R 
IGW-99 04128/1998 
MW32-DP 10128/1998 
MW32-GWI 10/28/1998 
MW35-GW! 1110211998 

MW62-GWI 11/04/1998 
IGW-76-01 04129/1998 
MW35-GWI 11/0211998 
GW-70 04/28/\998 

IGW-76-01 04/29/1998 
MW4S-GWI I 110911998 
MW47-GW1 1110911998 
PZ-3 ll/05/l998 
MW33-GW 1 10/28/1 998 
lGW-78-01 05/06!1998 
MW44-GW1 11/04/1998 
MW48-GWI 11 /05/ 1998 
MW68-GWI I 1/06/1998 
PZ-5 11/ 1211998 
jMW73-GWI 11/04/1998 

IGW-72-01 04/16/1998 
MW71-GW1 11/06/1998 
lGW-206-01 2000 
MW62-GWl 11/04/1998 
MW72-GW! 11103/1998 
MW42-GWI 11/03/1998 
NW42-DP 11/03/1998 
MW51 -GW! 11/03/1998 
MW43-GWI 11/03/l998 
MW35-GW1 11/0211998 
MW60-GW I ll/04/1998 

- · 
Table 4-6. 1998 and 2000 Sample Locations That Exceed HSRA Groundwater Stand:nds 

Allied Industrial Pa~:k 

Former Macon Naval Ordnance Plant 

Type land 3 Type2 

Paramete~: AlP Result Qual Units Standard Status Standard 

1,2-Dichlorocthylenc 2.4 J ug/L 2 AIP> Typc I 140.79 
1,2-Dichloroethylene 3 J ug/L 2 AlP >Type I 140.79 
1,2-Dichloroethylene 1260 ug/L 2 AIP>Type I 140.79 
I ,2-Dichloroethylcne 7.1 ug/L 2 AlP > Type I 140.79 
1,2-Dichlotoelhy\ene 4.7 J ug/L 2 AlP>Type I 140.79 
1,2-Dichloroethylene 2. 1 J ug/L 2 AlP >Type I 140.79 
1.2-Dichloroethylenc 80.7 ug/L 2 AlP>Type t 140.79 
J .2-Dichloroethylene 12. 1 ug/L 2 AIP>Type I 140.79 
I ,2-Dichloroethylene 11 .5 ug/L 2 AJP>Type I 140.79 
1,2-Dichloroethylene 83.9 ug/L 2 AIP>Type I 140.79 
bis(2-Ethylhcxyl)phthalate 67 J ug/L 6 AIP>Type I 60.83 
bis(2-Ethylhexyl)phthalate 52.7 J ug/L 6 AIP>Type I 60.83 
bis(2-Ethylhexyl)phthalate 29.7 J ug/L 6 AlP>Type I 60.83 
bis(2-Ethylhexyl)phthalate 50 ug/L 6 AIP>Type I 60.83 
bis(2-Ethylhexyl)phthalate • 99.6 ug/L 6 AIP > Type I 60.83 
bis(2-Ethylhexyl)phthalate 20 ug/L 6 AIP >Type I 60.83 
his(2-Ethylhe~yl)phthalatc 51.8 ug/L 6 AIP>Type I 60.83 
Carbon Tetrachloride 6.9 ug/L 5 AlP>Type 1 1.07 
Chloroethane 3 J ug/L I AIP>Type l 293.68 

cis- 1,2-Dich\oroethylene 2.4 J ug/L 2 AIP>Type I 156.43 
cis- 1,2-Dichloroethylene 3 J ug/L 2 MP>Type I 156.43 
Methylene Chloride 1200 J ug/L 5 AIP >Type I 54.07 
Methylene Chloride 521 J ug/L 5 AlP>Type I 54.07 
Trichloroethylene 5.9 ug/L 5 AIP>Type I 20.77 
Trichloroethylene 9 ug/L 5 AIP >Type 1 20.77 
Trichloroethylene 9.6 ug/L 5 AlP > Type I 20.77 
Trichloroethylene 9.6 ug/L 5 AlP>Type I 20.77 
Trichloroethylene 11.1 ug/L 5 AIP>Type 1 20.77 
Trichloroethylene 11.8 ug!L 5 AIP>Type 1 20.77 
Trichloroethylene 12 ug/L 5 AlP>Type I 20.77 
Trichloroethylene 12.2 ug/L 5 AIP >Type 1 20.77 

Trichloroethylene 13.3 J ug/L 5 AIP >Type I 20:77 
Trichloroethylene 17 ug/L 5 AIP > Type I 20.77 

Trichloroethylene 24.6 ug/L 5 AIP > Type I 20.77 

Trichloroethylene 26.2 ug/L 5 AIP >Type I 20.77 
Trichloroethylene 27.4 ug/L 5 AIP> Type l 20.77 

Trichloroethylene 30 ug/L 5 AJP >Type I 20.77 
Trichloroethylene 31 ug/L 5 AlP>Type I 20.77 

Trichloroethylene 45.5 ug/L 5 AlP>Type I 20.77 

Trichloroethylene 46.4 ug/L 5 AIP > Type 1 20.77 

Trichloroethylene 5 1 ug/L 5 AlP> Type I 20.77 

Trichloroethylene 53.5 ug/L 5 AlP >TvDC I 20.77 

Type4 

Stntus Standard ,.., 

< - -
< -- --

AIP>Type 2 919.80 AIP>Type4 

< -- .. 
< .. --
< -- -· 
< .. --
< .. --
< -- .. 
< - -

AIP>Type 2 204.40 < 
< - .. 
< -- --
< - --

AIP> Type2 204.40 < 
< .. --
< .. --

AIP>Typc 2 4.34 AIP>Type4 

< - --
< .. -
< .. --

AIP >Type 2 119.23 AIP>Type 4 
AlP > Type2 119.23 AlP >Type 4 

< .. --
< .. --
< .. --
< - -
< .. --
< -- --
< - --
< .. --
< .. --
< - --

AIP>Type2 40.30 < 
AIP>Type 2 40.30 < 
AlP> Type 2 40.30 < 
AIP>Type2 40.30 < 
AIP>Type 2 40.30 < 
AIP >Type2 40.30 AlP >Type4 
AIP>Type 2 40.30 AlP>Type4 
AIP>Type 2 40.30 AIP>Type 4 
AlP >Type 2 40.30 Al P > Tvoe4 



Sam IeiD 

IGW-89-01 

IGW-70 
MW-72-01 
MW-70A-01 

MW67-GW1 
MW57-GWI 
IGW-77-01 
lGW-76-01 
MW63-GWI 

MW69-GWl 
MW49-GWJ 

Date 

0413011998 
04/2811998 
06113/2000 
06113/2000 
ll/06/1998 
llf04/l998 
04/24/1998 
04/29/1998 
11/1211998 
ll/ll/1998 
llf04/l998 

ll/ll/l998 
2000 

11/06/1998 
061!3/2000 

11112/1998 
lll09fl998 
11112/!998 
11112/1998 
11109/1998 
11/0911998 
ll/12/1998 

Parameter 

Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 

Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Trichloroethylene 
Vin l chloride 

Table 4-6. 1998 and 2000 Sample Locations That E.:.:ceed HSRA Groundwater Standards 
Allied Industrial Park 

Former Macon Naval Ordnance Plant (Continued) 

AlP Result 

54.7 
6L3 

91.2 
104 
124 
136 
144 

179 
205 
279 
283 
284 
323 
327 
371 
704 

763 
919 

3910 
23700 

. 59900 
3 

Qual 

J 

Units 

ug/L 
ug/L 
ugfL 
ug/L 
ug/L 
ug!L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug!L 
ug/L 
ug/L 
ug/L 
ug!L 
ug/L 
ug/L 
u 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
2 

3 

Status 

AIP > Type I 
AIP>Type l 
AIP>Type l 

AIP>Type l 
AIP>Type l 
AIP>Type 1 
AlP>Type 1 
AIP>Type 1 
AlP>Type 1 
AIP>Type 1 
AIP>Type 1 
AlP>Type 1 
AlP> Type 1 
AIP>Type l 

AIP>Type 1 
AIP>Type 1 
AIP>Type I 
AIP>Type I 
AIP>Type 1 
AIP>Type I 
AlP> Type l 
AlP>T e 

'ype2 
Standard 

20-77 
20.77 
20,77 
20-77 
20.77 
20_77 
20,77 
20.77 
20_77 
20.77 
20.77 
20-77 
20_77 
20,77 
20_77 
20.77 
20.77 

20.77 
20.77 
20.77 
20.77 
LOO 

"<"=AlP concentration is less than the HSRA soil standard. 
"··" = No comparsion was initiated because Typ l, Type 2, or Type 3 standard was meL 

Status 

AIP>Type 2 
AIP>Type 2 
AIP >Type 2 
AlP>Type 2 
AlP > Type 2 
AIP>Type2 
AIP>Type 2 
AlP>Type 2 
AIP>Type2 
AIP>Type2 
AIP>Type 2 
AIP>Type 2 

AlP>Type2 
AlP>Type 2 

AIP>Type 2 

AIP > Type2 
AIP>Type2 

AIP>Type 2 
AIP>Type 2 

AlP>Type2 
AIP>Type 2 
AIP>T e2 

40.30 
40.30 
40.30 
40.30 
40.30 
40.30 
40.30 
40.30 
40.30 
40.30 

40.30 
40.30 

40.30 
40.30 

40.30 
40.30 

40.30 
40.30 

40.30 
40.30 
40.30 
1.00 

s 
AIP>Type4 
AIP>Type4 
AIP>Type4 
AIP>Type4 
AIP>Type4 
AIP>Type 4 
AlP> Type 4 
AIP>Type4 
AlP> Type 4 
AIP>Type4 
AIP>Type4 
AIP>Type4 
AlP >Type4 
AIP>Type4 
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As seen on Table 4-6, there are noticeable differences from the 1996 data set. Specifically, no 

) inorganic constituents exceeded Type I groundwater standards. There were over 20 monitoring well 

samples that were analyzed for metals. This result supports the position that the numerous inorganic 

detections from the 1996 data set were due to sampling methodology rather than actual 

hydrogeologic conditions. 

The 1998/2000 data set, however, substantiates and further defines extent for many of the organic 

chemicals. Organic constituents that exceed Type 4 groundwater standards include 1,2-DCE 

(MW-47), carbon tetrachloride (IGW-76), methylene chloride (MW-45 and MW-47), TCE 

(25 stations) and vinyl chloride (MW-63). As with the 1996 data set, the TCE contamination 

documented in the 1998/2000 sampling at the site is clearly the greatest concern with the maximum 

1996 detection ofTCE (59,900 ug/L at MW-45) three orders of magnitude higher than the Type 4 

standard (40 ug/L). A plume map of the TCE concentrations across the AIP was developed using 

all data (1996, 1998, and 2000) and is presented on Figure 4-2. The Type 1, 2, 3, and 4 groundwater 

standards appear as different color lines on the figure. 1,2-DCE and vinyl chloride are a concern at 

the AlP because they are degradation products of TCE. 

As seen in Figure 4-2, the lateral extent of the TCE plumes has been effectively defined. There are 

three distinct plume areas on the AlP. Interpretation of these plumes is provided in Section 5.0. 

) There are geologic factors (see Section 3.0 and Section 5.0) that are preventing the western migration 

of the westernmost TCE plume. As documented in Section 3 .0 and Section 5.0, groundwater flow 

is south toward the Landfill and the nearby bottomland swamp. The westernmost plume has the 

highest concentrations and covers a larger area. A large portion of the western plume exceeds the 

Type 4 HSRA groundwater standard. The middle plume represents a much smaller area where Type 

4 standards are exceeded (Figure 4-2). The vertical extent of contamination is briefly discussed in 

Section 4.3.3 and covered in more detail in Section 5.0 .. 

4.3.3 Production Wells and Deep Groundwater 

During 1998, two production wells on the AlP were sampled for VOCs. No VOCs were detected 

in the Georgia Hydrate production well (GHW -1; see Figure 2-5 for location). There was a single 

detection of TCE in Armstrong production well #6 (A WL-6; see Figure 2-5 for location). The 

detection 1.3 ug/L (j-flagged) is less than the Type 1 standard (5 ug/L). 

In addition to these two production wells on the AlP, there was one CPT sample that was pushed 

below the base of the Water Table Aquifer. CPT sample IGW -67-02 (Figure 2-5) was collected at 

a depth of 98 feet bls and represents a sandy layer within the MNOP Confining Unit. There were 

AIPSection 4.draft.doc 4-21 



HSRA Compliance Status Report for Former Macon Naval Ordnance Plant 
Allied Industrial Park, Macon, Georgia 

DRAFT 
August 2000 

a few low detections (methyl bromide, 2-butanone, and TCE) associated with this sample (See 

summary table in Appendix 0). When screened, none of these detections exceeded the Type I 

groundwater standard (Appendix J). 

In addition to these deep groundwater samples, there were two samples collected during 2000 that 

represent the bottom of the Water Table Aquifer (MW-70A and MW-62A). Both of these wells 

were placed within the defined plume in the southeast quadrant of the AlP, but at the base of the 

Water Table Aquifer. Both of these wells had detections of TCE that exceeded the type 4 HSRA 

groundwater standards. 

While none of the available deep (Tuscaloosa) groundwater samples from the AlP had organic 

concentrations that exceeded the Type 1 HSRA standards, there were several organic detections. 

Groundwater samples from the Tuscaloosa Aquifer at the Landfill also exhibited low concentrations 

of TCE. When considered in tandem with the high TCE concentrations from the lower portions of 

the Water Table Aquifer (MW-62A and MW-70A), these detections suggest that migration from the 

Water Table Aquifer may be occurring to some degree and that the vertical extent of the TCE plume 

may not yet be fully documented. Further discussion of contaminant transport is provided in Section 

5.0. 

4.4 Sediment 

Sediment samples consisted of four samples taken from stations in the middle drainage feature that 

leads from the Politex property to Rocky Creek (see Figure 2-6). A summary of sediment data is 

presented in Appendix 0 . The raw data are presented in Appendix N. 

The HSRA screen of sediment consisted of screening against the soil HSRA standards. The HSRA 

· · · · screening of sediment is provided in Appendix J. No detected· anal ytes exceeded the Type Tsoil 

standards. There were no detections of TCE or its associated degradation products in sediment. 

There were no detections of any PCBs. 

4.5 Surface Water 

Two surface water stations were sampled in the middle drainage feature that leads from the Politex 

property to Rocky Creek (see Figure 2-6). Both filtered and unfiltered samples were collected to 

assess the potential for PCB contamination associated with particulate matter. A summary of surface 

water results is provided in Appendix 0. The raw data are provided in Appendix N. The middle 

drainage was sampled in order to ascertain if the TCE plume was expressing into the drainage 

feature. 
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The detected analytes are screened versus the Georgia Water Quality Standards (Ch 391-3-6) in 

Table 4-7. No constituents exceed the standards. Carbon disulfide was the only volatile compound 

detected. There were no detections of TCE or any of its degradation products in surface water. 

4.6 Summary of Hazardous Site Response Act Screen 

The available soil, groundwater, surface water, and sediment data from the AlP were screened to 

assess the compliance with HSRA standards. 

AIP soil is currently in compliance with Type 4 HSRA standards. Only two locations exceeded Type 

2 standards (ISL-4 and ISL-117-02). Thus, a limited remedial action could potentially bring the AIP 

into compliance with Type 2 standards. 

Groundwater in the Water Table Aquifer at the AlP does not comply with HSRA standards primarily 

due to the extensive TCE contamination. The plumes have been laterally defined as seen on Figure 

4-2. The areas that exceed the HSRA standards are broad. There are three distinct plume areas on 

the AIP. Interpretation of the fate and transport and potential source areas of the TCE plumes is 

provided in Section 5.0. 

AlP sediment is in compliance with Type 1 HSRA standards for soil. 

AlP surface water is in compliance with the Georgia Surface Water Quality standards. 
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mparison with GA Water Quality Standards Table 4-7. Surface Water Detections and Co 
Allied lndu 

Former Macon Nav 
stria! Park 
al Ordnance Plant 

Georgia 
Standard AlP 

Sample Collection Date Parameter R esult Units Qualifier (ug!L) Exceeds? 

ISW-202-01 03/11/2000 Nickel 3.2 UG/L J 88 No 
ISW-202-01 03/11/2000 Zinc 28.6 UG/L 58 No 
ISW-202-0lA 03/11/2000 Carbon disulfide 5.1 UG!L None No 
ISW-202-0IA 03/1112000 Nickel 1.2 UG/L J 88 No 
ISW-202-0lA 03/1112000 Zinc 8.2 UG/L 58 No 
ISW-203-01 03/10/2000 Zinc 34.6 UG/L 58 No 

GA Water Quality Standards are freshwater, taken from th eGA administrative code (Ch 391-3-6) 

.. ... . · -· -- . . 
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The primary groundwater contaminants detected at the AlP include TCE,. 1,2-DCE, and vinyl 

chloride. These constituents are classified as VOCs, and are grouped as chlorinated hydrocarbons. 

These contaminants have fairly high vapor pressures and low adsorption coefficients, indicating that 

they are readily transported through soil with a low potential for adsorption to sediments. TCE and 

related chemicals possess high Henry's Law Constants, which suggest that the concentration of these 

compounds in surface water may be effectively reduced by evaporation. 

The introduction of TCE into groundwater, however, presents a more complex situation in which 

the chemical concentrations are slowly reduced through biodegradation and a limited amount of 

volatilization into the vadose zone (for water table aquifers). Biodegradation of chlorinated 

hydrocarbons occurs primarily as an anaerobic process, where halogens are iteratively stripped from 

the chemical molecules until a nonhalogenated compound remains. Dehalogenation of TCE, for 

example, proceeds from TCE to multiple isomers of DCE (1,1-DCE, cis-1,2-DCE, and trans-

1,2-DCE), followed by reduction to vinyl chloride and, finally, ethene. However, research has 

shown that complete dehalogenation in the subsurface is difficult to achieve (Chappelle 1993). 

5.1 Horizontal Extent Of Contamination 

A map was generated to show the horizontal extent of TCE contamination at the AlP and MNOP 

Landfill (Figure 5-1). The TCE plumes illustrated on the map show that contamination from the 

AlP, extends to the south, terminating near the location of the Central of Georgia railroad spur. The 

western AlP plume shown on the map may discharge to the central drainage (although no TCE was 

detected in 2000 surface water/sediment sampling) and, ultimately, to Rocky Creek; however, 

groundwater contamination from the MNOP Landfill is defined as a distinctly separate contaminant 

plume than those shown for the AlP. 

The map illustrates that there are three distinct plumes of groundwater contamination, apparently all 

originating within the AlP. All three plumes are oriented north to south, generally in the direction 

of groundwater flow within the Water Table Aquifer. The westernmost plume originates in the 

vicinity of monitoring well MW-45 where a concentration of 59,900 ppb was measured in 1998. 

This plume is oriented in a more southeasterly direction than the other two plumes. Soil samples 

from two stations (ISL-117 and ISL-8) in this area had TCE concentrations that exceeded HSRA soil 

standards. 
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Cone penetrometer testing on the adjacent property, Armstrong World Industries, revealed that VOC 

groundwater contamination above the MNOP Confining Unit is not present across the western 

property boundary. Four CPT groundwater sampling pushes were conducted in a north-south line 

just west of the AlP/ Armstrong boundary. The southernmost push was unsuccessful in collecting 

groundwater, even after several attempts to move andre-push. The conclusion is that those south 

most push attempts encountered a very fine grained feature which may account for the plume 

migrating away from the property boundary in a southeasterly orientation. This is a positive finding 

in that it indicates that groundwater contamination from the AlP is not migrating onto Armstrong 

property. 

Drawings indicate, and evidence on the ground corroborates, that a waste water treatment facility 

(WWTF) once existed just east of, and uphill of, the hot spot of the westernmost plume. Aerial 

photographs (EPA 1999) suggest that the WWTF existed as early as 1951 and was out of operation 

by 1972. 

Moving east from the western boundary, a middle plume is defined. This plume consists of much 

lower concentrations with the highest measured concentration at IGW -63 of 570 ppb. The apparent 

source of this plume is. in the vicinity of the present day Johns Manville property. Previous 

investigation by Rust revealed low detections ofTCE (ISL-4, 1.2 mg/kg) in soil near thehot spot of 

this middle plume. Additional soil sampling in 2000 to attempt to better define sources, failed to 

detect any significant soil contamination. At the 100 ppb concentration, the middle plume coalesces 

with the western plume. There are a significant number of non-detects separating the upstream 

nodes of the two plumes, but downgradient of the southern AlP perimeter road, one broad plume 

migrates all the way to the abandoned central of Georgia railroad spur. The coalesced plume seems 

to suddenly end at the railrOad spur leading to speculation that two surface drainages intercept the 
contaminated groundwater and convey it to Rocky Creek. Sampling of the westernmost drainage 

in 1998 and the middle drainage in 2000 did not reveal significant VOC contamination. Therefore, 

the downgradient edge of the plume may have been accurately characterized at the old railroad spur. 

Travel time from the old WWTF to the railroad spur can be easily estimated. The lateral hydraulic 

gradient for the Water Table Aquifer is 0.015 ftlft. Using an average hydraulic conductivity of 14.8 

ftlday and an effective porosity of 0.30 for coarse sands, the groundwater velocity can be calculated 

using thefollowing equation: 

V
- KI/ (14.8 ftlday)(0.015 ftlft) 
- 7ne 0.30 

Multiplying by 365 days/year yields 270 ft/year. 
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The length of the plume from the apparent source to its downgradient limit is approximately 2,500 

ft. Dividing by 270 ft/yr, the travel time is between 9 and 10 years. Aerial photographs indicate that 

the WWTF operated from as early as 1951 and no later than 1972. The lateral definition of the TCE 

plume does not support the conclusion that the historical WWTF operation is the source of the 

westernmost plume. Given that the WWTF operation ended by 1972 (allowing 30 years of 

transport), a broader and more dispersed plume configuration would be expected for highly mobile 

compounds such as TCE. The highly concentrated and well-defined TCE isopleths (Figure 5-l) 

indicate the TCE plume is relatively young. These positions are supported when considering the 

relatively high K values obtained in the area. One possible explanation is potential recent releases 

from old drains in the industrial areas. These drains could still be in use and could lead to the former 

WWTF rather than the sanitary sewer. 

A third AlP plume is evident in the middle to eastern portion of the site. The apparent source is 

Building Number 108, which was used as a pelleting facility during MNOP operations. The highest 

concentration at the upgradient limit of this plume is 144 ppb at IGW-77. The 100 ppb contour 

defines a very narrow and short plume. The 10 ppb contour describes a much more amorphous 

shape and a much broader area. Within the plume, and downgradient of the southern AlP perimeter 

road, concentrations increase to as high as 371 ppb (MW-62A). This suggests that this eastern 

plume is perhaps an old plume and that a slug or pulse of TCE contamination has migrated a 

significant distance downgradient and is presently at higher concentrations than any remaining soil 

source. 

During the 2000 investigation, two new monitoring wells were installed at locations MW -62 and 

MW-70. These monitoring wells were installed to investigate the lower portion of the Water Table 

Aquifer in -an· area where it exceeds 30ft 1i thickness. At MW-70A, the-nl.easured TCE 

concentration was 104 ppb. At the same location, MW-70 contained 284 ppb ofTCE. At MW-62A, 

TCE was measured at 371 ppb and at the same location, MW-62 contained 26.2 ppb. This finding 

is revealing in that it shows that in at least some cases the higher concentrations of TCE are in the 

lower portion of the aquifer and that the shape of the plume as depicted is not entirely accurate, 

begging more data from the lower part of the aquifer. 

At one location, MW -72, separate from any plumes and near the easternmost boundary of the AlP, 

TCE was detected (27.4 ppb) in 1998 above the MCL. In 2000, MW-72 was resampled to 

investigate the possibility that the 1998 detection was an anomaly. The 2000 result was 91.2 ppb. 

MW -72 is surrounded by non-detects from CPT screening level data. It is located just east of the 

Georgia Hydrate Plant, and next to an old truck scale. 
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The migration of TCE in the subsurface is not restricted to horizontal transport in the Water Table 

Aquifer. Vertical migration is also an important consideration. There are two scenarios for 

discussion in the context of vertical migration of contamination. The first is vertical migration 

within the Water Table Aquifer and the second is vertical migration within and across the MNOP 

Confining Unit. 

Two well clusters, MW-62/-62A and MW-70/-70A, are located in the southeastern quadrant of the 

AlP, where the Water Table Aquifer is thickest. Based on water level measurements, there is a 

barely discemable head difference of 0.02 ft at MW -62/-62A in a downward direction and a slight 

difference of0.15 ft at .MW-70/-70A, in an upward direction. Therefore, there is no evidence of any 

hydraulic mechanism for the downward migration of contamination within the Water Table Aquifer. 

The vertical distribution of TCE within the aquifer may be more affected by water chemistry and 

subsurface structure than groundwater hydraulics. Figure 5-2 is a cross section showing groundwater 

elevation and TCE concentrations at the MW -62/-62A and MW -70170A well clusters. 

There are no wells at the AIP screened in the Tuscaloosa Aquifer. However, a CPT groundwater 

sample was collected from a sandy layer within the MNOP Confining Unit at location IGW-67. The 

sample was collected from a depth of 98 ft under 12ft of continuous clay and clayey material. A 

trace amount of TCE was detected in this sample (2 ppb ). IGW -67 is located just outside of the 10 

ppb isopleth for the middle TCE plume. 

Data from wells screened in the Tuscaloosa Aquifer at the MNOP Landfill indicate that migration 

through the MNOP Confining Unit is possible (SAIC 2000). Similar conditions would be expected 

at the AIP. 
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Environmental investigations of the AlP were conducted in 1996, 1998 and 2000. These 

investigations included the collection of soil, groundwater, surface water, and sediment for chemical 

analyses. In addition, numerous soil borings, coreholes, and soil samples were taken to characterize 

the local hydrogeologic conditions. The data resulting from these investigations were compiled, 

presented, and interpreted in this HSRA compliance status report. The primary concern at the AlP 

is the existing TCE contamination in the Water Table Aquifer. This contamination is areally 

extensive and is migrating toward the Rocky Creek floodplain. There is evidence that vertical 

migration to the bottom of the Water Table Aquifer and also to the underlying Tuscaloosa Aquifer 

may be occurring. Results and interpretations for the AlP are presented in subsequent sections. 

6.1.1 Soil 

The HSRA screening of AIP soil samples identified relatively few constituents that exceeded Type 

1 HSRA standards. OnlyTCE exceeded the Type 2 HSRA standards. TCE exceeded the standards 

) only at locations ISL-4 and ISL-117. All soil samples were in compliance with Type 4 HSRA 

standards. 

The limited number of constituents and sample locations that exceeded HSRA standards is indicative 

of the relatively low impact associated with this medium. No clear source areas were found in 

relation to the TCE plume. Given the few stations that exceeded the HSRA standards, a limited soil 

remova} cot1ld ppt~ntially bring the AIP into compliance with .the Type 2 (residential) .HSRA 

standards. 

6.1.2 Groundwater 

The primary concern with groundwater at the AIP are the TCE plumes across the site. Other 

constituents that exceeded HSRA standards were limited to one or two stations whereas TCE 

exceeded HSRA standards at many stations. The lateral extent of the TCE plumes has been defined 

(see Figure 4-2). There are three distinct plumes of groundwater contamination identified by the 

1998 and 2000 investigations all originating within the AlP. All three plumes are oriented north to 

south, generally in the direction of groundwater flow within the Water Table Aquifer. These plumes 

of contamination are generally associated with areas of increased hydraulic conductivity identified 

in the hydrogeologic investigation (Section 3.0). A majority of the plume concentrations do not 
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The vertical extent of the plume is considered well characterized in the nmthem portions of the AlP, 

where the Water Table Aquifer is thin ( < 15 feet thick). However, current data indicate the 

southeastern quadrant of the AlP has a greater water table thickness (> 30 feet thick). Monitoring 

wells installed during the 2000 field investigation were screened near the base of this thicker water 

table area. Results from these wells indicate significant TCE contamination exists at the base of the 

Water Table Aquifer. Results from the underlying Tuscaloosa Aquifer at the MNOP Landfill 

indicate that TCE contamination has migrated across the MNOP Confining Unit, south of the AJP. 

Similar hydrologic conditions would be expected at the AlP. 

The presence of the elevated organic concentrations at the base of the Water Table Aquifer and TCE 

concentrations in the Tuscaloosa Aquifer at the MNOP Landfill indicate the vertical extent of 

groundwater contamination at the AJP may not be completely defined. There is a high degree of 

concern over potential vertical migration since the Tuscaloosa Aquifer is the source of several 

operating industrial production wells on and adjacent to the AJP. Although local production wells 

are reportedly only used as a source of industrial process water, contamination in a significant 

regional aquifer system should be cause for concern. 

6.1.3 Surface Water and Sediment 

Samples of surface water and sediment in the central drainage feature indicate it is not impacted by 

any AlP related constituents. There were no detections of TCE in the drainage feature. This 

indicates the water table plume is not expressing into this feature during periods of low water table, 

· ·-although it is possible that· groundwater· could intersect this drainage feature during· periods of high · 

water table. Given the minimal number of constituents and concentrations documented in surface 

water and sediment, these media are not considered a concern. No PCBs were detected in sediment, 

indicating this area is not a source for Rocky Creek PCB contamination. 

No sediment results exceeded the HSRA Type 1 soil standards. No surface water result exceeded 

the Georgia Water Quality Standards. 

6.2 RecommendationS 

The investigation results confirm the presence of groundwater contamination across the AlP. 

Groundwater does not comply with any HSRA standards. Soil complies with Type 4 standards. 

Sediment complies with Type 1 standards and surface water complies with water quality standards. 
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2. In the corrective action plan, consideration should be given to the removal or treatment of soil 

associated with location ISL-4 and ISL-117. Removal/treatment of the locations would 

facilitate the AlP soil compliance with Type 2 HSRA standards. 

3. The vertical extent of groundwater contamination in the southern portion of the TCE plume 

is only defined to a limited extent. This area should be further defined in subsequent 

investigations. 

4. Any subsequent groundwater investigations should focus on TCE and its degradation products, 

particularly in the lower portions of the Water Table Aquifer and the underlying Tuscaloosa 

Aquifer. 

5. Consideration should be given to eliminating the use of production wells located on the AlP, 

or in routine monitoring of nearby production wells to determine impacts, if any, from AlP 

groundwater contamination. 

6. Periodic, routine (annual or semi-annual) monitoring of AlP wells should be implemented to 

further study the rate of migration and natural attenuation of contaminated groundwater. 

7. A program should be considered to grout up or otherwise cause to be inoperable, any remaining 

drains or culverts associated with the old WWTF. 
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.'-\. 
1- . ~ . . . . 

too sak ... { SM) 
.. 

81-- . loo!lll!. . ' 
.. . 

1- . ' . \ . 
91- . . : 

- \,;, 

- . 
...... . . . . . . . . 

4o 
. 

I- . . . . . . . . 
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" '.· • 

WELL NO. LOCATION 

c..\-\-\ 
LOGS PREPARED BY 

ORJ!..LING SUBCONTRACTOR 

A\\\, o.,..._e Q.. ~ ~v. 
DRILlER 

f' O.'l'"+'{ <t'Yo(.~~~ 
DRILLING METHOD 

I 
I 
l 

.]'"1 'N\ ~ u v- \.o u.J 

COMPANY 

'SA..\ c... f'.tl --\-t> Sb,... \ ~ 

5 

- ... 

DEPTH 
BELOW 

GROUND 
SURFACE, 

FEET LITHOLOGY 

-· 

4 0- >:-·. ': ': :~. 
~ • I • • • - ...... :: 

11--. · ··. ·.· :: · 
,..._ •• 0 • • : • . . . . 
2~ .. :. ·.·. 

....,.._ .. ... : ·. · ... . . . 
31-- ·~·· .... . : .: .: 

1-
.. .. \ 

0 

4~ . . . . . 
1- . . 

5 1-
. . • • .. I . 

I- 0 0 . . - .. 0 

6 1-- • ' - - --,__ - - -- -. - -,__ - - -7 - - - -
1- - . - -- - --

8 - - - -- - - --- - - -- - - -· 
9 --- - - -- - --........ - - -

5o - - - ...;.. -- - -· 
~ - - - -- - -1 1- - - - - · 
>-- - - -- -·- ;... 

2 ,..._ - - -- - - -
I-

3 - - - ~ -- - -- - -. --- - --4 . - - - -,..._ - - -

8-
- ----

g- · :-:---... ..... ·. - ·.-.-;-·.· . 
'o- ::_; .:.::...: ··· 
\:::) .... . . .. . . . . ,_ .. . 

>­.... a: zw 
w> oo a:o ww 
a.. a: SAMPLE DESCRIPTION 

DRILLING 

COMMENTS/REMARKS 

\o~s 
? \. n. · o . o f'P 1"\ 

IOOr-~------------------------------------~-------------1 
~Oo-cL_ ~~ ~---~ ~ ...... .._ 4.c ~oNULI..\ .... - .... TOo\~ 

\t>\too\- .l.t C: '- 4~' ~~~"0 • !OX"~~~ ... \. \....-o .......... { \0 ~ ~1-.l 
._.A_\u-..~ lt.o!'><lo...,.'U,.C"ro-\.....A..._.~.~... v .... "-\·Cl~~ 

loo -~·.u.. J...-.......... ~tC&: ~v,o.\...\c.. J,...,..., \t> .... _, I t>~"t 

.n\o..~ ~- &. . ... ..... 'P \.0 , · o.D ~p M 
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OSR 30·3 (Rev 12·89) FIELD GEOLOGIC LOG 
PROJECT DATE ISHEE~ I 4\\\aA.· -:t-..Ad~ ' o..\ ~6-Y"'-. C.C.""\......, 3/lct/ff OF 7 

..) ORLLING SUBCONTRACTOR v A \\~~"'-ca.. E:."'" • 
WELL NO. lOCATION DRIUER 

c \\-\ -
)"\ "'"" ~ " ~yoc..-\-~av 

LOGS PREPARED BY COMPANY DRILLING METHOD 

::r,-. ~\JY\t>~ '5 ~\C:.. 

> 
a: DEPTH t-a:: zw w BELOW ~~ aJ GROUND I DRILLING z::E SURFACE a: c..> 

:::>::> 
' LITHOLOGY 

ww 
a::z FEET a.. a: · SAMPLE DESCRIPTION COMMENTS/REMARKS 

bo 
' ' . ~ .. . \\o~ - .·~·- .- . Srt'-'.., I \"': Q.\,..o\- C"'("O...., ( ~ t) - ... · , ... : . " .. "So A,).l't) : v ........ ~.\o . : o.o ~E'f'\ 
••• -: t ~ ~ •• ._, ..l. ""- Q ....... -A. 

I 

1 f-- "" \o. 0.""'1.u\ 0.'( ' c..\ 0." or." · .. :..: •_:.- . .&::.,.""" ( "5C.1 

b I-- • 
. . . - - . 

2f-- . . . . \Cb .. . . . 
f-- ··-- -. . 

'3 1-. . . . . 
I--

~~ ·-G.s ' \\ "'\.-.-t- ........ " ( N "l' :- :_ -. C.L.A.'i. ~~ ... 
4 1- . .. 

~-=---. J.. ....... "'-# \:....., o\o..~~~.~ . .L .. • ( C..L' • --- .. ~· ~C~ f-- ..; _ .. _- . 
.. ;_ _:.... ..!.. .. \\\0 

1--- Sf- ....:.. -· -·.-
: ~ :_:. ~ ::: 

H:L'-1 bS"'.-{,"J' 'SA 't4 '0 ·. ve.Y't \ 'lQ. ""-"- cu·o-" ( N !'\ - . - . . ...-.. ...... .+.... ~ ........ a. ......... ,.,....J... ..::.·,o~,r\.._ ..... -.. 
6 - - . . . .. ' . ' 

""""' .... \\ c ..... ...,..._\ ~ ly .. t, --:-.:--.-. '5.· \.-~ \ .. ,. vt-r-- ' ·-.- · . r.~ c." .. d.~a-• .... !':-....... ( c:.c .. Y .. I \... 
7 - . . . -· -- -- ' tk ':7 '- 7 r; I <!. L.. A" : \ \ .. L . .P q rc:.." ( N 1\ ~ 7 --- v~..-... 8 --1 .. - -7. 

\\~\..loc \-,,... ......... ( '5 v R.. S/10\ ..k: -~ ...... ,..._ -- - \00 -- ..:..• 
O'rt.l.. ....... (,~A.. £A\.\ .. 

9 ---' - .... ..... .....AA· '!.\... . ...uJ. --
-~~ ""-~" ...... .A- ~ ..... !!. .. -"'~-- ~~ \0""" 

-\.t. \\ '2,. '7 '- -- -- ..-.....1...\ '"""- alL• ~., ; "-"' ( u_\ ?\.~ · 70 . . ~ 0 ~~f1. f- ---.. ----,_ .. . 
1 - -- -·- .. . . ---,_ -- -,-. 
2f- ---. . 

C_\o...-. ---- ~ ....... -, <!;.o.,...A, • ""or 7 ::l 1- 7 ~ I r- ---
3,__ -- . - -

f-
. -- - ·. 

- -·-:...-. - -·- . 4,__ . . ---· 
1- .;... - --

~ 51- -- - ''"'l.. - --- \~0~ t'J~'- l?C\' C:..I..A'I : Vt.~'l \";..,\,~ q..,-..._..., f\.Jtl:\ I-- . 
~ .-,...~ C.Y A.-k ~A,,' '!. \.... ~ ........ , :. ( \o Q. "t I'\ 6,__ --- -·- -- \..-.· ......... ~ . . 

VeT" ~~" .l~ ...... c..o. ~-~.;..c.c:; 1- - - --, _.--
\ 4\L C> \A. 'S\-\ c:.:, ~" ( t.L\ 

8 7-
.. 

-:-. - "':" -:- . 
- --.- \CC) ----a- . . . ---

• • I • 

- ~:---. I ---. . . . '-
9-1 7 - .-~. ---:"'-. 79-81 ~, ... ..., \6&ec. --~ \~t.c. -sa...J...., \...a.-. .l • --1 - ,. --

8 o 1---1 - - - el'f'v \ 'l.. ,, ---- ~.\ .o . : 0. o :PPI'\ 

C4 

file:///tqU-v


' 

OSR 30·3 (Rev 12-89) · FIELD GEOLOGIC LOG 

WELL NO. · LOCATION 

CH -\ 
LOGS PREPARED BY COMPANY 

DATE 

3/l~ /H' 
ORn.LING SUBCONTRACTOR 

A\\\Q.~~ Ei.rw· 
OAILLER 

f'\ Cl..'t" 1,-""'f ~'rCC:.:\-~V 
DRILLING METHOD 

OF 1-

J\ """- ~ u .... \.~~ '5 A.\ c:..... R e\.o ~'b"" \ c.. 

a: DEPTH 
~ BELOW 

·z:::ii: GROUND 
::> ::> SURFACE 
a: z FEET LITHOLOGY 

ID 

.... 

I I 

IOo- - ....... -­·- --· · -·-·-·-- - ~ . ..:...:. . . 
11-- -. ~ -=- . . 

r- :-_ ..;_:~ ~ · 
21-- . .. 

. ·-- ·-- .. 1-- • . • . . . . 
3f- -...:..:...: . .. ... - . . . 
4- . . . -:. :' .: ~ 

f- -·--. . . . . . ~ 
51- _·.:.... 

f- ... .• .. 
61--',....: ..: • ..:.· 
~ .. ·.· ~· . 

71- .. ~·.::.. :. 

1- _.··: '·.' .·: .'·. ·. 

8- ;--- ... 
9- : . ..:. -: .. .. - . .... ~ .. ' 

II o- . :_ ·.~ · · 
f- • . ·:. ~ 

. . . . . .. 
1.f- -. ·.:.. 

'-- . . . ·. . . 
,------ ..... ' . 

2 f- . • - ·""":"· 
f- . . .. 
3~.-- : 

,__ ... . ·:: ... 
4 1- . ..:. • .: • .:. • •• . . ... 

> .... a: 
zw w> 
~8 ww 
c... a: SAMPLE DESCRIPTION 

DRILLING 

COMMENTS/REMARKS 

l~OO 

V.\,t:).; o .o ~f'f'\ 

/Oo~--~--~------------------~~~------------~ 
lO:l '- lO ~· 'S~~t>: ve...,...., \-a.\...~ .. rca..., ( W8) 

l~l'3 
r-~\~'b-5~,~_-\_\_S_'~~--A-~---n------v-~-or·..,----\\~~-~-~--q--~·~---f-N_f_)~-----------------~ 

. 

/Oor-----------------------------------~------------~ 

N.~ \o..-.· ..... ~t ,....,._c. O....e"'-«. ... 4- lO \' -10!; ', 

. 5 r- . - : ~ :·: r'~~1t.~~o+----:-:-::-:-;----;-----------_;_----:-+-----'------l 
'-- • :: : ~ _'. '. • I 'f.S l..f-~\ \L..:S'::...'::::.-:..J\w'.:t~\L1 -....eJ ~A~·· "'ll..llL.Jit:>~· ...:JV~t~_-r·"..::f-"'..l.\ ·u,.~l~··i:....¥ <'<rO>N~..i_(~N!.Jfl!.J~ \_,.· ·~-------~ 

6-
-

7-
-

.. . . . . - -. .. . . . . . --, . . : . . . . 
8- . . ··. · .. 

- .. : .·· : ·.:: :_: -- .. 
9- ... . ::. 

- -~ ._·._ .. 
I~ o 1- · -.:· • .. .' .': . . . . 

w.tA \ u""" <-ofli.'-"""A.. c. 1....... • ~ l.a.v" '\'., \...~ \-.. 

~ ~~.. .c • ........ c\ .... ke... ...~: ...... .... IJ ( -s. c.\ 

IOor----------~-----------------~~-----------~ 
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OSR 30·3 (Re-v 12·89) FIELD GEOLOGIC LOG 
PROJECT 

A\\\e.~ ::I:v..!ush'\o...\ ~c...~k ·(oy·\"'-"-
..J 

WELL NO. LOCATION 

c.. H -\ 

DRilLING SUBCONTRACTOR 

A.\\\a. ... ee. E"'"' 
DRILLER 

MAT+ 'I Prl)c.\-ov 

OF 7 I 
y 

LOGS PREPARED BY COMPANY ORIUING METHOD 

:r; W\. ;:u.,. \b w s.+... \c. ~ c-\-o S().-\ t.. 

a: DEPTH 
UJ BELOW 

z~ GROUND 
:::>::> SURFACE, 
a: z FEET LITHOLOGY 

> t-a: zw w> uo a:u ww 
a.. a: SAMPLE DESCRIPTION 

DRILLING 

COMMENTS/REMARKS 

-

-

Jo 

. 
g 0 - :-.:.--:- -:_-: 

2-
t-

3t­
r-

41--

--.,.._ 

. -:- ·~·.-: ­. -:- -:- .----­. . . ..... -:- :--
-~-:-----.. .... .. ---­. . . --­.. - . 

/00~------------------------------~------------~ 

· ·r-----------------------~---------------+----------------~ 

--- -1-- ._. _._ . 

Sr- ·-~·~ ~~~~~~~~~--~~~----~------------------------~--~----------------~ 
t-- ~---~-: · \~,~~--~8~S~·'_-~g~'~-~~' ~c~~~~~-~~:~v~~~~~-~~\~\~,o~~~-T~~~~~~~(~1~~~~n~.----------------~ 

6 .._ _ --::_ 7_ . \c..-.. vo..o._-\oc.cl.. ............... A.... J..,..,.,. ..... -~ "'-.. ... ~ \ o~ 
- . - - -; .o\a..~-1.-·~ · ~..., Cc:.L\. 

·\... 
71-- .-. ·-:- - · 

- ' . - -8--" · ..• . 

-
9'- 0 . 0 .... . 

. i-- . . • . . : 

9 Oi-- - -:-.:-' 

'-- - - ·· 
1 ....._ . . 

- - -f-.-

2r-
, . . - -. . 

'-- . . 
3 - - - -. - ... 
4~ . • 

r--- - -· 
5- . : . . . . ~\~'?a~~~,;t----------------------------------jf----------1 

- ·· ._. ' \~ !il.f 
1-- r-~~----------------------------------~----------------~ 

qC:'-Ioof _SAND" VctV"f \-o.\A.o\-Q-ra.."lN\\ 61- . . - ·- · i-- •• . . 
71-- _ ·:.. ·.:....· 

, t ' • 
.__ . . . . 

Br-- . -·-·· . . . .. 
~ . . , . 

9 :..__. . . -: . ,- .' 7 . 

1.- ·:_·..: . . . 
/00~ 

. . . . 

Joo 
r-------------------------------~~----------

I 
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OSR 30·3 IRev 12·89) FIELD GEOLOGIC LOG 
!PROJECT 

.. • , ' o I DAlE ISHEE? I A\\ \-.cl :I.......J..,., ~ ~-1. 0.. \ ~.,.-c-'-<._ ~ ... \"'"-4\ 3 /l'i /f g OF 7 
v DRilliNG SUBCONTRACTOR 

A\\ \o.. ... c.e. \2.~~>.-v 

WELL NO. LOCATION ORIL.lER 

<::. ~ -\ /'\ o-... lt-'1 ()~t.~ow-
lOGS PREPARED BY COMPANY DRILLING METHOD 

::n W\. 't= u "("" ~I) o.v -sA ~c_ Re~~:.o-..·,c. 

>-
a: DEPTH 1-a: 

BELOW 
zw w w> 

CD GROUND 00 
z:::E a:o DRILLING 
:::>:::> SURFACE 

'LITHOLOGY 
WUJ 

a:z FEET a.. a: SAMPLE DESCRIPTION COMMENTS/REMARKS 
... ,· ._ . ·. ·. :' \ ~ \ - 1~-:t ' C.L..-"'1: ..., ... \\t>c.u'"'"" .. ..,... ... (s"l "';,\ I~ So t.lo ........., 
· ·~ .. _ t 

~ C''(IIL"\:1""" C~i...J.c. c sA, 8/:1} .... \ .. " . . . . . ~&. ? . \ . Q • . o.o f'P~_ - .. . . . c C.l...\ 
.. 

~ ... \ o.lo\c.. J., ... l'l_ 11-- -- - · · :...: ..: ~ : · /00 
f- ::-..:. -:r-·~_:-: . 

2f- -:~:. ... ~~~ -~ .... 
\ :l'J.- \~.:~' ~Jo..WO • a.Hl'l""'' .. l... G-. .... ( SY 'F/t' 

f- ve.-r-.. C;-. q-.\.-A "§.\ , .... ~ \ a..-. ...... . c-..--. ("!.(_, 
~ . . ' ' . . 
'•• ' o • I t 

I Soo 
.. 

r-- 3f-
... · .. - . .. . 

~ 
\."'\). 
0~ 

.. 
4'---

~ot '""~: ..._ 

s- \~ .. .'~I 

-
6 -

1--

7 '-"-
'-"-

8 ----
9 -

-
13 0 -

1--

1 ~ 

7 

2!--
f-

3 r--

-
4 r--

f-

5!--
'-"-

61--
'-"-

7 '-"-

-
8 -.-..., 

-
9 -

-
I'/ 0 

...._ 
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OSR 30·3 (Rev 12·89] FIELD GEOLOGIC LOG 
r ROJECT DATE 

r HEE\ ~ A \l "' e.cl I.~ .. ~.,-\ ... \ \> o.or\,c.. c.o., ·~~ '3/~l / 'tfi' OF 

w DRILLING SUBCONTRACTOR 

313. 5 A\\ ;,~~e. E.\1'\.v '\ro~~ .... \ J ":::."'-<:... 

WELL NO. LOCATION DRILLER 

c. \-\ - :L SQJ ~"'-e.Q.."._ o.t" ~\6-q . l O"'-. M.a.. .... -4-y \'._..oc.-hr 
LOGS PREPARED BY COMPANY DRILLING METHOD 

S"i """ Fu'f'"lt>w S~ lc_ R C)-+o~e "'-.l (... . . 

> 
a: DEPTH t-a: 

BELOW 
zw 

UJ w> co GROUND (.)0 
z::E SURFACE a:o DRILLING 
:;) ::> 

' LITHOLOGY 
ww 

a.:z FEET a.. a: SAMPLE DESCRIPTION COMMENTS/REMARKS 

0-1 .- - -
-1 

. . . . - --:--" .. 
No~e.· ·-=-- -· \.....o~·H o ..... C...~ - 2.. ..., 0.. .. ~ ......... ...... .A 11- . . . . - - ~0. A • L> ~\.... .. c. 0:: Ca ... -lr ,... .·o,... .1..... ~ .... • ....o.n • 

1--
.. ... .. 

r-1/A 
.- -~. 

~ 

21-
. . . 

N/A. - -. . 0 ,_ s ( C..L...k'l : ""'-0 d..t. ... .. k Y"e.d...l t c.\... \,.,.. ...... 
1-- - - -· . . . . . 

{ \ 0 A. -4 /*o) .._ 0-\..\--\ e..J. ~o......A~ ~t>-C~ (<:..'-\ 31- - -. . . . . - -,__ . . - - . 
4 -

. . . - -- . . - . . 
- 5-

.. .. \Ob~ . . . --- \00~ '5' '-7 ( C.. \.....J;."t : ~M,.. .... ,I,c... -.l.l.• - · . . . \..occw ..... . - - . 
( \() R. 4/" \ 6- . . . . ' 4-t ntL.l. ..... .. 11,.., .,· cL ....... --- t \ov~ 8 /'-) l D... Ilk.' . .......... -4-l ,._.,. 

... .. . _,.. J So"~ 
I._.) - - -· ... . 

~ ("~,.. ...... --~· u-.. o\a...c +·.._:+. ( (. ~\ 7- • _.:.. .:.... .=...... • . . . 
- · - . -· · . . .. . 

8- -.--. . . 
- - -.. Joo ....,l_ l5_ ' -::, A.. \J n · \N'O ~ o.. 4c... -. .,_.LL· " 1... loT11 14.)"'" 

\ 9 - - - -. . 
( l'OR ~ I b \ C.; ~" ~ ..l • ,....._ CC"~· -.J... - - -. .c ·,'r\1\o,. 'ofV'~t-6. i, .. .::_ .o \ ...... ~ r. ~-I o ' v.e...-_.,. c.\.""-'1 t.~ \0":1.1 - - -- . . 
. ( s c.) . 

'? \ .b - -- ~ o. 0 f"t'M. . - - -1 ,___ 
~ . - - . 

!- . . - --21- • .. - -1- . - - -31- - -
1--

. . - - -
41--

.. 
--. 

I- . . • .. - - -- . I O S:l. 51- . - -. . . HoL '"'- \8' C..L A.~ •. V\'\"' l. ..... ,w 
"(" oL ~ ' " ""-- ~'I'!> loU•• .. 1-- -. . . . 

C ~oR Ai/6) l.u . -4-1.... -- . . c a...\.L .., .. _li a r. · . L t>nt.,..., .. 6 I- . - -- f,o 'I~ <.tift.'\ \t~.~.""'-4: ... ... -s.\ ''"" c~ 1-- .. - \o~ o\.o.~·Hc.~h ( c.L.\ ' 

~ 
7 f- ---:-. . 

--I - - /00 . . . . 
8 - - - -

~ .. ... . 
\g !..~-;t' - . .. ~A.Nb ~ VI" 0 ~ .. ~0..~ 11' , A.l ~ c....... ln ..... ... h •. . - - ( IC R. "\/4) .£:.~ . 4 \le.T" Ci.-. Q't'L\........A 

. . 
9 - . . 

'\o~~{ 3 MS 
~-- - - S~\~ (..\.0.'-t ~ .... - . 

. a o f- - . , . . . . 
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OSR 30·3 IRe¥ 12·89l 

PROJECT 

WELL NO. 

C.."-~ 
LOGS PREPARED BY 

::J"; """ ~ u v- \ e IV 

DEPTH ffi BELOW : 
z~ GROUND 
::> ::> SURFACE, 
a: z FEET LITHOLOGY 

f-.-

-

..1.0- . - --
.' f • ' ' - I I-:-.- . . . . . .. ,....._ ~-:- - .-. 

~ :· .. .:.. ·.:: ·: 
2- . . . . · · ... ---

!---

3'-
f- -- _.-

4 t--
f-

5 1- ---
f- .... ---

6'---, ---­
r--'" --:-· --

71-- ---
f--. . - -

8- - ·- ...-. . --- ---

6f- . · ... 0. · .. . . ..... -. ·.··.· .. · . ' .. 

8- . · .. :, 
. fl . • • • 

- •••• • '0 • . . . ' 
9 - •' tl •• . . . . . . . . 

- · 
u . ., : ·o·. 
70f- . · ·• ' : . . . 

> t-cr: 
ZUJ 
UJ> 
oo 
cr:o 
UJUJ 
Q..cr: 

FIELD GEOLOGIC LOG 

LOCATION 

COMPANY 

~~\C... 

SAMPLE DESCRIPTION 

• 

C9 

DATE 

'3 /2\ /~f OF ~ I 
ORQ.LING SUBCONTRACTOR 

A \\\o.."'e-e.. E.ll\.v, 
DRILLER 

"'Q.""''t ~~c:-\-t> .... 
ORIU.ING METHOD 

~t)~ 'S'tn,.-.\.e, 

DRILLING 

COMMENTS/REMARKS 

?_\.'0. ! o. 0 f'fl"\ 
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O SR 30 -3 [Rn 12-891 FIELD GEOLOGIC LOG 
l"RQJECT 

., . . , . _, DATE ISHE3 I A.\\\ ~ct. :t....J.u,~ ·~ o..\ ~a...Y"I.<. c..a.,..\,oM:, '3 I :2.\ ltte OF R . ORn.UNG SUBCOfoiTRAcTOR 

A. \\i.Cl.~ Ewo..v • 
WELL NO. LOCATION . ORiu.ER 

c..\.-\-~ - M e....v-+-'f '?~o t:+()~ 
LOGS PREPARED BY COMPANY DRILLING METHOD 

J""l~ \=u~l oc.-,) "5A\C ~o+t>&o .... \ c.. 

>-
a:: DEPTH ,_a: 

BELOW 
:zw w w> 

CD GROUND ~8 %:::2: 
SURFACE 

DRILLING 
::>:::::1 

'uTHOLOGY 
ww 

COMMENTS/REMARKS a:: z FEET ~a: SAMPLE DESCRIPTION 
0 • • t • I 

llS"7 ' .. 
L.lo i-- : c> : :. 0· . . . . . . . ... 

~- \.'0 . : 0 . 0 _t" f' 1"\ 
f.- : :· •• ~~ . I " . . . 

11-
. -. ~ .. .. 
••• 6 • • • • 

1--
.. .. , e». 

. : o' ' , . . 
}00 ~ . . . • C> • 

2f- . . .. . ' 
-s-.l. c.a...~ V~.., \.\.a\ 4- a 'YO.V ( N gj c....i.+l... 

I-
. ...... .. ' \A~ 

• 0. • ci, •• .; 

3f-
· .... (). ·~·· ... v""'' q_ .,.....,.u ----- '( 1 '- '-4 ~I \\ .. 1..+ Q<O."' ( t4 {>) -- - c. \...A'{ : Vl.<r't ,____ - -- -- -- ...... -~ !:' { ... """'- \.....,. \......,. .. d.. d,,...., ~v-\ o..\a\~ 4- ---- · --- \ .,~ _o\...t:lo.....!l-\,: ~·,.\..-_.,_ L c:.. l-\ - ----- - - ' ~eo - 5- -- - -

,.- - -- ~~~~ 

6- - - - 4'i: '-.r.48 1 
C.\-A..'l· '11'-tt.'t"'l \ i.ot\...~ .. -r...... ( l-16, . 
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s c ' - 4 - ^ ^ - S A N - ^ •• •^IwA^X.U <^^a.y f ' g Y f t . g / l ) 

A o vw><Wra.A<, 9^,^^: ( ^ f e T/AJ) , w<A\o 

< r > r a . l . v ^ J •'vi.^Vlo.t^e^^ U r j \oo<fc , ^iV-Vy , t^ ' .4 .U 

awv̂ ^VV o.y'^^.^Jr- a f ^-f^^,..V W - l " ê -V f-ft ' T s ^ l ^ 
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OSR 30·3 (Rev 12·89) FIELD GEOLOGIC LOG 
PROJECT DATE 

A..\\\eA. :r .... _Au~~-r-·\.._\ 

WELL NO. LOCATION 

ORIU.ING SUBCONTRACTOR 

A\\' Q. ..... iU s: "'" . 
ORILJ.£R 

t\o.:r~'l \>Tec.~Y 
tOGS PREPARED BY DRILLING METHOD 

~~-t.o~ov..\c. ~ ~ ~ur\o""-' 

a: DEPTH 
w BELOW 

z~ GROUND 
::> ::> jsURFACE, 
a: z FEET LITHOLOGY 

.bof-- .. • •. •. ··· . . . . 
1---- ~ I I I " I 0 ' , 

1 r- t I f '• . ' ,• I I 

~ ~. · ... ·.· . . . . . . · .. · .. 
2f-- .:: : -.: : . 

> 
t-0:: zw 
~~ a:u ww 
Q.O:: SAMPLE DESCRIPTION 

-.· . . 

DRILLING 
COMMENTS/REMARKS 

7 f-- ' : '.' :• : ' ' J 00 1--"Sn.-~-.J.--1.:...-.... -..... -......,.-, __ -uo-.-A.o.-'t'"'"-,a.or--.... -.A.--.,-.--,-... u.--or--... -~.,-, ....... -~---~-----------1 
3f-- .. ' ·: ·. , .. 

r- . . : ·. ~ ... . 

,........_ 

I I • I I II II 

4 '- · .. ... . . : --.-. 
~ .. :.::-_.-::..: . 

5 ~ ·::. · ._,-~ . 
~ :_-:_-....:. 

~~'-l.{.' C..L IJ..v • ~ ....... , ·.,\.. ..... A. (!iR'-'1~\ 

1 

6~ . ·--~-~- · r----1-~~--~----------------------~--------~----------------~ 
1- , • - - . • J.. l. '- 7o' r t 11.. 'I : c • , l ' o \~ ( ~ ~ g h .. ) 

71-- -_"";.:..-_ · \~·, ~4e.i ~'.\.._. ~c:.. .. A ~.4--.t::~ h•t..' 

· -·-·-- • o\o..~~\e.:~"" AT" ((..\....' ,_... ·--·. ' , ._) 

8 f-- :-..:-:.....-: 
' • ' 1----...:~::J•\~iG,.'{ 'ce.~ • & C.A ..l -;. ...... -~ .......oA.LY~~ 

. 9 ~ ·.··. ~~~ :' ~\.-.\, \.....-~ .. .- (\OR. ~/') - . · .... . 
7 0 f- ..... . ~-:~ .:-· _100 1---:----:---:-----------------+---------~ 

!-- _ _ _ 7o'- "'T•I' c;.A."-.,'i"'' • ,<-.... .., \· ... L~ a .......... INc!) 

11- :·.' ~ ·. ·. ·. ·: ~ '"-.I.. --.t. ....,;AA\...1... ~ .. o,~-. ( \o Q. 4/ L \ 

1-- : ...: . • • • .. .c: ~ """ +- --~ . - "' ..... . -.D. "\ u \..,..._OJ \o. ... 

2 f- .'. :. . . . !,....._,.,. t \~,, .. c~, \""' { <:,. c.\ ~ 
- - ·· 1-:-- • • • • 

31-:..:. . .. _ _ :.... ·. 

~--·.' :~:~ : ·.: 
4 ,_.. .:_ -· ~·. . - -,__ - - -
5f-- - -- - -
~ 

. - - EV\.tf (') C ~ ... · ..._e . . 
6- - - -- - . O'T)"# 

'3 L.L7 fq t ..> 

1- - - · .- -·--
7f-- -· -.-- ·-·-

,__ •• :-_-_ --·. ~ ,~ .. \...-4- .. ~ .... ~ r N 7\ .A-... "'-• ... ~•~'-' ;)'\-\,(, (sP.. v~ 
a f-- ::: •. ~--:-: /oo r---..1 tt ... ""o.ll:--~·l>ll .. =='~l.l· '-c:-:.~~~ ~ .. 4-.!!:.k '~ .... ~·.u...'•.,...)O '~o~a·.:a~ .... .a.._,"-: ... s.'~ .,. c-~F ... ..:: "':..!1"' .... ~""~·4--~--------- -

1-- '•- - ... - .. \o~ co\4.~-'-\.,: ~v .l-r..., '( (.~\ 
,•- - , - -T 

91- .. · :....· ·~ .:: ....... 
. ! 

,...__ . . -... -:. . -:- . 
to,___ .- :......-:..:-...:. . 
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OSR 30-3 IRev 12·89] FIELD GEOLOGIC LOG 
I PROJECT DATE 

3/\ R /.98 'sHES I A.\\\~ I.ll'\.clu -..~c-r ·'- et...\ . ~o...nc::. Co,-·~ V\Q OF 7 
. . --=-- :···.d· . ORUING SUBCONTRACTOR 

... 

A\\' c... V\..Ce- E. l'\V • 

WELL NO. LOCATION ORIUEA 

<:.. \-\ - '-\ -· M O..Y ~" fl'l"ot..~Y 
LOGS PREPARED BY COMPANY DRILLING M ElliOD 

~"""'- \= u V"" le \..U SA..\c... ~o+o ~o "''\ L 

>-
a: DEPTH .... a: 

BELOW 
zw 

w w> 
C:l GROUND 00 

Z::i: SURFACE O:() DRILLING 
=>=> 

' LITHOLOGY 
ww a:z FEET c. a: · SAMPLE DESCRIPTION COMMENTS/REMARKS 

8o r- . - - - 7 g 1- g 6 I 'S"-~C : qya....,\~'-' ~ \ ""'11<. ( S R 'Sh.\ 
f- '. . . . . . . .+- VCl..V'' Oft.\,. ~..,. .... ~~ (,o...,~ <iJ .. \ .c: ..... - - . ,,_ . . . .. 

..\.. ..... ........ :.- ... ~ "'Y"a. '. -.A -.J :'\ u 1o"" o" ""'~cl 
1-- . - - - C'.. \Q.'Il•-~ 

. . . . .., •, \4-v Ci..- ....... ..J ~ \<"all.~ Is c.\ 
9 21--

. - -. loo . . .. . 
1--

~-- - ' .. 
31--

. . - -. . . 
1-- .. - --

4"-- .. . . . . ":>o..._el.... no . ~~~- \ "-~" c..\o.., . ~ ... 'f«i'-1?1..' 
I- . . ' .. - -. . • 

51- . . . . .. ' . 
1- .- - -· . . . o75l 

~ 61- -·- .. 0810 . . 
·- 1- -- -.__,. . . . . .. 

71- - -.. 
f- - - -.. 

f?L'-q'' S -A }1.1'0: e\ ...... \.<.~~"'- qTa." ( SY~ ~~~} 81- --. . .. ' 4-o VCL..-..., \ ·, ........ '\- AVA." .(~g)_ \ 0..11\1\.•1 ..:a..4c_A.· -- -1- . .• .o . ·- - 1M..,. A· .-..-l-n ~,.a.~le_ 'l 'rCL•\-..J_ I.J't~ ~ .. --9f- ' .. • • ·o 
-C...-

f- .. ! ·_:_ ·: . .. .... .._..,.&.\ \fu.''- ~/..a" . .l' .. 'S u"' &.......:;: "' &'<' 

cro • • • • 0 •• 
/00 ~~~ .. .l a. ..... .C· • ...-- ~~\-C'~ ( sc\ r- ---. to 1-

. ~·- · ·. 
·o· ·. 

11-- :..:.~7-~ .. 
- I-

. . . ---. . 
21-- -- . 

-. . 
1-- ---. 

31-- --- ' ---1-- - -
41-- ... • . . . . -- :-.. 

1-- . - - . . 
Sf- ---· - . 

_..; ·-· . .. 
1-- . 

~--- 083S r-- 61-- . ' -- · ·.--: · -:' ·-: . . O'i'o7- 9''-97' C..LAY : V4I.Y'"f \ ''"'-"'+ Q .....,_, ( N~) 1-- . -- . 
·o,v4-\ .. H l .. .............. "-. Vt.'f..., ... a.:~ .... • '!1.~· '~ 

7 r- -·~ .:..... ... . . 
w..e..cl\ 

I 

( t. \..\ r- -.- . """ n\a ""-""\r '. ~. . . . 
.-· . I \ 8 r- - -- Joo .. . 97-Jo'!,' slt...w.n· . .( N !) 1- .. ·.r.- - . . ....~~. ......... \i.o.-....o\- ........ .. ' 

.Jr.c -.od.~~. ... ::;::-..... ..._ ( s~ .._.,,,.;;, 6A~ 9 1- --- . . . . . 
I- . .- - . ,, • \\ .. ._..-.~~ b""..........,"'- ( I o VR. l./t.) \4- , ........ w . . . . . . ·. 

Joo 1- ·. ··. v-A.'• u- 4--a C-c> ~.-... r. q -c-0.:, -.l "!!oul..a..-ul4.<t' 
c..\4'-IC.v ~ 'IC.Y"'f ~\4;:;1!-"'f ~o+t- (~c.-\ 
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· OSR 30·3 (ReY 12·89) FIELD GEOLOGIC LOG 
PRQJECT DATE 

A\\\.eck I.."'-c:lus+.-\4.\ ?a"C"K ~ .... \ .,..q 3/iS'/ttf rHEET b OF 7 t 

WELL NO. LOCATION 

LOGS PREPARED BY COMPANY 

- DRILLING SUBCONTRACTOR 

A\\\&.""-Ce.. ~loW• 
DRILlER 

1'\o..v+'l ? "(ec.*o Y" 

J1 \".'\. ~ u '(" l<o I.W "S "' c.. 
DRIU.ING METHOD 

~o+o~o-.\c.. 

a: DEPTH 
w BELOW 

z~ GROUND 
::.> ::.> SURFACE 
a: z FEET LITHOLOGY 

l \ 

ll_ 

100- , _ 
- ... . · . . 

1 1-'- • ...:. ._ • • _. 

I-·.:._ : _. . 
21-

. . . . 
--- . 

I- . . - - · 
31-- -~ -.~ -
4~ ·- -- ·· - ··...: .·:..:: . . . .. . . . . ---s- .. - .­

r-- - - .- . . ---sr-­
r--

7f--

- -·· . -- - . 
-. ;- --: · 

8- .-::- .-- . . . 
- . -­. . . . . 

9-.--::- .-:· . - --

> .... a: zw w> oo a:o ww 
o..a: SAMPLE DESCRIPTION 

DRILLING 

COMMENTS/REMARKS 

100~--------------------------------~----------~ 
( I 0 '.\ ' -Lo' I C.L A'l : va ... ., \\A¥..~ "t"'C"6."' ( N a) J...,. 

I 

0917 

1 \ o _ :-: :-·.-: too~-·----------------+------~ 

13 

r-- : ... . 
1 f-- • • • . - .. 

f-- .• •• . • -- - -
2r-- : _ · -

r-- . ___ , 

3 r-- - -- - -r-- - - -
r-- - - -4 - --- -f-- - - -- - - . sr-- - - -
r-- - - -- - -

6 - - - - -. - --- - - -
7 - . - -- -- - . 
8 -:- ---. . . - -- . .:.. - -. 
9- . . -.-. · : . --­- . ·_·.....:. .. 

I ~0 '- • ~ ·--:__ . . 

d. ... " ( M. L_\ , 

I 

Joor-------------------------------~------------
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OSR 30·3 IRev l:a·89) FIELD GEOLOGIC LOG 
rRQJECT DATE ISHEE? 

A..\\\.t.d... I.vJ.u ~~..-·\o..l '?o.'t"V- C,oy",.-~ ~ /\ g /'t t OF 7 
· '· -·' ORQ..LING SUBCONTRACTOR 

A\\i.~ e.-". 
WELL NO. LOCATION DRILLER 

C-\-\-~ - Ma..y..\-..., ~~c.."'c.ev-
LOGS PREPARED BY COMPANY ORIU.ING METHOD 

"J\~M. ~uv-\o....., '"::)/1--\C:.... ~o~o "t>o.....,,c... 

>-
a: DEPTH 1-C: zw w BELOW w> co ~ROUND oo 

z::::E URFACE a:o DRILLING 
:=l:=l 

'LITHOLOGY 
ww a:z FEET c.. a: SAMPLE DESCRIPTION COMMENTS/REMARKS 

\;2. 0 '--- ·- -- . \;.q.""-~ "'..-a." ( N 8\ ~ 1-, 
··...:..·_: .. \\1?!.\::t. ... • ~AW._'\) •. ..,. a...-.,., . . •' ....... ,. .,.-cA. ~o.lr't>\• ( 5 ~~ C./.::1..\ A.... o~a. ... t .,.\.. 

1- ----. 
' ~ ·-· ~: .. 

:\ .... k ( 5 Q. tlh.) lo.vv...· -~ """'~i:\1-f-
. . ..... ·--- ~....,. .. ~ 

21-
I • • I •.· '!!. u 'oo G."'-'! \G-T ""~""' c.\"-'-• ..... - ~,'I"'V¥\. 

13 ·. I~:- II I 
/oo -:r e._.,. ... f5c.) 

~ • 
f- .. ---. ... .:...: :_ ,' .. 

3f- . . . 0 •• ---. .. . . . . . 
r-. - . . . .. . \~~·-\~!.' SAlo.l~. 0 'f"O.V • ... n. too.\ .w ( s R. ., 19.. \ . . . 

4f- -- -r"'' 
: • •,. ' t I I o 

.k.. o\ ...... k..'.'\.k q"(a." f ~'tR 1"/\~ Wl.~cl \ u-. 4--. - ....... . . 
~ 

o o I o t f f 

'!Jou\..~u\o.v "5. ·, \ + ... 51-
. . . . . . . r ""0."' ... .._ c. yo,.': .. ~ .. · .· .. ·· .... 

lc ... uo. ( ;,~\ 
... . . . . .__ .. . . . . . . . . . 1030 - 6 - . " ..... .. ---. "\'i: '~b'- \"-7.r ' ci.."""'~~"'- ot<o.>t (sv.a.. '''' - ·-·-.-- C..L/11.."1: ·--.. --. - .. -. -- ~ ~o..\e., Yc..!. ov...-oh .. ( ') A.9 'h., \o..-.·,...., .. ~ 

7 - - ·- --··.- -·-' /oo "o..-.L ~+· ~~- \....-.L . \o-.. .. lc.. ... +-\ .......... ~'r'Y (tL..\ - ·-- --. 
1'1 . . ' T . ~ .. ·. . . 

8- I~·- e e 

- ·.·~ · :'.:.'·.":-.·.: l~;." :_ \~o' ~A..'N.~ ~ W'C> d. t. ....... 4-. .... • -\.<! ( s ~ 7/.,1 
. .. . ~- .. - <lll'f"Do.\0\...l ... , ... .........., ... \ ..... ~\\~ ~ \',. \1\..\ ... 

II 
9 - .. . -- ~co--., ~ l .,. .. _ Q~ <o.'. _,_,j_ -· .A l ...... : . . e.lo. ..... " - · . . • . - --. \\~ -.·d~ .... • \~'i'- "-o' ( ~1--\..\-- 130 ..... -

\.~. • 
f-, f-

0~ 

f-
'Bo"C"\."'5 •. 

2 f-
\ ~o' 

1-

3 r-
-

4 -
-

5-
-

6-

-
7-

1--

, - .. 8 1--

--: 

9 -
-

l"fO 1--

C27 



OSR 30·3 (Rev 12· 89) 

3 31-, I 
WE~LNO. 

C H-S 
LOGS PREPARED BY 

J\ w\. ~uy- 10..._, 

DEPTH 
ffi BELOW 

z~ GROUND 
;:, ::> SURFACE, 
a: z FEET LITHOLOGY 

o-- .. 
- . 

1 1-- ·: .-. - • 

r- . . . - -2t- . . .. - - -r- ·. . - .-3.--
- - -- . 

4 - - -. 
- - ·- -

>-
1-0: zw w> 
<.>0 
a:<.> ww 
a.. a: 

0 

FIELD GEOLOGIC LOG 

LOCATION 

'Sou+k o+ Po\",~ &....Jc...,..._~u.st... 
COMPANY 

~ ... \C... 

SAMPLE DESCRIPTION 

\Mb · (sc.\ .. ' 

1SHEET 

. \ OF b 
DRR.LING SUBCONTRACTOR 

DRILL£ A 

. 11 a..ri-.., '1'~6 e.-h~ 
DRILLING METl-fOO 

DRILLING 
COMMENTS/REMARKS 

I 
I 

- '9e..'\\- ~"- o..+ 5 ' s- - ~ - r.o~~~~7~~~~~~~~~~-------------------------------------+----------------~ 

.·· 2.. 

- .· · . . 
6----...:. · 

... --- . 
8~ . . . . - --· ~ 

• • • • 4 

.. 
9 .__ · · · · joo o 6"'35' 

>-- • ~--------------------------------------------------4-~~~----------~ l 0 >-- . ..:_ ·- .:._ P. \ .0. : 0 . 0 ~f»f'\ . . . .. - .·-- .. 
1-. . . . : --- . . 
2- · . --.· . 

- . ..:..:..:.. - · 
3- . . -- .. 1-- • • . : 

41-- -- -:-

f-- · - · ­.. 
5f-- .. : . 

r--- .- .. . . . 
6~ • ..:...· .. . . . . 

:-- . . . - -71- .. 
-. - ·- · ·. . . 

8- -.:.. ·-.:.. ;_ 
---1 --9- . . 
-

~o~-
. --

··/----------:-, -----:---~~--~------~ 

,, ,. •t - ::l.., a ya.v&l \ ~ '- I 'f' 

too 
~--------------------~-----------~ 
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OSR 30·3 (Rev 12-89) FIELD GEOLOGIC LOG 
PRQJECT DATE ISH~ I ~\\\~ 'I. v:J.v ~~-r\.o. \ ~~~-"{ \<.. ~\ .....a. '3 /~Itt B 0~ b 

.... 
DRU.LING SUBCONTRACTOR \...[ A.\\ \ Q..o.A.(_ «... E.V\V • 

WELL NO. LOCATION DRILlER 

C.H--5 - Mo..'"+" ~,-oc.-\-or .. 

LOGS PREPARED BY COMPANY DRilliNG METHOD 

:T"\"M ~"'·dow "5 A.\ c... ~0 -\-o ~ 0"'-\.C.. 

~ 

a: DEPTH t-a: 
BELOW 

~w 
L.U w> ' co jsGROUND (.)0 

z:E URFACE a:o DRILLING 
~~ 

' Un-tOLOGY 
ww 

.a:z FEET ll.a: SAMPLE DESCRIPTION COMMENTS/REMARKS 
. . . , 

~0 I- . . . .. 
Q_o I -.:l. 3.t5" I~ ~~'I) : ... .. . . on..\ .e. ..,.._e, \\ 0 ..... ""' 0'1" a....,q lt. n4~ 

I- . .. . 
( IOV Q. f /,\ ~ . . I --."\.l ...... a...~~ ~ .... ~ t... .,.;. .... ~.c. ~l.t) . : o.o ~~}"\ 

11-- - . . ... 
. ( c.) y ~ tl 14\ .c ... "'_ a..-tL:·c~ c;.LJb~-u lo..'" I- ... 0 . (sM). -, --= . 
~\\w \one. 

:l. 
. . 21-- . . .. . \00 . c • 

1- . . . 
31-

: .... 
. . . 

~'3. 5'-;1..«4' C'_ l A'l • VIL~'I \ \q,'-'.~ o..,. .. .., -(N-f) 
~ - ·--: -...- -. ~-. ~- ~0.."'-d.v -s-\-"·" cl"" ~ ... ~ ... \...\.._ \~w ---- .... 41-- ... 

{c. C5 , . on\..,,. J. • t~-4 .._ 
- . 1- .. . . . . 

()Cl~~ .:t~!.:t~' ~A\.l'ti . \\"lV\-\- "'"' ... "' ( N i) ,_ 
51-

. .., f., 'Of 'f . 09ctS ve.. ....... C\ ,., • .,.,..~o-~ -....~~ (-:. M) . . - 0 • '!..'\ \lr .... I- . ol . 
61- . . . 

I- . . . . . .. 
~S"'-3s-' ~.t.. .... ~. 'lle'\"'1 li.c"'-~ .,.,....,..,. ( N-~) \. 71-:- . . . . VV\~o!l.' u....... ~ r-· ... Q ro.' . -A. ; <. . .\ c""- ~ ~ . \4..• . . .. . ' 

"t ·, \1. ! ....... ~ ("'M) 
.... 

81- . .. . . , . . 
\00 • 

r- . ' .. . . 
3 

. . . .. 
9- . . 

r- . 
- .. . 

'.30 
. . . 09So 1-

. . .. 
1-

.. , . . ... . : . 
'P.l.'t> . . o.o Pf" M. .. 

11- . . 
0. . . . . 

I- . . . . 
21- .. - ...... . .. 

"So.v...l. a_, .,.b ....... ~~.~ lo ~1:".1\..-A ~\.a...,e.v I- . -- . 
..1 -"\"('- 1..2'-lS_' . .. ,... 

31- ·---. 
~ -· . . 
4~ 

. · - -· -· . . 
~ 

. -.. 
r>'IS7 1---- 5~ 

. . . . .. ---. . . . .. 
(06(. . . . .. 

~ . .. . . 
6~ 

. • ' 

.. 3S'- LoiS' ~AN"': \/ ~"''V \;. q ""~ croa.,., f-.:- . . .. . 
(N~\ C\ ...,. t:-ora. t -.l .,. v \, t!.\AG .. ~lo. .... ~·.,-~ 

7 1- . 
~ 

.. . 
(s~)" 

~ , . \ocse. 1- . . \00 
81- . . 
I-

.. . I , . . ...... . 
91- . . . 

1- ' ' . . .. . 
.qo 1-

.. . ' .. . . . . 
.. -
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OSR 30·3 [Rev 12·891 ·FIELD GEOLOGIC LOG 
IPRQJECT DATE _l~E~ ) 

f-t\ \\Ito~ :Lv-.d..u :.+-c-\.o.l p a..."'C\<.. ~or\.~ 3 ;~ /Cj8 OF b I 

-•. . l.':~ CALLING SUBCONTRACTOR 

A\\\ ll.\1\.C:..t... E- "'-V . 

WELL NO. LOCA"TION DRILLER 
I 

c:... \-\-5 - 1'\ O..Y"~'i '?-roc..\-~'( 
LOGS PREPARED BY COMPANY ORIUING MEll-100 

=r'\~ Fu't""\«>~ ~A. \C.. R o-+o Son\L 

>-
a: DEPTH t-C: 

BELOW 
zw w w> 

co GROUND oo z:= SURFACE a:o DRILLING 
=>=> 

'LITHOLOGY 
ww 

a:z FEET c.. a: SAMPLE DESCRIPTION COMMENTS/REMARKS 
. .. . 

~0 - ' .. . ... .. 
- .... : . : : .. \0\-4 . . . . . 

?..\ .~ ' .• 
.. : o.o. ~.~ t'\ ,_ . . . ' . ' - . . . 

2-
~ • ,: • I : ' . • . • 

/oo ~ 
. . . 

• I • 0 . ' ' . - . ' . . . . 
So-~ . . ' 

~ cU.. a" c... 3- .. . 
f-

. .. . . 
41- .. . . . . . ' 

r- . . . . . . , 

1--- s- . ' ·. I(') IQ . 103o 4 S 1
- S__"-i I SA.~'t:> • . .o~\c.... '-1-e..\\o .... ·q,"'-. - . . . . . . OYO.- c... ( \0 'VQ.. ll lt-..' ~ "'~"""' \;.Q. "'-~ CH 4'-' 6 -- (lo..l(\~+e. .6~ • ..-... -\-e.. \o-..c...u .... ( S R... .. "-4/o.t~ -· - . . .. --... .. A: .u ""'-. ~ t.oa..r ,..._ o~C.:, -.6.._ ...... \~...,I 

7 - . . . .. . 
\ "to!oL ( '5 ""'\ 

.. 
-. . . 

8 - . . . . 
- .. . 

5 . /t)O . .. 
9 - . ' . . . . . . ' . - .. 

S'o 
. ' . . ' lo~8 . - . -. .. 

0 .u.: o.o y~~ r..:.... 
.. 

- . . . . ' . . 
11- . . .. . 

' . . . . . . 
I- . .. .. 

' .. . ·.· 2 t- ... 
I-

.. . 
3 1-

. : .. ~ .... : · ... ~c-J-. \oc..~~ Cnart...L _ct "' o.:, v.c...l ....... ,\.<.-.. ... &A. ... .. ... 
( '5 ft ., /"\, \ a. r .\.Q.ov t.: .. .A. 5'~. 7 , <t;&~' I- . ' .. ---.- -:"Ll'- ~ c;.. ~)1..,).&\:)o:, '"c....\\o....,hh .. ~..., (s..., fJ/~ 1- -4 . 

f-. - "":' . ve.."'('>oo.J _s:;:'\. V'..e ~ ~~·~......, .l · ~ ·~ \-'.-" ~\\a-.Jo\..."r\-... .. . I o'fC.. e\A...,.._V ~~~ ( ~M.\ . - 5 - --. .. . .. I oS~ -. ~- -~- -:::: 
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