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Black & Veatch Special Projects Corp. (Black & Veatch) was tasked by the U.S. Environmental 

Protection Agency (EPA), Waste Management Division, Region 4, to conduct a remedial 

investigation/feasibility study (RifFS) with a human health risk assessment, for the Capitol City 

Plume site located in Montgomery, Montgomery County, Alabama. The RifFS field investigation 

effort was performed under the authority of the Comprehensive Environmental Response, 

Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and 

Reauthorization Act of 1986 (SARA). Black & Veatch prepared this document for EPA Region 

4 under Contract Number 68-W -99-043, Work Assignment Number 001-RICO-A4H7 and in 

accordance with the objectives specified in the Statement ofWork (SOW), dated July 19, 1999, 

(EPA, 1999a); Final Sampling and Analysis Plan and addend urns submitted September 30, 1999, 

November 30,2000, and February 4, 2002, (Black & Veatch, 1999; Black & Veatch, 2000a, 

Black & Veatch, 2002a); Work Plan revision request, dated October 13, 2000, (Black & Veatch, 

2000b ); and subsequent variance requests, dated January 16, 2001, (Black & Veatch, 2001 a) and 

January 24, 2002, (Black & Veatch, 2002b). 

1.1 Objectives 
The overall purpose of this RIIFS was to gather data to complete an evaluation of the nature and 

extent of contamination within the Capitol City Plume site contributing to groundwater 

contamination in the site area. EPA will use the data collected in the RI and previous site 

investigations to develop an approach for site remediation that includes a feasability study (FS), a 

proposed plan, and a record of decision (ROD). 

The following is a summary of the Rl objectives established for the Capitol City Plume site: 

• Consider the use of all relevant existing data during the Rl and justify the need for additional 
data. 

• Obtain current information on demographics and land use for properties located within the 30-
city block site area. 

• Identify community concerns associated with the Rl/FS and the final remedy for the site 
through community interviews, public hearings and meetings, and fact sheets and summarize 
results. 
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• Determine natural or background, physical and chemical, and flow characteristics of 
groundwater in the site area. 

• Determine the nature and extent of soil and groundwater contamination relative to local 
background conditions that may be attributable to facilities within the site. 

• Determine the extent of human contact with potentially contaminated media. 

• Collect and evaluate the additional data necessary to develop a baseline human health risk 
assessment. 

• Collect data to develop a limited number of remedial action objectives that protect human 
health and the environment and satisfy pertinent applicable or relevant and appropriate 
requirements (ARARs). 

• Collect data to identify and evaluate a limited number of potential remediation 
technologies. 

• Provide post RifFS support in the form of technical assistance to prepare the responsiveness 
swrunary, proposed plan, and ROD as requested. 

1.2 Scope of Work 
An RIIFS was scoped for the Capitol City Plume site under the Statement ofWork issued to Black 

& Veatch on July 19, 1999 (EPA, 1999a). The objective of the RifFS is to develop data 

necessary to support selection of an approach for site remediation and use the data to support a 

ROD for the site. The scope of work includes generating data to select a remedy to eliminate, 

reduce, or control risks to human health and the environment. Data collected was limited to what 

was necessary to characterize the site by identifying the types and concentration ofhazardous 

wastes or hazardous constituent releases, the rate and direction at which the releases are migrating, 

and the distance over which releases have migrated. The RifFS also included a risk assessment 

to determine whether site contaminants pose a current or potential risk to human health and the 

environment in the absence of any remedial action. 

Field activities to address environmental concerns near the Capitol City Plume site included the 

installation of monitoring wells, collection of surface soil, subsurface soil, and groundwater samples, 

estimating ofhydraulic conductivity using monitoring well slug tests, surveying of monitoring wells, 
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and disposal of investigation-derived wastes (IDW). Section 3.0 ofthe RI report presents 

monitoring well and sample locations as well as a description of RifFS fieldwork. 

The overall scope of the RifFS included generating data to close gaps in site characterization by 

identifying the type and concentration ofhazardous wastes or hazardous constituent releases, the 

rate and direction at which releases are migrating, and the distance over which releases have 

migrated. The following specific activities were conducted during the RI: 

• Obtain and review background materials relevant to assessing potential health and 
environmental hazards posed by the site. 

• Obtain information on local water system wells and other area wells that may affect area water 
levels. 

• Install monitoring wells and collect groundwater samples. 

• Characterize site source areas. 

• Determine the nature and extent of contamination. 

• Prepare the RI report. 

• Complete a human health risk assessment and determine both what is needed to complete an 
ecological risk assessment or whether one is necessary. 

1.3 Report Organization 
1bis RI report is an evaluation of data generated in RIIFS field investigations and file review to 

characterize the nature and extent of contaminants at the Capitol City Plume site and determine 

whether more data is needed. Section 1 introduces the objectives and scope of the Capitol City 

Plume RI report. Section 2 describes the site and summarizes site area characteristics and history. 

Section 3 summarizes field activities. Section 4 addresses the nature and extent of contamination 

of the study area. Section 5 addresses the fate and transport of site-attributable contaminants. 

Section 6 includes a human health risk assessment, and Section 7 swnmarizes the findings. 
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2.0 Site Description and Site History 

2.1 Site Description 
The Capitol City Plume site is an approximately 30-city block area located in downtown 

Montgomery, Montgomery County, Alabama. Figure 2-1 is a vicinity map showing the general 

site location. Figure 2-2 is a site layout map showing the site area in greater detail. 

The Capitol City Plume site area was determined by groundwater contamination identified in 

downtown Montgomery. Groundwater contamination was initially identified through soil and 

groundwater contamination ( tetrachloroethene) detected during construction of the Retirement 

Systems of Alabama (RSA) energy plant located at the corner ofMonroe Street and McDonough 

Street (Figure 2-2). Tetrachloroethene (PC E) contamination was later detected i!l groundwater 

at Montgomery Water Works Well9W, located at the comer of Court Street and Pollard Street. 

Well9WwasclosedduetoPCEcontamination(ADEM, 1993a;ADEM, 1994a;ADEM, 1995). 

Benzene, toluene, ethyl benzene, and total xylenes (BTEX) were identified in soil gas during further 

investigation of the site area. An Alabama Department ofEnvironmental Management soil gas 

survey identified a minimum of 12 soil gas plumes consisting of 6 PCE plumes and 6 BTEX plumes 

within the 30-city block area (ADEM, 1995; NERI, 1995). 

PCE is a man-made compound primarily used for dry cleaning fabrics and textiles. It is also used 

as a metal cleaning agent and an additive in printing inks, adhesives, glues, sealants, and polishes. 

A historical review ofMontgomery city directories noted 38 dry cleaning businesses operated in 

the site area from 1905 to 1985 (ADEM, 1995). BTEX is commonly used in automobile fuel and 

many other petroleum derived fuels and solvents. AlthoughBTEX has widespread use, at least 

two BTEX plumes are though to have originated from leaking underground storage tanks (USTs ), 

which may have been associated with automobile service stations (ADEM, 1995). Waste sources 
for the12 soil gas plumes were not completely identified during the ADEM study. 

2.2 Regulatory History and Previous Investigations 
In 1992, The CW A Group, Inc. (CWA) was retained by PH&J Architects, Inc., to conduct a 

Phase I Environmental Site Assessment of several properties located in the downtown area of 

Montgomery, Alabama, which were of interest to RSA. The purpose of the assessment was to 
identify potential releases resulting from past or present use of the properties identified 
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and/or adjacent properties. The energy plant area and properties located within city blocks located 

west, southwest, and south of the energy plant were among the properties identified for 

environmental site assessment. No environmental concerns were identified for these properties on 

the local or state levels. The Madison Mini Mart, Inc., gasoline service station, located at 318 

Madison Avenue, and the Madison Car Wash, Inc., (reported closed at the time of the 

assessment), located at 300 Madison Avenue between Hull and McDonough Streets, were 

identified as having USTs, but no violations or complaints were on file for these facilities. 

During the Phase I inspection, four facilities were identified within the same block as the energy 

plant as having the potential for the presence ofhazardous materials. These former facilities, their 

addresses, location within the block, and respective potential contaminants follow: I) Madison 

Ave. Cleaners, 320/330 Madison Ave., northeast comer, solvents, other chemicals, metals; 2) 

Madison Auto Car Wash, 318 Madison Ave., north central portion ofblock, UST; 3) Gulf Service 

Station, 300 Madison Ave., northwest comer, UST and hydraulic lift; and 4) Swift and Co., 3I9 

Monroe Ave., west central portion ofblock, UST. Dry cleaning facilities that potentially use 

solvents, other chemicals, and metals also are located in the northwest (1 facility) and southwest 

(I facility) comers of the block east of the energy plant, in the southwest quadrant (2 facilities) of 

the block southwest of the energy plant, near the southeast comer of the block ( 1 facility) located 

south of the energy plant, and in the southern portion of the block ( 1 facility) located northwest of 

the block containing the energy plant. Ten other facilities located in blocks adjacent to the energy 

plant block that may contain USTs and/or hydraulic lifts include gasoline stations, auto repair shops, 

one parking lot/public transfer station, and one greenhouse, which potentially contains solvents, 

other chemicals, and metals. The Phase I Environmental Assessment report recommended that 

Phase II Environmental Assessments be conducted on sites where visual indications noted the 

potential for the existence ofhazardous materials on or beneath the ground surface ( CW A, 1992). 

The contamination concern at the Capitol City Plume site was not discovered until construction of 

the RSA energy plant near the comer ofMonroe Street and McDonough Street. In September 

1993, ADEM's Special Projects group under the Alabama Hazardous Substance Cleanup Fund 

(AHSCF) received a report of contaminated soil from RSA officials. RSA reported an area of 

suspected PCE contamination had been discovered at a depth of25 feet while excavating during 

construction of a basement for the RSA utility building. The reported soil contamination was 
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estimated to be approximately 20 feet wide and 15 feet deep. On September 13 through 14, 

1993, Mr. Stephen Maurer of ADEM conducted a site inspection of the RSA energy plant area. 

During the site inspection, it was determined that the nearby Davis Dry Cleaning establishment did 

not perform and had never performed dry cleaning at that location, according to its owner, Mr. 

Davis. Dry cleaning machine parts and chemicals were observed during the site inspection, but no 

indication was fmmd of present or previous dry cleaning machine utility connections. The Degostin 

& Angelini Brothers Building, located at the southwest comer of Hull and Monroe Street and 

southeast of the RSI energy plant utility building excavation, had been torn down recently. A 

laboratory analysis of soil collected from the utility building excavation on September 9, 1993, 21.5 

feet below ground level and 1 foot into the bank contained concentrations of7,066 parts per billion 

(ppb) PCE; 1,037 ppb methylene chloride; and 255 ppb ofl, 1 ,2-trichloroethane. The area of 

contamination had been taped off, and construction halted until a course of action could be 

determined. Mr. Maurer of ADEM collected three subsurface soil samples at approximately 25 

feet below ground level from the utility building excavation. The contractor for the utility building 

excavation was advised to discontinue disposal of contaminated soil from the utility building 

excavation into the area 2 blocks down from Monroe Street until a course of action could be 

determined. On September 15, 1993, Mr. Maurer received a copy of the Phase I Preliminary 

Environmental Site Assessment report for the RSA properties conducted by the CW A Group, 

Inc., for PH&J Architects, Inc. (ADEM, 1993b; CW A, 1992). 

Three subsurface soil samples, RSA-1, RSA-2, and RSA-3, collected by Mr. Maurer of ADEM 

and included in ADEM Phase I report analytical results, contained 3,989 parts per million (ppm); 

7,268 ppm; and 7,843 ppm ofPCE, respectively (ADEM, 1993a; ADEM, 1993 b). Additional 

ADEM Phase I samples, consisting of 17 subsurface samples and 2 groundwater samples (both 

collected from monitoring well MW -1 ), were collected in October 1993 (ADEM, 1993a; ADEM, 

1994a). Subsurface soil sample analytical results for PCE ranged from below detection limits 

(BDL) to 0.13 ppm in the soil and 536 to 607 ppb in groundwater (ADEM, 1993a). Sample 

locations and analytical results identified in the Phase I report are shown on Figure 2-3 and 

presented in Table 2-1. 

On September 20, 1993, ADEM personnel met with Mr. Gilbert and Mr. Chesnut at the RSA 
energy plant site to determine a course of action with regards to the contaminated soil originating 
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Table 2-1 
ADEM Phase I Investigation 

Capitol City Plume 
Montgomery, Montgomery County, Alabama 

Sample 
Identification 

Sample 
Location 

Sample 
Date 

S.:wr1e Mat · epth 
RSA-1 Utility Building 09/14/93 Soil!NA 
RSA-2 Utility Building 09/14/93 Soil INA 

RSA·3 Utility Building 0<}/14193 Soil!NA 

RSA·I BH·I 10/JJ/93 Soil/1.5 • 4 feet 
RSA-2 BH-1 10/1119) Soil/4 - 6.5 feet 
TR-5 T4 10/15/93 Soil/0 • 4 feet 
TR-6 T4 10/15/93 Soil/0 - 4 feet 

HSA·IA HSA-1 10118193 Soillt.S - 4 feet 
HSA-18 HSA-1 10/18/93 Soil/4 - 6. 5 feet 
HSA-2A HSA-2 10/18193 Soil/1.5 • 4 feet 
HSA-2B HSA-2 10/18/93 Soil/4 - 6.5 feet 
SP-2C HSA-3 10/18/93 Soil/6. 5 - 8 feet 

HSA·3A HSA-3 10/18/93 Soil/1.5 • 4 feet 
HSA-38 HSA-3 I 0/18/93 Soil/4 - 6.5 feet 

AM BH-15 10122/93 Soil/Unknown 
AN BH-1 10/22/93 Soil/Unknown 

AO BH-5 10/22/93 Soil/Unknown 
WS-2 MW-1 10/15/93 Groundwater/Unknown 
WS·J MW-1 10/15193 Groundwater/Unknown 

Notes: RSA • Retirement Systems of Alabama NA • not applicable 
PCE - tetrachloroetliene ~·~per million 
BH • fli~t auger hole L • low detection limit 
T -trenc HSA • hollow stem auger hole 
MW • monitoring well ppb • parts per billion 
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PCE • 3989 ppm 
PCE • 7268 ppm 

PCE • 7843 
BDL 
BDL 

PCE • 0.06 ppm 
PCE - 0.13 ppm 

BDL 
PCE • 0.09 ppm 

BDL 
BDL 
BDL 
BDL 
BDL 

PCE • 0.02 ppm 
PCE • 0.01 ppm 

PCE • O.o2 ppm 
PCE- 536 ppb 
PCE • 607 ppb 
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from the energy plant site. Using a photoionization analyzer, ADEM personnel detected high levels 

of contamination at the utility building location sampled by Mr. Maurer of ADEM on September 

14, 1993, and very low levels at the construction site, where some excavated soil had been stored. 

ADEM personnel offered Mr. Gilbert and Mr. Chestnut the option of wrapping the contaminated 

soil in plastic and storing it on a concrete slab or loading the soil directly onto trucks for 

immediate transport to an approved disposal facility (ADEM, 1993c ). The soil was tentatively 

schedule for removal to the Chemical Waste Management Emille Landfill on October 9, 1993 

(CTE, 1993); however, final disposition of the contaminated soil was not documented in the files 

reviewed. 

In early October 1993, Rusty Kestle, a geologist with ADEM, recommended further testing be 

conducted in the RSA energy plant area Mr. Kestle recommended soil samples from soil borings 

and water samples from borings that encountered the water table be collected. He also suggested 

that it might become necessary to install monitoring wells to detennine the extent of groundwater 

contamination and to find the source, if widespread contamination is evident (ADEM, 

1993d). 

ADEM began a Phase ll investigation in November 1993. The focus of the Phase IT investigation 

was to attempt to identify sources and the extent of contamination in the RSA energy plant area. 

Initially, 25 soil samples were collected from five borings, and two unpurged monitoring well 

groundwater samples were collected from two borings completed as permanent monitoring wells 

within a 4-city block area in November and December 1993. Monitoring well MW-1 was 

abandoned; therefore, it was not available for Phase II sampling. According to file materials, 

monitoring well MW -4 was also installed during the Phase II investigation; however, it was not 

sampled until March 4, 1994. Monitoring wells MW -2, MW -3 and MW -4 were sampled on 

March 4, 1994, and again on June 13, 1994. Water levels were also collected during all three 

sampling dates. Additionally, Montgomery public well 9W was sampled on June 13, 1994. This 

well was sampled because file infonnation discovered during the Phase II investigation indicated 

that 9W, located approximately 1.1 miles northwest of the RSA energy (or chiller) plant contained 

7.1 ppb PCE in a sample collected Apri14, 1991, and 21.0 ppb PCE in a sample collected May 

14, 1992. Reportedly wel19W was closed because of the presence ofPCE; however, the closure 

date was not in available file material (ADEM, 1994b ). The ADEM Central Laboratory analyzed 
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Phase II soil and groundwater samples for PCE and other volatile organic compounds. Soil and 

groundwater results were reported in micrograms per gram (ug/g or ppm) and in micrograms per 

liter (ug/L or ppb), respectively. 

In December 1994,60 soil gas samples were collected as part of the ADEM Phase n investigation 

by ADEM subcontractor, Northeast Research Institute (NERI) (ADEM, 1995; NERI, 1995). 

Soil gas samples were analyzed for PCE and other volatile organic compounds using the PETREX 

method, which identifies compounds detected by ion counts that are reported relative response 

values. 

All25 Phase II soil sample analytical results were below detection limits of0.025 and 0.050 ug/g. 

The June 13, 1994, purged well groundwater sample results for monitoring well MW2,located 

north of the chiller plant; monitoring well MW3, located northeast of the chiller p\ant~ and 

monitoring well MW 4, located east of the chiller plant; contained PCE concentrations of 113.0 

ppb, 17.2 ppb, and 3. 7 ppb, respectively. Montgomery public well9W analytical results were 

below detection limits ofO.S ug!L. Figure 2-4 indicates soil and groundwater sample locations. 

Tables 2-2 and 2-3 present soil sample and purged well groundwater sample analytical results, 

respectively. Table 2-3 presents monitoring well water levels recorded during groundwater 

sampling. File material construction details for these wells were inadequate; therefore this 

infonnation is presented in this document. File material, however, did indicate a northwesterly 

groundwater flow direction from the chiller plant area toward the Alabama River (ADEM, 1994b ). 

Twelve soil gas pltunes consisting of 6 PCE phunes and 6 BTEX plwnes were identified, based on 

results of the 60-sample PEJREX soil gas survey. Potential PCE source areas were identified in 

city blocks bounded by Monroe Street to the south, McDonough Street to the west, Hull Street 

to the east, and Jefferson Street to the north. 

The primary potential B1EX source area identified is located near city blocks bounded by Dexter 

Street to the south, Lawrence Street to the west, Hull Street to the east, and Madison Avenue to 

the north (NERI, 1995). Figures 2-5 and 2-6 present PCE soil gas plumes and BTEX soil gas 

plumes respectively (NERI, 1995). 
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Table 2-2 
ADEM Phase II Investigation 
Soil Sample Analytical Results 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

BORING SAMPLE SAMPLE SAMPLE SAMPLE TETRACHLOROETHENE 

NO. ID. DEPTH DATE TIME RESULTS 

MW2 MW2·1 4'-6' 11-29-93 0930 8DL 

MW2 MW2·2 ))'.)3' 11-29-93 0938 8DL 

MW2 MW2-3 18'-20' 11·29-93 0955 8DL 

MW2 MW2·4 25'·27' 11-29-93 1005 8DL 

MW2 MW2-5 32'-34' 11-29-93 1012 8DL 

MW3 MW3-1 4'-6' 11-30-93 0840 BDL 

MW3 MW3-2 11'·13' 11-30-93 0846 BDL 

MW3 MW3·3 18'-20' 11-30-93 0850 BDL 

MW3 MW3-4 25'-27' 11·30-93 0910 BDL 

MW3 MW3-5 32'-34' 11-30-93 0930 BDL 

81 BI·A 4'-6' 11-30-93 1350 BDL 

BI BI·B 11'-13' 11-30-93 1354 BDL 

BI BI·C 18'-20' 11-30-93 1357 BDL 

B1 BI-D 25'-27' 11-30-93 1405 BDL 

Bl 81-E 32'-34' 11-30-93 1415 BDL 

B2 82-A 4'-6' 12-1-93 0900 8DL 

B2 82-B 11'-13' 12-1-93 0907 8DL 

B2 B2-C 18'-20' 12-1-93 0914 8DL 

B2 B2-D 25'-27' 12-1-93 0921 8DL 

82 82-E 32'-34' 12- 1-93 0936 BDL 

84 B4-A 4'-6' 12-1-93 1035 BDL 

B4 B4·B 11'-13' 12-1-93 1040 BDL 

B4 84-C 18'·20' 12-1-93 1045 BDL 

84 84-D 25'·27' 12·1-93 1051 BDL 

84 B4·E 32'·34' 12-1-93 llOO BDL 

NOTES: 

MW Monitoring Well 

B Soil Boring 

8DL Below Detection Limits 
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Table 2-3 
ADEM Phase II Investigation 

Groundwater Analytical Results/Water Levels 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 
Groundwater Analytical Results Water Level Information 

Well 
Tetrachloroethene Tetrach loroethene 

Identification 3/4/94 6/13/94 
Number (ppb) (ppb) (feet btoc) (feet btoc) 

3/4/1994 6/13/1994 

MW2 93.0 113.0 38.25 38.05 

MW3 41.9 17.2 54.07 54.10 

MW4 38.8 3.7 48.49 48.76 

9W NC BDL ?? ?? 

NOTES: 

ppb Parts per billion. 

NC Not collected. 

BDL Below Detection Limit. 

btoc Below top of casing. 

?? Information not available. 
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In Aprill997, CH2M Hill submitted a wellhead protection plan to the Montgomery Water Works 

and Sanitary Sewer Board (MWWSSB). The plan indicated that much of the groundwater 

contamination reported in the ADEM investigation was located within the wellhead protection 

areas associated with wells in the North Well Field (CH2M Hill, 1997). CH2M Hill also had 

conducted a sewer study for the MWWSSB to detennine whether the sewer system piping was 

acting as a distribution system for contaminant migration. This report concluded that the 

contamination was the result of releases of chlorinated organic solvents from adjacent land owners 

or from petroleum hydrocarbon storage tanks. Contamination does not appear to be transported 

through sewer piping or bedding materials (CH2M Hill, 1999). 

On February 19, 2002, ADEM personnel collected six surface water samples from Cypress 

Creek, directly north of the 3 0-block area of the Capitol City Plume site. The sample location at 

the mouth of the stream, closest to the Alabama River contained PCE at 7.2 ug!L. Analysis of the 

other five surface water samples taken upstream in the creek did not show the presence ofPCE 
or other volatile contaminants above detection limits.· 

2.3 Historical Source Areas 
The purpose of defining the nature and extent of contamination within the Capitol City Plume site 

is to show attribution of contaminants historically used or associated with specific facilities within 

the 30-city block site to those detected in the nearby Montgomery municipal we119W. Numerous 

former and/or existing facilities are within the Capitol City Plume site and may contribute to 

groundwater contamination, if not municipal well contamination. However, very little is known 

about whether and to what extent these facilities may be contributing to groundwater contamination. 

Additionally, the nature and extent of contamination within the Capitol City Plume site, which 

contributed to the groundwater contamination responsible for closure of the Montgomery municipal 

well9W, has not been completely defined because of the unknown origin of similar contamination 

in several areas throughout the Capitol City Plume site. As previously mentioned, the use ofBTEX 

and PCE for a variety of industrial purposes has limited efforts to identify sources of groundwater 
plumes. 
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Field activities for the Capitol City Plume Site RI included collection of subsurface soil and 

groundwater samples March through May 2000, January 2001, and February 2002. Soil samples 

from each event were analyzed for target compound list/target analyte list (TCUf AL) parameters, 

which include volatile compounds, semi volatile compOlmds, pesticides, polychlorinated biphenyls 

(PCBs ), metals, and cyanide. Additionally, geotechnical analyses were performed on a sample 

taken from each boring for the 34 permanent and temporary monitoring wells for the following 

parameters: grain size distribution, Atterburg limits, moisture content, porosity, bulk density, and 

total organic carbon (TOC). Groundwater samples collected from permanent monitoring, 

temporary monitoring, public water wells, and industrial wells were analyzed for the same 

TCUf AL parameters as soil samples, excluding four previously installed monitoring wells from the 

2002 sampling event that were not submitted for organic analyses. Additional analyses included 

natural attenuation parameters, ammonia, roc, methane/ethane/ethene, chloride, nitrite/nitrate, 

sulfate, and total alkalinity. In the 2002 sampling event, groundwater samples, except for industrial 

wells were also analyzed for dissolved metals and chromium speciation. 

Times and dates of sample collection and corresponding sample identification numbers were 

recorded on appropriate traffic reports and chain of custody forms. Inorganic and organic sample 

analyses were performed under the Contract Laboratory Program (CLP) for routine analytical 

services (RAS) (EPA, 1999b ). Inorganic analyses were performed by Sentinel, Inc., in Huntsville, 

Alabama; and Liberty Analytical Corporation in Cary, North Carolina. Organic analyses were 

performed by American Technical & Analytical Services in Maryland Heights, Missouri; Ceimic 

Corporation in Narragansett, Rhode Island; Liberty Analytical Corporation in Cary, North 

Carolina; PDP Analytical Services in The Woodlands, Texas; and the EPA Science and Ecosystem 

Support Division (SESD) laboratory in Athens, Georgia. TOC and geotechnical tests were 

performed by Kiber Environmental Services, Norcross, Georgia. Sample collection, sample 

preservation, and chain of custody procedures used during this investigation were in accordance 

with standard operating procedures specified in the EPA Region 4, Environmental Services 

Division, Environmental Investigations Standard Operating procedures and Quality Assurance 

Manual, May, 1996, (EISOPQAM) (EPA, 1997a). Groundwater samples were field tested for 
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temperature, turbidity, pH, dissolved oxygen (DO), conductivity, and oxidation reduction potential 

(ORP). Quality assurance/quality control (QA/QC) samples were also collected. QA/QC 

samples included a trip blank (soil or water) for each shipment of volatile organic samples from 

each field event, preservative blanks (three prepared in 2000, two prepared in 2001, and one 

prepared in 2002), and a matrix duplicate for every 20 samples in each medium (soil and water). 

Table 3-1 shows sample codes, descriptions, locations, and sampling rationale; Figures 3-1 and 

3-2 show sample locations. 

3.1 Subsurface Soil Sampling 
Soil samples were collected at regular intervals to total depth at each boring location for lithologic 

description. Excluding duplicates, 66 subsurface soil samples were collected for CLP analysis in 

association with the Capitol City Plume site. Samples were collected forCLP analysis from 29 

borings in the vadose zone. During the first field event, one subsurface soil sample was collected 

at each of the borings and, if elevated organic compounds were detected by the organic vapor 

analyzer (OVA), additional subsurface samples were collected at the boring. Additionally, two 

borings were sampled continuously during the first mobilization (SB-ll and SB-5D. Samples were 

also collected for geotechnical analysis from the screened interval at most boring locations. Table 

3-1 and Figures 3-1 and 3-2 address sample codes and descriptions for subsurface soil samples. 

3.2 Groundwater Sampling 
Sixteen permanent monitoring wells and 16 temporary monitoring wells were installed to 

characterize groundwater at the Capitol City Plume site. Twelve of the 16 pennanent monitoring 

wells installed are cluster wells consisting of a shallow and an intennediate well. These wells 

measure the difference in hydraulic conductivities at different zones within the surficial aquifer, as 

well as variances in contaminant concentrations across zones. Each well cluster consists of a 

shallow well positioned at or near the water table and an intermediate well screened above the top 

of a clay layer at a depth ofl02 to 239 feet bls across the site. Wells are screened with 1 0-foot 

well screens just below the water table. ln addition, two industrial wells (IW -01 and IW -02), three 

public wells (PW-5, PW -8 and PW -9W), and two existing permanent monitoring wells (MW -2S 

and MW -3S) were sampled to help characterize the groundwater. Table 3-1 and Figures 3-1 and 

3-2 show sample codes and descriptions. 
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Sample Code 

CC-MW-IS 

CC-MW-11 

CC-MW-2S 

CC-MW-3S 

CC-MW-4S 

CC-MW-41 

CC-MW-51 

CC-MW-6S 

CC-MW-7S 

CC-MW-71 

CC-MW-8S 

CC-MW-81 

CC-MW-9S 

- - - - - - - - - - - -
Table 3-1 

Sample Codes, Descriptions, Locations, and Rationale 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 

Description/Year Location Rlltiooale 

Pennanent Well, 116 McDonough Street Source Well. 
2000& 2001 

Pennanent Well, 116 McDonough Street Source Well, vertical extent of contamination. 
2000& 2001 

Pennanent Well, Existing ADEM monitoring well, parking lot Horizontal extent of contamination in shallow 
2000& 2001 west of Firestone Tire, 300 Block of Madison (Eutaw) aquifer. 

Street. 

Pennanent Well, Existing ADEM monitoring well, 401 Madison Horizontal extent of contamination in shallow 
2000& 2001 Street, behind fonner visitors center. (Eutaw) aquifer. 

Pennanent Well, Northeast comer of intersection of Perry and Side-gradient well west of source, horizontal 
2000-2002 Monroe Streets. extent of contamination 

Pennanent Well, Northeast comer of intersection of Perry and Side-gradient well west of source area, vertical 
2000-2002 Monroe Streets. extent of contamination. 

Pennanent Well, Southeast comer of intersection Decatur and Source well, vertical extent of contamination 
2000& 2001 Madison Streets. 

Pennanent Well, Southeast comer of Jefferson and Bainbridge Side gradient well northeast of source area, 
2000-2002 Streets. horizontal extent of contamination. 

Pennanent Well, Northeast of intersection of Madison and . Downgradient well north of source area, 
2000& 2001 Lawrence Streets. horizontal extent of contamination. 

Pennanent Well, Northeast of intersection of Madison and Down gradient well north of source area, vertical 
2000& 2001 Lawrence Streets. extent of contamination 

Pennanent Well, Northeast of intersection of Lawrence and Downgradient well north of source area, 
2000 & 2001 Columbus Streets. horizontal extent of contamination. 

Pennanent Well, Northeast of intersection of Lawrence and Downgradient well north of source area, vertical 
2000 & 2001 Columbus Streets. extent of contamination. 

Pennanent Well, Northeast of intersection of Washington and Side gradient well, southwest of source area, 
2000 /?, ?001 l .:~wrf'nr:e StrPPI<:. 1.~.:,~. tal PvtPnt of contamin:~tion 

-

C) 

C) 

0 
N 



Table 3-1 (Continued) 
Sample Codes, Descriptions, Locations, and Rationale 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Sample Code Description/Year Location Rationale 

CC-MW-IOS Permanent Well, Northwest of intersection of Washington and Upgradient well, southeast of source area, 
2000 & 2001 Decatur Streets. horizontal control. 

CC-MW-IIS Permanent Well, Southeast of intersection Adams and Union Upgradient well, southeast of source area, 
2000-2002 Streets. horizontal control. 

CC-MW-1 tl Permanent Well, Southeast of intersection Adams and Union Upgradient well, southeast of source area, 
2000 & 2001 Streets. vertical control. 

CC-MW-12S Permanent Well , Permanent well cluster at CC-TW -13. Confirmation ofCC-TW-13 sample during the 
2002 phase 2 sampling event. 

CC-MW-121 Permanent Well, Permanent well cluster at CC-TW-13. Confirmation of CC-TW -13 for the vertical 
2002 extent of contamination in the intermediate 

aquifer. 

CC-PW-5 Permanent Well, North of Pollard Street. Down gradient of source area, vertical extent of 
2000 & 2001 contamination 

CC-PW-8 Permanent Well, North of Pollard Street. Downgradient of source area, vertical extent of 
2000& 2001 contamination 

CC-PW-9W Permanent Well, North of Pollard Street. Downgradient of source area, vertical extent of 
2000& 2001 contamination 

CC-IW-01 Industrial Well, 520 North Court Street Determine quality of industrial water. 
2002 

CC-IW-02 Industrial Well, 30 I Columbus Street Determine quality of industrial water. 

2002 

CC-TW-01 Temporary Well, Just north and east of well cluster CC-MW-01 Horizontal extent of contamination in shallow 

2001 aauifer 

- - - - - - - - - - - - - - - -



- - - - - - - - - - - - - - - -
Table 3-1 (Continued) 

Sample Codes, Descriptions, Locations, and Rationale 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 

Sample Code Description/Year Location Rationale 

CC-TW-02 Temporary Well, Just east of well cluster CC-MW-01 Horizontal extent of contamination in shallow 
2001 aquifer. 

CC-TW-03 Temporary Well, Just south and east of well CC-MW-051 Horizontal extent of contamination in shallow 
200 1 aquifer. 

CC-TW-03 Temporary Well , Just south and east of well CC-MW-051 Horizontal extent of contamination in shallow 
2001 aquifer. 

CC-TW-04 Temporary Well , Just south and west of well CC-MW-IOS Upgradient well, southeast of source area, 
2001 horizontal control. 

CC-TW-05 Temporary Well, West of well cluster CC-MW-07 Downgradient well north of source area, 
2001 horizontal extent of contamination. 

CC-TW-06 Temporary Well, West ofN Court Street Horizontal extent of contamination in shallow 
200 1 aquifer. 

CC-TW-07 Temporary Well, North and west of well cluster CC-MW-08 Downgradient well north of source area, 
2001 horizontal extent of contamination. 

CC-TW-08 Temporary Well, North and west of well cluster CC-MW-08 Downgradient well north of source area, 
2001 horizontal extent of contamination. 

CC-TW-09 Temporary Well, North of well cluster CC-MW-08 Downgradient well north of source area, 
200 1 horizontal extent of contamination. 

CC-TW- 10 Temporary Well, North and east of well cluster CC-MW-08 Downgradient well north of source area, (.N 

2001 horizontal extent of contamination. 

CC-TW-11 Temporary Well, North of well CC-MW-09W Side gradient well, southwest of source area, 0 
2001 horizontal extent of contamination. 

CC-TW-12 Temporary Well, Just east of well CC-MW-09E Horizontal extent of contamination in shallow 
2001 aquifer. 

CC-TW-13 Temporary Well, East of well CC-MW-09E Horizontal extent of contamination in shallow 
2001 aquifer. 

CC-TW- 14 Temporary Well, 620 McDonough Street. Horizontal extent of contamination in shallow 
2002 aauifer. 



Table 3-1 (Continued) 
Sample Codes, Descriptions, Locations, and Rationale 

~-a~!~l City Plume Site 
.. .~ ·• ~ry ~unty, AI b IWIUII_\~_UIIIot:l Jt IVIIO'Ih~UIII't:' 1 a ama 

Sample Code Description Location Rationale 

CC-TW-15 Temporary Well, 701 McDonough Street, west of building. Horizontal extent of contamination in shallow 
2002 aquifer. 

CC-TW-16 Temporary Well, West of intersect of Pollard Street and N. Horizontal extent of contamination in shallow 
2002 Court Street, immediately west of railroad aquifer. 

track. 

CC-SB-11 Subsurface Soil, Boring ofMW-11 at 14 distinct depth Vertical extent of contamination at source. 
2000 intervals 

CC-SB-41 Subsurface Soil, Boring ofMW-41 at 2 distinct depth intervals Vertical extent of contamination, side-gradient to 
2000 source. 

CC-SB-51 Subsurface Soil, Boring ofMW-51 at 16 distinct depth Vertical extent of contamination at source. 
2000 intervals 

CC-SB-6S Subsurface Soil, Boring ofMW-6S at I depth interval Horizontal extent of contamination. 
2000 

CC-SB-71 Subsurface Soil, Boring ofMW-71 at 2 distinct depth intervals Vertical extent of contamination, downgradient of 
2000 source. 

CC-SB-8S Subsurface Soil, Boring ofMW-8S at I depth interval Horizontal extent of contamination., downgradient 
2000 of source. 

CC-SB-81 Subsurface Soil, Boring of MW-81 at 2 distinct depth intervals Vertical extent of contamination, downgradient of 
2000 source. 

CC-SB-9S Subsurface Soil, Boring ofMW-9S at I depth interval Horizontal extent of contamination, side-gradient to 
2000 source. 

CC-SB-IOS Subsurface Soil, Boring of MW -I OS at I depth interval Horizontal control. 
2000 

CC-SB- IIS Subsurface Soil, Boring of MW-11 Sat 2 distinct depth Horizontal control. 
2000 intervals 

CC-SB- 111 Subsurface Soil, Boring of M W-I II at 5 distinct depth Vertical control. 
2000 intervals 

CC-SB-12S Subsurface Soil, Boring ofMW-12S at I depth interval Confirmation of CC-SB-13 sample during the phase 

- -
2002 

~-
2 sampling event. 

tt. - - - - - - - - - - - - -
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Table 3-1 (Continued) 

Sample Codes, Descriptions, Locations, and Rationale 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 

Sample Code Description Location Rationale 

CC-SB-121 Subsurface Soil, Boring ofMW-121 at 1 depth interval Confirmation of CC-SB-13 sample during the phase 
2002 2 sampling event 

CC-SB-01 Subsurface Soil, Boring ofTW-01 at 1 depth interval Horizontal extent of contamination. 
2001 

CC-SB-02 Subsurface Soil, Boring ofTW-02 at l depth interval Horizontal extent of contamination. 
2001 

CC-SB-03 Subsurface Soil, Boring ofTW-03 at I depth interval Horizontal extent of contamination. 
2001 

CC-SB-04 Subsurface Soil, Boring ofTW-04 at 1 depth interval Horizontal control. 
2001 

CC-SB-05 Subsurface Soil, Boring ofTW-05 at I depth interval Horizontal extent of contamination, downgradient of 
2001 source. 

CC-SB-06 Subsurface Soil, Boring ofTW-06 at I depth interval Horizontal extent of contamination. 
2001 

CC-SB-07 Subsurface Soil, Boring ofTW-07 at 1 depth interval Horizontal extent of contamination, downgradient of 
2001 source. 

CC-SB-08 Subsurface Soil, Boring ofTW-08 at 1 depth interval Horizontal extent of contamination, downgradient of 
2001 source. 

CC-SB-09 Subsurface Soil, Boring ofTW-09 at 1 depth interval Horizontal extent of contamination, downgradient of 
2001 source. 

0 
CC-SB-10 Subsurface Soil, Boring ofTW-10 at I depth interval Horizontal extent of contamination, down gradient of 

2001 source. 

CC-SB-11 Subsurface Soil, Boring ofTW-11 at I depth interval Horizontal extent of contamination, side-gradient to 
2001 source. 

CC-SB-12 Subsurface Soil, Boring ofTW-12 at I depth interval Horizontal extent of contamination. 
2001 

CC-SB-13 Subsurface Soil, BoringofTW-13 at I depth interval Horizontal extent of contamination. 

2001 



Table 3-1 (Continued) 
Sample Codes, Descriptions, Locations, and Rationale 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Sample Code Description Location Rationale 

CC-SB-14 Subsurface Soil, Boring ofTW-14 at 1 depth interval Horizontal extent of contamination. 
2002 

CC-SB-15 Subsurface Soil, BoringofTW-15 at I depth interval Horizontal extent of contamination. 
2002 

CC-SB-16 Subsurface Soil, Boring ofTW-16 at I depth interval Horizontal extent of contamination. 
2002 

NOTES: 

Subsurface soil samples CC-SB-12S, CC-SB-121, CC-SB-14, CC-SB-15, and CC-SB-16 were originally named MW -12$, MW-121, TW-14, 
TW-15, and TW-16, respectively, in the third Data Evaluation Report (Black & Veatch, 2002). The change in this RI Report is to eliminate 
potential confusion with the permanent and temporary wells from which these borings were taken. 

-- ------ ------- -
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All laboratory analyses and laboratory quality assurance procedures used during this investigation 

were in accordance with standard procedures and protocols specified in the Analytical Support 

Branch's Laboratory Operations and Quality Control Manual; United States Envirorunental 

Protection Agency Region 4, Environmental Services Division, October 1990; or existing United 

States Environmental Protection Agency standard procedures and protocols for the CLP. All 

samples for TCL!T AL parameters were submitted to CLP laboratories, as appropriate, at the time 

of sampling. All CLP analyses for the three Capitol City Plume Site R1 investigation phases 

produced data acceptable for its intended purpose. 

3.3. 1 Subsurface Soil Sampling Procedures 

During the first field event, subsurface soil samples were collected from borings made by a 

Rotasonic drill rig. Subsurface soil samples obtained during the second event were collected above 

the water table from a Geoprobe 4-foot Macrocore© sampler using a 2-foot by 3-inch stainless 

steel split spoon and during the third event using the hollow stem auger method. The V OC sample 

was collec_ted first, directly from the boring core using an EnCore ™ sampler. The remainder of 

the sample was transferred by a stainless steel spoon to a 2-quart or equivalent glass or stainless 

steel bowl. The remainder of the sample was thoroughly mixed in the bowl with the stainless steel 

spoon and placed in appropriate containers for analysis. 

3.3.2 Groundwater Sampling Procedures 

Monitoring wells were sampled almost immediately after well development with allowances for the 

aquifer to stabilize and the wells to be properly purged of stagnant water. After unlocking the well 

and removing the well cap, the ambient air and air in the well was monitored using a flame ionization 

detector (FID) to detect the presence of organic vapors. FID readings were recorded in the field 

logbook. Plastic sheeting was placed around the well to keep equipment from coming in contact 

with groWld surface. A decontaminated electric water level indicator was then placed into the well 

to measure the depth of the static water level. Measurements were taken to the nearest 0. 01 foot 

and from a reference notch etched at the top of the casing. The vohune of the well casing was then 

calculated. Depth measurements and volume calculations were recorded in the field 

logbook. 
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A decontaminated Grundfos© 220V variable speed pump was used to purge the wells in a way 

that minimized turbidity. During well purging, field parameters (temperature, turbidity, pH, 

dissolved oxygen, specific conductance, and oxidation reduction potential) were measured and 

recorded. Purging was terminated when a minimum of three casing volumes was withdra'M1 and 

field parameter readings stabilized (pH readings within 0.1 units, temperature within 0.5 degrees 

Celsius, specific conductance within three percent, and turbidity at or below 1 0 nephelometric 

units) or upon evacuating five casing volmnes from each well. Water from well purging activities 

was containerized. Appendix A provides the final field parameters for groundwater 

samples. 

A disposable Teflon ™ bailer was used to retrieve the sample from the well. Care was taken when 

filling the sample jars by accessing the ball check valve at the end of the bailer. The fraction of the 

sample for metals analysis was collected first. The methane/ethane/ethene, and volatile organic 

compound jars were filled last by tipping the bailer and slowly filling until the head space was 

eliminated, and no air bubbles were present. Each portion of the sample was properly preserved 

upon collection. The time of sampling was recorded in the field logbook. Temperature, turbidity, 

pH, dissolved oxygen, ORP, and conductivity measurements were measured when each 

groundwater sample was collected. 

The temporary monitoring wells installed during the second field event using the Direct Push 

Technology (DP1) were purged and sampled directly using a check valve on the end of aT eflon TM 

tube. During the third field event, stainless steel temporary monitoring wells were installed, and the 

wells were purged with a Grundfos pump and sampled with a Teflon ™ bailer. Samples were not 

collected during either field event until the minimum purge volume was removed; temperature, pH, 

and conductivity had stabilized; and the turbidity was at or below 1 0 nephelometric units. The time 

of sampling was recorded in the field logbook, and the sample was then distributed to appropriate 

sample containers. Temperature, turbidity, pH, and conductivity measurements were measured 

as each groundwater sample was collected. Each sample portion was properly preserved. 

3.3.3 Groundwater Level Measurements 

Groundwater level measurements were recorded using a Solinst water level indicator at each of 

the permanent monitoring wells and temporary monitoring wells during the field effort and within 

a time frame of twenty-four hours. Section 4 shows groundwater elevations. 
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All analytical data generated by the three field efforts were subjected to data validation and a 

quality assurance review as described in the EPA, Region 4, SESD evaluation guidelines. In tables 

presented in this RI, some concentrations of organic and inorganic analytes have been assigned a 

"f' qualifier, which indicates the qualitative analysis is acceptable, but the quantitative value is an 

estimate. Other analytes have been assigned an "N" qualifier, indicating they were detected based 

on presumptive evidence ~ftheirpresence. lbis means the compound is only tentatively identified, 

and its detection cannot be a positive indication of its presence. Some sample results have a "U" 

qualifier, which indicates that the contaminant was analyzed for, but not detected above the 

sample quantitation limit (SQL) for that sample. The reported number is the laboratory derived 

sample quantitation limit for the compound or element in that sample. At times, miscellaneous 

organic compounds that do not appear on the target compound list are reported with a data set. 

These compounds are assigned a "JN" qualifier, indicating they are tentatively identified at 

estimated quantities. Because these compounds are not routinely analyzed for, background levels 

or SQL levels are not generally available for comparison. Other analyte sample results have been 

assigned an "R" qualifier, which indicates the data is considered to be rejected and will not be used. 

The ••R" qualifier denotes the failure of quality control criteria such that it can not be determined 

whether the analyte is present or absent from the sample. Appendix B provides complete analytical 

packages, along with the data usability report. Groundwater samples containing concentrations 

of contaminants greater than the EPA Drinking Water Standards and Health Advisories, Primary 

Maximum Contaminant Levels (MCL) and EPA Region 9 Preliminary Remediation Goals (PRG) 

are considered to be elevated. Subsurface soil samples containing concentrations of contaminants 

greater than the EPA Region 4 Preliminary Remediation Goals (PRG) are considered to be 

elevated. 

Water trip blanks (TB-0 1, -02) from the 2000 field event, (CC-TB-0 1, -02, -03) from the 2001 

field event, and (CC-TB-0 1, -05) from the 2002 field event were included in the groundwater 

samples analyzed for the Capitol City Plume Site. No detectable constituents were found in the 

water trip blanks. Three soil trip blanks (TB-01, -03, -04) from the 2000 field event were 

included in the soil samples analyzed. Soil trip blank CC-TB-0 1 was found to contain 

trichloroethene (TCE) at 9 micrograms per kilogram (uglkg) and trichlorofluoromethane at 4J 

uglkg. Two field blanks (CC-FB-01, -02) from the 2001 field event were included in the 

groundwater samples analyzed for volatile organics, semivolatile organics, pesticides/PCBs, and 
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inorganics. Calciwn was detected in CC-FB-02 at 53J micrograms per liter (ug/L). Preservative 

blanks (CC-PB-01, -02, 03) from the 2000 field event, (CC-PB-01, -02) from the 2001 field 

event, and (CC-PB-01) from the 2002 field event were also included in the water samples 

analyzed. Iron was detected in CC-PB-0 1 from the 2000 field event at 23 micrograms per liter 

(ug!L). Sodiwn was detected in CC-PB-02 from the 2001 field event at 1,9001 ug!L. No 

detectable constituents were found in remaining preservative blanks. 

3.5 Monitoring Well Installation 
Borings for permanent well and permanent well clusters MW -01 to MW -11, excluding MW -02 

and MW -03 which were previously installed by the State, were completed in March through May 

2000 using the Rotasonic 4-inch core barrel with a 6-inch override drive casing method. The 4-

inch core barrel is advanced in 10-foot intervals, followed by the 6-inch override casing to an equal 

depth, at which point the 4-inch core barrel is removed for sample description. Borings for 

temporary monitoring wells TW -01 through TW -13 were completed in 1 anuary 2001 using the 

Direct Push Technology (DPT) method. Borings for permanent monitoring wells MW 12S and 

MW121, and temporary monitoring wells TW -14 through TW -16 were completed in February 

2002 using the nominal4.25 inch inner diameter (I.D.) hollow stem auger method for a pilot hole 

and for collecting 2-foot split spoon subsurface soil samples every 5 feet. Once at the 

predetermined depth, the boring was reamed with 6.25-inch I.D. hollow stem augers to provide 

an approximate 2-inch annular space between the outside of the well casing and the inside wall of 

the auger to facilitate placement of well materials. Each well installation was perfonned in 

accordance with procedures outlined in the field sampling plan for their respective investigations. 

Each of the six permanent monitoring well clusters consist of a shallow well that ranges between 

3 8 and 128 feet below land surface and an intermediate well that ranges between 104 and 23 9 feet 

below land surface. Single monitoring wells have depths ranging from 72 feet to 159 feet. Well 

depth was determined by aquifer thickness and designed to serve as an indication of possible 

contamination at depths 1-anging from the upper surficial zone, to the lower surficial zone above a 

confining clay located approximately 102 to 239 feet below land surface. Wells were installed with 

1 0-foot schedule 5 Type 304 stainless steel well screens with the tops of the screens located at 

approximately 30 feet and 228 feet below land surface, or approximately 5 feet and 103 feet 

below the water table interface. Temporary monitoring wells TW -14 through TW -16 were also 
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installed with 1 0-foot stainless steel well screens with the tops of the screens located approximately 

30 feet below land surface, or 5 feet below the water table interface. 

During drilling, subsurface soil samples were collected to total depth of the boring for stratigraphic 

interpretation of the site specific geology. Appendix C presents boring logs and well installation 

diagrams. Upon completion of monitoring well borings, clean silica sand was poured through the 

augers or an override core barrel to form a minimall-foot sand base at the bottom of the borehole. 

Decontaminated, 2-inch stainless steel well screen and riser pipe was then installed through the 

augers. Appropriately sized, prewashed silica sand was installed at each well as filter material to 

a level approximately 2 feet above the top of screen and a minimum of 12 inches under the bottom 

of the well plug. One-eighth-inch diameter bentonite pellets were placed above the sand pack to 

a thickness of approximately 2 feet. Where a surface casing was necessary, the boring was 

widened to 10 inches and a nomina16-inch seamless or welded black steel pipe in accordance with 

AS 1M standards was set in place. The pipe was then grouted in place with PureGold 30% high 

solids bentonite grout with greater than I 0.2 lbs/gallon mixture. The remaining annular space above 

the bentonite pellets was grouted to within 2 feet of the surface with a PureGold bentonite slurry 

using tremie pipe. All temporary monitoring well casings were removed and grouted following 

groundwater sampling. Permanent monitoring wells were sealed to groW1d surface with concrete 

and completed with a 3-foot by 3-foot by 6-inch thick concrete surface pad constructed to slope 

away from the protective casing. A flush mount protective steel cover and a locking well cap were 

installed at each well. 

3.6 Slug Testing 
Variable head (slug) tests were conducted in each new well installed to estimate hydraulic 

conductivity of the strata in which the wells are screened. Before initiating a slug test, a static water 

level measurement was recorded at each well. Slug tests were conducted as follows: a closed end 

PVC pipe (slug) was lowered into the well to displace the water column from the static water level. 

The displaced water rose within the well, and receded with time. This phase is termed a falling

head slug test After the initial static water level was reestablished, the slug was withdrawn from 

the well. The water level dropped initially and then rose toward the static water level. This phase 

is termed a rising-head slug test. The rate at which the static water level is reestablished is a 

function of the transmissivity of the strata near the well screen. The variation of the displaced 

column of water was monitored with a submerged pressure transducer (situated 1 foot to 2 feet 
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above the bottom of the well) and recorded using a data logger. Both falling-head and rising-head 

slug tests were conducted in each well. Only data from the rising head tests were used to estimate 

hydraulic conductivity to avoid error associated with groundwater mounding around the well 

screen, which is typical of shallow wells where the screen crosses the water table. 
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4.0 Nature and Extent of Contamination 

This section discusses the nature and extent of contamination at the Capital City Plume Site. The 

analyses presented are based primarily on results of chemical analyses performed on soil and 

groundwater collected during the RI field mobilizations. Analytical results from subsurface soil 

samples collected during the RI are compared to EPA Region 9 preliminary remediation goals 

(PRGs) for industrial soils. Groundwater analytical results are compared to the National Primary 

Drinking Water Standard maximum contaminant levels (MCLs) as provided by the EPA (EPA, 

1996a) and the EPA Region 9 PRGs for tap water (EPA, 1999b ). The MCL is the permissible 

concentration of a particular analyte in potable water supplied by a municipal water system. 

Groundwater and soil samples containing concentrations of contaminants that are equal to or 

exceed the appropriate regulatory standards or screening values are considered to be elevated. 

Appendix. B provides the complete laboratory analytical results for the RI sampling events. 

4.1 Soil 
4. 1. 1 Soil Sampling Locations 

Excluding duplicates, 66 biased subsurface soil samples were collected for CLP analysis for the 

Capitol City Plume site from 29locations. During the first field event, one subsurface soil sample 

was collected at each boring and, if elevated organic compounds were detected by the OVA, 

additional subsurface samples were collected at the boring. Additionally, two borings were 

sampled continuously during the first mobilization (SB-1 I and SB-5I). For the second and third 

mobilizations, samples were collected from 13 OPT and 5 hollow stem auger borings, respectively. 

No surface soil samples were collected during RI field efforts. Table 3 ~ 1 presents sample codes, 

descriptions, locations, and rationale; Figures 3-1 and 3-2 illustrate subsurface soil sample locations 

(collocated with monitoring well locations). 

4. 1.2 Soli Analytical Results 
Analysis of subsurface soil results for RI sampling events indicates very little organic contamination 

and only one contaminant above EPA Region 9 PRGs. Sample SB-16, taken from the boring for 

temporary monitoring well TW ·16 during the third sampling event, was more the four times the 

PRG (290 uglkg) for benzo(a)pyrene with a detection of 1,300 J ug!kg. Tables 4-1 through 4-3 

present organic analytical results for subsurface soil samples. 

R:\480 II I I 09\Scction4\ri report. wpd Final 

file://R:/480U/109/Section4/ri


~~~ 3 10 
Subsurface Soli Organic Analytical Summary • Field Event 1 (March, 2000) 0030 

Capitol City Plume 
Montgomery, Montgomery County, Alabama 

._,~:::~~.:.··:·:·;·~<:.;.:_f'~~-.i?.i.t8~1~~~:;:\l~.~-ffi~ii:l~k~~e.~~~~~~7$'k~01C:T4i~~;~~ii~~~~;! ... ·:·;;}~f.~ .. 

" 
,,, '"" I Volatllo Oraaala (ll£/ka) 

~~~ 620,000 
: Chloride 21,000 20) 19J 21J 26J 33J 361 31J 

Tol~nc 52,000 

I· 
61,000 
200,000 

1,1.~- ncruoro-1,1 , 560,000 

, Volatile Orcanii'S (uafl :g) 

'I· 
Carbon diox.idc NE 811ill'!_ 
M·l 1,2,3,4-<14· NE 

_lo/E_ 
NE 

IIODI'OPYI alcohol NE IHN 14./N 

t NE 

I<" I • '!"'•lllY'" beaz.oic acid NE 19JN _!ill!_ 

Unknown silo)(&Dc//1 NE 
,.;~. NE 12J/l 101 

:I\ 
' artifacts/# NE 

'o ... u.~a <ualk£> 
I 160 L J I I l j_ L I 

1Bi<i2· l&o.ooo 1 I I I I I I I 

.I~ 
! Ot-paia (UJ/kc) 

: aci<!_ _IIIE 
ii·Oecene ~ 

<.n; .. ~I~ NE 
IN, 610,000 

I n;~•·A~ : l(id NE 1801N 
:acid ~-

ll· l'•hvl-2 1-dim.rhvl benzene NE 
[J .I:'•h· ·' .1...1: ... ~ I benz.ene NE 

1-di ..... hvl benz.ene NE 
2-dim•rhvl benzene NE 

NE 
NE 

.I 
NE 

(I NE 
(I NE 

NE 
NE 

I 
.(:r.l NE 

, -chloro- (2 iJomen) NE 
NE 
NE 

I 
1 ,2,4.~· I "'""""UIYI bm:r.eDo NE 

1.2. ' ben:r.ene NE 

1),4·Lri!DetbYl bcnunc j)OO 

Unlcnown llmido NE 
Unkno'MI NE 

I IUnlcnown phrhJIIIes NE 
I Unknown NE 750J I,IQQJn I,IOOJ/6 I,~J/6 ~.0001~ IJQQl/5 900J/3 ,,,oom 
P~des (ut/L) 

l&dl'in_ uo 0.64) 1.8U 2.0U 2.2U 2.2U l.OU 2.0U 

I 
IBeta·BHC 2100 

1\.. 2900 0.191 1.8U 2.0U 2.2U 2.2U 2.0U_ 2.0U 

I Dieldrin _)50 _17J 3.5U 3.8_(}_ 4,2U i1_l.l 4.0U_ 3.9U 

14.4'-DDT 12,000 l.IIN UJ 3.5U 3.8U 4.2U 4.2U 4.0U 3.9U 

I 
IEndrin 26,000 1.81 BU 3.8U 4.2U 4.2U 4.0U 3.9U 

550 l.IJ 1.8U 2.0U 2.2U 2.2U 2.0U 2.0U 

!iO'ttS: 

I U.S. Environmcnul Procoction Aaonoy Rqion IX Prdiminaty Remedial Goals (PAC.) Table, lnrlullrial 

Soil PRO., November 29, 1999. 
NE Not ~lished. 

uaik8 miaognms per kilopam 

J Eltilllaled value. 

U The &nalyte wu anolyzed for, but wu not tleteaed above the reponina limit. 

I 
It QC indicates that dill unusable, compound may or may not be preseru. 
N Presumptive evidence of presence of material, 

MW Monirorins well 

PW Pubic Wiler Sllpply well. 

Shadina illdiales a vllue equal to or 1 1 EPA lle!!io~ IX indicated for that analyto. 

I 
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Capitol City Plume 
Montgomery, Montgomery County, Alabama 

A?s~~:r 
Volatile Organics (u&fk£) 

Acetone 620,000 14 l2U 
: Chloride 21,000 SOJ 291 28U 22U 271 20U 

Toluene 52,000 
61.000 

200,000 
[1,1,2· ncworo- 560,000 2J 

V'o~ Orvnia (ulfk&) 
[C_!li><>n dioxide l-IE 

·1,2,3,4-<14· NE 
NE_ 
NE 

[Isopropyl alc:obol NE 
NE 

t~-1 nmetllY1S ben:wic acid NE 7JN 
Unlalown siloUDeiN NE 
llnid.,.,.;f•d NE ~ 
•'-•-•""! artifacts/# NE 

.n. ''· .n. 
I 160 I I I 4 lJ I I ,,,. .. ~ I 18o,ooo I I I I I I 

: Orpnia (u&lki) 

: acid NE 87IN 
I·Deune NE 

I furan NE_ 
I >J "' r- 6 10,000 

· • acid NE 96JN 
:acid NE 96JN 

. l'rhvl.1 ' -"imHhvl benzene NE 98IN 
- ~rhvl.2 -dirn~hvl benzene NE ~JN _i__2JN 83JN 

2-Ethyl- ; '-";, '"'"' I benzene NE 84JN 86JN 92JN 
4-Eihyl- , _.,;, ••" I ~o NE 92JN 87JN 

NE 
NE 81JN 
NE 

_, 0· NE 92JN 79JN 85JN 83IN 
[I· NE 

_NE_ 92JN IOOJN 

NE 
• {z) NE 

, -chloro- (2 ~ml 1-/E_ 
NE 88JN 891 

NE 84JN , . I benzene NE 86JN 86JN 

I , 2,~· runemyl benzene NE BSJN 
1,2_,4-· nnKUI)'r benzene 5,2QO_ 83JN 
Unknown amide NE 
Unlalown NE 
Unl<l!own ohthlam NE 
Unknown _NE 1,600_]1'7 1,6()()]!S 1,4iJ0116 l,200J/4 890114 1,500)18 

Palicida (ucfL) 

Aldrin ISO 2.0U 2.0U 2.0U 2.0U 2.0U 2.lU 
oc~n1..._ 2100 

2900 2.0U 2.0U 2.0U 2.0U 2.0U 2.J U 
Dieldrin ISO 4.0U 3.9U 3.9U 3.9U 3.9U 4.1U 
4,4'-0 DT 12.000 4.0U 3~ :J.9Y _3.9U 3.9() 4.1 U 
Erulrin 26,000 4.0U 3.9U 3.9U 3.9U 3.9U 4.1U 

550 2.0U 2.0U 2.0U 2.0U 2.0U 2.1U 

NOTES: 
I U.S. Environmenral Proroc;tion Agency Region IX Prdiminaty Remedial Gaols (PROs) Table. Industrial 

Soil PROs, November 29, 1999. 
NE Not established. 
us/kg miaograms per kilogram 

1 Estinwed value. 
U The analyu: was analyzed for, bur was no1 deuaed above the rcportin& limit. 
R QC india1es rhat dw lllll1$lbl.e, oompound may or may nor be prescru. 
N Presumptive evidence ofprescnu ofnwcri&l. 

MW Moni1ori111 ...U 
PW Pubic water JUPPly well 

ShalliJ:rg indiw es a value equal to orgrwcr llw> tl!o EPA Resion IX .-.guWmy value indiwed for rhat ana!ytc. 

... <'li:')'N 

12U lOU 
24U IOU 

IOU 

111 

18Jn 
180113 

441 I 340U 

I 

96IN 
210JN 

94JN 
96JN. 

J 20lli_ 
7,800JN 

14,000JN 

84JN 

3701 
2401 

2,100JN 1,400J /3 

2. lU l.7U 
l.7U 

2.1U 1.7U 
4.\ U 3.3U 
~~u 3.3U 
4.1 U 3.3U 
2.1U l.7U 

~I 

I· 
.,~ 

:I· 
I· 
:a; 

.r 

,J· 

·I 

I 
J 

' 
! 

I 
I 
I 
I 

I 
I 
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Table 4-1 

/ Subsurface Soli Organic Analytical Summary • Field Event 1 (March, 20001 
Capitol City Plume 

Montgomery, Montgomery County, Alabama 

~-.-~~-<~·:! .. ~:: .= ::'::~.,.::~:~_~(z~~?~~rl~~~~i~E;f{;.~~-~~ ... N . ~·:-tTJ~d.;-~: · ~!< ·· r~?t.~~!t~~f;. ..i'li'.&i'; 

I. Volatile OI"PDiCI (ua/b.) 

~ 620,000 14U IIU 12U 12U 12U II U IIU 12U 
c Chloride 21 .000 14U IIU 12U l2U i2U flu llU 12U 

[<>l_uene 52,000 

.I 61,000 
200.000 

t•·!-2· nom <m>-1, 560,000 l4U llU l2tJ llu l2u liU IIU 12_l)_ 

1 Volati le 01'1!aoia (u&fl'l) 

Carbon dioxide NE ,. '"· 1,2,3.4-d4· NE 
NE 
NE 11 11 91 liJ 121 

I 
ltsopi'OJ)yl alcohol NE 

NE 
2-1 J_nmcthyJ! benzoic acid NE 

Unknown ailolW!el• NE 
I lni<i-tir.A NE 

I· 
Laboratory ~~M. NE 450J/4 1401/3 130}13 J90J/3 3301/3 3301/3 220114 

roo•we 0r'lllllCS (ulfka) 

I 160 I 460U I 350U I 390U I 390U 38oU 360U I 360l I 390U 

I 1so.ooo I I I r r 1.8001 r -360i.JJ I 390U 

J_, 
' Orpmca (uafka) 

II 'aeid NE 
[t·Oecme NE 

lfuran NE 
IN 610.000 

I :acid NE 
'acid NE 

II·,."' '·' 1. ... l ~e NE 
[ l-1'1hvl.2 4...!im.,hvl. benzene NE 

-Erhvl. 1-<li~hvl benzene NE 
-Ethvt. 2-dim.ohvt benzene NE 

NE 

NE 

I 
NE 
NE 
NE 
NE 
NE 

I 
.(z) NE 

, ~hloro- {2 isomers) NE 
•.l'!. NE 

"NE 

·1. 
1.2.4. I benzene NE 

1,2.~· nmemyl benzene NE 
1.2 .... , nmcmyl benzene uoo 

(UIIkJl.Q\\'11 amide NE 
Unknown NE ,. LUn.kJIQ_wn phthlatea NE" 170JI2 

[U~wn NE 810112 4201 1,4001/3 8.8001114 980113 930}13 860112 8601/3 

Pestlcida (u lfL) 

I Aldrin 150 2.4U l.8U 2.0U 2.0U 2.0U 1.8U 2.0l 2.0U 
·'. I ~UK..R~I" 2100 2.6 J.SU 2.ou . 2.0U 2.0U uu 2.0U 2.0U ,I· If' 2900 2.4U J.8U 2.0U 2.0U w.u "l:iU 2.0U 2.0U 

[Dieldrin 150 4.6U 3.5U J.9U 39U isu 3.6U J.9U 4.0U 

I4.4'·P DT 12.000 4.6U 3.5U 3.9U 3-:-9u Tau 4.2N -3.9U 4.0U 

·I 
IEndrin 26,000 4.6U 3.5U J.9U 3.9U 3.8U 3.6U 3.9U 4.0U 

S50 2.4U 1.8U 2.00 0.301 2.0U 1.8U 2.0l O.liJ 

NOTES: 
I U.S. Environm<IIW Prolection Aao:ncr ~Jion IX PrclimDwy R<mcdiaJ Goola (PRO.) Table, Industrial 

Soil PRO.. No- 29, 1999. 
NE Not crublialled. 

u8fkl micro~ pet ltilosram 
J Estimated value. 
U The analyle wu analyud for. but wu 1101 dotectod abovelhe report ina limit. 

I 
R QC itldicalu thai dola unusable, c:ompound moy or moy DDt be pRSCnt. 

N Pruump!Ne evidence of pma.:.e of mal erial. 

MW Monitofina well 
PW Pubic water ll.lpply well 

.I 
Slwling indic:atesa value arual to or aralor Ulan the EPA klioolX reaulalory value indicated for thai anaiylo. 



Table 4-1 
Subsurface Soli Organic Analytical Summary - Field Event 1 (March, 2000) 

Capitol City Plume 

~ 
Montgomery, Montgomery County, Alabama 

16 .· . a~· . PJ -~l!lll~!!M~~l~~-~~m_l=~: . · ,~ ,!"~~ri'c~t..ra .<. . 
Volatile 0 1'2aaics (u!/112) 

~one _gQ)lOO 12U 12U 12U J1!L l1!L l1!L 12U 
_!LU , , 

•Chloride 21.000 12U 12U 12U 12U 12U 12U l2U 12U 
,Toluene 52,000 ,, 61,000 

200,000 
l, l.~· lncruUTo- 1 ,1' · 560,000 12U 12U 12U 12U 12U l2U 12U 12U 

1 Volatile Oraaaics (uEfka) 

Carbon dioxide NE ,, ·1.2.3,4-<14- NE 
NE 
NE IOJ 

[Isopropyl alcohol NE 

I _NE 

' rirncw] bcazoic acid ~ 
Unkaowo siloxane/11 NE 
l ln i..J...,,;f,o.,t NE 

I anifacts/11 NE 2101/3 210114 2101/4 200114 310114 230]/4 200114 240114 ,. 
~ ' Orpnics ( u&fka) 

I 160 I 400U I 400U I 410U 400U I 4J OU I 410U 410U I 400U 

IJPotrualC I J8o,ooo I 400U I 460 I 410U I 400U I 410U I 4IOU 4JOU I 400U 
/' 

• ""WI" • u .. wc Organic:H ( lllfk&} ... 1 :acid _NE 
1-Decene NE 

fu.raa NE 
610.000 

I : acid NE 
' acid NE 

[1-<'•1. _, .,_,.;, l~e_ NE 

let [1-Ethvl-2 .-~;~ ... ""1 benzene NE 
.F'rln,I.I 1 ...Jim.,ln,l benzene NE 
-Et!tvl-1'· · ..., I benzene NE 

NE 
NE 
NE .I [I NE 

II NE 
[I NE 

_b'E 

t • (z) NE 
. -chloro- (2 isomenJ NE 

-""· NE 
NE 

I· [1 ,2,4,5-'r otnmCUl)'l benzene NE 
[1 ,2,• T. - " I benzene NE 
[1 ,2, .... r rimemyl benuae 5,200 

[Unknown amide NE 
[Unknown NE 

I Unknown phchlucs NE 1,600J/3 
[Unknown~"· NE 840113 920112 910112 81012 930112 870112 920112 

Ptsticida (uEfL) 

~~ __!1Q_ _L8_l)_ _b!tJ_ _l.lU 2.1U 2.1U 2.1U 2.1U 2.0U 

••• 
2100 1.8U 2.1U 2.3 2.1U 2.0U 
2900 1.8U 2.1U 2.1U 2.1U __!_1!I 2.1 U 2.1U 2.0U 

I Dieldrin 150 3.6U 4.0U _!!1.)_ 4.0U 4.1U 4.1U ~ 4.0U 
[4.4'-DOT 12,000 3.6U 4.0U 4.1U 4.0U 4.JU 4. 1U 4.1U 4.0U 
[Endria 26,000 3.6U 4.0U 4. 1U 4.0U 4.1U 4.1U 4.1U 4.0U .I 550 1.8 2.1U 2.1U 2~ 1 ll_ 2J ll 2.1U 2.1U ~()U 

NOTES: 
I U.S. Environruental ProJection Aset!Cf Rqjion IX Preliminary Remldiel Goals (PROs) Table. lnduwial 

Soil PROs, Novanber 29, 1999. 
NE No1 eslabliJhed. 
uglkg miaograms per lrilognm 

J Estimared value. 
U The analyte was analyzed ror, bu1 wu no1 d«a:ted above the roporl illjllimit. 

I R QC indicales lhat dala wrulllble. compound may or may DOC be prosenl. 
N Presumptive evidence or p~ of material. 

MW Monitorina well 

PW Pubil: water "'Pply wdl. 

Shading iodieales a value_~ to_ or gra~o:r_litan the EPA Rqjion IX rew.rlalory .We indicalocl ra< !hat ~-'- I 



Table 4-1 3 1 Q 
Subsurface Soli Orgi nlc Analytlcai Summa,Y " Field Event 1 (March, 2000) 

Capitol City Plume 

003 2 
Montgomery, Montgomery County, Alabama 

1: . ·~\/~::~1·>:~. -~3~l3;~~Sdr~~~w: ~trt~~~~ff~~~~J~~-*l~;t-::··1~~~~~~!~~-·~ .. ,:tll~S</JUci):··-t . . . .-" ";~ ... -.. ~'. ·.. . ~:,;;,,,.. ••• l>'i' . :"."1~[(~.· . . . . . \1~ · . 

·t Voladlt 0l'PIIia (uVila) 

~~ 620.000 IIU !3U _lliJ_ IIU 13U 13U _ill)_ 19 
: Chlori@ 21 .000 IIU 17UJ IIU IIU 13U 13U 13U 2SJ 

Tolutne 52.000 2J_ I IU IIU lllL _llU_ 13U IIU 

t. 61,000 
200,000 

11, 1 .~· ncruoro-1 .1, 2.rrin .. n,..,_h, S60.000 I IU 13U IIU J IU 13U 13U 13U I IU 

' Volarile Oraanlca (u&fka) 

Carbon dioxide NE 

I· .2.3.4.04· N~ 1N1 
NE 1N1 
NE IS OJ 8J 11 

Isopropyl alcohol l'ffi. 

·I· NE 991 
benzoic acid NE !OJ 

Unknowt1 woxane//1 ~ 
l Jn;denti(.d NE J SJ/2 JJJ/2 

I 
Laboratory artiW:taiN NE 1901/4 21Ql/! IS0113 1701/3 -~ 

' Ortuia (ulfkl) 

I 160 I _lli!l_ J 420Y I 380U I 360U I 420U I 430U_ l m .t.r I 46J 

I 1so.ooo I 380U I 42()\) I . 380U l 360U I 420U I _430U_ ~ 370U_ 

l 
Ml : Oralllllca ( u&/kc) 

II : acid NE 

' [1-Deeme NE 
~-Oiml'thvl furau NE ..1_30JN 2 JOJN 

,..., 610,000 78JN 

I 
vt : ..:id .l'lE 

:acid NE 
II l'thvt., ~...~; ...... I benzene NE 
[1 -l'thvl-1 4-<l;m•thvl b011U11e NE 78JN 

~..A;_thv( bcnz.e!l~ NE 86JN 
2..t;m•thvl benuno NE 

II .JIIE I IONJ 
NE l!.Qlli 120JN 78JN 

I 
NE 7,700JN 4,700JN 

[I NE 
NE 83JN 

( I JoiE 
NE 16,000JN 8.200JN 

I 
. (zl NE JOOJN 120JN 

, ..:lllo~ (2 isomc111) ~ 
NE 
NE 

I 
1.2.4. lbcnzcn<l NE 
1.2. · benzene NE 
1.2.~· . nmCUJYI benzene s.2oo 80JN 
UnlmOWil anti@ NE "OJ 
[Unknown J'l'E ., IUnlaiOWII phtblall:t NE 
!Unknown NE 900112 1,8001/S 6901/! 1,200J/2 430112 l SOJ 

Pa_dcida (uafL) 

:Aldrin " 0 2.0U 2.2U l.9U LBU 2.2U 2.2U 2.2U 2.2U 

:1 IR• ta.RHr 21QQ_ _2.0U 2.2U 1.9U 1.8U .lilJ. vu 2.2U 

2900 2.0U 2.2U 1.9U L8U 2.2U 2.2U 2.2U 2.2U 
[Dieldrin 1 ~0 3.8U 4.2U 3.7U 3.SU_ .!1!.!. ~u 4.2U 4.3U 

[4.4'-0_[)'t 12,000 3.8U 4.2U 3.7U 3.SU 4.2U 4.3U 4.2U 4.3U 

\I lEll<lrlll 26,000 3.8U 4.2U 3.7U J.m 4.2U 4.3U 4.2U 4.3U 

1 neptaeruor ~~0 2.0U 2.2U 1.9U 1.8U 2.2U 2.2U 2.2U 2.2U 

NOTES: 

I U.S. EnvitoM>CIItll Ptotoaion AaetiCY ~8ion IX Prolimiuaty 1lernedial Goals (PRGs) Table, lnduJirial 
Soil PRGs, November 29. 1999. 

NE Not established. 

ualka ""'rosnnu per kilogram 
J Estimated value. 

U Th& analyre wu analyzed Cor, but wu not dOiected above the reportina 6mit. 

I· R QC inditlles tllol dau WU&ble, C<lmpclllnd may or may not be present. 
N Presumptive evi~ or p-.: or material. 

MW Monitoring well 
PW Pubic Wiler supply well. 

I· 
Shldina indit&la a vilhle oqual to or grater than the EPA ReAion IX regulatory value indi~:~ted for tllot ~· 



Table4-1 
Subsurface Soli Organic Analytical Summary - Field Event 1 (March, 2000) 

Capitol City Plume 
Montgomery, Montgomery County, Alabama 

r~~~,\~:;~:-fr.o;' .. . · . . ' l~"'~':.z;.!.."Til . ~~-. . . . ~·IJ . . . . . ~fj 

~-Volalile Organics (ug/ka) 
(Acetone 620,000 I I 12U 13U 12U 12U 20UJ 16UJ 16U 

:Chloride 21,000 II U _24J 20U 27J 12U 12UJ IOUJ IIU 
~umc_ 52.000 llU 12U 13U J2U 12U 12UJ IOUJ I IU_ .I 61,000 2J JO!J lllJ_ 

200,000 2J IJ(J_ 
(1,1 ,2-Trichloro-1 560,000 IIU 12U IJU 12U 12U 12UJ IOU II U 

Voladlc Orpaica (ul/'k&) 

Carbon dioxide NE 

' ·1,2,3,4-<14- NE 
NE 
NE 

.l~l~hol NE_ 

I NE 
••·1 nmctll}'lS bemoic acid NE IOJN 
Unknown siloxanc/1# NE 131 90J 
!Jn;rl..,,;r...i NE 

•anifacul# NE 6J ,_ 
Jicmi-V~ ~ca (u&fk&) 

I 160 I 461 I 380U I 461 I ~ I 420U 1 _380U l 3_10!1_ 350U 
I tso.ooo I 370U I 380U I 4301 I 400U I 420U I 380U I 340U I 350U 

' ....., .. • oaawe OI'J'IIIie 1 ( ua/l<i) :J :acid NE 
1_-0ecenc NE_ .. "' I furan N;_ 

IN. 610,000 I •acid NE 
acid NE 

lt-Fthvl-7 1-<lim.,tn.( benune NE 88JN : 

ll-F~hvl-7 4-dim..m.t benune NE 86JN 
'•h· '"';~.~ I benzene ~ 

14-Eihyl·l. '"';'""'""' benzene NE 
It NE 

NE 

I NE IO,OO_Ql IO.OOOJ 
1(. (I NE 78JN 
II· (I NE 

(I· ~- _76JN 94JN _8_1~ 
NE ~-

• (1.) NE 150JN_ 
. ~hi oro- (2 isomers) NE JIOJN I I 

"'- NE 
NE 

.I· 1,2,4,>· 1 ~~· NE_ 84JN 

.ld: I bcnz.cnc NE_ 
1.2. 4-T rimclbyl benzene 5,200 
Unknown amide NE 831 1501 
Unknown NE .-
Unknown pbthiarQ NE 
Unlmowa NE 1,300Jn 1,100115 1,1001/4 860JN/4 530112 740112 320J/2 1,700J/3 

Pesdddes (ua/L) 

Aldrin ISO_ 1.9U 2.0U 1.9U 2.0U 2.1 U _ll)J,J I.!!.J 1.8U 
1 

t,ts..RUf' 2100 2.1U 2.0U 1.8U 1.8U 
r."""""-RUC 2900 1.9U 2.0U_ _1.9U 2,0U 2. 1U 2.0U 1.8U 1.8U 
Dieldrin _ISO_ 3.7U 3.8U 3.7U 4.0U 42U J.SU J.!ll_ 3.4U 
4.4'-DDT 12,000 3.7U J.~u 3.7U 4.0U 4.2U 3.8U 3.4U 3.4U 

·I IEndtia 26,000 3.7U 3.8U 3.7U 4.0U 4.2U 3.8U 3.4U 3.4U 
550 1.9U l.OU 1.9U 2.0U 2. 1U 2.0U J.8U 1.8U 

NOTES: 

I U.S. Environrn<ntal Proteaion Agency Rqion IX Prdiminat)' ll<medial GoaiJ (PRO.) Tablc,lndwtriaJ 

Soil PRGs, Novcrni>er 29, 1999. 

NE Not ..ublilhed. 

us/k8 microsr-ms pot kilogram 

J ERimaled wlue. 

U Tho ..alyle wao llllllyud for, but wao oot delc:c~ed above the rq>onina limit )I R QC india1cs tbal data unusable, compound nwy or ma)• not be pnoxm. 

N Pnoswnptive evidenee of prtSentc of material. 

MW Monitolinjj well 

PW Pubio wam- supply well. 

Shading indicateS a -n.lue~or ~than ~EPA R<gi_(>ll_ IX regulllory value indicated (or that analyte. I 
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Tabla 4-1 
Subaurface Soli Organic Analytical Summary • Field Event 1 (March, 2000) 

Capitol City Plume 
Montgomery, Montgomery County, Alabama 

~-~-~#'"~~~{-o:~cioOiili~ui~ii;< . · . · . ···~~~~a~~·~~~~ ~~~~-sa ..:"- -.;. ' !I "' ·, ·. £,•-:~·:>·~;\-¥:- ··:;-~1"."'1(' i: .. ;.tw"".t~ rl .. ; ·-. c · .)· .. " ·~ t~ · . .. ;.,. ' . ·. r.~-, ."~) L4·1.~~~~ ~'!-· ~·;;-.-..:~,Y ·, ·· · - ~- -. ·- , ·-~~· < '''' '~>1"·· ''·\" ''t:<"l?3t{il~~~ ... ~ .......... ~~· '"'ill~)~'!-~ ~~'\t~f' ~~-~ .. ~ ... '"'<i:ti :- ' . ... ·• .. ::.:·t ~-:..,.:•_;o 1•-:.1-'=f:.~:: ~-. ~%: •. ~ ... ..: • !~ J:!..'~·=~ .. -·· .- ... $If~:~ .. ,, . ....... ; __ ....... 40 .. . ~ -~ ""' ~-~-·~ . ..... 

Vot.dlt Orgule~ {a&Jk&) 
Aut one 620 000 II U l4U II U 
Methylene Chloride 2!,000 121 14 16J 
!Toluene 52 000 llU IIU liU 
Trichlorocthenc 6) 000 IIU liU llU 
Trichlorofluoromethane 200 000 IIU IIU IIU 
1.1,2· Trichloro-1,1 ,2-aifluotOCthanc $60,000 llU llU llU 

MiaccUaneolll Voladle Organics {u&flo 'I) 
Carbon dioxide NE 
5 ,6-Dic-benzeno-l ,2,3,4-d4- NE. 
Fluorobenunc NE 
Hexamclhylcycloaiailoxane NE 

~r<ltlYI alcohol NE 
OctamethvlcyclotclrasiloXAIIe NE 
Wrimcthyla benzoic acid NE 
Ualcnown 'ilo>W~e/N NE 881 67J 41JIJ 
Unickntifcd Compound/N NE 91 
l...alloruoty lltifaculll NE 

Scmt-Voladle Orat~alca (u&/k&) 

AutOilh.cnono J 160 _1 380U I 380U J 380U 
Bia(2-<thylhexyl)phthlatc 180,000 I 380U I 380U I 380U 

Mlscell.taeoua Semi-Voladle Orat~alca (111/'ka) 

I l·Scnunc4icaroXYiit aoid NE 
1-0ec;eoo NE 
2.5·0imethyt futan NE 
N N·Oimethvl·fonnarnide 610,000 
Dioctadecyl_pyho.!J'honic ocid NE 
~~~\--~d NE 
l·Ethyl-2,3-dimethYI benzene NE 
l·~tby!-2 ,4-dimedl...}'l benzene NE 
2-Ethyl·l 3-dimcthyl benuno NE 
4-~tbyl·l 2-dimclh_yl benzene NE 
1-Hcxacosanol NE 
25-Hexanedione NE 
4-Hyclro>ey-4·met·2·penrllllono NE ll,OOOJ l l,OOOJ II,OOOJ 
l-!11cthyl-2-{ 1-methyl)benzcne NE 
1-Methvl-).{ 1-nretityl}benzcne NE 
I·Mcthy!-4.( f·mclflyflbenuno NE 
4-Mechyl· ).penron· 2 -ono NE 
~ecanamido, (2.) NE 
Oc~. -c:hloro- (2 isome111) NE 
2-Fluoro-4-oitrolll!cuol NE 
2-Fluoro-6-nitrophenol NE 
I 2 4 5-Tctramellryl benz.cne NE 
I 2,3-Trimelltyl bellunc NE 
1.2 4· Trimelhyl be=o S200 
Unknown amide NE 
UnknoW11 hydrocarboa NE 
Unknown pbthlat., NE 
Unknown Compound/N NE 420J/ I 930JIJ 4201 

Patidda (ulfL) 

Aldrio 150 l .OU 1.9U 1.9U 
Beta-BHC 2100 2.0U 1.9U 1.9U 
Oamma-BHC 2900 2.0U 1.9U 1.9U 
Dieldrin \50 3.8U 3.8U 3.7U 
44'-DDT 12000 3.8U 3.8U 3.7U 
EadrUI 26,000 J.au 3.8U 3.7U 
Hcpta.chlor $50 2.0U 1.9U 1.9U 

NOTU: 

3 1 0 0033 

i ~;&J!fJ·~~ ~-~w.c-., ...... i:Wj" . 
· • q..,lwtnlPT: . -~lff '-~ 

33U 
24J 
l 2U 
12U 
12U 
12U 

26112 

I 420U 
_1 420U 

1,SOOJ 

1,400113 

2.\U 
2.1U 
2.!U 
4.2U 
4.2U 
4.2U 
2.1U 

1 U.S. EnviroiiiiiCIItal Protection AaeriCY RqjOIIIX Prtlimitwy Remedial Goala (PRGs) Table, lrdlslria! 

Soil PRO.. Noveml>er 29, 1999. 
NE Nor tlllblilhcd. 
us/ka miaograms per kilosr-m 

J Eotimarod value. 
u The analyre wu analyzed fbr, but wu not dcteaod above the repottinalimir. 
R QC indiura th&l dai.IIIIIUMblo, c:omi)OWid may or may nor be present. 
N Prcsumplivc ..-icltnu of preoence of marcrial. 
MW Monlronna well 
PW Pubic Wli"'IIJPPly well. 

Shadina indiwes a vahle equal to or JJ;reltcr th4n 11>e EPA Rqjion IX regui&tory value inclicatod for that ~o. 



.. : ........ , ~- ... .:. , .. ! .. 

Coosdllleat Rq;o.IX · : s~• 
PRCt1 

V oladk Ot'pulcs l azlk&) 
Acetone 620,000 IIU 
Baw:ne 1500 IIU 
Carbon Disulfide 72000 IIU 
Medtytc:ne Otloride 21,000 IIU 
Mdhyl Elhyl Ketone 2,800,000 IIU 
Tolw::ne 52 000 IIU 
Tricbloroc:lhc:ne 61000 IIU 
Trichlorofluoromdtwle 200,000 llU 
1,1,2-Trichlo~l.l,l-{rifluorodlw>e 560,000 IIU 

Mlscdlaneold Ve~Jatlle OrpDics (ucflo«) 

Carbon dioxide NE 
OdamdbylcycloteUasiloxane NE 
5 6-Di~l.2.3.4-d4- NE 
Fluorobcnzalc NE 
Hcxamcdlylcycloerisiloxane NE 
Isopropyl alcollol NE 
2 11 bcnwi<: acid NE 
Unkoown ak.obol NE 
Uolmown siloxano'll NE 
Unidmtifcd ComJlOWldlll NE 
Labor&Ull}' artifacu/11 NE 23Jn 

~mi-VolallkO~cs(aglkg) 

Anlhnlcc:ne 10,000 000 350U 
Bc:nzo(a )aothraccoe 2 900 3SOU 
8cozo(b )fluorantheuc 2900 3SOU 
8cmo(k )Ruoranthc:ne 29000 3SOU 
B rvleoc NE )SOU 
Bc:nzo( a)pyrene 290 JSOU 
Chrysc:ne 290000 JSOU 
Fluoranthene 3 000000 3SOU 
lndeoo( 1,2,3~)pyrcnl: 2.900 JSOU 
Pbenanthrenc NE 3SOU 
.Pyn= 5,400,000 3SOU 

MlscdlaMOU$ s-1-Volalile Orp.UCS (111/ka) 

1,2-Bc:nu.ncdicaroxylic .Cd NE 
• Bcozo(k )f\OOfalllllene 29000 
Bis(2-dbvllbexancdoic acid NE 

·-~ NE 
Dcca I H.cy<:loprop[elazulene NE 
2 S-Oimc:dtyl furan NE 
N N-Oimcthvl-fomwnidc 610,000 

l pyhospbonic acid NE 
1-Ethyt-2,3-dimethyl benzene NE 
I-Eihyl-2,4~imethyl benzene NE 

Subsurface Soil Organic Analytical Su"'i1111i"ary- Field Event 2 (January, 2001) 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 

S~2 SB-43 SB-44 SB-45 . SB-46 SB-G7 S~ · s~ SB-69 

15 13U 13 IIU IIU 12U1 12U 12U 35 
13U 13U 12U IIU IIU 12U 12U 12U 31 
13U 13U 12U 1\U IIU 12U 12U 12U 13U 
13U 13U 12U IIU IIU 12U 12U 12U llU 
13U 13U 12U IIU IIU l2U1 12U l2U 19 
13U 13U 12U IIU IIU 12U 12U 12U 2J 
13U IJU 12U llU IIU 12U 12U l2U IJU 
13U JJU l2U llU IIU 12U 12U l2U IJU 
13U 13U 12U IIU IIU 12U 12U 12U 13U 

8J 11 

92113 21JII 431(2 11111 190Jn 31Jil 23Jil 

420U 420U 410U 3SOU 3SOU 380U 390U 400U 410U 
420U 420U 410U JSOU JSOU 380U 390U 400U 410U 
420U 420U 410U 3SOU 3SOU 380U 390U 400U 410U 
420U 420U 410U 3SOU 3SOU 380U 390U 400U 410U 
420U 420U 410U l.SOU 3SOU 380U 390U 400U 410U 
420U 420U 410U JSOU 3SOU 380U 390U 400U 410U 
420U 420U 410U 3SOU 3SOU 380U 390U 400U 410U 
420U 420U 410U 3SOU 3SOU 380U 390U 400U 410U 
420U 420U 410U 3SOU 3SOU 380U 390U 400U 4JOU 
420U 420U 410U 3SOU 3SOU 380U 390U 400U 410U 
420U 420U 410U 3SOU 3SOU 380U 390U 400U 410U 

86NJ 

- -'----

.. ,: .. 
SB-10 · SB-ll SS.I2 

20 14 17 
IIU 13U ISU 
IIU 13U 31 
IIU 13U ISU 
llU 13U ISU 
IIU IJU 2J 
IIU JJU lSU 
IIU 13U !SU 
IIU 13U ISU 

27112 21111 260J/3 

360U 69J soou 
360U 2001 soou 
360U 2SOJ soou 
360U 1101 .soou 
360U 681 .soou 
360U 1701 soou 
360U 2001 soou 
360U 460 soou 
360U 1101 soou 
360U 2801 soou 
360U 460 500U 

IIONJ 

730NJ 

SB-Il 

IIUJ 
IIU 
IIU 
IIU 
I IUJ 
IIU 
llU 
IIU 
IIU 

8JN 

380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 

--

.. 
SB-IlD 

IIU 
IIU 
IIU 
IIU 
IIU 
IIU 
IJU 
IIU 
1\U 

140112 

380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 
380U 

I 

-' 

VJ 

--.:.. 

0 

0 
0 
VJ 
.~ 
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Table~2 

Subsurface Soli Organic Analytical Summary- Field Event 2 (January, 2001) 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 

SB-02 58-0J SB-04 . . SB-05. 
~-: .. . 

. sB-06 S~7. s~ S~D SB-09 
.. 

SB-10 SB-ll SB-ll . 

MIKdlaacous Sem._Volallk Orpllics {ug/lljt) - (CGatlaued) 
2 -Et!Jyl-1 3-dimeth_yl benzene: NE 
4-Ethyl-1 2-dimcthyl benzene NE 
1-Hexacosanol NE 
Hc:xadecvl~xirane isolllet$ NE 
2 S-Hexanedione NE 
4-liydroxy-4-met-2-pentanone NE 
1-Methyl-2-{ 1-methyl)bc:nz.cne NE 
1-Methyi-J.{ 1-methyl)benz.c:ne NE 
l·Methyl-4-{ l·mclhyl)bcnzcne NE 
4-t.1_clhyl-3-pcntcn-2~ne NE 
9-0a.dCC81Wllide, (z) NE 
Odadecanc -dlloro- (2 isomcn) NE 
2 3 4,9 ( IH):Phenantltrcnc NE 180NJ 
2-Flooro-4-nittophenol NE 
2-Floor~·nilnlp/tcnol NE 
1,2 4 S-T etramethyl benzene NE 
Tetrunclh NE 240JN 
I ,2,3-Trimclhyl benzene NE 
I 2 4-Trimclhyl benzene s 200 
Unknown alcohol N£: 95JN 
Unknown amide NE 
Unknown hydrocarbon NE 
Unknown phthlatcs NE 2600J/1 2 
Unknown Compound/# NE 1200112 1400Jf2 JS00Jf2 1300Jf2 ISOOJf2 1100Jf2 670Jf2 1300J/3 19001/5 1600J/J 1200J/4 1700J/4 l3000Jf27 

Pesticides (tqt/kg) 

Alpha Chlordane f2 1100 1.8U 2.2U 2.2U 2.1U 1.8U 1.8U 2.0U 2.0U 2.1U 2.lU l.SU 2.2U 2.4J 
Dieldrin ISO 3.SU 4.2U 4.2U 4.1U 3.SU 3.SU 3.8U 3.8U 4.0U 4.JU 3.6U 4.3U 2.81 
PCB-1254 (Aroclor 1254) 100 3SU 42U 42U 41U 3SU JSU 2.8J 4.SJ 40U 2.9J 3.01 43U sou 

NOTES: 
mglkg milligrams per kilog111m 

NE Not established. 
I U.S. EnvironmeoWI Protectioo Agency Region IX Preliminary Remedial 0o.Js (PROs) Table, Industrial Soil PRGs, November 29, 1999. 

SB Subsurface soil sample 
0 SB-110 is a dupliCAte ofSB-11; SB-SID is a duplicate ofSB-SI; SB-7 10 is a dupliCAteofSB-11 ; SB-SSD is a duplicaieofSB-SS. 
J Estimated value. 
u The analyte was anai)'U'Jd for, but was not detcded above the rcportinl!limit. 
R QC indiCAtes that da1a unusable, compoWid may or may not be present. 
N PR:swnptive evidence of presence ofmttterial. 

Sh.ding indicates a value equal to or gRater than the EPA Region IX regulatory value indicaied for that analyte. 

... , ..... . .· 

.. _ .. .. > ..., .. I ... ... ··· \--J __ ..... -

SB-.d SB,lJD 

' 

! 

13001/4 1200JI) 

2.0U 1.9U 
3.8U 3.8U 
38U 38U 

.. 
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3 1 0 0035 
Table 4-3 

Subsurface Soil Organic Analytical Summary - Field Event 3 (February, 2002) 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 

Constituent . Region IX 
· PRGs1

· 

uglkg micrograms per kilogram 

NE Not established. 

NA Not analyzed. 

MW Monitoring well. 
TW Temporary well. 

SB-lls · . SB:-i ... sS:.t4 · ; 5 

U.S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PROs) Table, Industrial 
Soil PRGs, November 22, 2000. 

J Estimated value. 

U The analyte was analyzed for, but was not detected above the reporting limit. 

Shading indicates a value equal to or greater than the EPA Region IX regulatory value indicated for that analyte . 
SB-125 and SB-121 were collected immediately above the water table at monitoring wells MW-12S and MW-121, respectively. 

These subsurface soil samples were originally named MW-12S and MW-121 in the third Data Evaluation Report (Black & Veatch, 2002) 

SB-14, SB-15 and SB-16 were collected immediately above the water table at temporaray wells TW-14, TW-15, and TW-16, respectively. 

These subsurface soil TW-JS and TW-16 in the third Data Evaluation 

SB-16 
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Several subsurface soil samples had elevated levels ofinorganic contamination. Aluminum, arsenic, 

chromiwn, iron, and lead were detected in subsurface samples above Region 9 PROs for industrial 

soil. Iron is the most widespread of the inorganic contaminants with eight samples containing 

concentrations greater than or equal to the I 0,000 mglk:g PRO for industrial soils. These samples 

were collected from SB-41 (137-139 feet bls), SB-51 (24-26 feet bls), SB-81 ( 118-119 feet bls), 

and SB-11 S (15-16 feet bls) during the first sampling event; SB-02, SB-07, and SB09 during the 

second sampling event; and SB-16 during the third sampling event. Elevated arsenic 

concentrations were detected in three samples and ranged from 3.6 mglkg (SB-11 S) to 26 mglkg 

(SB-16). Aluminum, chromium, and lead were each detected above Region 9 industrial PROs in 

only one sample. Tables 4-4 through 4-6 present inorganic analyte results for subsurface soil 

samples. 

4.1.3 Soil Conclusions 

Very little soils contamination is present in the Capitol City Plume site area. Except for 

benzo( a)pyrene in one sample (SB-16), no organic contamination was detected at elevated levels 

in the RI samples. Inorganic contamination was detected at elevated levels in more samples; 

however, except for sample SB-16, the contamination levels rarely exceeded twice the PRG. SB-

16 was contaminated by arsenic, iron, and lead at 10, 5, and 30 times the respective PRGs. RI 

sampling results do not provide strong evidence for a soil source area that continues to contribute 

to groundwater contamination. 

4.2 Groundwater 
4.2.1 Hydrogeologic Setting 

4.2.1.1 Regional Topography and Surface Drainage. Montgomery is located in the 

northern part of the Coastal Plain Physiographic Province of Alabama (SCS, 1957). 

4.2.1.2 Site Topography and Surface Drainage. Topography in the investigation area 

is largely controlled by the nearby Alabama River (Jones BluffLake) and associated flood plain 

(USGS, 1981 ). The site is located within the 1 00-year flood plain in an area with elevations ranging 

approximately 160 to 260 feet above mean sea level (USGS 1981; FEMA, 1992). Surveyed 

monitoring well locations on site range in elevation from approximately 275 feet amsl at monitoring 

well cluster MW -11 located at the southeast edge of the site to 15 8 feet amsl at temporary 

R:\480 II\ I 09\Section4\ri report. wpd Final 
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Constituent 

lnorga nics ( mglkg) 
Aluminum 

Alllimony 
Arsenic 
Barium 

Beryllium 

Cadmium 

Calcium 
Chromium 

Cobalt 
Copper 

Iron 
Lead 
Magnesium 

Manganese 

Mercury, total 
Nickel 

Potassium 

Selmium 
Silver 

Sodium 
Thallium 

Vanadium 
Zinc 
Cyanide 

-..... .... - ·- .. ,..._ . ·-- .. 
Subsurface Soil Inorganic Analytical Summary - Field Event 1 (March, 2000) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Region IX SB-11 SB-11 SB-11 SB-11 SB-11 SB-11 

PRGs' (8-9ft.) (25-26 ft.) (JI-32 rt.) (41-42 ft.) (55-56 ft.) (61-62 ft.) 

10,000 4400 2900 2200 1700 4800 5000 
82 0.48UJ 0.43UJ 0 .43UJ 0.46UJ 0.56UJ O.SOUJ 
2.7 .052U 0.47U 0.47U O.SIU 0.61U O.S5U 

10,000 13 8.8 II 34 22 39 

220 0.11 0.15 0.40 0.24 0.45 0.39 
81 0.04U 0.04U 0.04U 0.04U 0 .05U 0.05U 

NE 470J 811 44J 1901 SIOJ 700J 

64 6.7 8. I 7.5 I.SU 43 3.8 

10,000 O.IJU 1.5 2.7 0.41 1.3 1.3 
7,600 1.6U 3.6U 3.5U 0 .93U I.IU l.lU 

10,000 3700 6900 6400 2000 4400 3900 
15 3.3 1.7 1.1 1.3 1.9 2.1 

NE 220 260 3\0 190 640 660 

3200 5.6J 38J 64J 411 88J II OJ 
61 0.06U 0.05U 0.051 O.OSU 0.07U 0 .06U 

4100 1.2 1.6 2.0 1.2 2.4 2.3 

NE 180 190 260 180 690 580 

3.9 0 .50U 0.45U 0.45U 0.49 0.58U 0.52U 

3.9 0.14U 0 .\2U 0.\2U O. IJU 0.16U 0.14U 
NE !SOU !SOU 160U !SOU 200U 190U 
NE 0.72U LOU 1.2U 0.71U 0.85U 0.76U 

1400 10 12 9.8 2.2 5 .8 5.4 
10000 4.2U 7.1 9.2 4 .3U 8.3 8.0 

3.5 O.OSU o.osu o.osu o.osu 0.06U 0 .06U 
NOTES: 

mg/kg milligrams per kilogram 

NE Not established. 

I U.S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PRGs) Table, Industrial Soil 

PRGs, November 22. 2000. 

SB Subsurface soil sample 

D SB-110 is a duplicate ofSS.ll; SB-5!D is a dupl icate of SB-51; SB--710 is a duplicate ofSB-71 ; 

SB-8SD is a duplicate of SB-8S; 

J Estimated value. 

u The arn~lyte was analyzed for, but was not detected above the reporting limit. 

R QC indicates that data unusable. compound may or may not be present. 

N Presumptive evidence of presence of material 

Shading indicates a value equal to or greater than the EPA Region IX PRG indicated for that analyte. 

, .. _ .,. 
SB-11 SB-11 SB-11 

(71-72 ft.) (83-34 ft.) (91-92 ft) 

2300 2400 1800 

0.47UJ O.SOUJ O.S IUJ 

0.51U 0.55U 0.56U 
20 14 12 

0.25 0.25 0 .16 

0.04U O.OSU O.OSU 

210J 280J 2901 

2.4 2.6 1.6U 

0.42 0.55 0.96 

0 .62U 0.74U 4.7U 

3100 2700 1900 

1.5 1.5 4.7 
240 260 190 

48J SOJ 170J 

0.05U 0.06U 0.06U 

1.4 1.4 1.4 

290 3 10 240 

0.49U 0.64U ' 0.53U 

O.IJU 0.14U 0.14U 

170U !SOU 170U 
0.71U 0.76U 0.78U 

2.7 3.1 2 .1 
5.2 4.2U 24 

o.osu 0.05 0.06U 

D 



Constituent 

lnorganics (mg/kg) 
Aluminum 

Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury, total 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 

Zinc 
Cyanide 

-

Table 4-4 
Subsurface Soil Inorganic Analytical Summary • Field Event 1 (March, 2000) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabam a 

Region IX SB-11 SB-11 SB-11 SB-IID SB- 11 SB-11 

PRGs' (101-102 ft.) (112-113 ft.) (122-123 ft.) ( 122-123 ft.) ( IJ 1-132 ft.) (140-141 ft.) 

10,000 2100 2200 1800 1800 2 100 2100 

82 0.46UJ 0.47UJ 0.49UJ 0.4KUJ 0.52UJ O.SOUJ 

2.7 o.sou 0.51U 0.53U 0.53U 0.57U 0.55U 
10,000 16 16 15 15 27 16 
220 0.22 0.26 0. 17 0.17 0 .1 8 0.39 

81 0.04U 0.04U O.OSU 0.05U 0.05U 0.05U 

NE 52 0J 470J 340J 340J 7101 9 10J 

64 1.9U 2.4 2.6 2.0U 2.6 2.8 

10,000 0.5 0.45U 0.50 0.60 1.2 0.99 
7,600 0.74U 0.92U 0.88U 0.72U 0.89U I.I U 
10,000 2200 2200 2200 2000 2700 6200 

75 1.6 1.3 1.3 1.31 2.1 1.8 
NE 290 230 2 10 200 370 460 
3200 551 471 681 881 2701 200J 

6 1 0.05U 0.06U o.osu 0.06U 0.06U 0.05U 
41 00 0.8 1 0.73U 0.77U 0.71 3.6 0.55 
NE 340 290 310 280 420 580 
3.9 0.48U 0.49U 0.51 U 0 .78U o.ssu 0.52U 

3.9 0. 13U O.IJU 0. 14U 0.14U O. ! SU 0.14U 

NE 130U I SOU 160U 1700 180U 140U 
NE 0.70U 0.72U 0.74U 0.73U 0.80U 1.4U 

1400 2.3 3.2 2.3 2.2 3.0 3.4 
10000 3.9U 4.3U 2.9U 2.9U 5.7 4.3U 
3 .5 O.OSU o.osu 0.05U o.osu 0.06U 0.06U 

NOTES: 

mgllcg milligrams per kilog111m 

NE Not established. 
1 U.S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PRGs) Table, Industrial Soil 

PRGs, November 22, 2000. 

SB Subsurface soi I sample 
D SB-IID is a duplicate ofSB-11; SB-510 is a duplicate ofSB-SI; SB-710 is a duplicate ofSB-7 1; 

SB-SSD is a duplicate of SB-8S; 

J Estimated value. 

u The analyte was analyzed fo r, but was not detected above the reporting limit. 

R QC indicates that data unusable. compound may or may not be present. 

N Preswnptive evidence of presence of material. 
Shading indicates a value equal to or greater than the EPA Region IX PRG indicated for that analytc. _ _, __ _ - -

SB-41 SB-41 SB-51 
(25-26 ft. ) ( IJ7-139 ft) (8-10 ft.) 

1500 8900 5000 
0.53UJ 0.74U.I .. 0.56U1 
0.7 1U 2 .1U 1.1 

4.4 59 42 
0. 18U 0.97U 0.67U 
0 .04U 0.09U 0.07U 

94 7600J 5401 
5.6 13 3 .2 
2.2 7.6 1.9 

2.2U JJ 6.2 
4400 :' :z~,: 14;ooQ~F;~ 7900 
1.3J 10 5.9 
210 3900 310 
45J 72 380 

O.OSU 0 .07U 0 .05U 
1.2 18 1.7 

220 3100 540 
0 .47U 0.86U 0.52U 
0. 12U 0 .20U O. ISU 
170U 76U 58U 
0.6 \U I.OUJ 0.76UJ 

5.7 12 9.2 
4 .4 591 28J 

O. IOU 0. 12U 0 .1 6U 

-·- -~ ... 



.. 
Constituent 

lnorganics (mglkg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
C<>pper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury. total 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

•. ~~ , .. . ,.\- .. ..... - .... , ~- · 

Subsurface Soil Inorganic Analytical Summary - Field Event 1 (March, 2000) 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 

Region IX SB-51 SB-51 SB-51 SB-51 SB-5lD SB-51 

PRGs' (24-26 ft. bls (28-30 ft bls) (45-47 ft bls) (55-57ft bls) (55-57ft bls) (59-61 ft bls) 

10,000 5000 3400 4300 1800 1700 2200 
82 0.61UJ 0.61UJ 0.62UJ 0.56UJ 0.56UJ 0.60UJ 
2.7 . : .. 8~7 . ·. .. 0.45U 0.45U 0.7 0.58U 0 .44U 

10,000 21 20 27 92 8.8 25 
220 0.56U 0.38U 0.57U 0.49U 0.48U O.SIU 
81 0.07U 0.07U 0.07U 0.06U O.o?U 0.07U 

NE 640J 6501 57 0J 170J 140J 54 0J 
64 4 . [ 4 [2 6.1 6.1 3.9 

10,000 3.1 0.19U 4.1 1.9 1.7 0.35 
7,600 2 .2 1.8 8.9 II 3.6 3.2 
10,000 .. 14,o00" . :,- 6600 7900 7600 7200 4700 

75 3.1 4 .1 3.5 1.9 2.7 1.7 
NE 530 450 700 200 190 320 
3200 160 23 84 63 64 71 
61 0.06U 0.06U 0.06U 0.06U 0.05U 0.06U 

4100 1.4 0.21U 2.1 1.4 1.2 1.2 
NE 650 470 720 240 240 330 
3.9 0.52U 0.52U 0.53U 0.49U 0.48U 0.64U 
3.9 0.16U 0.17U 0 .17U O.ISU 0.15U 0.16U 

NE 63U 63U 64U 57U 58U 62U 
NE 0.82UJ 0.83UJ 0.84UJ 0.75UJ 0.76UJ 0.81UJ 

1400 9.2 7 24 9.4 9.0 4.2 

10000 liJ 6.9J 20J 13J 9.6J 37J 
3.5 0 .14U 0.09U 0.15U O.IOU 0.09U O. IIU 

NOTES: 

mglkg milligrams per kilogram 

NE Not established. 

I U.S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PRGs) Table, Industrial Soil 

PRGs, November22, 2000. 

SB Subsurface soil sample 

D SB-liD is a duplicate ofSB-11; SB-SID is a duplicate ofSB-SI; SB-710 is a duplicate ofSB-71; 

SB-SSD is a duplicate of SB-SS; 

J Estimated value. 

u The analyte was analyzed for, but was not detected above the reporting limit. 
R QC indicates that data unusable, compound may or m11y not be present. 

N Presumptive evidence of presence of material. 

Shading indicates a value equal to or g,eater than the EPA Region IX PRG indicated for that analyte. 

SB-51 SB-51 SB-51 

(74-76 ft bls) (78-80 ft bls) (95-97 ft bls) 

3100 3400 1500 
0 .63UJ 0.89UJ 1.6UJ 
0.46U 0.70U 0.97U 

20 15 18 
0.36U 0.29U 0.2lU 
0.07U 0.26U 0.26U 
460J 75U 72U 
1.1 3.0 2.4 

0.24U 0.58 1.3U 
2.5 0.99U uu 

1900 2200 3900 
2.1 1.8 1.4 
330 300J 160J 
79 39 180 

0.06U 0.06U 0.06U 
0.92 1.4U 4.0U 
440 550 270 

0.53U 0.62U 0.60U 
0.17U 0.46U 0.81U 
6SU 250U 240U 

0.8SUJ l.IU l.OU 
1.6 3.5 3.8 

9.5J 7.1 6.7 
O. IOU 0.16UJ 0.12UJ 

C) 

0 
0 
0·1 
co 



Constituent 

lnorgamics (mg/kg) 
Aluminum 

Antimony 
Arsenic 

Barium 
Beryllium 

Cadmium 
Calcium 

Chromium 
Cobalt 
Copper 
Iron 
Lead 

Magnesium 
Manganese 

Mercury. total 
Nickel 
Potassium 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

- -

Table 4-4 
Subsurface Soil Inorganic Analytical Summary - Field Event 1 (March, 2000) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Region IX SB-51 SB-51 SB-SI SB-SI SB-51 SB-51 

PRGs' (105-107 ft) (109-111 ft) (125-127 ft) (129-131 ft) (142-144 ft) (155-157 ft) 

10,000 1600 2700 2900 1800 1400 1500 
82 0.89UJ I.OUJ I.OUJ 0.90UJ .88UJ 0.84UJ 
2.7 1.5 0.73U 0.78U 0.71U 0.69U 0.69U 

10,000 13 20 28 19 9.1 22 
220 0.19 0.3 0.35 0.24 0.14 0.17 
81 0.27U 0.28U 0.28U 0.27U 0.26U 0.26U 

NE 75U 78U 78U 76U 74U 74U 
64 1.7U 3.3 3.0 1.7U 1.4U 1.8U 

10,000 O.SSU 1.2 1.2U 0.56U O.SSU 1.1 
7,600 1.7 1.1 I.OUJ 0.73U 0.72U 1.0 
10,000 2000 2600 3300 1800 1500 1800 

15 I.IJ 1.4 1.2 1.1 0.6SU 3.4 

NE 1801 JOOJ 340J 190J 200J 220J 
3200 38 82 79 37 29 230 

61 0.06U 0.06U 0.06U 0.06U 0.06U 0.06U 
4100 0.68U 1.4U I.SU 0.63U O.SOU 1.6U 
NE 280 480 520 340 370 380 
3.9 0.63U 0.66U 0.65U 063U 0.62U 0.62U 

3.9 0.46U 0.48U 0.72U 0.46U 0.45U 0.46U 
NE 250U 260U 260U 2SOU 2SOU 250U 

NE I.IU 1.7U I.IU I.IU I.IU I.IU 
1400 2.5 3.4 4.2 2.1 1.7 1.9 

10000 3.7 5.6 5.0 3.3 5.3 4.8 
3.5 0.08UJ 0.09UJ 0.08UJ 0.07UJ 0.08UJ O.IOJ 

NOTES: 

mglkg mill igTllmS per kilogTllm 

NE Not cslablished. 
l U.S. Environmenlal Protection Agency Region IX Preliminary Remedial Goals (PROs) Table, 

Industrial Soil, PR<r.i, November 22, 2000. 

SB Subsurface soi I sample 

0 SB-IJD is a duplicate ofSB-11; SB-5!0 is a duplicate ofSB-S!; SB-710 is a duplicate ofS!l-71; 
SB-8SD is a duplicate of SS..SS; 

J Estimated value. 
u The analyte was analyzed for, but was not detected above the reporting limil. 

R QC indicotes that data unusable, compound may or may not be present 

N Presumptive evidence of pn:scnce of material. 
Shading indicates a value equal to or greater than the EPA Region IX PRG indicated for that analyte. 

SB-SI SB-6S SB-6S 

(160-162 ft) (25-27 ft) (65-67 ft) 

2000 4500 2200 
0.94UJ 0.59UJ 0.57UJ 
0.82U 1.3U 0.88U 

18 21 20 
0.28 0.24U 0.29U 

0.28U 0.04U 0.04U 
820 520 190 

2.0U 4.6 3.2 
0.58U 3.2 3.2 

0.96U 1.8U I.OU 
3700 7700 4200 

1.2J 3.2J 2.8J 
5001 440 200 
37 2301 210J 

0.06U 0.06U 0.06U 
0.96U 1.6 2.2 

630 360 220 
0.66U 0.75U O.SIU 
0.48U 0.14U 0.13U 
260U 220U 200U 

I.IU 0 .68U 0.66U 
2.4 II 5 
6.9 6.3 3.7 

0.\IUJ 0.04U o.osu 

- .. , - -·- - ---··~- ... 



-
Constituent 

lnorganic:s (mglkg) 
Aluminum 
Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 
Mercury, total 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thalliwn 
Vanadium 
Zinc 
Cyanide 

. , .... .... - .... : .. 
Subsurface Soil Inorganic Analytical Summary - Field Event 1 (March, 2000) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Region IX SB-71 SB-710 SB-71 SB-8S SB-8SD SB-8S 

PRGs' (53-55ft) (53-55ft) (127-129 ft) (30-JI ft) (30-31 ft) (39-40 ft) 

10,000 4600 4900 2800 1400 1500 3200 

82 0.65UJ 0.65UJ 0.64UJ 0.46UJ 0.47UJ 0.49UJ 
2.7 0.48U 0.48U 0.47U o.sou 0.51U 0.53U 

10,000 35 42 21 8.3 6.2 21 
220 o.sou 0.53U 0.56U 0.13 0.14 0.29 

8\ 0.08U 0.08U 0.07U 0.04U 0.04U o.osu 
NE 900J 830J 1700J 14J I3J 300J 
64 5.8 6.4 2.5 4.8 5.9 2 .4 

10,000 1.5 1.5 0.20U 2.2 2.2 0.98 
7,600 3.8 8.5 9.5 1.9U 2.2U 0 .60U 
10,000 4500 4900 7000 4100 4600 3700 

75 2.5 2.7 2.2 2.1 1.8 2.1 

NE 680 740 670 79 87 260 
3200 180 180 86 90J 821 360J 
61 0.06U 0.06U 0.06U 0.06U 0.05U 0.06U 

4100 2.7 2.9 0.61 0.96 1.2 2.1 

NE 910 1100 1000 92 100 280 
3.9 O.SSU 0.6 0.54U o.sou 0 .49U O.SIU 

3.9 0.18U 0.18U 0.17U 0.13U 0.13U 0.14U 
NE 67U 67U 65U 160U 180U 180U 

NE 0.88U1 0.88UJ 0.86UJ 0.69U 0.71U 0.74U 

1400 3.9 4.7 2.6 5.0 5.1 4.0 

10000 16J 14J 121 6.7 4 .0U 4.7 

3.5 O. IIU 0.09U O. JSU o.osu 0.27U o.osu 
NOTES: 

mglkg milligrams per ki lograrn 

NE Not established. 

l U.S. Environmental Protection Agency Region IX Puliminary Remedial Goals (PRGs) Table, Industrial Soil 

PRGs, November 22, 2000. 

SB Subsurface soil sample 

D SB-IID is a duplicate ofSS-11; SS-SID is a duplicate ofSB-51; SB-710 is a duplicate ofSS-71; 
SB-8SD is a duplicate of SS-8S; 

J Estimated value. 

u The analyte was analyzed for, but was not detected above the reporting limit. 

R QC indicates that data unusable, compound may or may not be present. 

N Presumptive evidence of presence of malerial. 
Shading indicates a value equal to or gn:ater than the EPA Region IX PRG indicated for that analyte. 

.. 
SB-81 SB-9S SB-IOS 

(118-119 ft) (58-59ft) (58-59ft) 

2400 2700 9700 

0 .52UJ 0.50UJ 0.55UJ 

0.98U O.SSU 0.60U 

100 19 64 
0.44 0.21 0.94U 

0.25U o.osu O.OSU 

780J 320J 2100 
3.7 1.9U 6.4 

1.7 0.72 2.6 
1.4U LOU 2.1 

. . :·u ;ooo,·: .. ··, 2400 7600 
2.2 1.6J 3.7J 
470 250 1500 

640J IIOJ IOOJ 
O.OSU O.OSU 0.06U 

1.4 1.2 4.1 

590 170 1100 

0.62U 0.53U 0.57U 
O. ISU 0.14U 0.16U 

190U I SOU 270U 
2.3U 0.77U 0.90U 

4.4 3.2 9.8U 
6.9 3.6U 20 

0.06U 0.08U 0.06U 

(.N 

0 



Constit uent 

l no~anics (mg/kg) 
Alumin um 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

M anganese 

Mercury, total 

Nickel 

Potassium 

Selenium 

S ilver 

Sodium 

Thalliwn 

Vanadium 

Zinc 

Cyanide 

- - -

Table 4-4 
Subsurface Soil Inorganic Analytical Summary - Field Event 1 (March, 2000) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Region IX S B-IIS S B- IIS SB-111 SB-111 S B-111 

PRGs' (1 5-16 ft) (33-35 ft} ( 74 -75 ft) ( 99-100 rt} (139-J 40 ft) 

10,000 9500 2900 2800 6800 3400 

82 12UJ IIUJ 0.44UJ 0.47UJ 0.47UJ 

2.7 :· --.- ·:::~.~t6 . .· . 0.4 1U 0.49U O.SIU O.SIU 

10,000 29 8.7 14 74 46 

220 0.80U O. SOU 0.3 1U 0.74U 0.3 1 

8 1 0.94U 0.86U 0.04U 0.04U 0.04U 

NE 360 IOU 220 700 5 10 

64 ·····~:;:~ :J~o ;·: .. :u 5.0 4.8 2.6 

10,000 4.0UJ 2.7UR 1.1 1.9 4.6 

7,600 2.2U I.I U 0.85 0.86 0.68 

10,000 ~~li-;a6;if@;:'-.:.~:; 3000 4200 6400 3600 

75 6.8J 1.6J 1.9J 4.2J 2.J J 

N E 430 220 340 770 460 

3200 76J 6 1J 56J 450J 200J 

6 1 0.08U o.osu O.OSU O.OSU 0.04U 

4 100 7.2U 6.6U 1.2 2.7 2.7 

NE 520 540 630 740 370 

3.9 0.60U O. S5U 0.47U 0.49U 0.49U 

3.9 1.2 l.lU 0. 13U 0.13U 0.13U 

NE 16 7.2 140U 130U ! SOU 

N E 0.4 8U 0.44U 0.68U 0.73U 0.7 1U 

1400 28 4.3 3.9U 7.4U 4.5U 

10000 IJ 5.7 J .5 9.3 6 .8 

J .S O.II U O. II U 0.05U O.OSU O.OSU 

NOTF.S: 

mgllcg milligrams per kilogtam 

NE Not establ islled. 

I U.S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PRGs) Table , Industrial Soil 

PRGs, November 22, 2000. 

SB Subsurface soil sample 

D SB- IlD is a d uplicate ofSB-11; SB-510 is a d uplicate of SB-51; SB-710 is a duplicate ofSB-71; 

SB-8SD is a duplicate of SB-8S~ 

J Estimaled value. 

u The analyte was analyzed for, but was not detected above tile reporting limit. 

R QC indicates tllat data unusable, comp<~und may or may not be present. 

N Presumptive evidence of presence of material. 

Shading indicates a value equal to or greater tllan the EPA Region IX PRG indicated for that analyte. 

- .. ,- .. ·• · 

S B-111 S B-111 

( 180-181 rt) (237- 238 f t) 

1700 2700 

0.44UJ O.SI UJ 

0.49U I.OU 

4 1 29 

0.27U 0.60U 

0.04 U O.OSU 

190 1300 

4.1 3.7 

0 .!!5 1.4 

0 .75 1.0 

2 100 :.·-~;~·: ';·~;., ~1i'lo·o ,. :: ~ {: -· 
1.71 1.6J 

150 680 

460J 290J 

O.OSU o.osu 
1.8 1.0 

280 850 

0.47U 0.53U 

0.13U 0.14U 

I SOU 220U 

0.68U 1.8U 

2.2U 5.0U 

3.1 6.0 
O.OSU 0.06U 

-



- - ... 

Constituent Region IX SikH SB-02 

PRGs1 

lnoreanin (mg/q) 

Aluminum 10000 t,SOO 6100 

Arsenic 2.1 1.1 I.IU 

Barium 10,000 6.7J 26J 

Cadmium 81 0.13U 0 .16U 

Calcium NE 61 390 

Chromium 64 II 13 

Cobalt 10,000 2.1 4.3 

Copper 7,600 3. 1UJ 8.9J 

Iron 10,000 5,600 u;cioo -
laid 75 1.3 4.1 

MIW!esium NE ISO 880 

Manganese 3,200 73 85 

Mercury, total 61 oosu 0.22 

Nickel 4,100 1.6 4.6 

Potassium NE 130 640 

Vanadium 1,400 8.3U 29 

Zinc 10,000 II 17 

NOTES: 

.... - ·- .. ·-
Subsurface Soil Inorganic Analytical Summary • Field Event 2 (January, 2001) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

SB..OJ SB-04 SB-05 SB-06 SB-07 SB-08 SB-080 SB-09 SB-10 

8,100 4,800 1,600 330J S,200J 820J 960J 5,300J 1.400J 

l.OU I.OU 0.88U 0.89U I.IU l.OU I.OU I.OU 0.83U 

29J 19J 7.0J 3. I 63 8.1 10 34 7.7 

O.ISU O.ISU 0.26U 0.13U 0.16U 0.14U 0. 15U O.ISU 0.12U 

470 660 IS 26 260 110 140 480 20 

14 4.1 1.2 3.4J 7.0J 8.3J 6.8J 14J ISJ 

4.9 2. 1 4.2 0.66 II 1.2 1.3 9.1 1.4 

8.2J l.6UJ 3.2UJ O.S8UJ 3.8UJ I.OUJ 1.3UJ 6.1UJ 3.0UJ 

7,900 6,300 4,900 1.800 · ·:.;.IO,oOO .' 4,700 4,900 . u.ooo 5, 100 

4.1 2 I.IJ 0.7$J 4.6J 2.4J 4.3J S.2J 1.8J 

980 700 120 JOUJ 7 10J 88J IOOJ 54 0J 140J 

91 110 62 59 570 85 100 190 34 

o.osu o.osu 0.04U 0.04U 0Jl6U 0.06U O.OSU 0.06U o.osu 
4.7 3.1 1.4 O.SJJ 4.9J 0.93J I.IJ 3 8J I.SJ 

770 550 120 28J SIOJ II OJ IJOJ 400J ISOJ 

26 6.3U 6.6U 1.8 IS s 4.9 19 6.9 

IS II 4.6 1.6J 19J 4.SJ 6. 1J 20J 4.6J 

msfkg miUign.ms per kilopvn 

NE Not esublished. 

I U.S. Environrnerul Prot~ion Agency Region IX Ptdiminaty Rcrncdial Goals (PRGs) Table, lndustriol Soil PRG., No-mer 22, 2000. 

SB Subowfooe soil >ample 

D SB-80 iJ a dupliwe of SB-8; SB-1 JD is a duplicate ofSB-13 

J Estimated value. 

u Tile analyte wu analyzed far, but wu 1101 deteoted above the reponins limit. 

R QC indiwes that data unusable, compound may or may not be presa!l. 

N Presumptive evidence of pres<na: of materiJI. 

Shadi"'l indicates a value equal to or gJWcr than the EPA Region IX regulltclfy value indicated forthat anal )'I e. 

• •• ' ' - .. 

SB-11 SB-12 SB-IJ SB-lJD 

6,100] .lt,ooo.i ' 4,200J 4,300J 

l.2J 1.2U 0.9SU 0.92U 

57 140 39 72 

0.16U 0.18U 0.14U 0. 13U 

3,300 I 200 440 1,700 

12J 26J 14J 14J 

2.9 3.3 5.2 4. 1 

IOJ 17J 4.6UJ S.8J 

6,500 3,200 700 9,900 

18J 16J 4J 21J 

900J 620J 610J 840J 

94 9.9 110 96 

0.09U 0.18 0,06U 0.06U 

3.3J 7.8J 4.1J 3.4J 

320J 370J 390J 360J 

16 24 14 13 

19J 22J 17J ISJ 

C) 
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Table 4-6 
Subsurface Soil Inorganic Analytical Summary- Field Event 3 (February, 2002) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Constituent Region IX SB-12S SB-121 SB-14 SB-15 SB-16 

PRGs1 

lnorganics (mgl~~. 

Aluminum IOJ>OQ NA NA 4,000 3,900 8,000 

Antimony 82 !'!A NA 0.72UJ 0.72UJ IOJ 

Arsenic 2.7 NA NA 0.60U 1.1 l:i'/;~'{{''A~?:£.::il-~;.~3-~ 

'Barium 10,000 NA NA 34 16 1,000 

·Cadmium 81 NA NA 0.09U O. IOU 3.3 

~alcium NE NA NA 500 310 34000 

Chromium 64 NA NA 8.2 10 33 

Cobalt 10,000 NA NA l_!_ 1.7 7.5 

Copper 7,600 NA NA 4.2U 4.7U 480 

Iron 10,000 NA NA 5,400 5,500 :f/1{~: •..:· ~:1[:";?.::;: 
• -'-!·~~!"·' . 

Lead 75 1'1_~ NA 3.5 3.8 1\)};.,;;i:i~iln~ :: ',: :-:~ 

~esium NE NA NA 640 260 3,100 

..... ~~lese 3,200 NA NA 20 4.6 740 

uy, total 61 NA NA 0.06U 0.60U 0.29 

[Nickel 4,100 NA NA 4.7 2.8 37 

[Potassium NE NA NA 490 280 1,300 

[Sodium NE NA NA 660 620 1,400 

[Vanadium 1,400 NA NA II 10.0 17 

[Zinc 10,000 1'/__A_ NA _2) 17 1,900 

NOTES: 

mglkg milligrams per kilogram 

NA Not analyzed 

NE Not established. 

MW Monitoring well. 

TW Temporary well. 

I U.S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PRGs) Table, 

Industrial Soil PRGs, November 22, 2000. 

J Estimated value. 

u The analyte was analyzed for, but was not detected above the reporting limit. 
I 

Shading indicates a value equal to or greater than the EPA Region IX regulatory 

value indicated for that analyte. 

SB-12S and SB-121 were collected immediately above the water table at monitoring wells MW-12S and MW-1 21, respectively. 

These subsurface soil samples were originally named MW-125 and MW-121 in the third Data Evaluation Report {Black & Veatch, 2002) 

SB-14, SB-15 and SB· I6 were collected immediately above the water table at temporaray wells TW-14, TW-15, and TW-16, respectively. 

These subsurface soil samples were v .. 6 ... .:;::: named TW-14, TW-15 and TW-16 in the third Data Evaluation Repon (Black & Veatch, 2002) 
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monitoring well TW -16, located near the Alabama River at the northwest portion of the site. The 

Alabama River is located within 2,000 feet west of the si~e, with banks approximately 100 feet 

above mean sea level (USGS, 198 I). Surface soils in the area are of the Amite-Cahaba soil series, 

which typically are level to sloping well drained soils consisting primarily of silty and sandy clay 

loam (USDA, 1960). 

4.2.1.3 Regional Geology. Geologic formations beneath the area are comprised of 

approximately 810 to 880 feet ofUpper Cretaceous and younger sedimentary deposits resting on 

a pre-Cretaceous crystalline rock basement complex(USGS, 1981; USGS 1963). The crystalline 

basement rocks, comprised primarily of schist, gneiss, granite, quartzite and marble, slope (down) 

southeastward at approximately 60 to 1 00 feet per mile (or approximate! y one foot for every 53 

to 88linear feet) (USGS, 1963). A nonconformity exists between pre-Cretaceous basement rocks 

and overlying Upper Cretaceous age deposits (USGS, 1963). 

In the Montgomery area, geological formations that rest on pre-Cretaceous basement rocks are, 

in descending order: Terrace deposits, the Eutaw formation, Gordo formation, and Coker 

formation (USGS, 1963 ). 

Terrace deposits in the area are Quaternary in age and typically consist of pale yellowish-orange 

medium to coarse grained ferruginous quartzose sand, dark reddish-brown sandy clay, and lenses 

of well-rounded gravel, ranging in size from pebbles to cobbles, with pebble size being dominant 

(USGS, 1963). Terrace deposits are remnants of a series of former river channels from the 

ancestral Alabama River (USGS, 1963). These channels were successively abandoned as lower 

channels were formed, creating plains sloping downward toward the Alabama River (USGS, 

1963). In Montgomery County, Terrace deposits rest unconformably on Upper Cretaceous 

deposits and range from 1 0 to 1 00 feet in thickness (USGS, 1963 ). These deposits are present 

at or near land surface in a belt approximately 6 to 8 miles wide that roughly parallels the Alabama 

River (USGS, 1963). In the investigation area, Terrace deposits overlay sediments of the Eutaw 

formation (USGS, 1963). 

The Eutaw formation is ofU pper Cretaceous age and described as consisting of upper and lower 

zones of marine sands separated by marine clay (USGS, 1987). Sediments of the Eutaw formation 
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are primarily greenish-gray unconsolidated micaceous, glauconitic, and fossiliferous sand 

interbedded with micaceous and glauconitic clay and sandy clay (USGS, 1963). Upper portions 

of the Eutaw formation also contain light gray to white thin ( 6 to 12 inch thick) beds of calcareous

cemented quartzose sandstone that is also galuconitic and fossiliferous (USGS, 1963). The 

thickness of the Eutaw formation may be up to 400 feet in some areas and crops out in the City 

ofMontgomery (USGS, 1963). In Montgomery County, the Eutaw formation lies unconformably 

on the Gordo formation and dips southward at approximately 40 to 65 feet per mile (or one foot 

of dip for every 81 to 132 linear feet) (USGS, 1963). 

The Gordo formation is also Upper Cretaceous in age and primarily consists of yellowish-orange 

ferruginous quartzose sand interbedded with reddish-brown to pale reddish-purple sandy clay 

(USGS, 1963). Beds consisting primarily of clay are present in the upper and lower portions of the 
formation (USGS, 1963). Beds consisting primarily of sand separate these clay beds. These 

sandy portions of the Gordo formation are typically 40 to 100 feet in thickness (USGS, 1963 ). 

The total thickness of the Gordo fonnation is approximately 200 feet in the study area ( CH2M Hill, 

1997). In the Montgomery area, the base of the Gordo formation consists of a thin bed of quartz 

gravel (USGS, 1963), and the top of the Gordo formation ranges from approximately 30 to 400 

feet below land surface (USGS, 1963; USGS, 1981 ). The Gordo formation rests unconformably 

upon the Coker formation (USGS, 1963). 

The Coker formation is ofUpper Cretaceous age and comprised of poorly consolidated beds of 

clay, sand, and gravel (USGS, 1963 ). The Coker formation generally ranges from 360 to 600 feet 

in thickness in the area (USGS, 1963). The upper 300 to 400 feet of the formation is typically a 

light greenish-gray glauconitic micaceous quartzose sand thinly laminated with greenish-gray 

micaceous clay (USGS, 1963). The upper portion of this formation is also fossiliferous and 

contains lignite and hard calcareous sandstone (USGS, 1963). The lower portion of the formation 

(the lower 150 feet) consists of arkosic sand (pale yellowish-orange) interbedded with reddish

brown, pale red-purple, or pale green sandy clay (USGS, 1963). The Coker formation rests upon 

the pre-Cretaceous crystalline rocks (USGS, 1963). The Coker formation and the overlying 

Gordo formation constitute the Tuscaloosa Group (USGS, 1987). 
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Locally, the geology is typical of the surrounding area with Terrace deposits resting on Upper 

Cretaceous age sedimentary deposits (the Eutaw formation, Gordo formation, and Coker 

formation) which, in turn, are on pre-Cretaceous crystalline rocks (CH2M Hill, 1997; USGS, 

1963). Table 4-7 summarizes geological and hydrogeological units. 

According to a nearby boring log (located approximately 1,200 feet northwest from the suspected 

source area), Terrace deposit thickness is approximately 67 feet, consisting of about 22 feet of 

sandy clay on 4 5 feet of medium to very coarse rounded quartzose sand and rounded pebble sized 

gravel deposits (CH2M HILL, 1997). Geotechnical testing reflects similar lithologic descriptions 

at an adjacent (west) property; however, an onsite driller's log (for MW 4) suggests a local clay and 

silt layer from approximately 35 to at least 50 feet bls (CTE, 1992; ADEM, 1995). 

The Eutaw formation in the study area is significantly thinner than in some other areas in the 

Montgomery area; likely the result of erosion by the ancestral Alabama River (CH2M HILL, 1997; 

USGS, 1963). As a result, the upper sandy zone and clay zone of the Eutaw formation are not 

present (USGS, 1987). In the study area, the Eutaw formation is comprised of approximately 65 

feet of deposits, consisting primarily of sand (CH2M HILL, 1997). 

The Eutaw formation is on approximately 3 7 feet of sandy clay that constitutes the upper portion 

of the Gordo formation (CH2M HILL, 1997; USGS, 1993). The remainder of the Gordo 

formation is comprised of approximately 165 feet of deposits consisting, primarily of sands 

(CH2M HILL, 1997). The Gordo formation is on approximately 3 7 feet of sandy clay, which 

constitutes the upper portion of the Coker formation (CH2M HILL, 1997). Beneath this sandy 

clay are two permeable portions of the Coker formations, both comprised primarily of sand. The 

upper sand zone is approximately 160 feet thick in the study area and is on a clay layer that is 

approximately 32 feet thick (CH2M HILL, 1997). The thickness of the lower sandy zone is 

undetermined beneath the study area because available boring logs did not penetrate the full 

thickness ofthe Coker formation (CH2M HILL, 1997). 

4. 2. 1.4 Site-Specific Hydrogeology. Locally, three commonly used aquifers are beneath 

the study area: the Eutaw (shallow) aquifer, the Gordo aquifer, and the Coker aquifer 
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Generalized Summary of Hydrogeologic Units for the Area Around Capitol City Plume Site 
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Cretaceous 
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Deposits 
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- 165' 

-37' 

-160' 

Clay La'yer 
-32' 

> 8'• 
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--67' -132' 

-132' - 169'0 

-169' - 334' 
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ADEM 1995 (Well #4) 

CH2M HILL p. 2-1 , 
Figure 2-I.Figure 2-4, 
Table 2-2. Well liS. 

~--~~s~~ey~ ~~~y~~~~~~~--~ 
•• Data is from Municipal wellll8 that is approximately 1,200 feet nortltwest of tile site. 
••• A Clay and Silt zone is present locally in suspected source area(> 15 feet thick). 
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Conf - Confining 
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deposits consisting primarily of sand, utilized as water supply aquifer 

deposits consisting largely of clay ~ ~dy clay. 
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(USGS, 1987). Each aquifer is used for mwlicipal water supplies in the Montgomery area (USGS, 

1987). Figure 4-1 is a generalized geologic map and Figure 4-2 is a generalized diagram illustrating 

hydrogeologic units beneath the study area. 

Terrace deposits combined with the lower sandy zone of the Eutaw formation comprise the Eutaw 

aquifer or shallow aquifer (CH2M HILL, 1997). Groundwater in the study area is typically 

encountered from approximately 30 to 45 feet bls in the shallow aquifer (CTE, 1992; CH2M 

HILL, 1997). The shallow aquifer exists under both unconfined and confined conditions in the 

Montgomery area (CTE, 1992; CH2M HILL, 1997). Available information does not indicate 

whether the shallow aquifer is confmed in the study area; however, boring logs from an adjacent 

property indicate the Eutaw aquifer is unconfmed (CTE, 1992; CH2M HILL, 1997). A boring 

(MW 4) indicates a localized silt and clay low permeability zone may exist from approximately 3 5 

to at least 50 feet BLS (ADEM, 1995). The saturated thickness of the shallow aquifer beneath 

the study area is expected to be approximately 90 to 100 feet, with the local groundwater flow 

westward toward Jones Bluff Lake (CH2M Hill, 1997; CTE, 1992; USGS, 1987). A 

groundwater divide within the shallow aquifer may be present on the north, east, and south sides 

of the study area (CH2M HILL, 1997). This divide, if present, is believed to reflect topographic 

highs. It has not been determined whether the divide is based on measured groundwater levels 

(CH2M HILL, 1997). Pumping of the shallow aquifer has created a cone of depression west of 

the study area; however, this does not appear to influence groundwater flow in the shallow aquifer 

near the study area (USGS, 1987; CH2M HILL, 1997). Aquifer tests conducted on the Eutaw 

aquifer in the Montgomery West WeU field indicate an average transmissivity of28,000 gallons per 

day per foot; however, calculations for wells in the Montgomery North Well field (9E and 9W) 

indicate lower transmissivity values of 1 I, 700 gallons per day per foot (USGS, 1963; CH2M 

HILL, 1997). 

Information pertaining to hydrogeological unit thicknesses below the Eutaw aquifer were 

interpolated from City Well #8, which is approximately 1,200 feet northwest of the suspected 

source area ( CH2M HILL, 1997). The approximate 3 7 -foot thick sandy clay layer at the top of 

the Gordo formation forms a low permeability unit that separates the shallow aquifer from the 

Gordo aquifer. The permeable portions of the Gordo formation are approximately 165 feet thick 

beneath the study area forming the Gordo aquifer (CH2M HlLL, 1997). Groundwater flow in the 
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Gordo aquifer is northwest (CH2M Hll...L, 1997). Local pumping of the Gordo aquifer has created 

a cone of depression in both the western and northern well field areas (USGS, 1987). 

The Gordo aquifer is on an approximately 3 7-foot thick sandy clay layer that separates the Gordo 

aquifer from the permeable portions of the Coker formation (CH2M HILL, 1997). Two 

permeable portions of the Coker formations comprise the Coker aquifer. These are separated by 

a clay-confining layer, which is approximately 30 feet thick in area (CH2M HILL, 1997). The 

upper permeable layer is approximately 160 feet thick; the lower unit thickness beneath the study 

area is undetermined because available boring logs did not penetrate its full thickness (CH2M 

HILL, 1997). Regionally, groundwater flow in the Coker aquifer is southeast (USGS, 1987). 

Groundwater flow in the Coker aquifer appears to be southerly in the Montgomery area, with a 

possible slight eastern component (CH2M HILL, 1997). 

Site-specific geologic and hydrogeologic information was obtained during completion of 

groundwater monitoring wells as described in Subsection 3 .5. Appendix C presents boring logs 

that include detailed descriptions of subsurface materials encountered during drilling activities. 

Materials encountered from the surface to total depth in onsite borings include sand, sandy silt, silty 

sand, silt, silty clay, and clay. Appendix D presents geotechnical sample analysis results; Figure 

4-3 presents a map view of site geologic cross sections; and Figures 4-4 and 4-5 illustrate a cross 

section of subsurface site geology. 

In general, three zones oflithofacies were identified beneath the Capitol City Plume site. These 

include, in descending order, a surficial layer consisting primarily of silty or clayey sand; an 

intermediate zone consisting of sand and trace gravel; and a deep zone of clay, silt, and clayey sand 

with an undetermined local thickness. The vertical limit of site-specific lithology is approximately 

247 feet bls at MWlll. 

The upper zone encountered varied in sand, silty sand, and clayey sand layers, ranging from 

approximately 13 to 44 feet bls at locations MW -081 and MW -051. This zone was encountered 

in all borings, except for TW -16 beside the railroad tracks where fill consisting of slag, glass, metal, 

and pottery chips was encountered until approximately 35 feet bls. 
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The unit underlying the surficial silty- to clayey sand layer consists of medium- to coarse-grained 

sand and trace pebble-sized gravel. This unit varies in thickness across the site. The boring log 

for monitoring well MW -121 indicates this intermediate sand layer has a thickness of approximately 

60 feet, and the boring log for monitoring well MW-11 I indicates its thickness is approximately 180 

feet. 

The deep unit of clay, silt, and clayey sand underlying the intermediate sand layer has not been 

penetrated more than 12 feet. Information from other investigations in the area suggest this clay 

layer ranges from approximately 40 to 46 feet in thickness (CH2M HILL, 1997). 

Site-specific hydrogeologic information was obtained after completion of penn.anent groundwater 

monitoring wells during the Phase I and Phase m RI field efforts. All monitoring wells were 

completed within the surficial aquifer. Table 4-8 presents monitoring well construction details and 

the surveyed coordinates; Figures 3-1 and 3-2 present monitoring well locations. 

During monitoring well installation, depth to groundwater ranged from approximately 25 to 127 feet 

bls at each well at the Capitol City Plume site. Surface topography is the most prominent feature 

controlling local groundwater flow direction in the surficial aquifer. Table 4-9 presents a set of 

water table elevations measured at permanent monitoring wells during a 24-hour period, ending 

on February 16, 2002. Using this data, groundwater within the surficial aquifer was estimated to 

flow to the northwest in both the shallow and deep zones of the surficial aquifer, as illustrated on 

Figures 4-4 and 4-5. On F ebruruy 15, 2002, the estimated hydraulic gradient for the shallow wells 

at the Capitol City Plume site were measured in a range from 1.4 x 1 o-2 to 8.3 x 1 o-3 feet of 

hydraulic head per foot distance. The estimated hydraulic gradient for deep wells at the Capitol 

City Plume Site (as measured February 15, 2002) ranges from 1.3 x 10"2 to 7.9 x 10·3 feet of 

hydraulic head per foot distance. Groundwater elevations indicate that hydrostatic pressure in 

surficial and intermediate wells of each well cluster were generally the same, with the exception of 

MW -01 S and MW -01 I, MW -12S and MW -121, and MW -04S and MW -041. Monitoring well 

cluster MW -01 S and MW -0 1 I showed a downward-flowing vertical groundwater gradient of 

approximately 0.67 feet, and wells MW -12S and MW -121 showed a upward~ flowing vertical 

gradient of approximately 0.34 foot. Monitoring well cluster MW-04S and MW -041 had the 

largest gradient of approximately 1.52 feet and was downward-flowing. 
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·Table 4-8 

Construction Details for Monitoring Wells 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 
Monitoring Installation Well Casing Northing (Y) Easting (X) Total Depth Sand pack Screened Elevation Height of 

Well Date Diameter (feet) (feet) of Well Interval Interval Top of Casing Casing Above 
(inches) (feet bls)* (feet bls)* (feet bls)* (feet amsl) Pad (feet) 

MW-01S 4/16/2000 2 683943.95 510596.75 51 .96 19-57 11 .27-21 189.37 -0.25 
MW-011 4/16/2000 2 683944.63 510601.89 141 .76 128-147 130-139.71 190 -0 .05 
MW-025 11/29/1993 2 684303.83 510637.81 59.87 37-60** 40-60** 188.59 0.06 
MW-03S 11/30/1993 2 684381 .71 511066.14 59.32 37-60** 40-60** 206.18 -0.31 
MW-04S 3/18/2000 2 683780.11 509822.92 38.75 25--40 27-36.7 178.72 -0.34 
MW-041 3/18/2000 2 683783.23 509815.87 136.96 121.85-138 125.22-134.92 178.9 -0.18 
MW-051 4/4/2000 2 684113.92 511233.31 159.37 143.6-167 147.6-157.32 210.98 -0.25 
MW-06S 3/18/2000 2 684495.16 511836.27 79.76 66-81 68-77.72 224.26 -0.33 
MW-07S 3/16/2000 2 684401.46 510402.04 96.71 82.96-97 84.96-94.67 179.65 -0.26 
MW-071 4/2/2000 2 684392.88 510402.76 128.85 113.85-130 117.11-126.81 179.76 -0.14 
MW-08S 4/18/2000 2 685008.22 510169.10 51 .77 37-53 40-49.71 173.46 -0.23 
MW-081 4/18/2000 2 685003.15 510168.99 119.73 106-127 108-117.7 173.42 -0.2 
MW-09S 4/14/2000 2 682890.15 510287.11 71.76 57-73 60-69.71 213.41 -0.29 
MW-10S 4/10/2000 2 683543.56 510867.66 71 .91 58~77 60.16-69.87 212.67 -0.38 
MW-11S 3/8/2000 2 682464.39 512268.98 128.49 114-129 116.71 -126.44 274.92 -0.25 
MW-111 4/13/2000 2 682455.68 512269.61 239.76 226-247 228-237.72 274.74 -0.18 
MW-12S 2/7/2002 2 685782.50 510116.69 41.88 22.8--43.2 29.37-38.95 157.58 -0.12 
MW-121 2/1212002 2 685786.15 510111 .71 104.69 84.5-110 92.18-101 .85 157.82 -0 .15 
NOTES: 

Monitoring wens MW-02 and MW-03 were .installed by another contractor during a previous investigation. 
bls below land surface 

amsl above mean sea level 
* Measurements for bls are based on ground surface datum used upon installation of monitoring well. 

** Measurements approximated from well diagrams generated during a previous investigation. 

0 
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Table 4-9 

Water Table Elevations as Measured February 2002 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 
Monitoring Elevation Elevation Water Table Elevation Water Table Elevation Water Table Elevation Depth to Water Water Level 

Well Top of Casing of Well Pad as Measured as Measured as Measured (feet btoc) (feet bls) 
(feet NGVD29) (feet NGVD29) 5/12/2000 1/17/2001 2/16/2002 2/16/2002 211612002 

MW-01S 189.37 189.62 152.12 150.41 151.09 38.28 38.53 
MW-011 190.00 190.05 151 .56 150.19 150.42 39.58 39.63 
MW-02S 188.59 188.53 149.35 147.57 147.81 40.78 40.72 
MW-03S 206.16 206.49 151 .20 149.43 149.68 56.50 56.61 
MW-04S 176.72 179.06 148.59 147.07 147.02 31 .70 32.04 
MW-041 178.9 179.08 147.32 146.14 145.50 33.40 33.58 
MW-051 210.98 211.23 153.79 152.39 152.48 58.50 58.75 
MW-06S 224.26 224.59 155.47 153.80 153.46 70.80 71 .13 
MW-07S 179.65 179.91 145.53 144.22 144.65 35.00 35.26 
MW-071 179.76 179.90 145.75 144.21 144.76 35.00 35.14 
MW-08S 173.46 173.69 137.27 136.21 137.20 36.26 36.49 
MW-081 173.42 173.62 137.33 136.27 137.15 36.27 36.47 
MW-09S 213.41 213.70 160.42 159.29 159.17 54.24 54.53 
MW-10S 212.67 213.05 157.65 156.49 156.33 56.34 56.72 
MW-11S 274.92 275.17 171.23 169.70 169.12 105.80 106.05 
MW-111 274.74 274.92 171.45 169.45 169.26 105.48 105.66 
MW-12S 157.58 157.70 NA NA 131 .98 25.60 25.72 
MW-121 157.82 157.97 NA NA 132.32 25.50 25.65 

NOTES: 
Monitoring wells MW-02 and MW-03 were instaled by another contractor during a previous investigation. 

N/A Not Applicable due to well installation at a later date. 
bls below land surface 

btoc below top of well casing 
NGVD29 National Geodetic Vertical Datum of 1929. 

0 
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Slug tests were perfonned in monitoring wells installed during the Phase I RJ, as well as in 

monitoring wells TW -121 and TW -12S during the Phase ill RI. Rising and falling head tests were 

conducted in each well. Rising head test data are preferred when calculating hydraulic conductivity 

from slug tests because when introducing the slug into the monitoring well for a falling head test, the 

risk of excessive splash and disturbing the transducer cables increases significantly. Rising head 

tests also allow a fairly instantaneous removal of a known volume from the monitoring well. Except 

for MW -1 I, MW-7S, MW-71, and MW -11 S , in which falling head tests were used, data from 

rising head tests were used to calculate hydraulic conductivities at the Capitol City Plume site. 

Upon completion of the field effort, data acquired during slug testing were downloaded into 

Aqtesolv to estimate hydraulic conductivity (K.) of the screened strata and prepare slug test plots. 

Hydraulic conductivities indicate sediments in which intermediate wells are screened are, in general, 

much less permeable than sediment in which shallow wells are screened. Therefore, the geometric 

mean ofhydraulic conductivity was calculated twice: once for the wells screened within the upper 

portion of the surficial aquifer, and a second time for the wells screened at lower depths. These 

calculations were completed to characterize flow within both portions of the aquifer because the 

two zones differ in types of sediment encountered and estimated hydraulic conductivities. The 

surficial layer consists primarily of silty or clayey sand, and the intennediate zone consists primarily 

of sand and trace gravel. The geometric mean of the hydraulic conductivity estimated for 

monitoring wells screened within the upper portion of the surficial aquifer at Capitol City Plume site 

is 4.45 x 1 o-3 ftlmin. The geometric mean of the hydraulic conductivity estimated for the monitoring 

wells screened within the lower portion of the surficial aquifer is 2.48 x 1 o-3 ftlmin. Table 4-1 0 

presents hydraulic conductivities estimated from slug tests. 

The estimated average horizontal flow velocity for the upper portion of the surficial aquifer is 95 

feet/year, while deeper within the aquifer, the estimated average flow velocity is 91.6 feet/year. 

Table 4-11 presents a sununary of calculations ofthe average horizontal flow velocity for both 

upper and deeper portions of the surficial aquifer, as well as calculations for minimum and maximum 

anticipated horizontal flow velocities. 

Velocities were calculated based on the hydraulic conductivity values found in Table 4-10, 

calculated minimum and maximum hydraulic gradients based on flow data on Figures 4-6 and 4-7, 

and assumed effective porosities for the silty sand and clayey sand surficial aquifer sediments of25 
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Monitoring 

Well 

CC-MW-1S 
CC-MW-11 
CC-MW-4S 
CC-MW-41 
CC-MW-51 
CC-MW-6S 
CC-MW-7S 
CC-MW-71 
CC-MW-8S 
CC-MW-81 
CC-MW-9S 
CC-MW-10S 
CC-MW-11S 
CC-MW-111 
CC-MW-12S 
CC-MW-121 

NOTES: 

bls 

btoc 

ftlmin 

crnls 

• 
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Table 4-10 
Slug Test Results 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Depth of Well Screened Depth to Hydraulic Hydraulic 

(feet bls)* Interval Water<11 Conductivity<1> Conductivity 
(feet bls)* (feet btoc) (ft/min) (crn/s) 

51.96 40.69-50.42 37.25 8.35E-03 4.24E-03 
141.76 130.00-139.71 38.44 3.01E-03 1.53E-03 
38.75 27.00-36.70 30.13 3.12E-03 1.59E-03 
136.96 125.22-134.92 31.58 8.09E-04 4.11E-04 
159.37 147.60-157.32 57.19 6.14E-03 3.12E-03 
79.76 68.00-77.72 68.29 4.81E-03 2.44E-03 
96.71 84.96-94.67 34.12 8.17E-04 4.15E-04 
128.85 117.11-126.81 34.01 8.62£-03 4.38E-03 
51.77 40.00-49.71 36.19 6.56E-03 3.33E-03 
119.73 108.00-117.70 36.09 3.21E-03 1.63£-03 
71.76 60.00-69.71 52.99 1.60£-03 8.14E-04 
71.91 60.16-69.87 55.02 4.10E-03 2.08E-03 
128.49 116.71-126.33 103.69 2.16E-03 l.lOE-03 
239.76 228.00-237.72 103.29 5.51£-04 2.80E-04 
41.88 29.37- 38.95 25.6 7.23E-02 3.67E-02 
104.69 92.18- 101.85 25.5 2.56E-03 1.30E-03 

below land surface 

below top of well casing 

feet per minute 

centimeters per second 

Measurements for bls are based on ground surface datum used upon 

installation of monitoring well for wells installed from March to May, 2000 as pan of the RifFS. 

I At the time of the slug test. 

2 Slug test data analyzed using Bower, 1989; Bower and Rice, 1975. Cooper, Bredehoeft, Papadopulos (1967) 

Kgm == 
exp(h*l+lnk2+ .... lnkn) 

n 
where 

kn = hydraulic conductivity value n. 

In = natural log. 

n a number of hydraulic conductivity values being averaged. 

exp = inverse natural log. 
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Table 4-11 

Groundwater Velocity Calculation Summary 
Capitol City Plume, Montgomery, Alabama 

Hydraulic Conductivity (K) Hydraulic Gradient (i)1 Assumed Effective min/year Calculated Horizontal 
Porosity (n)2•3 Groundwater Velocity (VJ4 

Shallow Wells 

High 1.22 x w-J High 1.38 X 10"2 25% 525,600 2094 

Low 8.16 X 104 Low 8.33 x to-] 25% 525,600 14.29 

g.m. 4.45 x w-3 Median 1.12 x 10-2 25% 525,600 104 

Deep Wells 

High 8.62x 10·3 High 1.28 x w-2 25% 525,600 231 

Low 5.51 X 104 Low 7.93 x to-3 25% 525,600 9.1 

g.m. 2.48 x w-3 Median 1.11 x w-2 25% 525,600 61 

Notes: 

I. Estimated from water levels measured on February 15, 2002. 
2. Value listed is a percentage. 
3. Effective porosity has been assumed to be the lowest value in the range of total porosity per matrix in Groundwater, Freeze and Cheery, 1979. A significant 

underestimate or overestimate of "n" whmlhe actual effective porosity is near I 0 to 20% or Jess, will greatly effcx:t the resulting V h; however, if the effective 
porosity is higher, any underestimate or overestimate will be less significant to the resulting V h· 

4 . Darcy's Equation: vh =Kiln 

Where 
vh~ horizontal groundwattr velocity, measured in fool/year 
K = estimated hydraulic conductivity, measure in foot/minute 
I= estimated hydraulic gradient, measured in feet/foot 
N= assumed effective porosity of subsurface materials 

g.m. geometric mean 
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percent (Freeze and Cherry, 1979). Table 4-11 presents hydraulic conductivities estimated from 

slug tests; Appendix E presents slug test plots. 

The estimated hydraulic conductivity was calculated based on the equation by Bouwer and Rice 

(1976), used in the Aqtesolv software: 

Q= 2llKL y 
Ln (R~ I r..) 

and 

dy/dt 

where 

Q ==flow into well 

K 

L 

y 

Re 

= hydraulic conductivity 

== intake length 

= drawdown in well 

= effective radius of the borehole 

rw ==radius of borehole 

dyldt = rate of rise in well 

rc ==radius ofwell casing. 

The horizontal groundwater velocity (V h) was calculated using the following fonn ofDarcy's 

equation: 

K 

i 

n 
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A total of 14 pennanent monitoring wells were installed and sampled during the Phase I Rl. These 

wells, along with three City wells, were sampled to identify the boundaries of the groundwater 

plwne. During the Phase II RI, temporary monitoring wells TW -01 through TW -13 were installed 

by DPT and sampled with a discreet sampler. During the Phase ill Rl, two permanent monitoring 

wells and three temporary wells were installed by hollow stem auger method. These five wells 

were sampled along with industrial wells IW -01 and IW -02. Previously installed monitoring wells 

MW -4S, MW -41, MW -6S, and MW -11 S were sampled for inorganic analysis only during the 

final sampling event. Table 3-1 presents sample codes, descriptions, locations, and rationale; 

Figures 3-1 and 3-2 illustrate temporary and permanent groundwater sample locations, 

respectively. 

4.2.3 Groundwater Analytical Results 

Inorganic and organic sample analyses of groundwater samples were performed under the CLP 

RAS. The CLP RAS parameter groups and accepted analytical methods include volatile organic 

compounds [Modified EPA Method 624 - groundwater; semivolatile organic compounds 

(Modified EPA Method 625)]; pesticides/PCBs (Modified EPA Method 608); metals (Modified 

EPA Method 200 series); and cyanide (Modified EPA Method 335.4) (EPA, 1999c; 

EPA, 1999d). Several groundwater samples were also analyzed for natural attenuation properties, 

including non-CLP methods for ammonia [Methods of Chemical Analysis of Water and Waste 

(MCA WW) Method 350.1 ]; chloride (MCA WW Method 325.3); dissolved (DOC) and total 

organic carbon (TOC) (MCA WW Method 415.1 ); methane/ethane/ethene (SESD method); 

nitrate (MCAWW Method 352.1); sulfate (MCAWW Method 375.4); and total alkalinity 

(MCA WW Method 310.1) (EPA, 1983). In the 2002 sampling event, all groundwater samples, 

except for the industrial wells also were analyzed for dissolved metals (Modified EPA Method 

335.4), cyanide (Modified EPA Method 335.4), and chromium speciation [SM 3500 Cr-D (EPA 

Prep. Method 3060A)] (EPA, 1999c). 

Three volatile organic compounds were detected above MCLs and/or PRGs in all sampling events: 

benzene (2000: MW-1IS; 2001: MW-11S, TW-05, TW-08, TW-09; 2002: MW-121); 

chloroform (2000: MW-51, MW-11I; 2001: MW-1S, MW-4S, MW-llS; 2002: MW-121, 

TW-14, TW-15, TW-16); and tetrachloroethene (PCE) (2000: MW-2S, MW-3S, MW-4S, 
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MW-8S;200I: MW-IS,MW-2S,MW-3S,MW-4S,MW-51,MW-8S, TW-01, TW-02, TW

OS, TW-07, TW-08, TW-13; 2002: MW-12S, MW-121, TW-14, TW-16, IW-02). Five 

volatile organic compounds were detected above MCLs and/or PRGs in two sampling events: 

1,2-dichloroethane (2000: MW-11S; 2001: MW-11S); 1, 1-dichloroethene {2000: MW-8S; 

2001: MW-8S, TW-01); cis-1,2-dichloroethene (2000: MW-4S; 2001: MW-4S); 

trichloroethene (TCE) (2000: MW-3S, MW-4S; 2001: MW-3S, MW-4S, MW-9S, TW-01, 

TW-06, TW-07);and 1,2,4-trimethylbenzene(2000: MW-11S; 2001: TW-09, TW-11). Nine 

other volatile organic compounds were detected at elevated levels in only one of the sampling 

events . 

Only one semi volatile organic compound, bis(2-ethylhexyl)phthalate, was detected at elevated 

levels in all sampling events. Bis(2-ethylhexyl)phthalate was detected above the MCL and PRO 

in 2000 (MW-7S), 2001 (MW-1S, MW-11, MW-liS, MW-111, TW-01), and 2002 (MW-

12S). Three other semivolatile organic compounds were detected at elevated levels in only one 

of the sampling events. The following two pesticides were detected above MCLs and/or PROs 

in thefrrsttwo sampling events: dieldrin(2000: MW-9S; 2001 : MW-2S, MW-9S, TW-03, TW-

04, TW-09) and heptachlor epoxide (2000: MW-2S, MW-7S, MW-lOS; 2001: MW-2S, 

MW -4S, TW -03, TW -06). Two other pesticides, beta-BHC and alpha-chlordane, were detected 

at levels above PRGs in the second sampling event. No pesticides were detected in last sampling 

event. PCBs were only detected in the temporary well samples from the second sampling event;· 

none were at elevated levels. Analyses of groWldwater samples collected from public wells (PW-

5, PW -8, PW -9W) did not detect any organic contaminants at elevated levels in the two sampling 

events in which these wells were sampled. 

Ten inorganic compounds were detected above MCLs and/or PRGs in all sampling events: 

aluminum (2000: 4wells; 2001: 15 wells; 2002: 6 wells),antimony(2000: 3 wells; 2001 : 1 well; 

2002: 1 well),arsenic(2000: 1 well;2001: 5wells;2002: 4wells),barium(2000: 1 well,2001: 

8 wells; 2002: 3 wells), beryllium (2000: 1 well; 2001: 1 well; 2002: 1 well); chromium (2000: 

11 wells; 2001: 27 wells; 2002: 8 wells), iron (2000: 13 wells; 2001: 22 wells; 2002: 9 wells), 

lead(2000: 2 wells; 2001: 5 wells; 2002: 4 wells), manganase (2000: 14 wells; 2001 : 22 wells; 

2002: 8 wells), and nickel (2000: 3 wells; 2001: 11 wells; 2002: 4 wells). Four inorganic 

compounds were detected above MCLs and/or PROs in two sampling events: copper (2000: I 
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well; 2002: 2 wells), thalliwn (2001: 3 wells; 2002: 2 wells), vanadiwn (2001 : 5 wells; 2002: 

3 wells), and zinc (200 1: 1 well; 2002: 4 wells). Cadmiwn was detected at levels above the 

MCL and PRG in seven wells during the second sampling event. Only one contaminant was 

detected at an elevated level in a public well (PW5). In 2000, PW5 exceeded the PRG for 

antimony, but did not exceed the MCL. 

Tables 4-12 through 4-14 summarize groundwater organic analytical results for R1 field 

mobilizations and Tables 4-15 through 4-17 show grmmdwater inorganic analytical results for these 

mobilizations. Figures 4-8 and 4-9 depict elevated concentrations of organic contaminants in 

shallow and intermediate wells, respectively. Figures 4-10 and 4-11 present inorganic analyses 

for shallow and intermediate wells, respectively. 

Nine organic compounds and pesticides were detected above MCLs; however, most of these 

contaminants were not elevated in a significant nwnber of samples. Ethyl benzene, 1, 1-

dichloroethene, and toluene exceeded MCLs in only one sample, and 1 ,2-dich1oroethane and 

heptachlor epoxide were only detected above MCLs in two samples. The remaining four 

contaminants, PCE, TCE, benzene, and bis(2-ethylhexyl)phthalate, were detected at elevated 

concentrations in at least three wells. 

PCE contamination was detected above the MCLin the most wells, ranging from an elevated 

concentration of 51 to 340 ug/L. From the data for the 13 shallow wells, two plumes of 

contamination are evident: a northwestern plwne that encompasses wells MW -8S, MW -128, 

TW -7, TW -8, TW -13, TW -14, and TW -16, and a plume that encompasses wells MW -1 S, MW-

2S, MW-3S, MW -4S, TW -02, and TW -05. Figure 4-12 presents an isoconcentration map of 

the PCE contamination in shallow wells. Two wells that were elevated above the PCE MCLin 

the events in which they were sampled were likewise above the TCE MCLin those events. Wells 

MW-3 S and MW -4S were the most contaminated wells for TCE and indicate separate hotspots 

ofTCE contamination at the site. Temporary wells TW -06 and TW -07 define another plume 

along the western side of the site. Elevated concentrations ofTCE ranged from 6J to 13 ug/L. 

Figure 4-13 presents the isoconcentration map for TCE contamination in shallow wells. 
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Groundwater Organic Analytical -Field Event 1 (May, 2000) 
Capitol City Plume 

Montgomery, Montgomery County, Alabama 

Constituent F~enl Region IX MW-JS MW-If MW-2S MW-JS MW-4S 

MCL1 PRG,' 

Volalil~ Orconics (u&fl) 

Acetone NE 61 IOUJ IOU IOU IOU IOU 
&nz.ene s 0.41 IOU IOU IOU IOU IOU 
Chlorofonn NE 0.16 IOU IOU IOU IOU IOU 
Cvclohcxanc NE NE IOU IOU IOU IOU IOU 
Ethyl bcnunc 700 130 IOU IOU IOU IOU IOU 
I ,l·Dichloroclhane ) 0.12 IOU IOU IOU IOU IOU 
1,1-Dichlorocthenc 7 0.046 IOUJ IOU IOU IOU IOU 
Cis· I ,2-Dichlorocthcnc 70 6.1 lOU IOU lOU lOU : ':::.: 11 ..:'"' 
Methvl acetate NE 610 IOU IOU IOU IOU IOU 
Mcthvlcvclohexanc NE S20 IOUJ IOU IOU IOU IOU 
Tctrachlorocthcnc s 1.1 IOU lOU 

, . .. 
. 37' ... 21J . , : ss·· ·. -·. 

T richloroelhene s 1.6 IOU IOU IOU · .·Jar:· .. -~ ··.·10 . ' . 
Xylcncs, total 10,000 140 IOU IOU IOU IGU IGU 

Miseel,._ Volatilc Orpaics (u&fl) 

Butane NE NE 
ICVclopentane NE NE 
Diisooroovl ether NE NE 
1-Eihvl-2-methvl-beru.ene NE NE 
I Isopropyl alcohol NE NE 6NJ 
2-Methvl butane (2 isome.;i NE NE 
Mcthyl--cyclopentane NE NE 
2-Mcthvl-2-heotanol NE NE 
2-Mcthvl-2-ht>Wlol NE NE 
2-Methyl-2-i>Cnlanol NE NE 
2-Mcthvi-J-pentanol NE NE 
Pentane NE NE 
l,l,l-Trimclhvl·bcnz.ene NE NE 
1,2.4· Trimethvl-bau.tnc NE 1.2 
1.3,5-Trirncthyl-benunc NE 1.2 
Unidentified Compounds/# NE NE 

... - -- -
MW-41 MW-51 MW~S 

51 IOU IOU 

IOU IOU IOU 

IOU ·' ·.· -u ' IOU 

IOU IOU IOU 
IOU IOU IOU 

IOU IOU IOU 

IOU IOU IOU 

IOU IOU IOU 

IOU IOU IOU 

IOU IOU IOU 
IOU IOU IOU 

IOU IOU IOU 

IOU IOU IOU 



Constituent Federal 

MCL1 

Volatile 011tanics (ul:fl.) 

Acetone NE 
nenz.ene 5 
Chtorofonn NE 
Cyclohcxane NE 
Ethyl benzene 700 
I ,2 -Dichloroethane 5 
I .1-Dichloroethcne 7 

Cis-1 .2-Dichlorocthenc 70 
Methyl acetate NE 
Met~9'clohexane NE 
T etrachloroethene s 
Trichloroethene s 
Xylcnes. to181 10,000 

Mis<etlaneouo Volatile 011tanics (ul:fL) 

Butane NE 
Cyclopentane N!O 
DiiS<Jil'opyl ether NE 
I·Eihyl·2·methyl-bcnzene NE 
Isopropyl alcohol NE 
2·Mc1hyl butane (2 isomers) NE 
Met~-<:yclopentane NE 
2-Methyl-2-heptanol NE 
2-Methyl-2-he.anol NE 
2-Methyl-l"'PCnlanol NE 
2-Methyi·3"'PCntanol NE 
Pentane NE 
I ,2,3· Trimethyl-benzene NE 
1.2.4-Trimetlrvl-bcnzcne NE 
1,3,5-Trimethyl·bcnzcnc NE 
Unidentified Compounds/# NE 

... -· 

Table 4-12 
Groundwater Organic Analytical Summary- Field Event 1 (May, 2000) 

Capitol City Plume 
Montgomery, Montgomery County, Alabama 

Region IX MW-7S MW-71 MW-8S MW-81 MW-9S MW-tOS MW-IIS 

PRGs1 

61 21J IOJ IOUJ IOUJ 2SJ IOU IOUJ 
0.41 IOU IOUJ IOUJ IOU IOUJ IOU 490J' • . 

0.16 IOU IOUJ IOUJ IOU IOUJ IOU IOU 

NE IOU IOUJ IOUJ IOU IOUJ IOU 40 

130 IOU IOUJ IOUJ IOU IOUJ IOU 41 
0. 12 IOU IOUJ IOUJ IOU IOUJ IOU .. · .... Jj : .... 

0.046 IOU IOUJ -~~ :~r~4i-:: · .. IOU IOUJ IOU IOUJ 

6.1 IOU IOUJ IOUJ IOU JOUJ IOU LOU 

610 IOU IOUJ IOUJ IOU IOUJ IOU 44 

520 IOU IOUJ IOUJ IOU IOUJ IOU 71 

1.1 IOU IOUJ ~J-.~: ::~ 85J:\.:.:·~ IOU IOUJ IOU IOU 
1.6 IOU IOUJ IJ IOU !OUJ IOU IOU 

140 IOU IOUJ IOUJ IOU IOUJ IOU 33 

NE 13NJ 
NE 13NJ 

NE IINJ 

NE 7NJ 

NE 
NE 26JN 

NE 23NJ 

NE 9NJ 
NE 6NJ 
NE 16NJ 

NE 8NJ 

NE 24NJ 

NE IONJ 
1.2 ·.::~ IINJ;;·~·· 

1.2 ~,;.~6NJ< .!: 
NE SJ 

- . ... 

MW-111 PW-S PW-8 PW-9W 

IOUJ IOU IOUJ IOUJ 
IOU IOU LOU LOU 

"' II . IOU IOU IOU 
IOU IOU IOU IOU 
IOU IOU IOU IOU 
IOU IOU IOU IOU 
IOUJ IOU IOUJ IOUJ 

IOU IOU IOU LOU 

IOU IOU IOU IOU 
IOUJ IOU IOUJ IOUJ 
IOU IOU IOU IOU 
IOU IOU JOU IOU 
IOU IOU IOU IOU 

- -



-· -· .. 
Constituent 

Scm;. Volatile OFJ:ania (uc/L) 

CaDrolllC1am 
nisl2-echvlhexvllohthalate 
Phenol 

·- .. ·-. .. .. . ..... 
Groundwater Organic Analytical Summary - Field Event 1 (May, 2000) 

Capitol City Plume 
Montgomery, Montgomery County, Alabama 

Federal Region IX .MW-IS MW-11 MW-2S MW-JS MW-4S 

MCL' PRGs1 

NE 18,000 IOUJ IJ 2J lOU lOU 
6 4.8 22UJ IOU IOU IOU JSU 

NE 2,200 IOUJ IOU lOU IOU IOU 

Mixellaneou• Semi-Volatile OFJ:anic:s (uc/L.) 

2-Buloxv-echanol NE NE JJ 
llenz;vl alrohol NE 11,000 
2-(2-Butoxycthoxy }-ethanol NE NE JJN 
Butvl ester butanoic acid NE NE 
4,4-Bu.Yiidenebis[2]phenol NE NE SJN 2JN 
rtn ·Butyl· 2·pyrazol in-54- NE NE 
2-Butvltetrahvdrnfurnn NE NE 
2-Buloxvethanol NE NE 
Cvdocicosanc NE NE 
Docameth cvclooentasiloxane NE NE 
2,3-Dionelhyl-2 ·nitrobutane NE NE 3NJ 
3,3-Dime1hvl-butanamide NE NE 
2,J-Dime~hvl·2 ,3-butanediol NE NE 
1 ,3-Dimethvl cvclohexanol NE NE 
I ,2-Dimethvlcvclopentanol NE NE 
I ,3-Dimethyl cyclopen!anol NE NE 
7,9-Di·rcrt·bu!VI·l-oxasprio NE NE 
I·Docosene NE NE 3NJ 
Dodecanoic acid NE NE 
I·Eie<>sonal NE NE 
2-{2-Ethoxyethoxvl-ethanol NE NE )J 

2-HeDtene NE NE 3NJ 
Hexadecanoic acid NE NE 
1-Hexadecanol NE NE 
N-Hexadecanoic acid NE NE SJ 
Hexanoic acid NE NE 
L.auric anhydride NE NE 
1-Methylcyclohexanol NE NE 
2-Methvl-2-beotanol NE NE 
2-Methvl~·heptanol NE NE 
M~ heotanol isomer NE NE 
2-[2-(2-Methoxverho ethanol NE NE 
2-Methvl·l-oentanol NE NE 
I·Methvl·2·DVITOlidinone NE NE 
Nonanoic acid NE NE SJN 
Octadeanal NE NE 
Ocatbydrn-2-2'-bi-2h-pyran_ NE NE 
Octanoic acid NE NE 
E}-9-0ctadeconoic acid NE NE 

Oleic acid NE NE 6JN 
T eltlldccAnoic acid NE NE 
Trinonanoin NE NE 
Unidentified Compounds/# NE NE 9SJI3 S20J/6 LJOOJ/17 22J/3 sm 

.... _ .. 
MW-41 MW-51 MW-6S 

IOUJ IOU IOU 

41UJ lOU IOU 
IOUJ IOU IOU 

2JN 3JN 

IOJN 

2JN 

3JN 

lNJ 

0 

4JN 

6J/I 210J/4 9601120 



Const it uent Federal 

MCL.1 

: Ora:anics (ugJL)-

NE 
I hex~~ G 

Phenol NE 

M ~ :ile 0'1tanie5 (uJ:/l 

(Benzyl alcohol NE 
'" D NE 

(Butyl ester butanoic acid Nt:: 
14.4 NE 

h NE 
::n NE 

NE 
NE 

Oecamelh NE 
NE 
NE. 

2.'- ' - ~ NE 
I, NE 

NE 
1.n:. ,.,h .. l NE 

1-oxasorio NE 

" NE 
:acid Nt:: 

NE 

" NE 
NE 

:acid NE 
NE 

:acid NE 
I Hexanoic acid NE 
Lauric anhydride NE 

NE 
NE 
NE 

IMcthvl hel)fanol~ NE 
ethanol NE , 

NE 
II NE 
INonanoic acid NE 

NE 
NE 

(Octanoic acid NE 
: acid NE 

Oleic acid NE 
:acid NE 

NE 

:It NE. 

-· -.. -

Table 4-1 2 
Groundwater Organic Analytical Summary - Field Event 1 (May, 2000) 

Capitol City Plume 
Montgomery, Montgomery County, Alabama 

Region IX MW-7S MW-71 MW-8S MW-81 MW-9S MW-tOS MW-IIS 

PRGs1 

18,000 IOU liU j_ IOU IOU IOU I IOU 3000 
4.8 ::rr I IU I IOU IOU IOU I IOU _ill)_ 

2,200 IOU I IU I IOU IOU IOU f IOU 10 

11 ,000 3JN 2JN 

NE 7JN 7JN 
NE SJN 
NE IOJN SJN 12NJ 
NE _ 2~NJ 

NE 8NJ 
NE 
NE 
NE 
NE 
NE 19NJ 
NE IJNJ 
NE 8NJ 
NE IJONJ 
NE 400NJ 
NE 
NE 
NE 9JN 
NE 
NE 
NE 
NE 4JN 

NE. 6NJ 
NE IOJ 
NE 
NE 
NE. IOONJ 
NE. _11Nl_ 
NE 6NJ 
NE 28NJ 
NE 8NJ 
NE 32NJ 

NE 2JN 
NE 2JN 
NE - l JN 

NE 24NJ 

NE JJN -6JN 
NE 
NE 3JN 
NE 
NE IIOJN 
NE 20J/2 6J/J 180Jn 

--
17J/3_ 66oJI23 160Jn 

- .... --- - --~ 
.. , 

MW-111 PW-~ PW-8 PW-9W 

IOUJ f IOU I IOU I IOU 

2~UJ I 14U T -64U- I 17U 
IOU I IOU IOU I IOU 

3NJ 

J J 
4NJ 

2J 

4NJ 

3NJ J NJ 

2J 

JJ SJ 
7NJ 2J 2J_ 
4NJ 

!SNJ 

!SNJ 

2NJ 

lJOJ/2 ) J/1 2JII .. - ... - ·-



- - ... ·- - - ... 
Groundwater Organic Analytical ry- Field Event 1 (May, 2000) 

Capitol City Plume 
Montgomery, Montgomery County, Alabama 

Constitu~nt Federal Region IX MW-IS MW- 11 MW-2S MW-JS MW-4S MW-41 MW-51 MW-6S 

MC L1 PRGs1 

Peoti<idts (ug/L) 

l!'lllU"•·BHC 0 .2 0.0~2 O.OSOUI O.OSOUJ O.OSOUJ O.OSOU o.osou O.OSOUJ O.OSOl]R O.OSOlJ 

alpha .Chlordane 2 0 19 O.OSOUJ 0.050UJ O.OSOUJ O.OSOU O.OSOU O.OSOUJ O.OSOUR o.osou 
ganuna.chlordane 2 0. 19 0.0 11 N O.OSOUJ O.OSOUJ o.osou o.osou 0 .050UJ O.OSOUR o.osou 
Dieldrin NE 0.0042 O. IOUJ O.IOUJ O. IOUJ O. IOU O. IOU O.JOUJ O.IOUR o.oosu 
Endrin ketone NE Nl: O.IOUJ O.IOUJ O.IOUJ O. IOU O. IOU O.IOUJ O. IOUR O.IOU 
Heptachlor epoxide 0.2 0.0074 O.OSOUJ O.OSOUJ ·. ·:'0.17J ' : o.osou o.osou O.OSOUJ OOSOUR oosou 

NOTES: 

I U.S Environmclllal Protection Ag""'Y Drinking Water Standards a nd Health Advisories, Primary Maxinwm Contaminant Levels (MCLs), 
2 U.S. Environmental Protcct ion Agency l! t]!ion IX Preliminary Remedial Goals (PilGs) Table, Tap Watu PRGs, November 29, 1999 

NE Not C>~ obliohed . 

ug/1. micfo8Jllms per ~ter. 

I E.llimated value. 

u The aoalyte wu analyzed for, but was not dcleaod above the repaninglimi1. 

R QC indicates lllat data unusable, compound may or may not be preseru 

N Pnoumpti"" evidence of presence of material. 
MW Monitorin& wdl 

PW Pubic Wiler supply well. 

Shadiflll indic:alcs a value grcata than fedenl or EPA ~IX regulatory values indiatled for thai analyte. 

0 



-

Constitu~nt 

t•esticides (u!IIL) 

gammo-BHC 
alpha-Chlordane 

ll,lllllma-Chlurdane 

Dieldrin 

Endrin ketone 

H"fltachlor ep()Xide 

NOTts: 

I 

2 

NE 

ugll 

J 

u 
R 

N 

Table 4·12 
Groundwater Organic Analytical Summary ·Field Event 1 (May, 2000) 

Capitol City Plume 
Montgomery, Montgomery County, Alabama 

Federal Region IX MW-7S MW-71 MW-8S MW-81 MW-9S MW-JOS MW-IIS 

MCL1 PRGs1 

0.2 0.052 o.osou O.OSOUJ 0050U O.OSOUJ 0.039) 0.050U O,OSOU 
2 0. 19 0050U 0.050UJ O.OOSU O.OSOUJ O.OIOJN O.OSOU O.OSOU 
2 0 .19 o.osou 0.050UJ 0.050U O.OOSUJ 0.006JN o.osou o.osou 

NE 0.0042 O.IOU O. IOUJ O. IOU O.IOUJ ;· < 0.19V . O. IOU O.IOU 
NE NE O. IOU O. IOUJ O. IOU O.IOUJ 0.029J O.IOU O.IOU 
0.2 0.0074 .'·: 1(0~020J>:: O.OSOUJ o.osou O.OSOUJ O.OSOUJ .-:.;o;008J:·.! 0.050U 

U.S. Environmental Proteaion Agency Drinking Water Standards and Hulth Advisories.. Primary Maximum Cont&m.inant Leveb (MCI..!), 

U.S. En-"ronmcmal Protection Al!ency Region IX Preliminary Rentcdial Go&11 (PRGs) Table, Tap Water PRGs. Novembe< 19, \999 

Not esaablished. 

micrngrams pet liter. 

Eslill'lllcd value. 

The analyte was analyud for, bu1 wu not dt1ected above the reporti"3 \imil. 

QC indic.ates that dala unusable. compound may or may not be pr....,l. 

Presumptive evidence of pr6ettcc of maJeriaJ. 

MW Monitoring wdl 

PW Pubic; water supply well 

Shading indicates a value greater than Federal or EPA Region IX regulatory values indi<ated for thai analyte. 

- .. - - -

MW-111 PW-S PW-8 PW-9W 

O.OSOUJ o.osou o.osou o.osou 
O.OSOUJ O.OSOU O.OSOU o.osou 
0.050UJ 0.050U 0 .050U o.osou 
O.IOUJ O.IOU O.IOU O. IOU 

O.IOUJ O.IOU O.IOU O.IOU 

O.OSOUJ o.osou O.OSOU o.osou 

- ... -



-· - .... - .. .. - - ·-·· .. ... 
Groundwater Organic Analytical -Field Event 2 (January, 20011 

Temporary Wells 
Capitol City Plume 

Montgomery, Montgomery County, Alabama 

Constituent Federal RqioaiX 'IW-1 lW-2 'IW-l TW-4 TW-5 TW-6 'IW-7 TW-8 1W~D 1W~ 1W-IO TW·II TW-Il 1W-ll 1W-IlD 

MCL1
• PRGs' 

Volotil< O~onics (ug/LI 

A<idone Nl:: 61 IOU IOU IOU IOU IOU IOU IOU I OU IOU 500U IOU IOU IOU 20U 20U 

Oenzene 5 0.15 IOU IOU IOU IOU 1:10 IOU IOU :3J . 3J, 4500 ·· . IOU IOU IOU 20U 20U 

ChiOToform NE 0.16 IOU IOU IOU IOU IOU IOU IOU IOU IOU 500U IOU IOU IOU 20U 20U 

CycloheOWle NE J ,SOO IOU IOU IOU IOU 62 IOU IOU IOU IOUJ BOJ I OU IOU IOU 20UJ 20UJ 

I I ·Do<hlorD<Iheroe 7 0.046 ,; 10 •. IOU IOU IOU IOU IOU IOU IOU IOUJ SOOUJ IOU IOUJ IOUJ 20UJ 20U1 

I 7-Di<:hlotOf:th.one ~ 0. 12 IW IOU IOU IOU IOU IOU IOU IDV IOU ~u IOU IOU IOU 20U 2DU 

Elhylbc:nzene 700 1)0 IOU IOU IOU IOU IOU IOU IOU IOU IOU . ' ': 780 ~- ·. IOU 58 IOU 20U 20U 

l.sopropylbenzene Nl:: NE IOU IOU IOU IOU SJ IOU IOU IOU IOU ~u IOU 19 IOUJ 20U 20U 

Melhylcyclohex.onc: NE 520 IOU IOU IOU IOU 28 IOU IOU IOU IOU soou IOU 94 IOU 20U 20U 

Tetrachloooethene s 1.1 
., ,, ' lJ : .- -26 ·.-.· . IOU IOU : •·•· 5J '.· . IOU J9• •' , >< j9.· .. . ; 31 ' : soou IOU IOU IOU -~ . J OO 

Toluene I 000 72 IOU IOU IOU IOU IOU IOU IOU IOU IOU • . J&OO . IOU IOU IOU 20U 20U 
Tri<hloroelhene 5 1.6 . ~ . ' . i.J .:. ·. IOU IOU IOU II .7J : , 

.. .. 6J .. IOU IOU soou IOU IOU IOU 20U 20U 

Trichlorotluoromethane NE 130 IOU IOU IOU 2J IOU IOU IOU IOU IOU soou IOU IOU IOU 20U 20U 
Xyteroes, total 10,000 140 IOU IOU IOU IOU 33 IOU IOU IOU IOU ;·; . uoo·· ~ IOU 22 IOU 20U 20U 

M~ Volotile 01"&uico(q/LI 

I 3 -Die~h}'l benune (2 isomer>) NE NE J80JN 

2 3-Dihydro-4·methyl H· inderoe12 isomen) NE NE 290JN 

1-Ethyl-2,3-dimelhyl benune NE NE 140NJ 

1-Ethyl-2,4-dimcthyt benzene NE NE 
I·Eihyl-2-methyt benzene NE NE II NJ 4SNJ 

1-Ethyl-l-melhyl bcnunc NE NE 460NJ 
2-Melhyt-1-lnrtenyl ben.oene NE NE SINJ 
1-Melhyt-).{ l·melhyl) benzene NE NE 6NJ 
1-Melhyt-4-{ l·melhyl) benzene NE NE 6N1 
1-Melhyt. l-(2-properoe) benzene NE NE 140N1 
4-Melhyl-2-perotene, (E) NE NE 42NJ 

OctamelhylcycloteiJlUiloxane NE NE IOJ 81 29NJ 21) 10001 601 

"""'"'benzene HE 0.61 i·~noNi > 
I 2 4 S· Tetramelhyl benzene NE NE ISON1 
1.2.3· Trimelhylbenu:Do NE NE 710N1 
I 2 4·Trimedwlbenune (2 isomers) HE 1.2 ~ ~~-41o.iN'?; 
I 2 3-Trirnethvlcvclooentcne NE NE 69NJ 
Brominaud ~rocarbon NE NE 160JN 
Substitutod benunes/M NE NE 290N1 SBOJN/4 

Substitutod ~henol NE NE 71NJ 
labcmlof}' Artifoctsl# NE NE lSI/I BJ 81 14Jf2 I OJ/ I 43112 )6Jf) JSJ/3 19112 1000112 13112 21J/2 160112 67J/2 

Unknown Alkene HE NE 60JN 
Unidentified C'<>r11pouncb/N NE NE 461/) 1700Jn 

Semi-Volotile ~Ia (uJI/1.1 

I \ ·Biphenyl NE 30 IOU IOU IOU IOU IOU IOU IOU IOU IOU IJ IOU lOU IOU IOU IOU 
Bis(2-elhylhexyl)phtioaJale 6 4.8 i.~-~.Y ~.20 .~J~f IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU 30U IOU IOU IOU 
Caprolacwn NE 1800 IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU 30U IOU IOU IOU 
2-Methvlnaphthalene NE NE IOU IOU IOU IOU 81 IOU IOU IOU IOU 52 IOU ss IOU IOU IOU 

C) 

2-Methyl~enol NE 180 IOU IOU IOU IOU IOU IOU IOU IOU IOU IJ IOU lOU IOU IOU IOU 

l-andfor 4-)Melhylphenol NE 18 IOU IOU IOU IOU IOU IOU IOU IOU IOU :· :·· : : j,·;.: ~·· IOU lOU IOU IOU IOU 

Naphthalene NE 0.62 IOU IOU IOU IOU t';~J4J·:~..: IOU IOU IOU IOU ,·:.;t;i]o,..·: .. ; IOU "},t:::ii:i;~-: :.: IOU IOU IOU 

Ploc:nonthr011e NE NE IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU IOU 11 IOU IOU I OU 
Phenol NE 2,200 IOU IOU IOU IOU 31 IOU IOU IOU IOU so IOU lOU IOU IOU IOU 



c~nsllluenl t'ederol R01:ion IX lW-1 

MCL1 PRGs' 

MineUaneo•a S.mi-Vola til• Ortanics (v ILl 

Bcn:wlc]ohiopheno NE NE 

Cycloptopylbenw>e Nf. NE 

1,2-Di.,hylbenune NE N~ 

I l-Die~hyl benzene NE NE. 
2 J -Dihydro-4-m<:th IIH-indene NE NE 

2,1-Dohydro-1-methyl indene N( tolE 

I 1-0.mtlhylpropylbenz.cne NE NE 

I 4-f};me~hyl-2-{1-methyl)benune NE NE 

l,l -Dimcthvlnoohthalene NE NE 

2,6-Dimelhvlnaohthslene NE NE 

1·12 5-DimethylpJ>e t1hsnone NE NE 

1-Eihyi-I,J-<:IimcthJ'Ibenu:nc NE NE 
I ·Eth 1-2,J-<:Iimeth_ylbenz.eno NE NE 

t -Eth I -2 4-dimet~ylbenr.enc NE NE 

1-Eth 1-2-meth I benune Nf. NE 
2-Eth I-I 4-dimethylbenz.t:ne NE NE 

2-Eohencyl-1 4 -dim.,hylt.c..Tb>e NE NE 

lndane NE NE 
4 -Jodomesirylene N£ N£ 

I · Methyle!hyl)benune NE Nf. 

1-Mcthylnaphthslene NE NE 

2-Methylnaphohslene NE NE 
1-Methyl-l-{ 1-m.,l\yl)benz.cne NE NE 

1-Methylpropylbenune NE NE 
1-Methyl-2-p<opylbenunc NF. NE 

I -Mtlt.yl-)-propy\ben:u:ne NE NE 

2-Methylpropyl)b<nune NE NE 

Penllmethylbenzene NE NE 
1-Propenylbenunt NE NE 
I 2-Prupadienylbenune NE NE 
Sull'ur Mol (SS) NE NE 
I 2,4,5-Tetramethyl benzene (2 isomers) NE NE 
I 2 J-Trime<hvlbenl.elle_(2 isomcrsj_ NE NE 
1,2 4-Trimahylbenl.elle NE L2 

Trimahylbenune NE NE 

2 4 6-Trimethylben:wic acid NE NE 
Substituted benunos/M NE NE 
Unknown Aleohol NE NE 
Unidentified Comj><>undsiM NE NE 8Jf2 

- -

Table 4-13 
Groundwater Organic Analytical Summary· Field Event 2 (January, 20011 

Temporary Wells 
Capitol City Plume 

Montgomery, Montgomery County, Alabama 

lW-2 lW-3 1W-4 1W-S lW-6 1W-7 lW-8 

JNJ 

2NJ 

18NJ 

6NJ 

3NJ 

IONJ 

6NJ 

JOIN 

7IN 

7NJ 

SJNf2 

24! 

7Jf2 I SOJ/16 4Jit )J/1 

lW-081) lW-09 

14NJ 

4ltoiJ 

29NJ 

240NJ 

42NJ 

87NJ 

170NJ 

l2NJ 

26NJ 

14NJ 

l4NJ 

26NJ 

63NJ 

;~'iioNih 

68111 

27IN 
)00)/9 

-· -· - - -· - -

lW-10 lW-11 lW-12 1W-IJ 1W-JJD 

14NJ 

liON! 

55NJ 

76toll 

14NJ 

l9NJ 

19NJ 

16NJ 

IIONJ 

88NJ 

IOONJ 

24DNJ 

l2NJ 

2l NJ 

JJNJ 

24NJ 

t6NJ 

I40NJ 

120NJ 

140JN 

4SONJ 

140NJI3 

4))/) 2JII 8112 9JI2 

- -



- -· - ·· -· - - - ... .. 
Groundwater Organic Analytical - Field Event 2 (January, 2001) 

Temporary Wells 
Capitol City Plume 

Montgomery, Montgomery County, Alabama 

Co~stitaut Federal llq:ion i X TW-1 .TW-1 1W-J 1W-4 1W-5 1W~ TW-7 TW-8 TW-080 lW-09 

MCL1 PRGs' 

Pestiddes(uVI.I 

beto·BHC NE O.OJ7 0.0$0U O.OSQU o.osou .. 0,0,1 O.HU o.osou o.o~ou o.osou o.osou 0050U 

!IIJI11ma·BHC 0.2 0.051 o.osou o.osou o.osou o.osou o.osou o.osou o.osou o.osou o.osou oosou 
aiDha.Chloodonc 2 0.19 o.osou O.OSGU ~ '·G.27N ' ·. o.osou o.osou o.osou 0.050U oosou o.osou o.osou 
.,.,ITII-Chlordanc 2 0.19 O.OSOU 0.0500 0. 18 O.OI:UN o.osou o.osou o.osou 0.0.\0U o.osou o.osou 
44'-0DD NE 0.28 0 IOU D. IOU O.IOU O. IOU 0.042JN O. IOU O.IOU O. IOU O. IOU O. IOU 

4.4'-DDT NE 0.20 O. IOU 0.10\J 0 IOU O.IOU 0.10\J O.IOU O.IOU O. IOU 0 IOU 0.019JN 

Ou~lclnn NE 0.0042 O IOU D. IOU }' 1 . ~O.lf'\ · , · ·'·· o:iM5.i· .:~· D. IOU O. IOU O.IOU O. IOU O. IDU ,o.Ol5JN·. 
Endrin ker.one NE NE D. IOU O. IOU O. IOU O. IOU D. IOU O. IOU O IOU D. IOU O. IOU O. IOU 

~ulfan II (bcoo) NE NE O. IOUJ O. IOUJ 0 .02SJN O. IOUJ D. IOU O. IDU O IOU OIOU O. IOU O.IOU 
Hepooolllor cpo• ide 0.2 0.0074 o.osou 0.050\J •, .. O.lJN o.osou o.osou :: . .-.o.009J ... , O.IOU O IOU O. IOU O. IOU 

NOTES: 

I U.S Envoronmenool Protection Agency OrinkinH Wol,. Soondonls end lleolth Advi-ories, Prinwy Mutmum Contominonl Levels (MCL.sl. 

2 U S. Environmenl&ll'n>l.ectioo A~ Rqioo IX Pfdiminary Rerne<lial G.ll (PRO.) Tobie. Top WoJr:< PRGs. NoVr:<nbef I, 2000. 

NE N01 estAblished. 

uJIL microannu per liter. 

J Estinwed value. 

u T'he &n~J)1e wa.s analyud for. but was not detected above tht: reponing Jim it 

R QC mdic:.tes that dwl unU$lhlc; c.ompo.und tn~y 01'" may nOI be pte:l.eRI 

N Presumptive evidcnec: or prc:sc:nc;e or material. 

TW Tc:mponry monito1ina ~11 

Shad in& ondiQtiCS • volooe oqualto or greotc:< lhon fedr:<al or EPA R~on lX resulotory values indieoted for lloal onolyte. 

-
lW-10 TW-11 TW-11 

o.osou o.osou o.osou 
o.osou o.o.sou o.osou 
o.osou O.OSOU o.osou 
o.osou o.osou o.osou 
O. IOU O IOU D. IOU 

O IOU O. IOU D. IOU 

O. IOU O. IOU O. IOU 

O.IOU O. IOU O. IOU 

O.IOU OIOU O. IOU 
O. IOU 0 IOU O. IOU 

TW- IJ 

o.osou 
o.osou 
oosou 
o.osou 
O. IOU 

D. IOU 

O.IOU 

O. IOU 

OIOU 

O. IOU 

... 
lW- IJO 

o.osou 
o.o.sou 
o.osou 
oosou 
O. IOU 

O.IOU 

D. IOU 

O. IOU 

O. IOU 

O. IOU 

0 

0 
0 
0\ 
C."' 



Constituent 

Volatile Organics (ue/L) 

[Benzene 

, 
1,' 

Cis- I' 

[Xylenes, total 

Table 4-13 
Groundwater Organic Analytical Summary- Field Event 2 (January, 2001) 

Existing Wells 
Capitol City Plume 

Montgomery, Montgomery County, Alabama 

Fede111l Region IX MW-lS MW-11 MW-2S MW-JS MW-4S 

MCLt PRGs2 

s 0.4 1 IOU IOU IOU IOU IOU 

NE 0. 16 > ,:··8J,.-_.:. IOU IOU IOU · ~-~..::~.rir ~- S-:i 
_1!1:_ NE IOU IOU IOU IOU IOU 

s 0.12 IOU IOU IOU IOU IOU 

}__ 0.~ IOU IOU IOUJ IOUJ IOUJ 

70 6.1 IOU IOU IOU IOU -~ : ·::·.~&.i :'-:::-:-·.~ 
5 1.1 ·_:;_:::~6,1:\-~~-: IOU ,:-,. :M>::J· [;:~~~ _,._21. ~~::A , ···,~~: ~:.ss·:~;;;··<;·, 

s 1.6 IOU IOU IOU 1:··: ;)f( .:..: 13~·~· .. ! !},:·:~iiO~ :(:' 

10,()()0 140 IOU I ()!.I IOU l_(llJ_ I()U 

M i 1 Vola~()rg_anics (ueJL)_ 

··~ 
_N~ l'lf: 

Branched al!_enes/# _N_IO N.E. 
r ani factS/# NE NE 13J/2 _!_41._1? 22JI2 

NE NE 
S•mi-Volarile Organics (ueJL) 

•me 6 4.8 l~::'.-c·i1R .• : ~· · :'61ifii:";'}" IOU IOU IOU 

NE 1.800 lOlli IOUJ IOU IOU 21 

loiethyl Phthalate NE 2,900 IOUJ IOUJ IOU IOU IOU 
.n, NE 730 IOUJ IOUJ IOUJ IOUJ IOUJ 

. Semi-Volatile 011:anics (ugiL) 

4, D · "· ·'~phenol_ NE NE 
Bubryl ~ .l'lf:_ 

NE NE 
NE NE 

_NE N_IO 
,'-<.,hut. '-h• _N_E_ NE_ 

.m- NE NE 
NE NE JJ/1 4J 

Unknown Amidesl# NE NE SJN 

Unkll<l_wn ( BC) NE NE SJ SJ 

Unkn_(l_W!I_ Phthalate ~ N~ SJ 
Unkn()_wn <:;t, dH NE NE 

Pesticides (uefL) 
r'L 2 0.19 O.OSOUJ O.OSOUJ 0.0091 0.030U 0.014JN 

Dieldrin NE 0,0042 O.IOUJ O.IOUJ i:J~ ·-: o,oii:ii!.:,:. O. IOU O. IOUJ 

Endrin 2 II O.OIOUJ O.OIOUJ O.IOUJ O. IOU O.OIOUJ 

· epoxide _Q1_ 0.0074 O.OSOUJ O.OSOUJ 1".'-" 'ri.n'lc~·, .. r- o.osou l~!.;_>of(jl3iN,;·;.f. 

NOTES: 

I U.S. Environmtntal Protection AsentY Drinking Water StandardJ and Health Advisories, Prinwy Muimum ContamifiiiJlt Levels (MCLs), 

2 U.S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PRGs) Tabl<, Tap Water PRGs. November 22, 2000. 

NE Not e>tablished 

ug/L micrograms per liter. 

J Eni01a1cd value. 

u The analyte was anolyud for, but was not detec:ted above the reporting limit. 

R QC indicates tluit dat~ unusable, compound may or may not be pr<$<Tit. 

N Presumptive evidence of prestrtu of ma1cri&J. 

MW Monitoring well 

PW Pubi< water supply W<ll. 

Sluiding indicates a value equal to or great<r than feder111 or EPA Region IX regulatory values indic:ated for thai &nalyte. 

MW-41 

IOU 

IOU 

IOU 

lOU 

IOUJ 

IOU 

IOU 

IOU 

lOU 

!OJ 

.!WI 

_lOU 

13 

IOU 

IOUJ 

23J/6 

4JN 

OMOUJ 

O.IOUJ 

O.OIOUJ 

O.OSOUJ 

I 
~ .:_ 

I 
MW-SI 

I 
IOU 

.I IOU 

IOU 

IOU 

IOU 

I IOU 
-,~·-:. !l ' . · . . 

IOU 

_HJU I 
I 

_!QUJ 

IOUJ I IOUJ 

IOUJ 

3J 

I 
I 

O.OSOUJ I 
O.IOUJ 

O.O IOUJ 

I O.OSOUJ 

I 

' 
I 
I 



I 

I 
I 
I 
I 
I 
I 

I 
·I 
I 
I 
I 
.I 

I 

3 
Table 4-13 

Groundwater Organic Analytical Summary- Field Event 2 (January, 2001) 
Existing Wells 

Capitol City Plume 
Montgomery, Montgomery County, Alabama 

Constituent Fedenl Region IX MW-6S MW-7S MW-71 MW-8S 

MCLt PRGs1 

Volarilt Ortania (u£/L.) 

Benzene s . 0.41 IOU IOU IOU IOU 

Chlorofonn NE 0.16 lOU IOU IOU IOU 

Cyclohexane NE NE IOU lOU IOU IOU 

1,2-Dichloroethanc s 0.12 IOU lOU IOU IOU 

I, I·Dichloroethene 7 0.046 IOUJ IOU IOU .. -.. ~.{i' . . ' . 'Q :, :~ .. ~ ~; 

Cis-1,2-0ichloroethene 70 6.1 lOU lOU lOU IOU 

Tetrachlorocthcnc 5 l.l IOU IOU IOU _,~· ·. ~~· :.16:;.~-;: . \! 
Trichloroethene s 1.6 lOU lOU lOU lOU 

Xylenes, total 10,000 140 IOU lOU IOU IOU 

Miscellaneous Volarilt Or&aniu ("£/L) 

Octamethylcyclotetruiloxane NE NE 8J 

Branched alkenes/N NE NE 

Laboratorv anifam/N NE NE 28112 9111 

Unidentified CompOunds/# NE NE 

Sem;..Volarile O'llaniu (u&fl..) 

Bis(2·ethvlhe><yl)phthalete 6 4,8 lOU IOU IOU1 IOU 

Caprolaetam NE 1.800 30 31 lOUJ 23 

Diethyl Phthalate NE 2.900 lOU IOUJ lOUJ lOU 
2.4-Dimcthylphenol NE 130 \0\,)l IOUl !(}\,)} IOU I 

Miscellaneous Semi-Vola rile Oraanies (ug/L) 

4 4'·Burylidenebis[2 phenol NE NE 

Bubtyltell'ldecanoatc NE NE 3NJ 

Decamethylcyclopentasiloxane NE NE 

Dodecemthvlcvcloheusiloxanc NE NE 3NJ 

I·Mcthanol-cyclohexanol NE NE 

3·Melhyl·3-heptanol NE NE 
9-0ctadeccnamide, (Z)- NE NE 
Unknown.s/N NE NE 4lm 21 301/S 

Unknown Amides/N NE NE )JN/1 31 121Nf2 

Unknown (BC) NE NE 

Unknown Phthalate NE NE 
Unknown SiloxancsiM NE NE IOOJ/12 

Puticides (u2/L) 

R&mrno.Chlordanc 2 0.19 0.050U O.OSOUJ O.OSOUJ o.osou 
Dieldrin NE 0.0042 O. IOU O. IOUJ O.JOU1 O.IOU 

Endrin 2 II O.OIOU O.OlOU1 O.OIOUJ O.O IOU 
Heptachlor epaxide 0.2 0,0074 o.osou O.OSOUJ O.O,OUJ o.osou 

NOTtS: 

1 0 

MW-81 

IOU 

IOU 

IOU 

IOU 

10U1 

IOU 

IOU 

lOU 
IOU 

22Jf2 

IOU 

13 

IOU 
IOUJ 

SN1 

431 

JJN/1 

O.OSOU1 

O,IOU1 

O.OIOU1 
O.OSOU1 

I U.S. Environmental Protection Agency Drinking Water Slandards &nd Huhh Advisories, Primary Mlxitnwn Contaminant Levels (MCLs), 

l U.S. Environmental Protection Agency Region IX Preliminary Remedial Gools (l'RGt) Table, Tap Water PROt, Novemberll, 2000. 

NE Not established. 

usfL micrograms per liter. 

J Esaimated value. 

u The analy!e was analyzed for, but was not detected above the reponing limit. 

R QC indicate1that data vnusable. compound may or may not be pratnt. 

N Presumptive evidence or presence of material. 

MW Monitoring '"ell 

PW Pubic water supply welL 

Shadina indicates a value greater than Federal or EPA Reaion IX "1!111atory valuCI indicated for thatlll41)'1e. 

0066 

MW-95 

IOU 

lOU 

IOU 

lOU 

IOU 

lOU 

lOU 
~ .. : .. :· ::::-~iiq.;; .... ~-f. 

lOU 

IOU 

IOU 

lOU 
IOU 

2111 

3111 

O.OSOUJ 
.f~-~;·O.J&ifi~-. ~, 

O. IOUJ 
O.OSOUJ 



Table 4-13 
Groundwater Organic Analytical Summary - Field Event 2 (January, 2001) 

Existing Wells 
Capitol City Plume 

Montgomery, Montgomery County, Alabama 

Constitu~nt Federal Regioo IX MW-IOS MW-115 MW-111 PW-S 

MCL1 PRGs1 

Vola rile Or&anics (uz/L) 

Bonz.ene 3 0.41 IOUJ -- : ', . ho~ :·,·;:· IOU IOU 

Chlorofonn NE 0.16 IOUJ -~: ~~:·. ~:.u .:~\~~:~.; IOU IOU 

Cyclohexane NE NE IOUJ 22 IOU IOU 

1.2-Dichloroethane 3 0.12 IOUJ i_:_:{~· .. z, :~·--~~-: lOU IOU 

1,1-Dichloroethene 1 0.046 IOUJ 201.J IOU IOU 

Cis-1.2-Dichloroethene 10 6.1 IOUJ 20U IOU IOU 

T etrachloroethene 3 Ll IOUJ 20U IOU IOU 

Trichloroethene 3 1.6 IOUJ 20U IOU IOU 

Xylenes, total 10,000 140 IOUJ 17J IOU IOU 

Misc:elloneous Volatile Orcanics (uz/L) 

OctamethylcyclotetraSiloxane NE NE 

Branched alkenesl# NE NE 29JN/2 

Laboratory ani facts/# NE NE 

Unidentified CompoWids/# NE NE 3701 130114 

Semi-Volorile 0f"Jl•niu (uz/L) 

Bis(2-ethylhexyl)phthalate 6 4.8 IOU ·:~~~ ; ,jJ ..... ;~..-J~J -~:·_-1·:·38 t'f':t:~ IOU 

Caprolactam NE 1,800 IOU IOU IOU IOU 

Diethyl Phthalate NE 2,900 IOU IJ IOU IOU 

2.4-Dimethylphenol NE 730 IOU IJ IOU IOU 

Miscellaneous Semi-Volarile Or~:ania (uz/L) 

4,4'-Butylidenebisf2 phenol NE NE 6NJ 
Bubryl tetradecanoatc NE NE 

Oecamcthyl_eyclopentasiloxane NE NE 

Oodecemthylcyclohcxasiloxane NE NE 

1-Methanol-cyelohcxanol NE NE 64NJ 

3-Methyl-3-heptanol NE NE 8NJ 

9-0ctadecenamide, (Z)- NE NE 
Unl<nownsl# NE NE 381/S 

Unknown Amides/# NE NE 3)/1 3J/ I 3J/ I 

Unknown (BC) NE NE 

Unknown Phthalate NE NE 
Unknown Siloxanesl# NE NE 41/1 

Pesticides (uz/L) 

I gamma-Chlordane 2 0. 19 O.OSOUJ o.osou o.osou o.osou 
Dieldrin NE 0.0~2 O.JOUJ O.lOU O. IOU O.IOU 

Endrin 2 II O. JOUJ O.IOUJ 0.12} O.OIOU 
Heptachlor epoxide 0.2 0,0074 O.OSOUJ O.OSOU o.osou o.osou 

NOTES: 

PW-8 

IOUJ 

IOUJ 

IOUJ 

lOUJ 

IOUJ 

IOUJ 

IOUJ 

IOUJ 

IOUJ 

IOU 

IOU 

IOU 

IOU 

o.osou 
O.JOU 

O.OIOU 

o.osou 

I U.S. Environmcrual Protec~ion Agency Drinking War<r Standard$ lnd Health Advisories, Primary Maximum Contami!Wlt Levels (MCLs), 

2 U.S. Ert..;,onmcntal Proto.:tion Agm<y Region IX Preliminary Remedial Goal> (PRGs) Table, Tap Water PRGs, November 22, 2000. 

NE Not CSIIblished 

ugll micrograms pet liter. 

J ES1ima1U value. 

u The analyre was analyzed for. but wu not dClec:1C11 above the "'P"rti"81imit. 

R QC indicates tllat data unusable, compound may or may not be present. 

N Presump1ive evidence of presence of ma1Mal. 

MW Monitoring well 

PW Pubic. water .supply wdl. 

Slwling indicates a value greater than Federal or EPA Region IX regulatory values indicated for that analytc. 

I 

PW-9W 1-
IOU 

IOU 

IOU I 
IOU 

IOU 

IOU 

IOU I 
IOU 
IOU I 

I 
IOU 

IOU 

IOU 

IOU I 

I 

4J/ I 

O.OSOUJ I 
O.IOUJ 

O.OlOUJ 

O.OSOUJ I 
I 
I 



- ·- - - - - - .. -· .. - , .. 
Groundwater Organic Analytical S - Field Event 3 (February, 2002) 

Pennanent and Temporary Wells 
Capitol City Plume 

Montgomery, Montgomery County, Alabama 

Constituent Federal Region IX TW-14 T W-15 TW- 16 MW-12S MW-121 IW-01 IW-02 

MCLt PRCs2 

Vo"'llle O'ltaaia (ullfL) 

A eel one NE 6 1 25U 63UJ 2SUJ so.ou 2SU H .OU J8 

Ekn~e s 0.3S I.OUJ l .OUJ I.OUJ 2.0U " ':1.s·.-.· LOU I.OU 

Broonodichloromcthane NE 0.18 ·. ; .:·.4.2 ·::-:: ~- ·:_:-:• .. o·.,u., >' .-. ·.:·,:.-;,:·:;;, . 2.0U '·: ;· J. ~ ·t I.OU I OU 

ChlotO(onn NE 0.16 ; 19 . ·.:· 
. . -· ., 

". ·:·1.5J' , . 2.0U · . •JJ ·.~_·:c I.OU I.OU .. ... · tJ . . . 
Dibromochloromcthane NE 0. 13 . :o:60J . . · . . LOU I.OUJ 2.0U I.OU I.OU I.OU 

Cis-1.2·Dichlorocdlene 100 NE I.OUJ LOUJ t.OUJ I.OAJ I.OU I.OU 2.7 

Mo:IMI Elbvl Kaone NE 190 2SU I)UJ 2S.OU so.ou 2SU 2S.OU ' ·· •. l 600J,; .. . ; 
Mcth.}'l T- Bu_ayl Etlla- s 1.1 

.. ;· ... u . ·· I.OUJ I.OUJ 
.. 

. <4.7A ·'·: :· I.OU I.OU I.OU 

T c:lnl<hloroctbene s 0.43 : .'·.''·1~;., ,, .. I.OUJ :_ ... :-::lU-'· . ·, 240 
.. 

·~.:··i:a: ;; . I.OU · . . •4.9":. :;,.: 
Trict.lorocthenc s 1.6 I.OUJ I .OUJ O.S2J 2.0U I.OU t.OU 1.2 

Miscdt.DtO.., Vot.tilc OrJtan la (u&fl.) 

Cvclohexanone NE 18,000 20JN 

ISOI>n)J)IUIOI NE NE l OJN 
TCUllhydrofuran NE 8.8 ':. :,' 4ooJN:"': ~: 

Semi-Vobolilc OrJtallia (ug/L) 

Benzo( 8)ftuoranthcnc NE 0.092 IOU IOU : :' i:,'t:.U~. ~?: .. : IOU IOU IOU IOU 

Bis(2-elllylhcxyl.)pllthalatc 6 4.8 IOU IOU IOU 'H·}:. ~.a:. :- ... ~-~.·:; IOU IOU IOU 

c~ NE 9.2 IOU IOU I. IJ IOU IOU IOU IOU 

Fluorarubene NE ISO IOU IOU 2.3J IOU IOU IOU IOU 

Phenantltrene NE NE IOU IOU 2.6J IOU IOU IOU IOU 

[Pyrene NE NE IOU IOU 2.3J IOU IOU IOU IOU 
Phenol NE 2,200 IOU IOU IOU 1.7) I.SJ IOU IOU 

Mlscdlaae ... s s-.;. Vola die 0 '1taaiCS (uVL) 

Dromarizolc NE I NE I I I I I 20JN I l 
NOTES: 

I U.S. Environmcoual Protccrion Agency Drinking Wa1er Standards and Heallh Advisories, Primary Ma.Vmwn Contaminant Levels (MCLs), 

2 U.S. Environmental Protection Al!ency Region IX PrelimiiW)I Remedial Goals (PROs) Table, Tap Wat..- PROs. November I, 2000. 

NE Not CSI&blished. 

ugiL micrognuns per liter. 

A Avtnj!e value. 

J Esrimaled value. 

u The analyte WI'1IS analyud for, bur was not delocted above the reponing limit. 

R QC indicates tbat data unusable, compound IN)' Of IN)' not be pn:sent. 
0 

N Presumptive evidence of rmsencc of material. 

IW lndusuial Well 

MW Pennenant monitoring well 

TW Tempor111)' monitoriag well 

SbadiJ18 indicak:s a V111ue equal to or gtea~er !han fedend or EPA Rqion IX regulato<Y values indiwed for that analyte. 



- - - -·- - -T .• '- - ... 
Groundwater Inorganic Analytical ry- Field Event 1 (May, 2000) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Constituent Federal Region IX MW-IS MW-11 MW-2S MW-3S MW-4S MW-41 MW-51 

MCL
1 PRGs1 

lnorganics (ug/L) 

Aluminum NE 3,600 1,400 1,900J 2,2001 SOOJ 1,200 1,200 ·. 130,000J . 

Antimony 6 1.5 4.4U 2.9U 2.6U 2.6U 4.4U 4.4U 2.6U 
Arsenic 50 0.045 4.5U 3.0U 1.9U 2.0U 3.0U 6.2U :·. 18 :· 

Barium 2,000 260 96 42 80 63 89 72 .. : -'270• 
Beryllium 4 7.3 0.82 0.20 0.40 0.20 0.40 1.2 ·. ·,; .:!6.3:. ·• 

Cadmium 5 1.8 0.30U 0.30U 0.30U 0.80U 0.30U O.JOU 3.4U 
Calcium NE NE 14,000 5,800 11,000 13,000 3,100 19,000 21,000 
Chromium 100 II 8.0 

... 
' 15 ' 

•. - 7.1U 3.9U 6.6 .. lj·_· · _no: .. . ' 

Cobalt NE 220 3.1 2.3U I.OU 3.4U 1.3U 1.3U 6.8U 
Copper 1,300 140 45 22U 4.0U 4.5U llU 17U 62U 
Iron NE 1,100 _, . ·. ::)~QO -- -· . ' · ::· ~ '1,800 .. ':~> ; ~~: _t' 2;8Cij); ': -: 920 ·· i,soo_.-:_ ... ~ · 7,500-.· - ~ •. 41),0_00 . ' ,-

Lead 15 NE 6.2 2.6U 1.8U 2.0 1.8U 9.7 . --' '32i -; '? . 

Magnesium NE NE 5,800 950 4,900 5,400 1,200 2,600 21,000 
Manganese NE 88 . -::.: ;, ~0-~!: ._;- . _· ~_.-,._- .;. '.IiKr' ;:::~~ 42 ':• .-._ .:: ;)2C)·(·. :· _., 72 ;: ::.: :340_;,?- -. .-1,()00 ._:::; .. • •, 

Mercury, total 2 1.1 O.IOU O.IOU 0.23 O.IOU O.t2U O.ISU O.IOU 
Nickel NE 73 18U 27UJ 5.5UJ 5.0UJ 14U 27U 70J 
Potassium NE NE 3,100 2,000J 7,300J 4,4001 6, I 00 2,600 6,400J 
Selenium 50 18 4.3 2.2U 2.3J 2.2U 3.7U 4.4U 4.2UJ 
Silver NE 18 4.1UJ I.OU 0.70U 0.70U 2.1UJ l.BUJ 3.0U 

Sodium NE NE 17,000 16,000 24,000 2\,000 34,000 31,000 79,000 
Thallium 2 0.24 5.9U 3.5U 3.5U 3.5U 6. 1UJ 6.1UJ 3.5U 
Vanadium NE 26 4.1 2.6U 4.4U 2.0U 2.9 4.1 46U 
Zinc NE 1,100 82 67U 16U 16U 30U 86 200 
Cyanide 200 0.62 IOU IOU IOU IOU IOU IOU IOU 

NOTES: 

1 U.S. Elwironmental Protection Agency Drinking Water Regulations and Health Advisories, Primal)' Maximum Contaminant Levels (MCLs), October 1996. 

2 U.S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PRGs) Table, Tap Water PRGs, November 22, 2000. 

NE Not established. 
ug/L micrograms per liter. 

J Estimated value. 

u The analytc Was B!lalyz.ed for, but was not detected above the reporting limit. 

MW Monitoring well 
PW Pubic water supply well. 

Shading indicates a value greater thBII Feder.d or EPA Region IX regulator)' values indicated for ltlat analyte. 

-
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Constituent 

lnorganics (ug/L) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury, total 
Nickel 
i>otassium 
Selenium 
Silver 
Sodiwn 
[Thallium 
Vanadiwn 
Zinc 
Cyanide 

NOTES: 

I 

2 

NE 
ugiL 

J 

u 

Table 4~15 
Groundwater Inorganic Analytical Summary ~ Field Event 1 (May, 2000) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Federal Region IX MW-6S MW-7S MW-71 MW-8S MW-81 MW-9S 

MCL1 PRGs 2 

NE 3,600 5,000J ··'.;}: 3801 7001 210UJ 4,600,1 J,400J 
6 1.5 ; . ~;; <t/.~. c:~·~: .. :::;3Ao · ·. ·. : :~ 2.6U 2.6U 2.6U 2.6U 

50 0.045 1.9U 1.9U 1.9U 1.9U 1.9U 1.9U 
2,000 260 76 230 61 100 52 150 

4 7.3 0.50 0.20U O. IOU 0.20U 0.6 0.2 
5 1.8 0.30U 0.70U 0.40U 0.70U 0.30U 0.60U 

NE NE 16,000 23,000 4,200 15,000 6,900 11 ,000 
100 II .. :.:"'· 

•1 ,, •.• · (iio;.(;·::',!:;: ~-~~.: ~ j_)~ :':.· :.-·:-:· ::::.;:·; .. ·~a ·. :j:··:. ;.: ... ,·: -' i.e:·.~ : ;. .. . ···.2Q ·:· :, '.',~ ,.,82 >~ .. :. ·: . 

NE 220 5.4U 2.8U 1.8U 5.8U 2. 1U 3.8U 
1,300 140 69U IOOU 29U 24U 26U 74U 
NE 1,100 ~;.:~: ; ·~6a~ks.~· 570 ~.:-:':~·~··~oo··;:~;;· • 480 . · i'' .. 4 ... ~>· ; :: ·\ .. ; (;9o~c·~:.y 

15 NE 4.7 5.7J 2.3 1.8U 6.8 4.3 
NE NE 4,500 4,900 640 4,600 1,400 4,300 

NE 88 :-):.~:~~~~ :~72~~~ .. ~ :;:~ =r~:~ '~;.:o.o)£~:.: ;; ~~;:;:~ SiO·i-·:~·~~!\ :··: ~ :·:.•,.A9o ·~~·:·:·~ >:· •' '260;·.: ';:: . ::.:\: JQ~>.:)t 
2 1.1 O.IOU O.IOU O.IOU O. IOU O.IOU O.IOU 

NE 73 ·;:; .. :::: t.O.O.k:·L;: 29UJ 37UJ 20UJ 31UJ ,~··~·~ ~ :. :. ss~f ;~. ~ -~~:·: 

NE NE 4,200J 4,800J 1,700J 6,100J 1,900J 3,5001 
50 18 2.2U 2.2U 2.2U 2.2U 2.2U 2.2U 
NE 18 1.2U 1.2U 1.4U 0.70U 0.70U 1.2U 

NE NE 25,000 18,000 14,000 23,000 28,000 12,000 

2 0.24 3.5U 3.5U 3.SU 3.5U 3.5U 3.5U 
NE 26 6.6U 1.2U l.SU 0.80U 4.3U 1.8U 
NE 1,100 93U 78U 3SU 31U IOOU 91U 
200 0.62 IOU IOU IOU IOU IOU IOU 

MW-IOS 

.. . '.5;800J ,. 
4.0U 
3.0U 
99 
0.6 

0.30U 
11 ,000 

·: ~ .. :.,:::· 6(f; • ·: .. . ;, 
IIU 
79U 

::-. '· ~~;'((10'". / 
I • ...... :~;:~~ 15~:~':' ; , ~ ~~: 

4,100 
. '::;.,: i!~~'$() . <;:::~··,{ 

O.IOU 
651 

3,200J 
3.5UJ 
1.8U 

25,000 
3.5U 
8.7U 
120U 
IOU 

U.S. Environmental Protection Agency Drinking Water Regulations and Health Advisories, Primary Maximum Contaminant Levels (MCLs), October 1996. 
U.S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PRGs) Table, Tap Water PRGs, November 22, 2000. 

Not established. 
micrograms per liter. 
Estimated value. 
The analyte was anaiY1£d for, but was not detected above the reporting limit. 

MW Monitoring well 
PW Pubic water supply well. 

Shading indicates a value greater than Federal or EPA Region IX regulatory values indicated for that analyte. 

- - - - - - . .... - .. -
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Groundwater Inorganic Analytical ary- Field Event 1 (May, 2000) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Constituent Federal Region IX MW-IIS MW-Ill PW-5 PW-8 

MCL1 PRGs1 

lnorganic:s (ug!L) 

Aluminum NE 3,600 1,600 760 26U 22U 
Antimony 6 1.5 4.4U 4.4U : .. ;· .. ::4,~ : ... 4.4U 
Arsenic 50 0.045 6.5U 4.5U 4.0U 3.2U 
Barium 2,000 260 92 19 20 7. 1 
Beryllium 4 7.3 0.78 0.38 O. IOU O. IOU 
Cadmium 5 1.8 O.JOU 0.61U O.JOU O.JOU 
Calcium NE NE 39,000 3,300 6,500 2,400 
Chromium 100 II --.:_. ~--·~. : :24!~: ~, :~/ 7.4 0.70U 0.70U 
Cobalt NE 220 5.1 I.JU 1.3U I.JU 
Copper 1,300 140 :··: ·.:~~; :--. 

88 6.9U 4.6U 
Iron NE 1,100 : ·~· . ·s,1oo. : . ::·.2,600,. .. .. 22U 30 
Lead 15 NE 2.9 5.81 1.8U 1.8U 
Magnesium NE NE 5,900 970 580 240 
Manganese NE 88 ·::~;-; ·~~~: . . ' >·;: ::·:.130':" ~;~:; 8.7U S.OU 
Mercury, lolltl 2 1.1 O.IOU O.IJU O.IOU O.IOU 
Nickel NE 73 · ·= ~:.·:' ·' ~~~·io~.r·.·.· ·;.: 53 0.60U 0.60U 
Potassium NE NE 4,400 1,000 1,200 780 
Selenium so 18 3.7U 3.7U 3.7U 3.7U 
Silver NE 18 3.2UJ 3.2UJ 2.0UJ 2.7UJ 
Sodium NE NE 25,000 56,000 66,000 68,000 
Thallium 2 0.24 5.9U 5.9U 5.9U 5.9U 
Vanadium NE 26 3.5 1.70 LOU I.OU 

!Zinc NE 1,100 160 130 19U 22U 
Cyanide 200 0.62 IOU IOU IOU IOU 

NOTES: 

I U.S. Environmental Protection Agency Drinking Water Regulations and Health Advisories, Primary Maximum 

Contaminant Levels (MCLs), October 1996. 

-
PW-9W 

13U 
4.4U 
3.1U 
76 

O.IOU 
0.30U 
5,400 
0.92 
1.3U 
6.7U 
76 

1.8U 
1,600 
2.7U 

O.IOU 
1.1U 
1,900 
3.7U 
2.6UJ 
7,900 
5.9U 
I.OU 
28U 
IOU 

2 U.S. Environmental Protection Agency Region lX Preliminary Remedial Goals (PRGs) Table, Tap Water PRGs. 

November 22, 2000. 

NE Not established. 

ug/L micrognuns per liter. 

J Estima!ed value. 

u The analyte was analyz.ed for, but was not detected above the reporting limit. 

MW Monitoring well 

PW Pubic water supply well. 

Shading indicates a value greater than Federal or EPA Region IX regulatory values indicated for that analyte. 
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Ta 

Groundwater Inorganic Analytical Summary - Field Event 2 (January, 2001) 
Existing Wells 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Constituent Federal 

MCLt 

Region IX 

PRGs
2 

MW-IS MW-11 MW-2S MW-3S MW-4S MW-41 MW-51 

lnorganics (ugiL) 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury, tolal 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

NOTES: 

NE 3,600 :: 9;100; :.· ·· 860 · --~ II ,OOOJ ~· :·: 130UJ 2,6001 " .2J~OOOJ . 270 

50 0.045 4.2U 4.2U 4.2U 4.2U 4.2U . :· ·. -~ 6~z -: ·· ·. 4.2U 
2,000 260 190 34 140 70 _;• •' : . 2~. .. . ·-: .' '2(;0_. : .' . 55 

5 1.8 0.60U 1.1 0.60U 0.60U 0.60U ' . 8.6 : .. ; 
NE NE 13,0001 4,&001 13,000 13,000 5,700 31,000 5,0001 
100 II Jl' '· .. 4.1 : 8S .. :·_• ·, . . ' 22 :· : 

NE 220 1.2 0.94U 1.9 2.8 1.4U 4.8 2.6 
1,300 140 13U 12U 5 2.2 5 53 12U 
NE 1,100 9,400 . 590 230 

.. 
. . '5;200 • . ·.23,000 480 

15 NE 7.9 2.6 6 l.?U 3.5 1.9U 

NE NE 6,900 650 6,100 4,900 2,800 7,100 660 

NE 88 50 63 

2 NE 0.17U 0.12U 0.941 O.IOU O.IIUJ O.JIJ O.IIU 
NE 73 22 9.4 9.1 27 37 69 21 
NE NE 5,000 1,500 4,1001 8,5001 12,0001 4,900J 1,800 

NE NE 18,0001 7, 7001 21,0001 890,0001 41,0001 22,000 6, 7001 

NE 26 9.2 0.70U 18 0.77U 5.2 21 0.70U 
NE 1,100 32 8.9 30 35 15 100 12 

I U.S. EnvirorunenUII Protection Agency Drinking Water Regulations and Health Advisories. Primary Maximwn ConUiminant Lt:vels (MCLs), October 1996. 

2 U.S. EnvirorunenUII Protection Agency Region IX Preliminary Remedial Goals (PRGs) Table, Tap Water PRGs. November 22, 2000. 

NE Not esUiblished. 

ug/L micrograms per liter. 

J Estimated value. 

U The analyte was analyzed for. but was not detected above the reporting limit. 

MW Monitoring well 

PW Pubic water supply well. 

Shading indicates a value equal to or greater than Federal or EPA Region IX regulatory values indicated for that analyte. 

MW-6S MW-7S 

70U 

4.2U 4.2U 
., . :, 270. 29 

0.65 1.2 
13,000 3,4001 

-81: . . ' .': ·' .16·· .. 
2.6 0.70U 

15 9.9U 
, o.:'S,IOO. ; ·: · : · :. z;zoo:: .. 

2.7 1.7U 

4,800 450 

73 

O.IOU 0.1IU 
48 16 

4,0001 1,500 
22,0001 9,3001 

6.9 0.70U 
33 8.7 

.. 

MW-71 

91 U 

4.2U 
230 

,-i4.l . ... 
22,000J 

I.IU 

9.4U 

240 
1.8U 

4500 

39 

O.IIU 

30 
4,300 

16,0001 

0.70U 

92 

0 

C .• 



Constituent 

lnorganics (ug(L) 

Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Lead 
Magnesium 

Manganese 
Mercury, total 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

NOTES: 

I 

2 
NE 

ug/L 

J 

u 

Federal 

MCL1 

NE 
50 

2,000 
5 

NE 
100 
NE 

1,300 

NE 
15 

NE 
NE 
2 

NE 
NE 
NE 
NE 
NE 

Table 4-16 
Groundwater Inorganic Analytical Summary- Field Event 2 (January, 2001) 

Existing Wells 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 

Region IX MW-8S MW-81 MW-9S MW-IOS MW-II S MW-111 

PRGs2 

3,600 780J 320J 550 240 1,400 ..... JQ;ooQ ,, ·. ,. 
0.045 4.2U 4.2U 4.2U 4.2U 4.2U ":.:·<r4··· · ~· 
260 84 28 220 55 ··:.; 2200 ··· ·.:. '· ···:·· noo:: .. 

1.8 \' .. ) .: ..... . . ;.~.j~~~):· ~,:~. {.,32 .. ·-.:-~·[.::. ~·: :--- ::·~{t4·: .. ~- ; :,:; 0.60U 1.7 .;:· . ...... 8 ·· ; 

NE 12,000 3,500 9,100J 8,100J 12,000J 32,000J 
II ··,::.;,:;~;JQ~: ,:: .. :;:· :::· ~. :~!:26S .. ··,·::)~ :.~~. ·:·:~.6·f .. -. '·, .. < 3.7 ' .,).~:.~ ... . ~::. . .. : ~ ·.A4k·~.:;· · ~- . 

220 2.2 0.8 1 l.OU 0.70U 6.0 8.4 
140 8.2 15 46 I.IU 100 85 

1,100 v·:=:;!; l~Oo_~:~~~: 670 940 200 \~-~;.~ :-i5~00Q. ~~:·.:.-~ :_;:: ... i7:oOO ~ ·-;::: 
NE 2. 5 2 3.8 1.7U 4.0 •';!·:;:·;· 8.6\::' ·;.: 
NE 4,000 410 4, I 00 3,400 4,100 8,300 

88 64 57 ~~~-t_! ·: :~} q/~1,-~:'.~ ~~- IIU 5~.:~~~-:··~~1():'· ~~· ·· !' < .. ·~':.f4oo:~~:< 
NE O. IOU O. IOU O. liU O.II U 0.13U 0.17U 
73 49 33 ·1:.:~;·\??;:~U~ .}. 3.1 .;. .:,{~~ij6o:::: .;··: 57 
NE 4,800J 1,200J 3,000 2,400 2,800 7,300 
NE 22,000 4,800J 13,000! 28,000! 20,000J ' 27,0001 
26 2 0.87U 0.70U 0.70U 5.0 18 

1,100 II 13 38 1.7 33 160 

PW-5 

22U 
4.2U 

25 
0.60U 
6,600J 
0.50U 
0.70U 
0.70U 

14U 
1.7U 
640 
II 

O. IOU 

1.3U 
1,400 

84,000! 

0.70U 
1.8 

U.S. Environmental Protection Agency Drinking Water Regulations and Health Adviso~es. Primary Muimum Contaminant Uvels (MCLs), October 1996. 

U.S. Environmental Protection Agency Region IX Preliminary Remedial Goal's (PRGs) Table. Tap Water PRGs. November 22. 2000_ 
Not established. 
micrograms per liter. 
Estimated value. 

The analyte was analyzed for, but was not detected above the reponing limit 
MW Monitoring well 
PW Pubic water supply well. 

Shading indicates a value greater than Federal or EPA Region lX regulatory values indicated for that analyte. 

- - - - - - - - -

PW-8 PW-9W 

15U 15U 
4.2U 4.2U 
9.6 84 

0.60U 0.60U 
2,500J 5,300J 
0.50U 1.2 
0.70U 0.70U 
0.70U 1.6U 

14U 14U 
1.7U 1.7U 
280 1,500 

6.5U 2.2U 
0.13U 0.13U 

1.3U 2 
1,000 2,300 

87,000J 9,0001 
0.70U 0.70U 
l.IU 2.6 

- -



- -
Constituent 

- ·- - - - - - - - -
Tab 

Groundwater Inorganic Analytical Summary - Field Event 2 (January, 2001) 
Temporary Wells 

Federal 

MCL1 

Region IX 

PRGs2 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

TW-2 TW-3 TW-4 TW-5 TW-6 

-
TW-7 TW-8 

lnorganics (ug/L) 

Aluminum 

Antimony 
Arsenic 
Barium 

Beryllium 

Calcium 
Chromium 
Cobalt 

Copper 
Iron 

Lead 
Magnesium 
Manganese 
Mercury, total 

Nickel 

Potassium 
Selenium 

Sodium 
Thallium 
Vanadium 

Zinc 

NOTES: 

NE 3,600 2500J -· . ·14000J: ·,:. ,:.. .'·.·-10090). ;: ' ';'::')3000J·.: . . '·; .. :, 4600J : 3,\00J - .-' ·",800J ,·· · . 2,4001 
6 1.5 2.5U 2.5U 2.5U 2.5U 2.5U 2.5U 2.5U 2.5U 

50 0.045 4.2U '"\,:)t:: " 4.2U 4.2U 4.2U 4.2U 4.2U 4.2U 
2,000 260 180 150 130 110 52 130 220 ·: : -·. '320 ' -~· 

4 7.3 0.57U 4.5U 1.2U 1.8U 0.85U 0.71U 0.95U 0.73U 

NE NE 10,000 13,000 8,200 4,600 7,300 17,000 14,000 21,000 

100 II .. '66 · . .-··.0.: ; ··.: '! . ~ ::2~: : '' .. ':: ,, .. ; .1~0!. ·'··:. ~· :_.', 21~~.· 

NE 220 18 30 II 13 5.1 9 15 5.8 

1,300 140 IIU 120 25U 21U 5.7U 9.5 13 7.6 

NE 1,100 

15 NE 
NE NE 4,100 6,400 4,600 3,200 4, I 00 42,000 4,500 5,600 

NE 88 
2 Ll O.IOU O.IOU 0.25 O.IOU O.IOU 0.14UJ O.IOU O. IOU 

NE 73 48 

NE NE 2,900 5200 3300 7,100 4,400 5,600J 5,000J 4, 700J 

50 1& 4.8U 4.8U 4.8U 4.8U 4.8U 4.87U 4.8U 4.8U 

NE NE 140001 26000J 16000J 25000J 34000J 24,0001 23,000J 18,000J 

2 0.24 6.2U IOU 6.2U 6.2U 6.2U 6.2U 6.2U 6.2U 

NE 26 9.7U 37U 7.4U II 16 1\ 

NE 1,100 99 80 44 26 120 79 

I U.S. Environmentall'rotection Agency Drinking Water Regulations and Health Advisories, Primary Maximum Contaminant levels (MCLs), October 1996. 

2 U. S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PRGs) Table, Tap Water PRGs, November 22, 2000. 

NE Not established. 

ugfL micrograms per liter. 

Estimated value. 

U The analyte was analyzed for, but was not detected above the reporting limit. 

TW Temporary monitoring well 

Shading indicates a value equal to or greater than Federal or EPA Region IX regulatory vulues indicated for that analyte. 

-

C) 

C) 
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Constituent 

In organics (ugiL) 

Aluminum 

Antimony 

Table 4-16 
Groundwater Inorganic Analytical Summary- Field Event 2 (January, 2001) 

Temporary Wells 

Federal 

MCL1 

NE 
6 

Region IX 

PRGs2 

3,600 

1.5 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

TW-8D TW-9 TW-10 TW-11 TW- 12 

1,800J 

2.5U 2.5U 2.5U 2.5U 2.5U 

TW-13 TW-13D 

Arsenic 50 0 .045 4.2U :·uJN : 4.2U 4.2U 4.2U ... 14· ··. ·: :. · r_.: :: ' is· · .. '. 
Barium 

Beryllium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Mercury, total 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

NOTES: 

2,000 260 200 .! . . ·: 340'~ 100 230 180 

4 7.3 0.89U 2.2U LOU 4.5U 1.4U 

NE NE 22,000 55,000 14,000 24,000 9,400 13,000 

100 II 

NE 220 7.7 24 2.1 12 17 27 

1,300 140 9.8 37 \0 47 8.1 22 

NE 1,100 

15 NE 
NE NE 5,800 19,000 4,400 19,000 3,600 5,000 

NE 88 

2 1.1 O. IOUJ 0 .16lJJ O.IOU 0.17U1 O. IOU 0.014U1 

NE 73 63 ,~;;;.~~~. :~t:7o:~r,~:-~: 72 ':': \.~'-.~'11~~· >. .. 19 ·-r. . ; ': .:: 84'~) ·.') .. 

NE NE 4,800J 9,300J 4,7001 8,200J 3,0001 5,000J 

50 18 4.8U 4.8U 5.1 6.4 4.8U 8.7 

NE NE 18,0001 33,0001 20,0001 60,000J II,OOOJ 63,000J 

2 0.24 6.2U ~~~~~t~t~.;~-~···-rs: 6.2U ~ -~~~~· rt.-;J t~.:-::i :~-:~·~.: 6.2U ~:if~~~~J.~~ I 7\ -;;.~ f 
NE 26 18 ~~~~~·~;~tj(,::a~~~~~·; .$. 7.2 ~~~:~~-~: r.. ·43(~t:·?;~~.~:: 15 ~) ~"·:<~i83~15~ :; ~ 
NE 1,100 98 130 170 210 200 140 

I US. Environmental Protection Agency Drinking Waler Regulalions and Health Advisories, Primary Maximum Conlaminant Levels (MCLs), October 1996_ 

2 U.S. Environmental Prolection Agency Region IX Preliminary Remedial Goals (PRGs) Table, Tap Water PRGs, November 22, 2000. 

NE Not established. 

ug/L micrograms per liter. 

Estimated value. 

U The analyte was analyzed for, but was not detected above the reporting limit. 

TW Temporary monitoring well 

Shading indicates a value greater than Federal or EPA Region IX regulatory values indicated for that analyte. 

- - - - - - - - - - - -

14,000 

24 

17 

4,700 

0. 14UJ 

i ~:~· .. ·~:j~;'< ;< " .. 
4,600J 

9.3 

32,000J 
??.;·:2~lf ~:·~.p~~.--·? 

r;.;·-.j~~~ l~_s:. ~-... ~~t:t 

120 

-



-
Constituent 

lnorganics (ugiL) 

Aluminum 

Aluminum (Disso lved) 

Antimony 

Antimony (Dissolved) 

Arsenic 

Arsenic (Dissolved) 
Barium 
Bari um(Dissolved) 

Beryllium 

Beryllium (Dissolved) 

Calcium 

Calcium (Dissolved) 

Chromium 

Chromium (Dissolved} 

Chromium, hexavalent 

Cobalt 

Cobalt (Dissolved) 

COJ>Iler 
Copper (Dissolved) 

Iron 

Iron (Dissolved) 

Lead 

Lead (Dissolved) 

Magnesium 

Magnesium (Dissolved) 

Manganese 

Manganese (Dissolved) 

Mercury, total 

Mercury, total (Dissolved) 

------ ------
Federal 

MCL1 

NE 

NE 

6 

6 
50 

so 
2,000 
2,000 

4 

4 

NE 

NE 

100 

100 

100 

NE 

NE 

1,300 

1,300 

NE 

NE 

15 

15 

NE 

NE 

NE 

NE 

2 

2 

Groundwater Inorganic Analytical Summary- Field Event 3 (February, 2002) 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 

Region IX TW-14 TW-15 TW-16 MW-4S MW-41 MW-6S MW-tlS MW-12S 

PRGs1 

3,600 ,: H~OOOJ . ,~·:96,0CKU: ·. ···:23,000;::· 5201 ····lS,OOoJ:- : 7~JOOJ"' . 1.400J . .: (i,6{)Qj; . 

3,600 400J l60J 891 IOOJ 3001 !!OJ 78U 971 

1.5 3.1U 3.1U 3.JU 3.1U 3.1U 3.1U 3.1U 3.1U 

1.5 3.1U 3.1U 3. 1U 3.1U · ·s.s :: ·: 6.1R 3.1U 3.1U 

0.045 4.1R · ;· - ~ · - . , .. ·/>· -2~ · ... ::_.' ... . 2.6U ·. ··.- lo . . . \ 2.9R 3.3R .. ·::•4.7. ~ 
0.045 2.6U 2.6U 4.4R 2.6U . ·-.:_:8;1. -

' 
2.6U 2.6U 2.6U 

260 140 :: 64_0 .. .: :- .-~ '·.44o·:· :.- · 170 95 ·-.:.- 330 ' . . ·· 480 180 
260 40 33 80 150 3.7U 63 140 120 

7.3 l.6U . ·13.: .. 1.4U 0.43U I.SU l.IU 0.29U 0.96U 

7.3 0.48U 0.37U 0.2U 0.52U 0.20U 0.48U 0.26U 0.41U 

NE 14,000 20,000 26,000 5,700 18,000 14,000 16,000 21,000 

NE 11 ,000 8,300 23,000 7,000 9,000 13,000 12,000 17,000 

II .. >:·''29.,:··.·. : · .. : · ·:~~o.' ... ·:: ~ .:'::~ '73:.: :-}, 5.3R :';!~--· .,i7: .. ',.; ;/ ;_:..:~·~~-. 19-rJ{~-~;. :~.-';) 97 ~t::·. :' · i'~. a ;t:QO ,.::: 
II 1.3R I.OU LOU l.OU I. OR I 3.7R l.OU 

II IOU IOU IOUJ 50UJ 65UJ 26U IOUJ IOU 

220 15 140 16 1.3U 2.7 2.3 3.5 23 

220 6 19 2.9 l.3U 1.3 1.3U 1.3U l.3U 

140 40 130 T:~:l-~l(~l,:;; 1.2U 22 19 76 98 

140 17.0 \.2U 1.5 3 5.5 1.2U 13 4.1R 

1,100 ::.:;n~o®·~> ::)~\®(t;;{ } :'s:t,ooo··;:, 450 ~·/;$;'t6Q··/~) /·\.:~·;~:; --. ~: :.- :~·.:r()(): .- ,_.. ~- !-16,~}_:::: 

1,100 290 100 ~· ::2J.oo~ -)\. 12U 100 ~ ~fi;so.o;.;~ -:-. 380 12U 

NE 11 . ::;:;.Jol)f'<;<-: e;;~·'i'3io~/~::, 1.9U ~-!·:-~~-$~;~:.~~ 2 1.9U 9.9 

NE (9U 1.9R 1.9U 1.9U 1.9U 1.9U 1.9U 1.9U 

NE 4,200 9,500 7,100 2,500 4,500 5,400 6,200 5,300 

NE 2,500 2,700 5,500 3,100 1,500 4,800 4,900 4,500 

88 . :,;;:~-~}~'{ ;~ ~~; ( :(6;;.06:0''; ·.:.:;\·3$.0? .. ~\~ 49 ~~~-$~?.4)~}:1:'1~ 73 :.::::ti:~®q-~1.·:~. ~'iJ~~ 1Q~~~};·' 
88 .::'·.!< j~(( i .. ~\~ !~1~~~i·1~40Q:~~~-~· }~~~~Qi~~ 44 ~·~j':~J~Qf:t~ 63 ''Sf:,710l:~:i::;~ \~::{9~>~·: 
1.1 O.IOU 0.37 0.4 O.IOU O.IOU O.IOU O.IOU O.JOU 

1.1 O. IOU O.IOU O.IOU O.IOU O.IOU O. IOU O. IOU 0.10U 

MW-121 

3,0001 

SOOJ 
3.1U 

3.\U 

6.0R 

5.7R 
35 

16 

0.25U 

0.20U 

40,000 

36,000 

'·· '·:'·'400(' :.: 
~;\·,-_ ·-~~ .. ~ . ~ ·:~:~-.. 

IOU 

6.8 

l.3U 

56 

21 
{ ;~:::$.;(;00.~.--.. 

250 

3.7 

1.9U 

1,100 

210U 

: ··:~~:.9.9~~~~i~ 
6.4U 

o.tou 
O.IOU 

-

IW-01 IW-02 

120UJ 140UJ 

NA NA 

3.1U 3.1U 

NA NA 

2.6U 2.8R 

NA NA 
35 77 
NA NA 

0.20U 0.58U 

NA NA 

4,400 12,000 

NA NA 

I.OU 7.7 

NA NA 

NA NA 

1.3U uu 
NA NA 

~:'7:J:i»oo;·:;: 33 

NA NA 

240 : ·'.{~.'W.iF/t 
NA NA 

1.9U ~· ~~ :·\·_;::M. '·:.~~-: ~ 
NA NA 

650 2,600 0 
NA NA 
24 ~~t~ ~t26i~:~;. 
NA NA 

O.IOU O.IOU 

NA NA l 



Constituent Federal 

MCL1 

lnorganics (ug/L) (continued) 

Nickel NE 
Nickel (Dissolved) NE 
Potassium NE 
Potassium (Dissolved) NE 
Selenium 50 
Selenium (Dissolved) 50 
Sodium NE 
Sodium (Dissolved) NE 
Thallium 2 
Thallium (Dissolved) 2 
Vanadium NE 
Vanadium (Dissolved) NE 
Zinc NE 
Zinc (Dissolved) NE 

NOTES: 

Table 4-17 
Groundwater Inorganic Analytical Summary- Field Event 3 (February, 2002) 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Region IX TW-14 TW-15 TW-16 MW-4S MW-41 MW-6S MW-IIS MW-l2S 

PRGs2 

73 27 :;:: .. ··~.:t~o: .. ·_.· .: :"r . ~:'19~.~.:. ' :. 2.7R 24 57 66 740 ".,' 

73 12 44 32 2.6U 5 19 14 liR 

NE 3,&00 7,300 t 1,000 12,000 5,000 4,900 3,300 5,700 

NE 3,3001 3,0001 10,0001 13,0001 4,3001 4,300J 3,000J 5,0001 

18 2.5U 4.3 2.5U 5.6 2.5U 2.5U 2.5U 3.9R 

18 2.5U 2.6R 2.5U 4.7R 2.5U 2.5U 2.5U 3.81 
NE 18.000 16,000 16,000 50,000 69,000 21,000 18,000 20,000 
NE 17,0001 13,0001 15,0001 50,0001 66,0001 22,000J 18,000J 20,000J 

0.24 4.4U {~;~$-~0:~,.::~~\~ ;:()·,·~.4~~;\:,:.f~ 4.3U 4.3U 4.3U 5.3R 4.3U 
0.24 4.3U 4.3U 4.3U 4.3U 4.3U 4.3U 4.3U 4.3U 

26 18 c;:r; _ :·~·~,h'f': (~/~\1.0J:;~; 1.5U 14 9.4 3.0R 22 

26 1.5U 1.5U 1.5U 1.5U 4 1.5V r.su 1.5U 
180 100 ~~~. ~~~· '?~()~ :~ ~~~:; ;.1-V~6«r.~ ;.;1: 9.5 74 68 42 65 
180 47 72 46 6.9 7.2 44 32 23 

MW-121 

·(.··-.:jio·,::: 
41 

6,600 
6,700 

3.7 
4.61 

110,000 
110,000 

4.3U 
4.3U 

~ .. ~. :\Ji?·:::. i 

· .,~~}~J.L 
160 
5.2 

I U.S. Environmental Protection Agency Drinking Water Regulations and Health Advisories, Primary Maximum Contaminant Levels (MCl.s), October 1996. 
2 U.S. Environmental Protection Agency Region IX Preliminary Remedial Goals (PRGs) Table, Tap Water PRGs, November 22, 2000. 

NE Not established 
NA Not analyzed 

ug/L micrograms per liter 

J Estimated value 
R Indicates that data is unusable 
u The analyte was analyzed for, but was not detected above the reporting limil 
IW Industrial Well 

MW Permcnant monitoring well 
TW Temporary monitoring well 

Shading indicates a value greater than Federal or EPA Region IX regulatory values indicated for that analyte. 

IW-01 

3.2 
NA 

1,900 
NA 

2.5U 
NA 

5,900 

NA 
4.3U 
NA 
1.5U 
NA 

1:.::·:.:·. $.1o.i·: .. :·. 
NA 

- -'- - - - ·- - - - - - - - -

IW-02 

2.9 

NA 

3,700 
NA 

2.5U 
NA 

13,000 
NA 

4.3U 

NA 
2.8R 
NA 

.; :' ' .,1;500·.·::~ 

NA 

-
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LEGEND 

ug/L MICROGRAMS PER .UTER 

J ESTlMA TED VALUE 

N PRESUMPTIVE EVIDENCE OF 
PRESENCE Of MATERIAL 

• MW ADEM MONITORING WELL 

.. MW SHALLOW MONITORING WELL 

S TW TEMPORARY WEll. 

~ PW PUBUC SUPPLY WEll. 

(-) INDICATES A NON-DElECT 
CONCENTRA TlON. 

FOR SAMPLES WITH DUPUCA TES, 
THE HIGHEST CON CENTRA TlON 
DETECTED IS SHOWN. 

VALUES SHOWN ARE TOTAL 
CONCENTRA TlONS. 

SCALE: 1 "= 600 FEET 

I 

CONCENTRATIONS OF ELEVATED ORGANIC CONTAMINANTS IN 
GROUNDWATER OVER TIME - SHAI!liOW WELLS 

FIGURE 
4-8 I ·, 
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(-) INDICATES A NON-DETECT 
CON CENTRA llON. 

~· 
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FOR SAMPLES WITH DUPUCATES, 
THE HIGHEST CONCENTRATION 
DETECTED IS SHOWN. 

VALUES SHOWN ARE TOTAL 
CONCENTRATIONS. 

THE DEPTH OF THE SCREENED 
INTERVAL· OF IW-01 AND IW-02 IS 
UNKNOWN. THE WELLS MAY OR 
MAY NOT BE '"INTERMEDIATE'" WELLS. 

SCALE: 1"= 600 FEET 

CONCENTRATIONS OF ELEVATED ORGANIC' CONTAMINANTS IN 
GROUNDWATER OVER TIME - INTERMEDIATE WELLS 

FIGURE 
4-9 . I 



I 

I 
0 

I 
1&.1 

~ N 
iii 
·c ,.._-;; 
1i -2 

/ 

I 
~ x;: 
6-~ iii:-_,-
0 ~ 

~ 
:Z 
0 

I ~ ~ ... 
{I) 

~ _J 

I 
~~0 
~Ng 

o;.: 
.. I 

~N~ 
~· 

I 
1i8 

~~~ 

I 

I 
I 
I 
I 
I 
I 

1.·--· 

' TW-41 

COMaftllnan\ 
Clllmllum 
Iran 

TW-11 lW-15 

Contaminant 
Allltn ...... 
BBitum 
avomiUm 

TW-12 -~ .. _ 
~mlnant Nlc:llel 

Thallium 11 ChOmium 

v..-... 43 

CAPITOL CITY PLUM£ SITE 
MONTGOMERY, MONTGOMERY COUNTY. ALABAMA 

·: 

lW-14 

Oanllannlnt TW-8 
AUnnm 
Onmun 
tal 

~ IIWa 

Caalamlnanl 
AU"tthm 
Altfmmy 

Batun 
a ararrLm 

lrm 

Nidoal 

10,000J 
11!0 

24,000 
240 
120 
8S 

Dllll 
Mly-011 Jan.e'l .. .qL 

- 2,21]0 
24 eoo 
540 -

5,200 S.!XD 
1,21Xl 570 
210 360 

·I 

Dlltt 
Mol Jan.e'l 

ugfL UWL 
$,11nl 3,900J 

a7; 
- I 210 

100 81 
6.Zil 5,100 
no 
11llJ 

( 

I 

Feb-CIZ .. 
-

'JT 

- ' 
2,700 
1,!XD 
-

I 
1: 

' 

I 
[ . 

~ 
-N-

~ 

FeiHIZ 
ugiL 
11QJ 

63 
1'9 

e.eoo 

LEGEND 

ug/L MICROGRAMS PER UTER 

J ESTIMATED VALUE 

N PRESUMPTIVE EVIDENCE OF 
PRESENCE OF MATERIAL 

-$- MW ADEM MONITORING WELL 

• MW SHALLOW MONITORING WELL 

e PW PUBUC SUPPLY Yt£l.L 

~ TW TEMPORARY WELL 

(-) INDICATES A NON-DETECT 
CONCENTRATION. 

FOR SAMPLES Will-i DUPUCA TES, 
TI-fE HIGHEST CONCENTRATION 
DETECTED IS SHO'Mil. 

VALUES SHO'Mil ARE TOTAL 
CONCENTRATIONS. 
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FIGURE 
4-10 
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THE HIGHEST CONCENTRA llON 
DETECTED IS SHOWN. 

VALUES SHOWN ARE TOTAL 
CON CENTRA llONS. 

THE DEPTH OF THE SCREENED 
INTERVAL OF IW-01 AND IW-02 IS 
UNKNOWN. THE WELLS MAY OR 
MAY NOT BE •INTERMEDIATE• WELLS. 

Lead 86 

CONCENTRATIONS OF ELEVATED 
GROUNDWATER -OVER TIME 

I 
INORGANIC CONTAMINANTS IN 
- INTERMEDIATE WELLS 
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SCALE: 1"= 600 FEET 

FIGURE 
4-11 
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WHERE A WELL WAS SAMPLED MORE lHAN ONCE 
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MAP - PCE 

SCALE: 1• = 600 FEET 

FIGURE 
4-12 
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Benzene contamination was detected above the MCL in only three wells; however, the 

contamination was found to be 30 (TW -05) to 900 times (TW -09) the MCL value. The data 

points to three discrete areas of benzene contamination around these wells. Elevated 

concentrations of benzene ranged from 150 to 4,500 ug/L. Figure 4-14 presents the 

isoconcentration map for benzene in shallow wells. The contaminant, bis(2-ethylhexyl)phthalate, 

was detected above MCLin three areas: MW -11 S to the southeast, MW -12S to the north, and 

around centrally-located wells MW -1 S, MW -7S, and TW -01. Elevated concentrations ofbis(2-

ethylhexyl)phthalate ranged from 11 to 6001 ug/L. Figure 4-15 presents an isoconcentration map 

of bis(2-ethylhexyl )phthalate conatrnination. 

Barium, beryllium, cadmium, and copper were detected in concentrations that exceed MCLs, but 

no more than two shallow wells were found to be contaminated with the same contaminant. In 15 

shallow wells, chromium is the most widespread of all contaminants exceeding MCL values. Like 

ICE, a chrorni urn hotspot exists at MW -11 S. Two smaller plumes appear at well TW -04 and 

wells MW -6S, TW -02 and TW -03. A larger plume in the northeast encompasses wells MW-

12S, TW-5, TW-6, TW-7, TW-8, TW-9, TW-10, TW-11, TW-13,and TW-15. Figure4-16 

presents the isoconcentration map for chromium in shallow wells. 

Lead contamination was detected at or above the MCLin six shallow wells. A small plume at the 

MCL value exists around wells MW -1 OS and TW -02. A small plume around well TW -09 to the 

north was fotu1d at nearly twice the MCL value. The highest contamination oflead in the shallow 

groundwater was found in wells TW-11 , TW-15, and TW-16. Figure 4-17 presents an 

isoconcentration map oflead contamination. Thallium contamination was detected above the MCL 

inrnanyofthe same wells. A small plume has been noted around TW-09, and a larger plume 

around TW-11, TW-13, TW-15, and TW-16. Figure4-18 presents the shallow groundwater 

isoconcentration map for thallium. 

The RI focused on the investigation of contamination in the shallow surficial aquifer; however, some 

contamination was noted in the lower surfical aquifer. PCE, beryllium, chromium, and lead were 

detected above MCLs in MW -51. Well MW -III contained bis(2~ethylhexyl)phthalate and lead 

above MCLs, and bis(2-ethylhexyl)phthalate also was detected above the MCLin MW-11. 
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Cadmium and lead were elevated in MW -41. Wells MW -81, MW -121, IW -0 I, and IW -02 were 

contaminated above MCLs with cadmium, chromium, copper, and lead, respectively. 

Additional water quality parameters were collected during the Rl. These parameters included 

alkalinity, anunonia, chloride, nitrate, sulfate, TOC, dissolved organic carbon, methane, ethane, and 

ethene. MW -7S exceeded the MCL for nitrate; MW -121, TW -14, and TW -15 exceeded the 

MCL for sulfate. No samples exceeded the MCL for chloride. No other MCLs are established. 

Table 4-18 presents the additional groundwater parameter results. 

4.2.4 Groundwater Conclusions 

Groundwater quality in the shallow surficial aquifer at the Capitol City Plume site has been affected 

by past waste disposal practices in the downtown area. PCE contamination exists throughout the 

site and exceeded the MCL over a wide area in the northwest and central portions of the site. The 

greatest detection ofPCE occurred in the northern plume at levels nearly 50 to 70times the MCL. 

The MCL for TCE was exceeded in multiple wells; however, in only one well was the 

contamination greater than two times the MCL, and in most wells sampled, TCE was not detected. 

Although benzene was not detected in most sampled wells, the three wells that are contaminated 

with benzene are 30 to 900 times the MCL. Bis(2-ethylhexyl)phthalate was detected at 

approximately two to three times the MCLin five wells; other sampled wells had no detectable 

concentrations. Chromium was detected above the MCLin many wells, and plumes encompass 

a wide area in the northwest, center, and southeast comer of the site. Chromium concentrations 

generally are two times the MCL, but one well in the northwest and one well in the center of the 

site were each over ten times the limit. Lead and thallium contamination were both detected above 

MCLs across the northernmost wells, and lead was detected at the MCLin two wells in the center 

of the site. In the north are of the site, lead was up to 20 times the MCL, and thallium exceeded 

the MCL by approximately ten times. 

Few intermediate aquifer wells were sampled during the RI and little contamination was detected 

above MCLs. Well MW-5I was the most contaminated intermediate aquifer we11 with PCE, 

beryllium, chromium, and lead contamination all exceeding MCLs. 

R:\48011\109\Section4\ri report.wpd Final 

file://R:/480U/109/Section4/ri


- -----·-· - - -
Constituent 

Alkalinity, Total as CaC03 
Ammonia 
Chloride 
Nitrate-nitrogen 

Sulfate 
Total organic carbon 
Dissolved organic carbon 

Methane 
Ethane 
Ethene 

NOTES: 

mgfl 
ugfl 

A 
) 

u 
NA 
• 

NE 
MW 
PW 
TW 

Units MCL MW-IS 
2000 

mg/L NE 9.3A 
m_g/L NE 0.050U 
mg/L 250. 15A 
mg/L 10 3.0A 
mg/L 250. JSA 
mg/L NE 3.11 
mg/L NE 2.21 

ug/L NE 1.3U 
ug!L NE 2.5U 
ug/L NE 2.6U 

Milligrams per liter. 
Micrograms per liter. 
Average value. 

Estimated value. 

Water Quality Parameters 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 

MW-11 MW-2S MW-2S MW-38 MW-3S 
2000 2000 2001 2000 2001 

38 9.4 8.7 4.6AJ 6.6 
0.050U 0.050U 0.050U 0.050U 0.050U 

2.6A 13 13 15 12 
0.46A 7.5 7.2 6.1 7.0 
3.7A 43 44 48 S I 

3.2 3.4 4.6 1.81 3.2A 

NA 2.7 NA 2.8J NA 
1.3U 1.3U 1.4U I.JU 1.4U 
2.5U 2.5U 2.6U 2.5U 2.6U 
2.6U 2.6U 2.6U 2.6U 2.6U 

Material was analyzed Cor but not detected. The number shown is the sample quantitation limit (SQL). 
Not analyzed . 

Secondary MCL. 
Not established. 
Monitoring well. 
Public Supply Well. 
Temporary well. 
Shading indicates a value greater than or equal to the MCL ror that analyte. 

-·--
MW-4S MW-4S MW-41 

2000 2001 2000 

19 34 54 
0.050U 0.050U 1.0 

19 19 2.9 
2.9 5.0 0.06 
41 51 18 
4.6 5.6 4.0 
3.4 NA 3.8A 
1.3U 1.4U 5.0A 
2.5U 2.6U 2.2AJ 
2.6U 2.6U 0.48AJ 

MW-SI 

2000 

88 

0.82 
5.3 

0.40 
40 
6.8 

NA 

I.JA 
0.34AJ 
2.6U 

-

C> 
C) 

00 
0'\ 



Constituent 

Alkalinity, Total as CaCOJ 
Ammonia 
Chloride 

Nitrate-nitrogen 
Sulfa te 

Total organic carbon 
Dissolved organic carbon 
Methane 
Ethane 
Ethene 

NOT ES: 

mgiL 

ugfL 

A 
J 

u 
NA 

• 
NE 

MW 
PW 

TW 

- -

Units MCL MW-6S 

2000 
mgiL NE 65 
mgiL NE 0.10 
mg/L 250. 18 
mg/L 10 3.6 
mg/L 250 . 47 
mg/L NE 4.4J 
mg/L NE 7.6 
ugiL NE 0.98J 
ugiL NE 0.33J 
ug!L NE 2.6U 

Milligrams per liter. 

Micrograms per liter. 
Average value. 
Estimated value. 

Table 4-18 
Water Quality Parameters 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

MW-7S MW-71 MW-8S MW-8S MW-81 

2000 2000 2000 2001 2000 
13 31 5.7 7.2 94 

0.050U 0.050U 0.050U 0.050U 1.7 
NA NA NA 23 NA 

~·'>•t["'.,.,.,~ ~··) il''•'·· !'\:".0 t•· .... ~,:.:. 0.10 5.KA 7.0 0. 10 

NA NA NA 36 NA 

3.2 2.6J 3.6 4.3 5.1AJ 
2.7 4.3J 2.3 NA 7.2AJ 

0.18J u u 0.35J 1.4U 0.39J 

2.5U 2.5U 2.5U 2.6U 2.5U 

2.6U 2.6U 2.6U 2.6U 0.33J 

Material was analyzed for but not detected. The number shown is the san1plc quantitation limit (SQL). 

Not analyzed. 
Secondary MCL. 
Not established. 

Monitoring well. 
Public Supply Well. 

Temporary well. 
Shading indicates a value greater than or equal to the MCL for that analyte. 

- - - -· -· 

MW-9S MW-IOS MW- I IS MW-I IS 

2000 2000 2000 2otU 

14 27 IJOA 38 

0.050U 0.050U 0.057 0.050U 
15A 13 23A 16 

3.9A 2.6 4.2 4.0 
24A 45 15A 20 

3.3 9.2 8.6A 4.5A 
2.3 8.0 4.7 NA 

1.3U 1.3U 0.651 7.6A 

2.SU 2.SU 0.471 0.28AJ 

2.6U 2.6U 0.49J 0.26AJ 

- - .. 
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Constituent 

Alkalini~ Total as CaC03 
Ammonia 
Chloride 
Nitrate-nitrogen 
Sulfate 

Total organic carbon 
Dissolved organic carbon 

Methane 

Ethane 
Ethene 

NOTES: 

mg!L 

ug/L 
A 
1 

u 
NA 

• 
NE 

MW 
PW 

TW 

Units MCL. MW-111 

2000 
mg/L NE 100 
mg/L NE 0.050U 
mg/L 250. II 
mg!L 10 0.52 
mg/L 250. 34 

mg!L NE 6.0 
mg/L NE 5.1 
ug/L NE 1.2AJ 
ug/L NE 2.5U 
ug/L NE 2.6U 

Milligrams per liter. 
Micrograms per liter. 
Average value. 
Estimated value. 

T 
Water Quality .......... "', ... p 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

MW-12S MW-121 PW-S PW-8 PW-9W 

2002 2002 2000 2000 2000 
27 150 160A 183 12 

o.osou 0.17 0.20 0.20A o.osou 
26 9.2 IIA 8.5 6.0 
7.2 0.5 0.05 0.05 3.3 
31 ~tlttloJiQ 27 14 6.0 
1.1 3.5 3.5J 4.2J 2.4 
NA NA 7.6J 8.0J 2.2 
1.4U I.SA 2.4 4.2 I.JU 
2.6U 2.6U 2.5U 2.5U 2.5U 
2.6U 2.6U 2.6U 2.6U 2.6U 

Material was analy7..ed for but not detected. The number shown is the sample quanti tat ion limit (SQL). 
Not analyzed. 

Secondary MCL . 
Not established. 
Monitoring well. 

Public Supply Well. 
Temporary well. 
Shading indiCII!es a value greater than or equal to the MCL for that analyte. 

TW-14 

2002 
14 

0.061 
20 

4.6 

l~iit®A~~ 
1.2 

NA 
NA 
NA 
NA 

-
TW-15 

2002 
24 

0.12 
10 

3.0 

~g!Qoii~ 
2.7 
NA 
12 

0.841 
0.89J 

-
TW-16 

2002 
75 

0 .58 

9 
0.3 

NA 
3.1 
NA 
14A 

2.6U 
2.6U 

-

CJ 

C) 

C) 

Cv 
'-J 
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During the third event, groundwater samples were analyzed for the totals and dissolved fractions. 

Based on minimal concentrations in dissolved fraction samples, it is asswned that most inorganic 

groundwater contamination at the site is bound in suspended solids. In addition, selected wells 

were analyzed for chrorniwn speciation (i.e., Cr+6). Speciation results did not detect the hexavalent 

form of chromium in groundwater. 
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5.0 Contaminant Fate and Transport 

This section assesses the environmental behavior of the classes of contaminants detected in 

environmental samples collected at the Capitol City Plume site. The persistence and mobility of 

each constituent has been evaluated to determine its potential for degradation and migration. The 

classes of contaminants detected in the media at the site include volatile organic compounds, 

extractable organic compounds, and metals. Media considered in the section include soil, 

groundwater, and air. 

5.1 Pathways of Migration 
The, Phase I and Phase II investigation reports (ADEM, 1993a; ADEM, 1994a), the Preliminary 

Assessment (P A) report (ADEM, 1995) and other technical reports produced for ADEM and the 

MWWSSB did not precisely identify the locations of the sources of contamination at the Capitol 

City Plume site (Black & Veatch, 1999). Numerous potential sources of the contamination 

including dry cleaning facilities, metal finishing operations, automobile maintenance shops, and 

petroleum stations have been located in the area of the Capitol City Plume site. This information 

is further discussed in Section 2.3. 

During the first RI sampling event, samples were collected near the areas believed to be potential 

sources. However, no evidence of source areas for groundwater contamination was found in the 

grmmdwater or subsurface soil samples collected. Two additional sampling events were performed 

to delineate the extent of the groundwater contamination indicated in the groundwater samples, and 

additional subsurface soil samples were collected during these field events. Very few soil samples 

detected elevated concentrations of organic and inorganic analytes above MCLs or PRGs. 

Overall, samples collected from across the site, including the area near MW -0 I and the location 

of the soil removal action, did not contain concentrations of organic or inorganic contaminants to 

indicate any subsurface soil sources. Th.i.s RI did not identify any previously unknown source areas 

nor confirm the presence of significant existing sources of contamination. Table 5-l shows the 

elevated analytes by media; Tables 5-2 and 5-3 show the frequency of elevated organic and 

inorganic contaminants by media, respectively. 
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Table 5·1 
Organic and Inorganic Analytes Reported Above MCls and/or PRGs 

Capitol City Plume Site 
Montgomery, Montgom~'l County, Alabama 

Parameter Source Groundwater (RI/FS Only) 

()Jg/L) Subsurface Soils Shallow Intermediate 

tVotattte organic compoundS 
Benzene• - X X 

I 
Bromodlchloromethane - X X 
Chloroform - X X 
1,2-Dichloroethane - X -I 
1,1-Dichloroethene - X -
Cis-1,2-Dichloroethene - X -
Ethyl benzene 2 - X -
Meth}'l_ elthv1 ketone - - X I 
Propytbenzene - X -
[etrachloroethene (PCE) -~ X X 
Tetrahydrofuran - - X 
[Toluene • -· X -

I 
[Trichloroethene (TCE) - X -
1,2,4-Trimethyl-benzene 2 _J X -
1,3,5-Tr1methyl-benzene • -· X -I 
P<ytenes, total • _, 

X -
tSemlvolatlle Organic compoun 8 

Benzo(b )fluoranthene - X -
Benzo(a)pyrene X - -I 
Bls{2-ethythexyt)phthalate (OEHP) - X -
3-and/or 4-)Methytphenol - - -
Naphthalene - - -
Pestlctaes 
Beta-BHC - X -
Alpha-Chlordane - X -
Dieldrin - X -I 
H~achlor e~!Q.Xide - X -
norg_an1c A_naJytes 

Aluminum X X X 
Antlmony - X -I 
Arsenic X X -
Barium - X X 
Bl!rylllum - X -
Cadmium - X X I 
Chromium X X X 
Coj>per - X -
Iron X X X 
Lead X X X I 
Manganese - X X 
Nickel - X -
!Vanadium - X -
!Zinc - X -I 

lndicatea compound (or degmdetlon product of a compound) typically used in dry cleaning operBiiona 
l Indicates compound typically used in automoUve repair or service stations 
3 lndicetes compound was detected In non-RVFS samples collected (e.g. MWWSSB, 1999) 

- Not Oetected above EPA PRGs or MCLs level. I 
J Indicates analyte was detected only in estimated concentrations. 
X Indicates that the enalyte was detected In the associated media above the MCLs or PRGs 

I 
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Table 5·2 
Frequency of Samples with Elevated Organic Compounds Reported 

Capitol City Plume Site 
Montgome_ry, Mongome_ry Counb', Alabama 

Groundwater (RI Only) 
Analyte Subsurface Soils 

Shallow Intermediate 

e urgan1c Gompounds 
Benzene 0 of66 5 of 37* 1 of 21* 
Bromodichoromethane 0 of66 3 of37J 1 of 21* 
Chloroform 0 of66 6 of3r·· 3 of 21* 
1 ,2-Dichloroethane 0 of66 2 of37'~·· Oof21* 
1 , 1-Dichloroethene 0 of66 3 of 37 '·"·J·* 0 of 21* 
Cis-1 ,2-Dichloroethene 0 of66 2 of37 0 of 21* 
Ethyl Benzene 0 of66 1 of37 0 of 21* 
Methyl ethyl ketone o of66 Oof37 1 of 21" 

Methyl t-butyl ether 0 of66 2 of37 0 of 21* 
Propylbenzene o of66 1 of 37 0 of 21* 
iretrachloroethene (PCE) 0 of66 18 of 79 .J 3 of 21" 

;T'etrahydrofuran 0 of66 0 of37 1 of 21 
Toluene o of66 1 of37 0 of 21* 
Trichloroethane (TCE) 0 of66 8 of37'"'·• 0 of 21" 

1 ,2,4-Trimethylbenzene Oof66 3 of375 0 of 21* 

1 ,3,5-Trimethylbenzene o of66 1 of 375 0 of 21 * 
~enes, total o of66 1 of 37 0 of21 
Semi-Volame urganlc Compounas 
Benzo(blfluoranthene 0 of66 1 of37" 0 of 21 " 
Benzo( a )pyrene 1 of66 0 of37 0 of 21J 
Bis(2-ethylhexyl)phthalate (DEHP) 0 of66 5ot3r 2 of 21J 

3-and/or 4-)Methylphenol 0 of66 1 of 37J 0 of 21J 
Naphthalene 0 of66 3 of37 0 of 21J 

PestlciCies 
Beta-BHC 0 of66 1 of37 0 of21 
Alpha-Chlordane 0 of66 1 of37 0 of21 

Dieldrin 0 of66 6 of 371'* Oof21* 
Heptachlor epoxide 0 of66 7 Of 37 0 of 21 

NOTES: 

Analytes considered elevated are those with concentrations higher than MCLs or Region 9 PRG industrial values for soil or 
groundwater 

1 Analyte detected at the same location during more than one sampling event 
2 Analyte was elevated in a sample or a duplicate sample, but not both. 

J One or more of the reported exceedences is an estimated value. 
• Indicates quantification limits at least one order of magnitude higher than the Region 9 PRG values 

1 OF 1 Indicates frequency of elevated detects/total number of samples collected. 
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Table 5-3 
Frequency of Samples with Elevated Inorganic Analytes Reported 

Capitol City Plume Site 
Montgomery, Montg_omery Coun~ Alabama 

I 
Parameter Subsurface Soils 

Groundwater 

Shallow Intermediate 
IAnatvtes 
!Aluminum 1 of66 20 of40 5 of 22" 

I 
f.\ntimony Oof66 3of 40J 2 of 22" 
~rsenic 3of66 6of4o• 4 of22• 
Barium Oof66 9of40 3 of22 
Beryllium Oof66 2 of40 1 of22 

I 
Cadmium Oof66 2 of40 5 of22 
Chromium 1 of66 34 of40 12 of 22 
Copper Oof66 2 of40 1 of22 
Iron 8of66 33 of40 11 of 22 

I Lead 1 of66 6of40 5 of 22J 
Manganese Oof66 32 of 40 12 of 22 
Nid(el Oof66 11 of 40 1 of22 
!Thallium Oof66 5 of 40J .• 0 of22 

I ~anadlum Oof66 7 of40 1 of22 
IZinc Oof66 3of40 2 of22 

NOTES: 

I 
Analytes considered elevated are those with concentraijons higher than MCL& or Region 9 PRG industrial values for soil or 
groundWater 

J One or more of the repOrted exceedences Is an estimated value. 
Indicates quantification limits at least one order or magnitUde higher than the Region 9 PRG values 

1 OF 1 Indicates frequency o1 elevated detects/total number of samples COllected. 
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Contaminants in the soil can migrate by several transport processes: 

1. 

2. 

3. 

Direct volatilization of the contaminant to air (surface soil) 

Through the air, adsorbed to particulate matter (surface soil) 

Leaching of pure product adhering to soil particles as a result of rainwater infiltration 

through unsaturated soil into groundwater 

4. Volatile gases from soil vapor plumes dissolve into migrating rainwater as it moves. 

from the surface towards the aquifer 

Analytical results of subsurface soil samples collected during the RI mobilization events exhibited 

some detections of volatile organic and semi volatile organic compounds above quantification limits. 

However, subsurface soil results indicate only one location of elevated organic contamination at 

the Capitol City Plume site when compared to EPA Region 9 PROs for industrial soil. The only 

organic compound detected in the soil above the PRG is benzo( a )pyrene at SB-16, the subsurface 

sample taken just above the water table at TW -16. This semi volatile is not expected to volatilize 

significantly from the soil based on its high affinity for adsorbtion to soil (Log Koc = 6. 71) and low 

Henry's Law constant (1 .13E-6) (Reinbold et al., 1979). The subsurface soil samples collected 

and analyzed during the three RI mobilization efforts did not report concentrations of volatile 

organic compounds or pesticides above their respective PROs in the soil. 

Subsurface soil samples were collected at depths directly above the water table at each monitoring 

and temporary well location, and at intervals with elevated VOC levels detected by the OVA. 

Additionally, continuous soil samples were collected at SB-11 and SB-51. 

Inorganic analytical results from the subsurface soil sampling events lack a pattern with respect to 

detected contamination. Few soil sample locations exhibit inorganic analyte contamination above 

the EPA Region 9 PRGs for industrial soil. Inorganic analytes detected at concentrations greater 

than the PRGs include aluminum (200 1: SB-12), arsenic (2000: SB-51, SB-11 S; 2002: SB-16), 

chromium (2002: SB-16), iron (2000: SB-41, SB-SI,SB-81, SB-11 S; 2001: SB-02, SB-07, 

SB-09; 2002: SB-16), and lead (2002: SB-16). The highest concentrations of analytes detected 

are at SB-16. For arsenic, most of the results for the first sampling event had reporting limits above 
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the PRG concentrations. It is possible that arsenic contamination may have existed below the 

reporting limits but above the arsenic PRG during this event. 

The vertical extents of the inorganic contamination are irregular. The lack of a pattern of 

contamination provides no evidence of a substantial existing source for the inorganic groundwater 

contamination. 

5.1.2 Groundwater 

While contaminated subsurface soil may be present at the site in areas that were not sampled, 

contaminated soil is not expected to be a significant source for groundwater contamination. 

Because the site is mostly covered with impervious material (concrete and asphalt) that prevents 

the infiltration of rainwater, the leaching of contaminants into groundwater from contaminated 

subsurface soils is not likely to be a substantial problem currently at the Capitol City Plume site. 

While the results of the RI did not locate a source, for some wells concentrations of arsenic, 

chromium, iron, and lead above PRGs were found in corresponding subsurface soils during the RI 

field mobilizations. Analysis of groundwater data indicates elevated inorganic subsurface soil 

samples did correspond with inorganic groundwater contamination at MW-5I (arsenic), MW -11 S 

(iron, chromium), MW -lll (iron), and TW -16 (arsenic, iron, and lead). The samples from the 

third sampling event were analyzed for total and dissolved concentrations of inorganic 

contaminants. The results of these analyses show that most inorganic grounqwater contamination 

is bound in suspended solids and not in soluble form. The inorganic analytes found in the 

groundwater may also be associated with the site geology, with theexceptionofMW-5!, which 

had numerous elevated inorganic analytes. 

Depths to groundwater on the site range from approximately 30 to 106 feet bls. across the site. 

The background monitoring well MW -11 is at a much higher elevation than the other wells and had 

the largest depth to groundwater (I 06 feet bls ). All of the other temporary and monitoring wells 

had depths to groundwater from 30 to 71 feet bls. Figures 4-4 and 4-5 are potentiometric maps 

showing water levels in the wells monitored. 
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Within the surficial aquifer, wells designated shallow, with an "S" (e.g. MW -4S), were screened 

inunediately below the water table. Wells designated intennediate, with an "f' (e.g. MW -4I), were 

installed inunediately above the clay layer marking the bottom of the Eutaw aquifer. In general, 

these two areas of the shallow aquifer appear to have the same penneabil ity (Tables 4-1 0 and 4-

11 ). Very little groundwater contamination was detected in the lower portion of the shallow 

aquifer; most of the organic contamination reported is from the monitoring wells screened in the 

upper portion of the shallow aquifer. However, BTEX and chlorinated solvent contamination was 

found in the intermediate well MW -121 during the third field event, indicating contamination has 

migrated downward within the shallow aquifer. Vertical migration of contaminants into the aquifers 

beneath the shallow aquifer may not be a concem because of the presence of a competent clay 

confining layer at the base of the shallow aquifer. However, four existing wells and five abandoned 

wells were identified and inventoried during the creation of a wellhead protection plan for the 

Montgomery Water Works and Sewer Board (CH2M Hill, 1997) in the vicinity ofPW -8, PW-

9E, and 9W. These wells vary in screening depth from the Terrace aquifer down to the Coker 

aquifer (CH2M Hill, 1997). Because of their age and the fact that the construction details of the 

wells are not known, these wells could be potential conduits for contamination from the surficial 

aquifer to the lower aquifers. The presence of those nine wells does provide the potential for 

vertical migration of contamination below the Eutaw aquifer. 

The shallow aquifer groundwater discharges to the Alabama River under nonnal groundwater flow 

and river stage conditions (CH2M Hill, 1997). This phenomenon presents a pathway for 

groundwater contamination to migrate to surface water. Classes of compounds detected at 

elevated concentrations in the groundwater include volatile organic compounds, semi volatile 

compounds, and pesticides as well as inorganic constituents. All of these contaminants have the 

potential to migrate with groundwater and discharge to surface water features. AD EM collected 

six surface water samples from Cypress Creek on February 19, 2002. The five upstream samples 

did not contain VOC contamination above detection limits, but the sample location at the mouth 

of the stream, closest to the Alabama River contained PCE at 7.2 ug!L (ADEM, 2002). This 

reported contamination may be indication that contamination is be migrating from the groundwater 

to the surface water, however, the PCE concentration in the groundwater sample location nearest 

Cypress Creek (24ug/L at SB-16) is not elevated much above the levels in the creek. It would 

be expected that the dilution and volatilization taking place at the groundwater/surface water 
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interface would result in a much lower concentration than that found in the surface water sample. 

5.1.3 Air 

Migration of contaminants through air is not expected to be significant issue at the site. However, 

if contaminated soils exist onsite and are disturbed by intrusive activities, such as excavations for 

construction, as happened with RSA' s construction, volatilization of contaminants may be a 

concern to the population at or near the site. 

5.2 Constituent Characteristics 
The tendencies ofhazardous substances to degrade and/or migrate may be evaluated based on 

physical and chemical characteristics, as well as physical, chemical, and biological effects on the 

substance. Information about physical and chemical characteristics is useful in evaluating the 

potential fate (degradation/accumulation) and transport (mobility) of contaminants. 

Tables 5-4 and 5-5 present physical and chemical characteristics used to evaluate environmental 

behavior of the identified organic and inorganic constituents detected at the site. The following 

characteristics are presented for organic constituents: 

1. Molecular Weight The sum of the atomic weights of the atoms of a compound. 

2. 

3. 

4. 

Generally the larger the molecule, the higher the molecular weight. 

Aqueous Solubility The maximum concentration of a compotmd that will dissolve 

in water. Compounds exhibiting high solubility indicate low sorption tendencies and 

are more mobile in groundwater and surface water. 

Vapor Pressure A relative measure of volatility when in equilibrium at ambient 

temperature, which aids in detennining the rate of vaporization. Organics (and some 

metals, most notably mercury) with high vapor pressures tend to volatilize from water 

and oil more easily and migrate through the air. 

Henry's Law Constant The solubility of a compound's gas phase in water. 

Compounds with high Henry's Law constants may tend to volatilize from the aqueous 

phase. 
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Table 5-4 

Physical and ChemicaC Properties Data 
Organic Contaminants 

Capitol City Plume Site 
Montgomery, Montgomery County, Alabama 

Parameter CAS# Molecular Water Vapor Henry'S Law Koc 

Weight Solubility Pressure Constant (mVg) 

(g/mol) (mam· (mmHg)• latm-m3tmoll• 

!Volatile OrganiC Compounds 

Benzene 71-43-2 78 1.77E.03 7.60E+01 5.48E..03 8.30E.01 

Sromodichloromethane 75-27-4 163 4.50E+()3 5.00E+01 2.12E..03 S.10E.01 

!Chloroform 67.u-3 119 8.20E+03 1.51£+02 2.87E..03 3.10E.01 

DibromOdllorornetnane 124-48-1 208 4.5E.o3 5.00E+01 7.83E-04 9.70E.01 

1,2-0ichloroethane 107.()6.2 99 8.52E.03 7.89E+01 9.79E-04 3.20E.01 

1 ,1 Oichloroetnene 75-35-4 97 2.25E.o3 6.00E+02 3.40E-02 6.50E.01 

Cis-1.2-0ichloroelhene 156-59-2 97 3.50E.03 2.01E+02 4.08E-03 4.90E.01 

Elhyt benzene 100-41-4 108 2.06E..02 7.08E+OO 8.68E-03 1.10E+03 

Methyl ethyl ketone 78-93-3 72 2.56E+05 7.75E+01 4.66E-o5 5.20E+OO 

Methyl t-butyl ether 1634-04-4 68 5.10E+04 2.50€+02 5.87E-04 1.12E.01 

[retrachloroethene 127-18-4 188 1.50+02 1.78£+01 2.59E-02 3.64E.02 

[retrahydroluran 109-99-9 72 3.00E+03 1.82E+02 7.06E-05 NA 
[Toluene 108-88-3 92 5.46E.02 2.20E+01 6.74E-03 9.50E.01 

tfrictiiOroethene 79-01-6 131 1.10E+03 5.79E401 9.10E..03 1.26E+02 

1,2,4-Trimethyl-benzene 9~ 120 5.70E+01 2.10£.00 6.16E-03 2.71E+03 

X~nes. total 1330..20-7 108 1.06E+02 7.99E+OO 6.63E-03 3.74E.02 

SemiYolatlle Organic Compounds 

Acetophenone 98-88-2. 12.0 6.13E+03 3.97£-01 1.04E-05 3.50E+01 
8enzo(a)pyrene 50-32·8 252 1.20£..03 5.60E-04 1.13E-08 5.07E+06 

aenzo{b)fluoranthene 207-08·9 252 4.30E-03 5.10E-07 3.94-05 5.50E+06 

~thalale 117-81-7 391 1.02E+04 2.00E-07 3.61E-07 5.90E+03 

Be1a-8HC 319-85-7 291 2.40E..01 2.80E-01 4 .47E-07 3.80E+03 

!Alpha-Chlordane 57-74-9 410 5.80E..01 1.00E-05 9.63E-08 1.40E~S 

~ieldrin 60..57-1 381 1.95E..01 1.78E-07 4.58E-07 1.70E+03 

Heptachlor epoxide 1024-57-3 389 3.50E..01 3.00R-04 4.39E-04 2.20E+o2 

fSOUrt:eS: .,...<:> . ._UJllll$$ ,__GUile< 

!clement Associates, 1985. " · AI20•c 
lchiou et al., 1979. 
EPA. 1996. 
EPA, 1990 
~rd<. 1989. 
NIOSH. 1997. 
~einbokl et al.. 1979. 
tsiep et al., 1986. 
tsRC, 1988. 
[wameret al., 1987. 
!Weast. 1985 

- -
Log Log 
Koc Kow 

1.92 2.05 
1.71 1.88 
1.49 1.97 
1.99 2.16 
1.51 1.48 
1.81 1.64 
1.69 1.88 
3.04 3.11 
0.72 0.28 
1.05 0.94 
2.56 2.60 
NA 0.46 
1.98 2.58 

2.10 2.38 
3.43 3.63 
2.57 3.16 

1.54 1.58 
6.71 6.06 
6.74 6.08 
3.77 3.98 

3.58 3.90 
5.15 3.32 

3.23 3.50 
2.34 2.70 

I'U\• NOIA~IQI)Ie 

Density 

(Qicm1• 

0.877 
1.97 

NA 
2.451 

1.253 
1.22" 

1.264 

0.667 

0.605 

0.741 

1.631 

0.889 

0.867 

1.468 

0 .876 

0 .862 

1 .03 

NA 
NA 

0.98 

NA 
NA 

NA 

NA 

• 

0 

C) 

C) 

\,() 
(J1 
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Table 5-5 

Physical and Chemical Properties Data 
Inorganic Contaminants 
Capitol City Plume Site 

Montgomery, Montgomery County, Alabama 
Atomic Melting Boiling Density 

Parameter CAS# Weight Point Point g/cml Solubility in Water 
oc oc 

Anatytes 

~mlnum 7429-~5 27.0 6 .60E+02 2.46E.o4 2.70E+OO insoluble 

~mony 744G-~ 121.8 8.31E+02 1.75E+03 6.68E+OO insoluble 

Anienic 744G-38-2 74.9 8.17E+02 6.13E+02 5.73E+.02 soluble 

Barium 7440-39-3 137.3 7.2SE+02 1.64E+03 3.51E+OO solubility depends on state 

Beryllium 7440-41-7 9.0 1.28E+03 2.97E+03 1.8SE+OO insoluble 

Cadmium 744G-43-9 112 3.20E+02 7.65E+02 8.60E+OO insoluble 

l;hromium 7440-47-3 52.0 1.86E+03 2.67E+03 7.20E+OO hexavalent Is soluble 

Copper 744G-S0-8 63.6 1.06E+03 2.57E+03 8.92E+OO solubility depends on state 

tron 7439-89-8 55.9 1.54E+03 2.75E+03 7.B6E-+OO insoluble 

Lead 7439-92-1 207.2 3.27E+02 1.74E+03 1.13E+01 Insoluble 

Manganese 7439-96-5 54.9 1.24E+03 1.96E+03 7.20E+OO soluble 

Nickel 744~2-o 58.7 1.46E+03 2.73E+03 8.90E+OO soluble 

Thallium 744G-28-0 204.4 3.04E+02 1.46E+03 1.19E+01 insoluble 

Vanadium 7~2-2 50.9 1.89E+03 3.38E+03 6.60E+OO insoluble 
Zinc 7440-66-6 65.4 4.19E+02 9.07E+02 7.14E+OO insoluble 

Sources: NA - Not available 

Basics of Pump and Treat Groundwater Remediation Technology, EPA/60018-90/003, March, 1990. 

The Mert:k Index, 1oth Edition. 

CRC Handbook of Chemistry and Physics, 66lh Edition. 

~~1, Physical;, and Biological Properties of Compounds Present at Hazardous Waste Sitss, 
\.lement Associates. September. 1985. 
Handbook of RCRA Groundwater Monitoring Constituents Chemical Properties (cfr part 264, Appendix 9) USEPA PB92-233287, September, 1992. 
U.S. Environmental Protection Agency (USEPA), 
Supelfund Public Health Evaluation Manual, EPA/540/1-86/060, OSWER 
Directive 9285.4-1, October, 1986. 

NIOSH Pocket Guide to Chemical Hazards, U.S. Department of Health and Human Services, June 1997. 
U.S. EPA Superfund Chemical Data Matrix EPA/540/R-961028, June 1996. o 
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5. Oreanic Carbon Partition Coefficient CKoc} The measure of the tendency for 

organic compounds to be adsorbed by organic matter in soil and sediments. Koc is 
the mass of constituent adsorbed to organic carbon from solution at equilibrium per 

unit weight of organic carbon. Constituents with greater Koc values tend to adsorb 

to soil and sediments, reducing the migration potential of the compound through the 

soils. 

6. 

7. 

Octanol-Water Partition Coefficient (Kowl The measure ofthe tendency for 

organic constituents to partition between the groundwater and the soil. A high Kow 
value signifies a highly hydrophobic constituent which indicates a strong tendency to 

adsorb. 

Density The mass of a compound per unit volume. For high concentrations, the 

density of the compound may be greater than the density of pure water, resulting in 

the downward vertical migration of the contaminant. 

The characteristics for inorganic constituents are presented below: 

1. 

2. 

3. 

4. 

Melting Point The temperature in degrees Celsius at which a material changes from 

a solid state to a liquid state at atmospheric pressure (760 mm Hg). 

Boiling Point The temperature in degrees Celsius at which the vapor pressure of the 

material is equal to or slightly greater than the atmospheric pressure (760 mm Hg). 

Density This characteristic is as discussed above. 

Solubility in Water The tendency for the inorganic constituent to dissolve in water. 

Additional information for organic and inorganic constituents includes the Chemical Abstract 

Service (CAS) Registry Number and the molecular weight (compounds) or atomic weight 

(elemental contaminants). 

5.3 Attenuation Mechanisms 
Various chemical and physical processes influence the fate of a constituent in environmental 

matrices. Such processes include biodegradation (both aerobic and anaerobic), photolysis/ 

photooxidation, oxidation-reduction reactions, bioaccumulation, hydrolysis, volatilization, 

adsorption, and ionization. Based on organic and inorganic constituents detected at the Capitol 
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City Plwne site and the matrices in which they are found, adsorption, biodegradation, oxidation

reduction reactions, volatilization, and photolysis/photooxidation are likely to influence the 

attenuation of contaminants on site. 

5.3.1 Adsorption 

Adsorption is a transfer process whereby dissolved constituents in water become attracted to solid 

soil particles and sedimentary materials. The adsorption of a compound is directly related to the 

organic content of the soil and the organic carbon partitioning coefficient (Koc) of the contaminant 

(Clement Associates, 1985). Geotechnical results from subsurface samples taken during all three 

sampling events indicate total organic carbon in the soil ranging from 0.15 to 1.82 percent by 

weight. 

Generally, volatile organic constituents including PCE and TCE adsorb somewhat to soil particles 

and are found to be moderately mobile in soils (Howard, 1990). Semi volatile organic compounds, 

including bis(2-ethylhexyl)phthalate have a strong tendency to adsorb to soil particles and 

sediments (Howard, 1990) and is strongly correlated to organic carbon levels present in the soil. 

Similarly, many pesticides readily adsorb to soil and sediments, reducing their likelihood of 

migration to groundwater. This includes the pesticide constituents found at the Capitol City Plwne 

site: chlordane, dieldrin, and heptachlor epoxide (Howard, 1990; Clement Associates, 1985). 

Certain inorganic contaminants, including iron and lead, are mostly insoluble in water and tend to 

precipitate and adsorb to sediments at neutral pH levels in the groundwater. 

5.3.2 Biodegradation 

Biodegradation is the biochemical breakdown of a compound by organisms contained in the 

immediate enviromnent of the contaminant, in either water or soil. Biodegradation can occur under 

aerobic (oxygenated) or anaerobic (oxygen-poor) conditions. Volatile and semivolatile organic 

compounds are expected to biodegrade slowly in soils (Clement Associates, 1985), but can 

degrade moderately to quickly in groundwater and surface water environments. Table 5-6 shows 

the likelihood and conditions under which site-specific organic contaminants biodegrade. 

Certain volatile organic compounds tend to undergo slow but substantial biodegradation under the 

proper environmental conditions and when the proper microbial populations exist and are 
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acclimated to the constituent (Howard, 1990). Specifically, chlorinated solvents such as PCE and 

TCE are degraded under anaerobic, strongly reducing conditions with adequate concentrations of 

compounds that act as electron donors available. BTEX compounds do act as electron donors, 

and the presence ofBTEX compounds with the chlorinated solvents in the groundwater may 

provide the conditions favorable for the microbially mediated reactions, facilitating the degradation 

of both types of compounds. Section 5.3.5 discusses the biodegradation ofPCE because the 

biological transformation of this constituent yields degradation products through a series of 

transformation reactions. 

Biodegradation is most likely the ultimate fate process for P AHs in soils. Biodegradation ofP AHs 

is generally more rapid in soils than in aquatic systems, and is relatively fast in environmental 

systems chronically affected by P AH contamination (Clement Associates, 1985). Semi volatile 

organic compounds biodegrade rapidly in water matrices under aerobic conditions (Howard, 

1990). Bis(2-ethylhexyl)phthalate (DEHP) is degraded by microbes under most conditions and 

this is considered an important fate process in soil (Clement Associates, 1985). DEHP 

biodegrades rapidly in water matrices under aerobic conditions, and some aerobic biodegradation 

occurs in soils (Howard, 1990). 

Biodegradation is not considered a significant fate process for the pesticides detected at the site. 

Chlordane released to soils may persist for long periods of time because it is only slightly mobile. 

However, its detection in groundwater indicates that movement into groundwater can and has 

occurred. Similarly, dieldrin released to soils will persist for extremely long periods of time under 

both aerobic and anaerobic conditions. Its low water solubility and strong adsorption to soil makes 

leaching into groundwater a slow process (Howard, 1990). Heptachlor epoxide also adsorbs 

strongly to soil and is extremely resistant to biodegradation. It persists for many years in soil and 

does not appear to leach significantly into the lower soil layers (Howard, 1990). 

Inorganic constituents do not biodegrade, but may be biologically transformed to less mobile forms. 

This process is further discussed in Section 5.3 .5. 
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Photolysis and photooxidation, two types of photodegradation, are both chemical changes caused 

by light. Photolysis is the chemical decomposition caused by the absorption oflight photons of 

sufficient energy (greater than 290 nanometers) (Howard, 1990). Photooxidation is the oxidation 

induced by light or some other form of radiant energy with the aid of radical reactions, such as 

those with hydroxyl radicals; however, not all constituents that absorb light of sufficient energy will 

ultimately photodegrade (Howard, 1990). Photodegradation is a significant fate process for many 

constituents detected in natural surface water systems (Howard, 1990). 

The tendency to photodegrade does not appear to be a significant loss process for some of the 

volatile organics detected in groundwater samples at the Capitol City Plume site. Because the 

contamination at the site is in the groundwater, sunlight does not reach the contamination to 

photodegrade the contaminants. The only case in which photodegradation may act on the organic 

contaminants is in the case of groundwater to surface water discharge. Under this scenario, 

dissolved P AHs are expected to undergo rapid, direct photolysis in aquatic systems; however, the 

relative importance of this process as an environmental fate is unknown (Clement Associates, 

1985). Photolysis and photooxidation of DEHP are not well known (Howard, 1990). 

Photodegradation is not an environmentally significant fate process for pesticides detected in water 

and soil matrices (Howard, 1990). 

5.3.4 Bioaccumulation 

Bioaccumulation is the uptake and retention of a substance by an organism from its surrounding 

medium and food. Volatile organic compounds, semivolatile organic compounds, and inorganic 

compounds are expected to bioaccumulate to some extent. 

Bioaccumulation is a short-term process for P AHs, and long term partitioning ofPAHs into the 

biota is not a significant fate process. P AHs are metabolized readily and rapidly and secreted by 

multicellular organisms (Clement Associates, 1985). Bioaccumulation is an important attenUation 

mechanism for pesticides. Various inorganic compounds, including chromium, lead, and thallium 

may be accumulated by aquatic organisms (Clement Associates, 1985). 

r:\48011\109\Section 5\ri report.wpd Final 

I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

file://r:/480II/109/Scction


I 
·I 
I 
I 
I 

I 
I 
I 
I 
.I 
. I 

I 

Remedial Investigation Repon 
EPA Contract No. 68-W-99-043 
Work Assigrunent No. 00 1-RICO-A4H7 
Capitol City Plume Site 

3 10 

Section: 5 
Revision Ng: I 

Revision Date: November 8, 2002 
Page 16 of21 

The process ofbioaccumulation is not expected to be important in an aquifer setting. However, 

like photolysis/photooxidation, bioaccumulation becomes more important if contaminated 

groundwater discharges to surface water and allows multicellular organisms to come in contact with 

the contaminants. 

5.3.5 Transformation Reactions 

As opposed to the actual breakdown of chemical molecules into smaller fragments, as happens in 

some biodegradation processes, transformation reactions only convert or replace selected 

functional groups within the molecule for organic compounds, or causes a change in oxidation state 

for inorganic materials. The general structure of the molecule remains intact. For example, 

although this occurs slowly, the most important destructive process for PCE in groundwater is the 

biotransformation, generally through a series of reductive dechlorination steps, to vinyl chloride 

which can be mineralized (EPA, 1997b ). Vinyl chloride is considered more toxic than PCE and 

has a lower MCLin water (EPA, 1996a). Therefore, incomplete transformation ofPCE may 

present a change to a different chemical, but not detoxification of the constituent (EPA, 

1997b). 

The biotransformation of chlorinated aliphatic hydrocarbons (e.g. PCE, TCE, DCE) can occur 

under three circumstances: microbial respiration as an electron acceptor, respiration as an electron 

donor, or through cometabolic reactions- reactions in which organisms derive no benefit from the 

transformation. Of these biological transformations, organismal respiration using the chlorinated 

compound as an electron acceptor is the most important. This transformation process is limited 

by electron donor availability (EPA, 1997b ). The presence ofBTEX and aliphatic compounds in 

the groundwater on site is serendipitous in this regard; the petroleum hydrocarbons provide 

electron donors which make the reductive dechlorination conditions favorable. Similarly, 

biodegradation of fuel hydrocarbons is an electron-acceptor-limited process, making the presence 

of chlorinated hydrocarbons (electron acceptors) in the groundwater fortuitous . 

The degradation of chlorinated organic compounds is enhanced by a reducing environment. 

Indicators of a reducing environment in groundwater include nitrate concentrations less than 1 

mg!L, sulfate concentrations less than 20 mg!L, TOC greater than 20 mg!L, methane 

concentrations greater than 0.5 mg/L, ethane/ethene concentrations greater than 0.1 mg/L, 
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dissolved oxygen (DO) of less than 0.5 mg!L, and an oxidation-reduction potential (ORP) ofless 

than 100 millivolts (EPA, 1997b ). DO and ORP data, as presented in Appendix A, do not 

indicate a reducing environment exists at the site. TOC data, as presented in Table 4-18, also 

decrease the likelihood that a reducing environment exists. However, additional data from Table 

4-18, indicate that if a reducing environment is present in any of the wells it would be in the 

intermediate aquifer (based largely on nitrate, methane, and ethane/ethene data). The data does 

not suggest a reducing environment exists in the shallow aquifer. 

The RI data does not provide enough information to determine the degradation ofPCE and TCE. 

Of all the groundwater samples collected, only two locations (MW -8S and MW -12S/TW -13) 

showed a decrease in PCE between sampling events (2000 to 200 1, and 2000 to 2002, 

respectively). The three sampling events do not provide sufficient data over time to detect a trend 

of reduction of the mass of the contaminants. Additional groWldwater samples should be collected 

over time to make the determination as to the occurrence and rates of the biotransfonnation of 

contaminants. 

5.3.6 Volatilization 

Volatilization is the physical process by which constituents with high vapor pressures leave the 

liquid phase and become a vapor without actually boiling. Volatilization is dependent upon physical 

properties of the constituent (Henry's Law constant), the presence of modifying materials 

( adsorbents, organic films, electrolytes, emulsions), and the physical and chemical properties of the 

environment (water depth, flow rate, presence of waves, sediment content, moisture content, and 

organic content) (Howard, 1990). In a water matrix, this process is further affected by a 

constituent's ability to partition between water and air, which is represented by the Henry's Law 

constant. Constituents with a Henry's Law constant less than 1 o-7 atmospheres per cubic meter 

per mole ( atm-m3 /mole) are less volatile than water and as water evaporates, the concentration will 

increase; for constituents with a Henry's Law constant around 1 o-3 atm-m3 /mole, volatilization will 

be rapid. This process generally is significant for low molecular weight organic constituents as a 

result of their low solubility in water and high vapor pressure. 

The site conditions are not favorable for significant volatilization of contaminants from the 

groundwater through the vadose zone. The depth of the groundwater below land surface would 
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make the continued volatilization from groundwater to soil air difficult, as the organic vapors would 

have to diffuse long distances through the pore space. Additionally, the low concentrations of the 

contaminants in the groundwater (well below the saturation values) generally result in low rates of 

volatilization. However, should the contaminated groundwater discharge to surface water, 

volatilization would play a larger role in transport Volatilization is the major transport process for 

removal of chloroform and chloroethanes from aquatic environments (Clement Associates, 1985). 

Volatilization is not a significant environmental fate process for the P AHs and the other semi volatile 

organic compounds found at the site (Clement Associates, 1985; Howard, 1990). The pesticides 

present on site do not rapidly volatilize from soil and water matrices. Chlordane in clearwater is 

somewhat volatile (Clement Associates, 1985). Table 5-7 shows the volatility for site specific 

organic contaminants. 

5.4 Contaminant Migration 
The ultimate fate of contaminants in the environment depends not only on their persistence, but also 

on their potential to migrate. This section presents factors that may influence the migration of 

organic and inorganic contaminants of concern at the Capitol City Plume site. 

5.4.1 Inorganic Solute Transport 

Inorganic constituents also transport through environmental matrices in the solute form. The 

movement of inorganic contamination in groundwater is controlled primarily by advection and 

dispersion. Most inorganic materials exist in environmental matrices as salts, soluble ions, complex 

organic ions, or in colloidal suspensions. To a large extent, the physical behavior of these salts, 

soluble ions, complex organic ions, or colloidal suspensions determines the fate and transport of 

the inorganic constituent involved. Analysis of inorganic contaminants during the third RI sampling 

event included quantifying the dissolved portion of the contaminants present. For inorganic 

contaminants detected above the PROs and MCLs during this event, the vast majority of the 

contamination detected (other than manganese) is in the suspended (non-dissolved) state. 

Excluding manganese, only 5 of35 elevated concentrations of inorganic contaminants (antimony, 

arsenic, chromium (not hexavalent), and iron) in the groundwater samples were in the dissolved 

form (Table 4-17). Manganese was present in dissolved form in 6 of8 samples in which elevated 

levels were analyzed and detected. The widespread detection of manganese throughout the site 

may suggest that it is present in the geology of the area at naturally high levels. 

r:\480 II\ I 09\Section 5\ri report. wpd Final 

file://r:/4801


I 
I 

I 

I 

I· 

I 

3 1 0 0102 

Table 5-7 
Potential for Contaminant Volatilization 

Capitol City Plume Site 
Montgomer , Montgomery County, Alabama 

Parameter CASS Volatilization 

otame urgan c '-'Ompounaa 
ISenzene 71-73·2 SIQnlficant In soli and water 
Bromodiehoromethane 75-27-4 SignifiCant in soil and water 
Chloroform 67-es-3 Significant in soil and water 
1,2·01Chloroethane 107..()6-2 Significant in soil and water 
1.1-Diehloroethene 540-59-0 Significant In soli 
Cls-1,2-Dichloroethene 156-59-2 Readily from water. rapidly from soil 
Ethyl Benzene 100-41-4 Significant In water, may be adsorbed to soil 
Methyl ethyl ketone 78-93-3 ~nificant in soil; medium In water 
Methyl t-butyl ether 1634-04-4 NA 
rr etrachloroethene 127-18-4 Readily from water: rapidly from soil 
~ etrahydrofuran 109-99-9 Readily from soil; high water solubility 
rroluene 108-88·3 Significant in water: may be adsorbed to soil 
[ richloroethene 79-01-e Rapidly trom water and shallow soils 
rrnmethyl-benzene 95-e3-e NA 

iifl 

~l Significant '" water: may oe aoaoroeo to soil 
e urgan c \iompounaa 

none ~;l NA -
Benzo(b)fluorantllene 207-08-9 NA 
Bis(2-ethylhexyl)phthalate 117·81-7 Insignificant in soli and water 

apntna ene \11·20.3 -"'anes accora1ng to m1x ng rates 1n water 
•eauc 8 

J19-85-7 NA 

llfl_ha-Chlordane 57·74-9 Significant in water 
le\dlin 60-57-1 Limited In soil and water 
~cn1or epoxi(je 1024·07·J mlt8Cl 1n so_11_ ana water 
ource: 

Howard. et.a\., 1990. 
Clement Associates. September. 1985. 
:NA • Not Available 
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Arsenic and manganese are highly mobile in water and soil matrices, primarily because their salts 

are very soluble in water (Clement Associates, 1985). Inorganic constituents that are mostly 

insoluble in water and tend to precipitate and adsorb to solid (soil) particles include iron and lead. 

Much of the lead released to the environment will be adsorbed to soil, and less will tend to enter 

the water matrix. However, the solubility oflead increases in water that has low concentrations 

of dissolved salts. Chromium may exist as the trivalent state or the hexavalent state, of which the 

hexavalent state is the more mobile form. The hexavalent state exists mostly in water as the 

chromate ion, while the trivalent state is often precipitated to sediments as the hydroxide. 

Partitioning between these two oxidation states is somewhat controlled by the presence of other 

ions in the media and the pH of the media. The chromium speciation results from samples taken 

during the third mobilization event do not indicate that hexavalent chromium is present in the 

groundwater above quantification limits. 

The behavior of other inorganic materials in the environment is more dependent on the state of the 

inorganic constituent, whether elemental, salt, or complexed with organic material. For example, 

copper adsorbs strongly to organic materials in soil and sediment, but in organic complexes, is 

much more mobile in water. Thallium can be precipitated, in reducing environments, but much of 

the element in aquatic systems remains in solution. Chemical speciation is very important for 

arsenic; in its reduced form, arsenite, it is very mobile, but the oxidized form, arsenate, it readily 

precipitates out of solution. Elemental iron and many iron compounds, including iron oxides, are 

insoluble in water; therefore, iron present in aquatic systems tends to partition into the sediment and 

adsorb to soil. However, under reducing conditions, ferric iron is soluble and mobile in water. 

Cadmium is removed from aqueous media by complexing with organic materials and subsequently 

being adsorbed to sediments. Magnesium salts are very soluble at pH levels normally found in 

natural waters, and the magnesium ion is transported readily in surface water, soil, and groundwater 

(Clement Associates, 1985). As previously mentioned in Subsection 5.3.5, R1 data suggests that 

a reducing environment does not exist in the surficial aquifer. 

5.4.2 Organic Solute Transport 

Organic constituents transport through environmental matrices mainly in the solute form. The 

movement of a contaminant groundwater plume is controlled primarily by advection and dispersion, 

although adsorption affects the rate at which organic contaminants migrate. Advection causes the 
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plume to move in the direction and at the rate of groundwater flow. Dispersion causes the zone of 

contaminated groundwater to occupy a greater volume than it would under advection only by 

moving transversely to the groWldwater flow through vertical and lateral migration, as opposed to 

longitudinal migration in the direction of groundwater flow. 

For the purposes of this report, five classes of mobility have been defined based on organic carbon 

partition coefficients: 

High mobility 

Mobile 

Moderate mobility 

Low mobility 

Immobile 

log Koc = 1.5 or less. 

log Koc = 1.5 - 2.5. 

log Koc = 2.5 - 3.5. 

log Koc = 3.5 - 4.5. 

log Koc = 4.5 or above. 

The organic carbon partition coefficient CKoc) is a measure of the tendency of an organic 

compound to adsorb to soil or sediment (Table 5-4). The logarithm ofKow (the octanol/water 

partition coefficient) may also be used to define mobility. Volatile organic compounds are expected 

to be very mobile to slightly mobile in water matrices due to their weak tendency to adsorb to soil. 

Pesticides are not expected to exhibit high mobility in soils and groundwater due to high Koc values 

and low water solubilities (Howard, 1990). TCE, benzene, and toluene are considered mobile 

compounds based on their Koc values; PCE and xylenes are only moderately mobile. 

Another transport mechanism for volatile organic chemicals is the volatilization from aquatic systems 

and near-surface soils. However, as discussed in Section 5.3.6, the depth of groundwater below 

the land surface would make it improbable that the contamination volatilize and migration to the 

surface. 
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The baseline risk assessment evaluates the potential risks to human health and the environment due 

to releases of chemicals at the Capitol City Plume site. The main objective of the baseline risk 

assessment is to provide the information necessary to assist in the decision-making process at 

remedial sites. The specific objectives of the baseline risk assessment are to: 

• Identify and provide analysis ofbaseline risks (defined as risks that might exist if no 
remediation or institutional controls were applied at the site) and help determine what 
action is needed at the site. 

• Provide a basis for detennining the levels of chemicals that can remain onsite and still not 
adversely impact public health and the environment. 

• Provide a basis for comparing potential health and environmental impacts of various 
remedial alternatives. 

The baseline risk assessment results will be used to document the magnitude of potential risk at the 

site and associated cause( s) of that risk. The results will also be used to establish any remedial goal 

options that may be necessary. Finally, the results of the baseline risk assessment will help 

determine what, if any, remedial response actions may be necessary and assist in establishing the 

remediation goals that will be presented in the feasibility study. 

6.2 Human Health Risk Assessment 

6.2.1 Scope and Organization of the Human Health Risk Assessment 

The scope of this baseline risk assessment is to evaluate the potential risks to human health due to 

exposure to chemicals of potential concern in groundwater associated with the site. No attempt 

has been made to differentiate between the risk contributions from other sites and those being 

contributed from the Capitol City Plume site. This human health risk assessment was derived 

primarily from the data collected during the three phases of the RI field investigation. All tables for 

the human health risk assessment are in Appendix F. 
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The procedures used in the performance of this risk assessment and its scope are consistent with 

and based on EPA guidance procedures and policies for the performance of risk assessments at 

hazardous waste sites. The primary guidance used in the human health risk assessment included 

the following documents: 

• U.S. Envirorunental Protection Agency (EPA), Interim Final Risk Assessment Guidance 
for Superfund- Human Health Evaluation Manual (Part A), December 1989. (EPA, 
1989) 

• U.S. EPA, Interim Risk Assessment Guidance for Superfund: Volume I Human Health 
Evaluation Manual (Part D. Standardized Planning. Reporting. and Review ofSuperfund 
Risk Assessments), Jarmary 1998. (EPA, 1998) 

• U.S. EPA, Supplemental Guidance to RAGS: Region 4 Bulletins. Human Health Risk 
Assessment, October 1995. (EPA, 1995) 

• U.S. EPA, Integrated Risk Information System (IRIS), June 2002. (EPA, 2002) 
• U.S. EPA, Exposure Factors Handbook, August 1997. (EPA, 1997c). 
• U.S. EPA, Health Effects Assessment SununaryTables (HEASD, 1997.(EPA, 1997d) 
• U.S. EPA, Soil Screening Guidance (July 1996). (EPA, 1996b) 
• U.S. EPA, Supplemental Guidance: Standard Default Exposure Factors, 1991. 

(EPA,1991) 
• U.S. EPA, Superfund's Standard Default Exposure Factors for the Central Tendency 

and Reasonable Maximum Exposure November 1993. (EPA, 1993) 

EPA Region 4 guidance was given preference over federal EPA guidance where required. Other 

specific documents were referenced in the report where relevant. 

The human health baseline risk assessment for the Capitol City Plume site consists of the following 

subs<;:ctions: 

• Data Collection and Evaluation. 
• Exposure Assessment. 
• Toxicity Assessment. 
• Risk Characterization. 
• Remedial Goal Options. 
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6.2.1.1 Data Collection and Evaluation. This step in the risk assessment process involved 

gathering and analyzing the site data relevant to human health and identifying the contaminants 

present at the site that will be included in the risk assessment process (EPA, 1989). 

Analytical data collected during the three phases of the RI field investigation were used in this 

baseline risk assessment. Black & Veatch utilized these data to develop analytical swrunary tables 

which include statistical infonnation about the chemicals detected in each medium. Using approved 

screening criteria, a list of the chemicals of potential concern (CO PCs) was developed for each 

medium (EPA, 1995). Uncertainties associated with data evaluation and selection ofCOPCs were 

also discussed in this subsection. Data evaluation and selection of COPes· are performed in 

Section 6.2.2 of this report. 

6.2. 1.2 Exposure Assessment. An exposure assessment was conducted to estimate the 

magnitude of actual (current) and potential (future) human exposures to site media, the frequency 

and durationofthese exposures, and the pathways that result in human exposures. In the exposure 

assessment, conservative estimates of exposure were developed for both current and future land

use assumptions. Current exposure estimates were used to determine if a threat exists based on 

existing exposure conditions at the site. Future exposure estimates were to provide decision

makers with an understanding of potential exposure pathways and their associated threats. 

Conducting the exposure assessment involved analyzing contaminant releases; identifying exposed 

populations; identifying all the potential pathways of exposure; estimating exposure point 

concentrations for specific pathways; estimating contaminant intakes for specific pathways; and 

outlining the uncertainties associated with this process. The results of the exposure assessment are 

pathway-specific intakes of chemicals at the site under current and future exposure scenarios (EPA, 

1989). The exposure assessment is presented in Section 6.2.3 of this report . 

6.2.1.3 Toxicity Assessment. The toxicity assessment determined the types of adverse 

health effects associated with chemical exposures, the relationship between magnitude of exposure 

and adverse effects, and the related uncertainties involved. Risk assessments rely heavily on 

existing toxicity information developed for specific chemicals. The two primary sources for this 

information were the Integrated Risk Infonnation System (IRIS) database and the Health Effects 
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Assessment Swnrruuy T abies (HEAS1). The toxicity component in a risk assessment falls into two 

categories, those related to noncarcinogenic hazards and those related to carcinogenic risks. To 

evaluate noncarcinogenic hazards, the intake of a chemical was compared to the corresponding 

reference dose (RID) of that compound. The RID used in the risk assessment is a best estimate 

of the level at which there will be no observed adverse effects to the exposed population. To 

evaluate carcinogenic risks, the intake of a chemical was factored with the slope factor (SF) for 

that contaminant. The slope factor used in the risk assessment represents the 95 percent upper 

confidence limit (U CL) for the best estimate of the carcinogenic potency of a compound, or its 

ability to cause cancers in an exposed population. For humans, both the RIDs and Sfs are usually 

derived from animal dose-response relationships and sometimes human epidemiology studies 

(EPA, 1989). The toxicity assessment is presented in Section 6.2.4 of this report. 

6. 2. 1.4 Risk Characterization. The risk characterization subsection of the risk assessment 

swnmarized and combined the exposure and toxicity assessments to characterize baseline risks, 

both quantitatively and qualitatively. During risk characterization, chemical-specific toxicity 

information was compared with the estimated exposure levels to determine whether chemicals at 

the site pose current or future risks that are of a magnitude to cause concern. This subsection 

includes an uncertainty analysis that shows that the calculated risks are relative in nature and do not 

present an absolute quantification. The risk characterization is presented in Section 6.2.5 of this 

report. 

6.2.1.5 Remedial Goal Options. Remedial goal options (RGOs) for human receptors were 

presented based on the site-specific results of the risk characterization. The ROO subsection of 

the human health risk baseline risk assessment contains an appropriate narrative and media cleanup 

levels for each contaminant of concern in each land-use scenario evaluated. Chemicals of concern 

are chemicals that significantly contribute to a use scenario for a receptor that exceeds a 1 04 total 

carcinogenic risk or exceeds a hazard index ofl (EPA, 1995). Individual chemicals contributing 

to these pathways did not have RGOs developed if their contribution was less than 1 o-6 risk for 

carcinogens or a hazard quotient less than 0.1 for noncarcinogens. The tables show the, 1 o-<>, 1 o-5, 

and 104 risk levels and the 0.1, 1, and 3 hazard quotient levels for each applicable chemical in each 

medium (EPA, 1995). 
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In cases where applicable or relevant and appropriate requirements (ARARs) have been 

developed for specific chemicals of concern, a comparison between these ARARs and ·estimated 

exposure levels was made. 

RGOs are presented in Section 6.2.6 of this report. 

6.2.2 Data Collection and Evaluation 

lbis step in the risk assessment process involves gathering and analyzing the site data relevant to 

the human health evaluation and identifying the chemicals present at the site that will be included 

in the risk assessment process (EPA, 1989). The objectives of this subsection are to review and 

summarize the analytical data for each medium sampled at the Capitol City Plwne site and to select 

the chemicals of potential concern to be evaluated in the human health risk assessment. 

6.2.2.1 Evaluation. Contamination at the site was characterized by sampling during the three 

phases of the Rl field investigation. A total of66 subsurface soil and 62 groundwater samples, 

excluding duplicates, were collected from locations across the Capitol City Plume site. Subsurface 

soil samples were collected from depths ranging from 8 to 23 8 feet below ground surface. Black 

& Veatch assumed that humans will not directly contact soils at these depths. Therefore, exposure 

to subsurface soil was eliminated from the m-IRA as an environmental medium of concern. Section 

3.0 contains a detailed description of the sampling investigation. 

As part of the detailed evaluation of the analytical data, any analytical data with "R" qualifiers were 

eliminated from further consideration in the baseline risk assessment (EPA, 1989). Also, common 

laboratory contaminants were eliminated from further consideration if the detected concentration 

did not exceed ten times the maximum blank concentration (EPA, 1989). For "uncommon" 

laboratory contaminants, chemicals were eliminated if the detected concentration was not five times 

greater than the maximum amount detected in any blank (EPA, 1989). Any duplicate samples that 

were collected during the field investigation were averaged to reduce the bias introduced when 

more than one sample was collected from any one location. 
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Table I (located in Appendix F) outlines the receptors, exposure pathways, and exposure routes 

that were evaluated in this baseline risk assessment. 

6.2.2.2 Selection of Chemicals of Potential Concern. Chemicals of potential concern 

are a subset of all chemicals positively identified at the site. The risks associated with the CO PCs 

are expected to be more significant than the risks associated with other less toxic, less prevalent, 

or less concentrated chemicals at the site that are not evaluated quantitatively. The process of 

determining the COPCs for the Capitol City Plume site included a detailed evaluation of the 

analytical data, a careful analysis of the sources of contamination and areas that the sources impact, 

and a review of site characteristics. 

Table 2.llists all chemicals that have been detected in at least one groundwater sampling location. 

Sampling locations for groundwater are presented on Figures 3-1 and 3-2. In accordance with 

RAGS Part D, Table 2.1 also contains statistical information about the chemicals detected in each 

medium, the detection limits of chemicals analyzed, risk-based screening values for COPC 

selection, and the chemicals selected or deleted as COPCs. In accordance with EPA Region 4 

guidance (EPA, 1995), the following screening criteria were used to select or eliminate each 

chemical: 

1. For groundwater data, concentrations of detected chemicals were compared to the EPA 
Region 9 Preliminary Remediation Goals for tap water (EPA, 2000). If the maximum 
detected concentration was less than a carcinogenic risk level of 1 x 1 o-6 or hazard 
quotient of 0.1, the chemical was eliminated from the COPC list (EPA, 1995). 

2. Inorganic chemicals were eliminated from further consideration if the chemical is 
considered to be an essential nutrient and have relatively low toxicity (i .e., calcium, 
magnesium, potassium, and sodium) (EPA, 1995). 

The constituents retained as COPCs for groundwater are listed below. 

• Groundwater: I , 1-dichloroethene, I ,2-dichloroethane, benzene, 

bromodichloromethane, chloroform, cis- I ,2-dichloroethene, dibromochloromethane, 

ethyl benzene, isopropyl benzene, methyl-t-butyl ether (MTBE), tetrachloroethene, total 

xylenes, trichloroethene, 2-methylnaphthalene, benzo(b)fluoranthene, bis(2-
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biochemical alterations, birth defects) occurring during a given exposure period. The RID is derived 

from a no-observed-adverse-effect level (NOAEL) or lowest-observed-adverse-effect level 

(LOAEL) obtained from human or animal studies. Standard order-of-magnitude uncertainty factors, 

and in certain cases, an additional modifying factor are applied to account for professional 

assessment of scientific uncertainties in the available data (EPA, 1989). 

A NOAEL is that dose of chemical at which no toxic effects are observed in any of the test subjects 

or animals. The study chosen to establish the NOAEL is based on the criterion that the measured 

toxic endpoint represents the most sensitive ("critical") target organ or tissue to that cherpical (i.e., 

that target organ or tissue that shows evidence of damage at the lowest dose). Since many 

chemicals can produce toxic effects on several organ systems, with each toxic effect possibly having 

a separate threshold dose, the distinction of the critical toxic effect provides added confidence that 

the NOAEL is protective ofhealth. In contrast to a NOAEL, a LOAEL is the lowest dose at which 

the most sensitive toxic effect is observed in any of the test subjects or animals. If a LOAEL is used 

in place of a NOAEL to derive a RID, an additional level of uncertainty is involved and, therefore, 

an additional order-of-magnitude uncertainty factor is applied. 

A variety of regulatory agencies have used the threshold approach for noncarcinogenic substances 

in the development ofhealth effects criteria, such as worker-related threshold limit values (TL V s ), 

air quality standards, and food additive and drinking water regulations. EPA has developed chronic 

RIDs for the oral and inhalation routes, but not for the dermal route. Human data are used 

preferentially if they are deemed adequate through scientific evaluation. However, in many cases, 

adequate human toxicity data are not available and animal studies have to be used. 

(1) Oral Reference Doses. Chronic RIDs were available for most chemicals of potential concern 

at the Capitol City Plume site. Provisional (interim) RfD values were available for aluminum, iron, 

and trichloroethylene (TCE). Chemicals for which no RIDs were available are 

benzo(b )fluoranthene, 1 ,2-dichloroethane, isopropyl benzene, 2-methylnapthalene, lead, and 

mercury (elemental). An oral RID is not available for elemental mercury because it is not readily 

absorbed through the oral route. Other forms of mercury, such as mercuric chloride and 

methylmercury, are more readily absorbed and have oral RIDs available. Since the mercury was 

R:\48011\109\Section 6\ri report.wpd Final 

file://R:/4801


Remedial Investigation Report 
EPA Contract No. 68-W-99-043 
Work Assigrunent No. 00 I -RICO-A4H7 
Capitol City Plume Site 

Section: 6 
Revision Ng: I 

Revision Date: November 8. 2002 
Page 19 of35 

detected in abiotic media (i.e. water), the risk assessment assumed that the mercury was in its 

inorganic form. Therefore, the oral RID for mercuric chloride was used to evaluate exposure to 

mercury in the environmental media at the site. IR.lS lists the oral RID of 1.4 E-0 1 mg/kg-day for 

manganese. The explanatory text in IRIS recommends using a modifying factor of three when 

calculating risks associated with non-food sources (i.e., drinking water). It further recommends 

subtracting dietary exposure (default assumption is 5 mg). Thus, the IRIS RID was changed in this 

baseline risk assessment to 0.024 mglk.g-day for water (EPA, 2002). Hexavalent chromium is more 

toxic than trivalent chromium; however, it is easily converted to trivalent chromium in soil in the 

presence of organic matter. Limited analysis ofhexavalent chromium during the third sampling event 

showed no detections of the hexavalent form of chromium. However, this risk assessment used a 

conservative assumption that only hexavalent chromium was present at the site. The oral RiDs for 

the COPCs are listed in Table 5.1 . 

(2) Inhalation Reference Doses. Inhalation RIDs are used to evaluate the risk from exposure 

to chemicals through inhalation exposure pathways such as the inhalation of particulate emissions 

from VOCs while showering. Inhalation toxicity values are given as reference concentrations for 

systemic toxicants. The conversion to an inhalation reference dose is accomplished as 

follows: 

Inhalation RjD (mglkg-day) = RjC mg/m3 x (70 kg)"1 x 20 m3 /day 

The inhalation reference doses are listed in Table 5.2. 

(3) Dermal Reference Doses. No RIDs have been developed by EPA for the dermal route. 

Therefore, dermal RIDs were derived for the COPCs in accordance with EPA guidelines (EPA, 

1989). A chronic dermal RfD was derived for each chemical by multiplying the value used as the 

chronic oral RID by an appropriate GI absorption factor. This adjusts the dermal dose for the 

amount absorbed since dermal exposure doses are expressed as "absorbed" doses (note that oral 

and inhalation doses are usually expressed as "administered" doses). Oral RIDs are normally 

developed from long-term studies where a substance is administered orally to laboratory animals. 

Depending on the form in which the chemical is administered, the relative absorption of the chemical 
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through the gastrointestinal tract (and therefore the relative absorption factor) may vary 

considerably. Organic compounds tend to be more readily absorbed through the GI tract than 

inorganic compounds. An absorption factor of80 percent was used for volatile compounds. This 

value corresponds to the default values suggested by EPA Region 4 for cases in which the GI 

absorption of a volatile organic substance is not known (EPA, 1995). An absorption factor of 50 

percent was used for semi volatile compounds (P AHs, pesticides). This value corresponds to the 

default values suggested by EPA Region 4 for cases in which the GI absorption of a semi volatile 

organic substance is not known (EPA, 1995). Metals in general, tend to be poorly absorbed 

through the GI tract. However, absorption is highly dependent on the water and lipid solubility of 

the specific chemical form( s) in which it is present. An absorption factor of20 percent was used 

for inorganics (metals). This value corresponds to the default value suggested by EPA Region 4 for 

cases in which the GI absorption of a metal is not known (EPA, 1995). The adjusted dermal Rills 

are presented in Table 5.1. 

(4) Other Issues Pertaining to Reference Doses. Only chronic RIDs, which are developed 

to evaluate potential toxicity at greater than 7 years of exposure, are presented in Tables 5. l and 

5.2 and are used in estimating both childhood and adult noncarcinogenic risk. Subchronic RIDs are 

sometimes used to evaluate subchronic exposures of a duration ranging from 2 weeks to 7 years, 

which may be more appropriate to address childhood exposure (age 1-6 years). However, chronic 

RiDs, which are lower than subchronic RiDs, are used in this risk assessment to ensure a 

conservative risk estimate (EPA, 1995). 

6.2.4.2.2 Estimates of carcinogenic potency. Cancer slope factors (CSFs) are developed 

by the EPA under the assumption that the risk of cancer from a given chemical is linearly related to 

dose. EPA may develop cancer slope factors from laboratory animal or epidemiological studies in 

which relatively high doses of the chemical were administered. It is conservatively assumed that 

these high doses can be extrapolated downward to extremely small doses, with some incremental 

risk of cancer always remaining until the dose is zero. This nonthreshold theory assumes that even 

a small number of molecules, possibly even one uncontrolled cell division, could eventualJy lead to 

cancer. The slope factor for a chemical is usually derived by EPA using a 1inearized multistage 

model and reflects the upper-bound limit of the cancer potency of the chemical. As a result, the 
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estimated carcinogenic risk is likely to represent a plausible upper limit to the risk. The actual risk 

is unknown, but is likely to be considerably lower than the predicted risk (EPA, 1989), and may 

even be as low as zero. 

There is some dispute as to whether the extrapolation from high to low doses is a realistic approach. 

It has been argued that at low doses cells may have the ability to detoxify carcinogens or repair 

chemical-induced cellular damage. Although it is important to recognize the possibility that some 

carcinogens may have a threshold for toxicity, it was assumed in the estimates of risk that no 

threshold exists. 

Specific carcinogenicity classifications for carcinogenic chemicals of potential concern at the Capitol 

City Plume site are presented in Table 6.1. Risk assessments follow the rationale used by EPA in 

developing these categories of classification. Only those chemicals classified as "A" have sufficient 

hwnan evidence of carcinogenicity. Carcinogens classified as "B" and "C" have insufficient hwnan 

data to support their cancer-causing potential, but have varying degrees of supportive animal data. 

It should be noted that A, B, and C carcinogens are evaluated in risk assessments according to EPA 

guidance (EPA, 1989). This adds a degree of conservatism tot risk assessment since possible 

human carcinogens (Band C) are weighted equally in terms of total cancer risk relative to known 

human (A) carcinogens. Finally, it is important to note that slope factors are periodically under 

review by the EPA. In some cases, the EPA may withdraw the criteria until the review is 

completed. 

The carcinogenic potency of a substance depends on its route of entry into the body (i.e., oral, 

inhalation, or dermal). Therefore, slope factors are developed and classified according to the 

administration route. In some cases, a carcinogen may produce tumors only at or near a specific 

route of entry (i.e., nasal passages) and may not be carcinogenic through other exposure routes. 

This applies to three of the evaluated chemicals, namely chromium, cadmitun, and nickel. Note also 

that EPA has not developed dermal slope factors for any carcinogens (EPA, 1992). 

(1) Oral Slope Factors. Oral slope factors are used to evaluate the risk from exposure to 

potential carcinogens through oral exposure pathways such as, ingestion of groundwater. With the 
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exception ofberyllium, cadmium, and chromium VI, oral slope factors were available for all the 

carcinogens listed in Table 6.1. An oral slope factor for beryllium is not available because the 

human carcinogenic potential of ingested beryllium can not be determined. Oral slope factors are 

not relevant to cadmium and chromium because there is not adequate evidence of carcinogenicity 

for these substances through the oral route. 

(2) Inhalation Slope Factors. Inhalation slope factors are used to evaluate the risk from exposure 

to potential carcinogens through inhalation exposure pathways such as VOCs from while showering. 

Inhalation toxicity values are given as unit risks for carcinogens. The conversion to an inhalation 

slope factor is accomplished as follows: 

Inha/. SF= Unit Risk (pglmJ)'1 x 70 kg x (20 mJ/day)'1 x 1,000 pg/mg 

(mglkg-day )'1 

The inhalation slope factors are listed in Table 6.2. 

(3) Dermal Slope Factors. As with reference doses, dermal slope factors are not available from 

the EPA, but it was assumed that chemicals which are carcinogenic orally will also produce cancer 

by dermal exposure. In the absence of dermal slope factors, the oral slope factor is divided by an 

appropriate gastrointestinal (GI) absorption factor (EPA, 1989). This adjusts the dermal dose for 

the amount absorbed since dermal exposure doses are expressed as "absorbed" doses (note that 

oral and inhalation doses are usually expressed as "administered" doses). Oral slope factors are 

normally developed from long-term studies where a substance is administered orally to laboratory 

animals. Depending on the form in which the chemical is administered, the relative absorption of the 

chemical through the gastrointestinal tract (and therefore the relative absorption factor) may vary 

considerably. The approach used to select the absorption factor was the same as that previously 

described for RIDs. The absorption factors were 80 percent for volatile organic compounds, 50 

percent for semivolatile organic compounds, and 20 percent for metals (EPA, 1995). 

Beryllium, cadmium, and chromium VI are classified as being carcinogenic by the inhalation route 

only. Beryllium has been shown to produce lung cancer; however, studies regarding the potential 

carcinogenicity ofberyllium via the oral or dennal routes are not available. Hexavalent chromium, · 
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which produces cancer only at the route of entry, was not evaluated for oral or dennal cancer risk. 

There is inadequate evidence that cadmium is carcinogenic via the oral or dennal route. The 

adjusted dermal slope factors are presented in Table 6.1. 

( 4) Other Issues Pertaining to Cancer Slope Factors. As an interim procedure, EPA Region 

4 has adopted a Toxicity Equivalence Factor (TEF) methodology for evaluating risk from exposure 

to carcinogenic P AHs. These TEFs are based on the relative potency of each compound relative 

to that ofbenzo(a)pyrene. The TEFs are used to convert each carcinogenic P AH concentration to 

an equivalent concentration ofbenzo( a)pyrene (see Table 3.1 ). The slope factor for benzo( a)pyrene 

is then used to evaluate risks from exposure to the adjusted concentrations of the carcinogenic 

PAHs. 

6.2.4.2.3 Chemical-specific toxicity assessments. Toxicoiogicai information on the 

primary COPCs detected at the site is provided in Appendix G. 

6.2.4.3 Uncertainties Associated With Toxicity Assessment For a risk to exist, both 

significant exposure to the chemicals of potential concern and toxicity at these predicted exposure 

levels must exist. The toxicological uncertainties primarily relate to the methodology by which 

carcinogenic and noncarcinogenic criteria (i.e., cancer slope factors and reference doses) are 

developed. In general, the methodology currently used to develop cancer slope factors and 

reference doses is very conservative, and likely results in overestimation ofhuman toxicity (EPA, 

1989). These and other factors are discussed in the subsections below. 

(1) Reference Doses 

In the development of RIDs for each chemical by exposure route, it is assumed that a threshold 

dose exists below which there is no potential for adverse health effects to the most sensitive 

individuals in the population. The RID is typically derived from dose-response studies in animals 

in which a NOAEL or a LOAEL is determined by applying several uncertainty factors of I 0 each. 

An additional modifYing factor of up to I 0 can be applied which accounts for a qualitative 

professional assessment of additional uncertainties in the available toxicity data (EPA, 1989). The 

final degree of extrapolation for a given chemical can range anywhere between 10 and I 00,000 
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resulting in a human subthreshold dose of one tenth to one-hundred thousandth of the study dose. 

In general, the calculated RID is likely overly protective, and its use probably results in an 

overestimation of noncarcinogenic risk. 

Oral chronic RfDs were used in calculating hazard quotients for the 1 to 6 year old child. The use 

of chronic RIDs in this age group is conservative and will result in overestimation of risk. Chronic 

RIDs are developed assuming a lifetime daily exposure. Subchronic RIDs, which are calculated 

assuming an exposure duration of2 weeks to 7 years, generally tend to be higher than chronic RIDs 

and result in a lower hazard quotient and index . 

(2) Cancer Slope Factors 

Although there is evidence to suggest some carcinogens may exhibit thresholds, cancer slope factors 

are developed assuming there is no safe level of exposure to any pollutant proven or suspected to 

cause cancer. This uncertainty implies that exposure to even a single molecule of a chemical may 

be associated with a finite risk, however small. The assumption is that even if relatively large doses 

of a chemical were required to cause cancer in laboratory animals (i.e., much higher than a person 

would ever likely be exposed to over a lifetime), these exposure doses can be linearly extrapolated 

downward many orders of magnitude to estimate slope factors. A significant uncertainty for the 

carcinogens is whether the cancer slope factors accurately reflect the carcinogenic potency of these 

chemicals at low exposure concentrations. The calculated slope factor is used to estimate an upper 

bound lifetime probability of an individual developing cancer as a result of exposure to a particular 

carcinogen level. Therefore, the cancer slope factors developed by EPA are generally conservative 

and represent the upper bound limit of the chemical's carcinogenic potency. The actual risk posed 

by each chemical is unknown but is likely to be lower than the calculated risk, and may even be as 

low as zero (EPA, 1997c ). The conclusion is that these toxicity assumptions will typically result in 

an overestimation of carcinogenic risk. 

The assumption that all carcinogens (whether A, B 1 or B2) can cause cancer in humans is also 

conservative. Only those chemicals classified as "A" carcinogens by the EPA are unequivocally 

considered human carcinogens. In this risk assessment, all "probable" and "possible" carcinogens 

are given the same weight in the toxicity assessment (and consequently in the estimation of risk) as 
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true human carcinogens. This assumption most likely overestimates actual carcinogenic risk to 

human receptors. 

(3) Metal Speciation 

There are many uncertainties associated with toxicity values, especially those that are derived from 

studies in laboratory animals. One general uncertainty concerns toxicity values for metals. The fonn 

in which a metal occurs can greatly influence its toxicity potential. However, the metal speciation 

in on-site media is not known. Typically, the salts of metals are used for animal testing because 

these forms are most readily absorbed by the animals. Therefore, the toxicity values that are 

generated from these data represent the toxicity potential of the metals in their soluble forms. In 

characterizing risk, the assumption is made that the metals at the site are present in fonns similar to 

those used in characterizing the toxicity potentials of those substances. This uncertainty may 

specifi.c3lly apply to beryllium, manganese, and mercury where it is well documented that the nature 

of the salt can significantly affect gastrointestinal absorption (EPA, 1997c ). 

(4) Site-Specific Toxicological Uncertainties 

Site-specific uncertainties include: 

• Not assessing risks for chemicals without critical toxicity values. 
• Using route-to-route extrapolation to calculate dermal risks. 
• Using the oral RID for mercuric chloride to assess exposure to mercury via the ingestion 

route. As stated above, the speciation of mercury at the site is unknown. If elemental 
mercury is the primary form at the site, using the oral RID will overestimate the risk since 
elemental mercUI)' is poorly absorbed via the oral route. However, if methylmercury is 
the primary form at the site, the hazard will be underestimated since methylmercury is the 
most toxic form of mercury. 

• Using provisional toxicity values to calculate risks. Provisional toxicity values are interim 
values that are established by the NCEA but have not been through the EPA verification 
process and, as such, are not listed in IRlS or HEAST. 

• Assuming that all of the chromium at the site is present in the hexavalent form. This is 
likely an overestimation of risk. During the third sampling event groundwater samples 
were analyzed for total, dissolved, and hexavalent chromi urn. Although elevated levels of 
total chromium were detected, no detections ofhexavalent chromium were noted in this 
event. There is no Region 9 PRG screening value for total chromium, therefore the Region 
9 PRG screening value for hexavalent chromium was conservatively used. 
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The objective of the risk characterization is to integrate the exposure and toxicity assessments into 

quantitative and qualitative expressions of risk. A detailed risk characterization is presented in this 

subsection. 

6.2.5. 1 Introduction. The risk characterization is an evaluation of the nature and degree of 

potential carcinogenic and noncarcinogenic health risks posed to current and hypothetical future 

receptors at the Capitol City Plume site. The pathways of exposure are described in Subsection 

6.2.3. Human health risks for noncarcinogenic and carcinogenic effects are discussed independently 

because of the different toxicological endpoints, relevant exposure durations, and methods employed 

in characterizing risk. The potential for carcinogenic effects is limited to only those chemicals 

classified as carcinogens, while both carcinogenic and noncarcinogenic chemicals are evaluated for 

potential noncarcinogenic effects. 

Noncarcinogenic and carcinogenic risks were evaluated for each exposure pathway and scenario 

by integrating the exposure doses calculated in Subsection 6.2.3 (Exposure Assessment) with the 

toxicity criteria determined in Subsection 6.2.4 (Toxicity Assessment) for the chemicals of potential 

concern. The evaluation of noncarcinogenic risks are sununarized in Subsection 6 .2. 5. 2, and the 

evaluation of carcinogenic risks are summarized in Subsection 6.2.5.3. 

The risk characterization tables (7 .1 through 7.5 and 8.1 through 8.5) present the exposure point 

concentrations, intake factors, toxicity values, and the quantification of risks and hazards. Each table 

contains an intake factor which was generated from the formulas and assumptions presented in 

Tables 4.1 through4.5. The reference doses and slope factors came from Tables 5.1 , 5.2, 6.1, and 

6.2. The hazards or risks from each chemical are summed to yield the final pathway risks or HL 

Summaries of receptor risks and hazards are presented in Tables 9.1 through 9. 3. Finally, Tables 

10.1 through 10.3 present cancer risk and noncancer hazard information for those COPCs and 

media/exposure points that may trigger the need for remedial action. 

6.2.5.2 Evaluation of Noncarcinogenic Risks. The risk of adverse noncarcinogenic 

effects from chemical exposure is expressed in terms of the hazard quotient (HQ). The HQ is the 
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ratio of the estimated dose (DI) that a hwnan receives to the RID, the estimated dose below which 

it is unlikely for even sensitive populations to experience adverse health effects. The HQ is 

calculated as follows (EPA, 1989): 

HQ 

Where: 

HQ 

DI 

RID 

= 

= 
= 
= 

DI!RfD 

Hazard Quotient (unitless) 

Daily Intake (mg/kg/day) 

Reference Dose (mg/kg/day) 

AJl the HQ values for chemicals within each exposure pathway are summed to yield the hazard index 
I 

(ill). Each pathway HI within a land use scenario (i.e., future worker) is swnmed to yield the total 
I 

HI for the receptor. If the value of the total HI is less than 1.0, it is interpreted to mean that the risk 

of noncarcinogenic injury is low. If the total HI is greater than 1.0, it is indicative of some degree 

of noncarcinogenic risk, or effect, and chemicals of concern are selected (EPA, 1995). Chemicals 

of concern are those CO PCs that contribute a H Q ofO .1 or greater to any pathway eva! uated for 

the use scenario. Using the HQ equation, the chronic DI values, and the RID values, a hazard index 

for each of the exposure scenarios considered in this risk assessment was estimated by calculating 

a HQ for each chemical of potential concern associated with a complete pathway and exposure 

point. Only chronic His are derived, as the subchronic risks will always be equal to or less than the 

chronic risks. The results of these calculations are presented in Tables 7.1 through 7.5 and 9.1 

through 9.3. The following paragraphs summarize the hazard indices for each population. 

The total HI for future industrial workers exposed to groundwater was 11 (see Table9.1). This HI 

value was primarily due to ingestion of benzene, trichloroethene, arsenic, chromium, iron, 

manganese, and thallium in groundwater. 
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The total HI for future adult residents exposed to groundwater was 59 (see Table 9.2). This HI 

value was primarily due to ingestion of metals and benzene, tetrachloroethene, trichloroethene, 

naphthalene, and heptachlor epoxide in groundwater. 

The total HI for future child residents exposed to groundwater was 140 (see Table 9 .3). This HI 

value was primarily due to ingestion of metals and benzene, ethyl benzene, tetrachloroethene, 

trichloroethene, caprolactam, naphthalene, dieldrin and heptachlor epoxide in groundwater. 

Tables 10.1 through 10.3 present noncancer hazard information for those COPCs and 

media/exposure points that may trigger the need for remediai action. 

6.2.5.3 Evaluation of Carcinogenic Risks. The incremental risk of developing cancer from 

exposure to a chemical at the site is defined as the additional probability that an individual exposed 

will develop cancer during his or her lifetime (assumed to be 70 years). This value is calculated from 

the average daily intake over a lifetime (CDI) and the slope factor (SF) for the chemical as follows 

(EPA, 1989): 

Risk = CDI x SF 

When the product ofCDI x SF is greater than 0.01, this expression may be estimated as: 

Risk = 1 - exp (..COl x SF) 

Using the first equation, where appropriate, and employing the CDI values calculated for 1 i fetime 

exposure along with the SF values (Tables 6.1 and 6.2), cancer risks were calculated for lifetime 

exposures which may occur at the Capitol City Plume site. A summary of the results is presented 

in the risk characterization tables (8.1 through 8.5 and 9.1 through 9.3).1t is important to note that 

the carcinogenic risk estimates presented in Tables 8.1 through 8.5 and 9.1 through 9.3 represent 

the summation of the individual risks associated with each of the chemicals of potential concern for 

which cancer information is adequately available. 
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According to EPA policy, the target total individual risk resulting from exposures at a Superfund site 

may range anywhere between 1 E-06 and 1 E-04 (EPA, 1991 ). Thus, remedial alternatives should 

be capable of reducing total potential carcinogenic risks to levels within this range for individual 

receptors. OSWER Directive 935 5.0-30, issued on April22, 1991, provides further insight into 

the acceptable risk range when it states: "Where the cumulative carcinogenic site risk to an 

individual based on reasonable maxim tun exposure for both current and future land use is less than 

104
, and the non-carcinogenic hazard quotient is less than 1, action generally is not vvarranted unless 

there are adverse environmental impacts. However, ifMCLs or non-zero MCLGs are exceeded, 

action generally is warranted. A risk manager may also decide that a baseline risk level less than 

104 is unacceptable due to site-specific reasons and that a remedial action is warranted. The upper 

boundary of the risk range is not a discrete line at 1 x 104
, although USEPA generally uses 1 x 104 

in making risk management decisions. A specific risk estimate around 1 0-4 may be considered 

acceptable if justified based on site-specific conditions." 

A risk estimate of 1 E-04 was used as the remediation "trigger" in this risk assessment. If the 

cumulative site cancer risk exceeded 1 E-04, then chemicals of concern were identified. A swnmary 

of carcinogenic risks for each population is discussed below. 

The incremental cancer risk for future industrial workers exposed to groundwater was 2E-04 (see 

Table 9.1 ). This risk was primarily due to ingestion of arsenic, benzene, 1, 1-dichloroethene, 

tetrachloroethene, and trichloroethene in groundwater. 

The total incremental lifetime cancer risk for future residents (sum of the child and adult risks) 

exposed to groundwater was IE-03. This risk was primarily due to ingestion of arsenic, benzene, 

1, 1-dichloroethene, tetrachloroethene, and trichloroethene in groundwater. 

Tables 10.1 through 10.3 present cancer risk information for those COPCs and media/exposure 

points that may trigger the need for remedial action. 

6.2.5.4 Lead Toxicity. Although there is a great deal of information on its health effects, there 

is not an EPA SF or RID dose for lead. It appears that some health effects, particularly changes 
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in the levels of certain blood enzymes and in aspects of children's neurobehavioral development, 

may occur at blood lead levels so low as to be essentially without a threshold. Therefore) EPA 

considers it inappropriate to develop an RID for inorganic lead (EPA, 2002). Quantifying lead's 

cancer risk involves many uncertainties, some of which may be unique to lead. Age, health, 

nutritional state, body burden, and exposure dUration influence the absorption, release, and excretion 

oflead. In addition, current knowledge oflead pharmacokinetics indicates that an estimate derived 

by standard procedures would not truly describe the potential risk. Thus, EPA's Carcinogen 

Assessment Group recommends that a numerical estimate not be used (EPA, 2002). 

In the absence of lead health criteria, the risk assessment compared the maximum detected 

concentrations oflead in groundwater at the site to available ARARs (e.g., federal action levels for 

drinking water). 

6.2.5.4.1 Comparison of lead maximum detected concentrations to ARARs. The 

maximum detected concentrations oflead were compared to relevant ARARs as shown in Table 

6-1. The maximwn groundwater concentration of 0.32 mg!L is approximately 21 times higher than 

the current action level ofO.O 15 mg!L published by the Office ofDrinking Water of the EPA. Lead 

was detected at concentrations exceeding the action level in 5 out of 40 groundwater samples. The 

0.015 mg!L level was based on protection of children from adverse effects when their blood lead 

levels reached 10 J.!g/dL. 

6.2.5.4.2 Conclusions. The area is currently served by a public water supply outside the 

influence of the site. Should inactive public water supply wells or newly installed private and/or 

industrial wells in the site area begin supplying water from the shallow aquifer, exposure to lead may 

present a significant risk to receptors at the site due to the concentration of lead in 

groundwater. 
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Comparison of Maximum Detected Concentration of Lead 

to ARARs and Screening Levels 

Drinking Water 

Action Level • 

0.015 mg!L 
1------

Notes: 

Capitol City Plume Site 

Montgomery County, Alabama 

Shallow Groundwater Maximum 

Detected Concentration 

0.32 

Number of Detects 

Above 0.015 mg!L 

5/40 

D Represents current action level for lead published by the Office of Drinking Water, EPA. 

6.2.5.5 Uncertainties Associated With Risk Characterization. Groundwater contains 

more than one COPC. Uncertainties associated with summing risks or hazard quotients for multiple 

substances are of concern in the risk characterization step. The assumption ignores the possibility 

of synergistic or antagonistic activities in the metabolism of the contaminants. This could result in 

over-or under-estimation of risk. 

The potential risks developed for the Capitol City Plume site were directly related to COPCs 

detected in groundwater at this site. No attempt was made to differentiate between the risk 

contributions from other sites and those being contributed from the Capitol City Plume site. 

Aluminum and iron were identified as chemicals of concern at the site. The RiDs for both of these 

metals are provisional (interim) values, meaning that they have not gone through the verification 

necessary to be placed by EPA on IRIS or HEAST. Additional toxicological data would be 

needed in order to complete this verification process. For example, the oral RID for iron was 

derived based on inadvertent consumption of iron following consumption ofbeer brewed in iron 

vessels. Chromium was also identified as a chemical of concern. As indicated in Subsections 

6.2.4.2.1 and 6.2.4.3, this risk assessment assumed that only hexavalent chromium, the more toxic 

form of chromium, was present at the site. While this likely results in some overestimation of risk

the third sampling event groundwater samples had no detectable concentrations ofhexavalent 

chromium but had elevated levels of total chromium-this uncertainty could not be avoided. There 
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is no Region 9 PRG screening value for total chromium, therefore the Region 9 PRG screening 

value for hexavalent chromium was conservatively used. For the reasons cited in this paragraph, 

care should be taken before making any remedial decisions about aluminum, chromium, or iron. 

It should be noted that arsenic, benzene, 1, 1-dichloroethene, naphthalene, and heptachlor epoxide, 

which are some of the primary risk drivers in groundwater, were detected in less than 20 percent 

of the samples. Additional samples should be analyzed for these parameters before making any 

remedial decisions about these specific COCs. 

All of the uncertainties discussed in Subsections 6.2.2.3, 6.2.3 .4, and this subsection ultimately 

effect the risk estimate. Most of the uncertainties identified will result in the potential for 

overestimation of risk (i.e., the combination of several upper-bound assumptions for some 

exposure scenarios). 

6. 2. 5. 5.1 Central tendency evaluation. In accordance with EPA guidance~ quantitative 

risk values were also developed for "central tendency" exposure assumptions. Central tendency 

evaluations present average or median (50th percentile) asswnptions while reasonable maximum 

exposure evaluations present upper end (90th- 95th percentile) assumptions. Since risk managers 

are likely to be most concerned with contaminants and media that pose unacceptable risks, a 

central tendency evaluation was only conducted for each scenario, exposure unit, medium, and 

chemical of concern. Conducting both reasonable maximum exposure and central tendency 

analyses provides perspective for the risk manager . 

As indicated in Tables 10.1 through 1 0.3, the following scenarios, exposure units, media, and 

contaminants posed unacceptable risks at the Capitol City Plume site: 

• Scenario: 
Media: 
COCs: 
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• Scenario: 
Media: 
COCs: 

• Scenario: 
Media: 
COCs: 

Adult Resident 
Groundwater 
Benzene, 1, 1-Dichlorethene, Bromodichloromethane, 
Tetrachloroethene, Trichloroethene, Heptachlor Epoxide, 
Naphthalene, Antimony, Arsenic, Barium, Cadmium, Chromium, 
Iron, Manganese, Nickel, Thallium, and Vanadium 

Child Resident 
Groundwater 
Benzene, 1 ,1-Dichlorethene, Bromodichloromethane, Chlorofonn, 
Dibromochloromethane, Ethyl Benzene, Caprolactam, 
Tetrachloroethene, Trichloroethene, Heptachlor Epoxide, 
Naphthalene, Dieldrin, Antimony, Arsenic, Barium, Beryllium, 
Cadmium, Chromium, Iron, Manganese, Nickel, Thallium, Total 
Mercury, and Vanadium 

The results of the central tendency evaluation are presented in Appendix Hand are summarized 

below. 

For industrial workers, the central tendency analyses indicate that if average exposure assumptions 

instead of upper end assumptions were used when assessing exposure to groundwater the total HI 

for industrial workers would be reduced from 11 to 5. The incremental cancer risk would be 

reduced from 2E-04 to 3E-OS. 

For child residents, the central tendency analyses indicate that if average exposure assumptions 

were used when assessing exposure instead of upper end assumptions the total HI would be 

reduced from 140 to 46 when exposed to groundwater. 

For adult residents, the central tendency analyses indicate that if average exposure assumptions 

were used when assessing exposure instead of upper end assumptions the total HI would be 

reduced from 59 to 20 when exposed to groundwater. 
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If average exposure assumptions were used when assessing exposure instead of upper end 

assumptions, the total incremental lifetime cancer risk for residents (sum of child and adult risks) 

would be reduced from lE-03 to 9E-04 when exposed to groundwater. 

Changing the exposure assumptions from upper end (reasonable maximum exposure) to average 

(central tendency) values did not decrease any of the total HI values below 1, the level of concern 

for noncarcinogenic hazards. However, changing the exposure assumptions from upper end to 

average values did decrease the incremental cancer risk for industrial workers to a level below 1 E-

04, the level of concern for carcinogenic hazards. 

6.2.6 Remedial Goal Options 

This section contains the site-specific Remedial Goal Options (RGO) for the chemicals and media 

of concern at the Capitol City Plume site. In accordance with Region 4 guidance {EPA, 1995), 

RGOs are included in the baseline risk assessment to provide the Remedial Project Manager with 

a range of risk-based media cleanup levels options and ARARs as a basis for developing the 

selected remediation goals in the Feasibility Study and Proposed Plan. 

RGOs were developed for each chemical of concern in each land use scenario evaluated in the 

baseline risk assessment. Chemicals of concern (COCs) are chemicals that significantly contribute 

to a use scenario for a receptor that exceeds a 1 E-04 total carcinogenic risk or exceeds a hazard 

index of 1. Individual chemicals contributing to these scenarios had RGOs developed if their 

contribution was greater than or equal to 1 E-06 for carcinogens or yielded a hazard quotient 

greater than or equal to 0.1 for noncarcinogens. Using the above criteria, the appropriate 

chemicals, exposure units, exposure routes, and receptors for which RGOs were calculated were 

selected from Tables 9.1 through 9.3. 

The site-specific exposure assumptions and models used in the baseline risk assessment were used 

to develop the RGOs for the Capitol City Plume site. This leads to the risk level for a given 

chemical being directly proportional to the exposure concentration. The following equation was 

used to calculate the chemical-specific risk-based RGOs: 
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TR = Target Risk Level (HQ equal to 0.1, 1, and 3 for noncarcinogenic effects and risk 
level equal to lE-06, lE-05, and lE-04 for carcinogenic effects). 

EC Exposure Point Concentrations in Soil, Sediment, Surface Water, and Grmmdwater 
(Tables 3.1 through 3.5). 

CR = Calculated Risk Level (Tables 10.1 through 1 0.3). 

Tables 11.1 through 11.3 present the media-specific RGOs for the chemicals of concern for each 

exposure scenario (refer to Tables l 0.1 through 10.3 for the media, scenarios, exposure units, and 

chemicals of concern which present unacceptable risks and hazards). The derived RGOs reflect 

the combined exposure through the applicable routes for any given medium (i.e., for exposure to 

groundwater, ingestion and inhalation were combined). 

6.2. 7 Summary of the Human Health Risk Assessment 

Groundwater is the only environmental medium of concern at the Capitol City Plume site. The 

COPCs in groundwater included metals, volatile organic compounds, and semivolatile organic 

compounds, including pesticides. 

Site-specific exposure information was unavailable; therefore, default exposure assumptions and 

professional judgment were used to select exposure assumptions for the various receptors 

evaluated in the risk assessment. These exposure assumptions are likely to overestimate hazards 

and risks. 

All exposure scenarios evaluated in this baseline risk assessment [future industrial worker and future 

resident (child and adult)] resulted in unacceptable noncarcinogenic and carcinogenic risks. Several 

COCs (metals, VOCs, and pesticides) were identified in groundwater. However, since potable 

water in the area is currently supplied by the City of Montgomery, the exposure pathway is 

incomplete. 
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This section presents a summary and conclusions based on evaluation of the data generated from 

the three R1 sampling efforts. 

7.1 Summary 
Field activities for the Capitol City Plume Site RI were performed during three phases that were 

conducted in March through May 2000, January 2001, and February 2002. 

These investigations included installation and sampling of 16 permanent and 16 temporary 

groundwater monitoring wells, sampling of two existing monitoring wells, three public water supply 

wells, and two industrial wells. In addition, 66 subsurface soil samples for CLP analysis in from 

29 borings in the vadose zone. During the first field event, one subsurface soil sample was 

collected at each of the borings and, if elevated organic compounds were detected by the organic 

vapor analyzer (OVA), additional subsurface samples were collected at the boring. Additionally, 

two borings were sampled continuously during the first mobilization (SB-1 I and SB-51). Samples 

were also collected for geotechnical analysis from the screened interval at most boring locations. 

Soil samples from each event were analyzed for TCLIT AL parameters, which include volatile 

compounds, semi volatile compounds, pesticides, PCBs, metals, and cyanide. Additionally, 

geotechnical analyses were performed on a sample taken from each boring for the 34 permanent 

and temporary monitoring wells for the following parameters: grain size distribution, Atterburg 

limits, moisture content, porosity, bulk density, and TOC. 

Twelve of the 16 pennanent monitoring wells installed are cluster wells consisting of a shallow and 

an intermediate well. These wells measure the difference in hydraulic conductivities at different 

zones within the surficial aquifer, as well as variances in contaminant concentrations across zones. 

Each well cluster consists of a shallow well positioned at or near the water table and an 

intermediate well screened above the top of a clay layer at a depth of 1 02 to 239 feet bls across 

the site. Wells are screened with 1 0-foot well screens just below the water table. In addition, two 

industrial wells (IW-01 and IW-02), three public wells (PW-5, PW-8 and PW-9W), and two 

existing permanent monitoring wells (MW-2S and MW-3 S) were sampled to help characterize the 

groundwater. 
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Groundwater samples collected from pennanent monitoring, temporary monitoring, public water 

wells, and industrial wells were analyzed for the same TCLITAL parameters as soil samples, 

excluding four previously installed monitoring wells from the 2002 sampling event that were not 

submitted for organic analyses. Additional analyses included natural attenuation parameters, 

ammonia, TOC, methanelethanelethene, chloride, nitrite/nitrate, sulfate, and total alkalinity. In the 

2002 sampling event, groundwater samples, except for industrial wells were also analyzed for 

dissolved metals and chromium speciation. 

7. 1.1 Nature and Extent of Soil Contamination 

A total of 66 biased subsurface soil samples were collected for CLP analysis for the Capitol City 

Plwne site from 29locations used as pennanent or temporary monitor wells. During the first field 

event, one subsurface soil sample was collected at each boring and, if elevated organic compounds 

were detected by the organic vapor analyzer, additional subsurface samples were collected at the 

boring. Additionally, two borings were sampled continuously during the first mobilization. For the 

second and third mobilizations, samples were collected from 13 OPT and 5 hollow stem auger 

borings, respectively. No surface soil samples were collected during RI field efforts. 

Analysis of the environmental samples indicated a limited number hazardous substances were 

present in the subsurface soils collected during the three RI phases. These elevated constituents 

are: 

• Benzo( a)pyrene, the only organic compound detected at an elevated concentration in the 
subsurface soil samples it was detected in only one sample at more than four times the 
Region 9 EPA Preliminary Remedial Goal (PRG) (290 uglkg) for benzo(a)pyrene with a 
detection of I ,300 1 uglkg. 

• Iron is the most widespread of the inorganic contaminants with eight samples containing 
concentrations greater than or equal to the I 0,000 mglkg Region 9 EPA PRG for industrial 
soils. 

• Elevated arsenic concentrations were detected in three samples and ranged from 3.6 mgtkg 
(SB-11 S) to 26 mgtkg (SB-16). 

• Alwninum, chromium, and lead were each detected above Region 9 industrial PRGs in only 
one sample. 

r:\480 I 1\1 09\Section 7\ri report. wpd Final 

D 
aJI 
~ 

I 
I 
I 
D 
D 
D 
D 

• . 
. 

I 
I 
I 
I 
I 
I 
~ ..: 

I 
0 

file://r:/480


I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

3 10 0123 

Remedial Investigation Report 
EPA Contract No. 68-W-99-043 

Section: 7 
Revision Ng: I 

Revision Date: November 8, 2002 
Page 3 ofS 

Work Assignment No. OOI·RICO·A4H7 
Capitol City Plume Site 

7. 1.2 Nature and Extent of Groundwater Contamination 

A total of sixteen permanent and sixteen temporary monitoring wells were install during the three 

phases of the Rl. Fourteen permanent monitoring wells were installed and sampled during the 

Phase I RI. These wells, along with three City wells, were sampled to identify the boundaries of 

the groundwater plume. During the Phase II Rl, thirteen temporary monitoring wells were installed 

by direct push technology (DPn and sampled. During the Phase ill Rl, two permanent monitoring 

wells and three temporary wells were installed by hollow stem auger method. These five wells 

were sampled along with industrial wells. Four previously installed monitoring wells were also 

sampled for inorganic analysis (total and dissolved metals) only during the final sampling 

event. 

Analytical result for groundwater samples collected during the Rl indicate that the surficial aquifer 

at the Capitol City Plume site has been affected by past waste disposal practices in the downtown 

Montgomery area. Several constituents were detected at elevated concentrations when compared 

to Federal Drinking Water Maximum Contaminant Levels (MCL) and Region 9 EPA PRGs for 

drinking water. Several constituents were detected in all sampling events, including: benzene, 

chloroform, PCE, and bis(2-ethylliexyl)phthalate. 1 ,2-dichloroethane, 1, 1-dicWoroethene, cis-1 ,2-

dichloroethene, TCE, 1 ,2,4-trimethylbenzene, dieldrin, and heptachlorepoxide .. PCE was the 

organic contaminant detected at elevated concentrations in the most wells and data indicates two 

plumes ofPCE contamination. Benzene was detected at elevated concentrations in relatively few 

groundwater samples; however, the elevated concentrations greatly exceeded the MCLin these 

three wells. 

Of concern are the elevated concentrations of several organic constituents which also exceeded 

the MCLs, including: 

• 
• 
• 
• 
• 
• 
• 
• 
• 

benzene was detected at concentrations ranging from 150 to 4,500 ug!L . 
bis(2-ethylhexyl)phthalate was detected at concentrations ranging from 1 1 to 600J ug/L. 
1, 1-dichloroethane was detected at a concentration of 1 0 ug!L . 
1 ,2-dichloroethane was detected at concentrations of 27 and 31 ug!L . 
ethyl benzene was detected at a concentration of 780 ug/L. 
heptachlor epoxide was detected at concentrations of 0.23N and 0.27 J ug!L . 
tetrachloroethene was detected at concentrations ranging from 5J to 340 ug/L . 
toluene was detected at a concentration of 3,800 ug/L . 
trichloroethene was detected at concentrations ranging from 6J to 13 ug/L . 
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Ten inorganic compoWlds were detected at elevated concentrations in all sampling events, 

including: alwninum, antimony, arsenic, barium, beryllium, chromium, iron, lead, manganese, and 

nickel. Chromium was the most widespread inorganic contaminant in the groundwater 

samples. 

Several inorganic constituents were detected at concentrations above MCLs, including: 

• barium was detected at a concentration of 2,200 ug!L. 
• beryllium was detected at concentrations ranging from 6.3 to 13 ug!L. 
• cadmium was detected at concentrations of 8.6 and 32 ug/L. 
• chromium was detected at concentrations ranging from 100 to 1 ,200 ug/L. 
• copper was detected at a concentration of 1 ,600 ug!L. 
• lead was detected at concentrations ranging from 15 to 320 ug!L. 
• thallium was detected at concentrations ranging from 4.6 to 21 ug/L. 

7.1.3 Human Health Risk Assessment Summary 
The results of the human health risk assessment are presented in Subsection 6.2. 7. Unacceptable 

risks and/or hazards were calculated for each exposure scenario evaluated in the baseline risk 

assessment: future industrial worker, future adult resident, and future child resident. Groundwater 

is the only medium of concern for the Capitol City Plume site. The COPCs in groWldwater 

included metals, volatile organic compounds, and semi volatile organic compounds, including 

pesticides. 

7.2 Conclusions 
Based upon the data generated by the Rl sampling events, the following conclusions have been 

reached: 

• Groundwater at the Capitol City Plume Site contains organic and inorganic constituents at 
concentrations greater the federnl MCLs. PCE contamination exists throughout the site and 
exceeded the MCL over a wide area in the northwest and central portions of the site. The 
greatest detection ofPCE occurred in the northern plume at levels nearly 50 to 70 times the 
MCL. 

• No exiting source areas were discovered by the RI; organic contamination in groundwater 
is particularly unattributable to the subsurface soil samples. It is likely that site contaminants 
originated from multiple sources within the downtown Montgomery area. 
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• Five subsurface soil sample locations evidenced inorganic contamination higher than PRGs 
for industrial soils, but the concentrations in the soil are generally low (SB-16 is exception). 
These areas may be continuing sources of groundwater contamination 

• 

• 

• 

Horizontal extent of grmmdwater contamination generally well defined. The exceptions are 
at the southeast portion of the site (MW -11 S/1), and the northeastern and northwestern 
portions of the site. 

The majority of the detected contamination is in the upper part of the surficial (Eutaw) 
aquifer, although some low concentrations ofPCE and chloroform are found at the bottom 
of the lower surficial aquifer (MW -5I, MW -12I). The lithological investigation confirmed 
the presence of a competent clay layer Wlderlying the Eutaw formation throughout the site. 

PCE is the most ubiquitous organic contaminant in the groundwater, with TCE and benzene 
a distant second and third, respectively. Chromium, iron, and manganese are the most 
prevalent inorganic contaminants. 

• Groundwater level measurements collected during the three phases of the RI indicate the 
flow within the upper and lower Eutaw aquifer at the site is to the north-northwest, toward 
the Alabama River. 

• 

• 

• 

• 

The estimates for groundwater flow velocity are between 14.3 and 2,094 feet/year with a 
geometric mean of I 04 ftlyear in the upper Eutaw aquifer and between 9.1 and 231 
feet/year with a geometric mean of 61 feet/year in the lower Eutaw aquifer. 

Adsorption and biodegradation are likely the most important fate and transport processes 
acting on the contaminants in the groundwater at the site. However, natural attenuation data 
collected during the RI did not confirm biodegradation was ongoing. 

Contaminated groundwater may be discharging to the surface water, specifically Cypress 
Creek to the north. Insufficient data was collected during the R1 to confirm this. 

An evaluation ofhuman health risks determined that hypothetical users of the site's 
groundwater are potentially at risk. However, the Montgomery Water Works and Sewer 
Board currently supplies potable water from a source outside the site' s influence. 
Therefore, the groundwater exposure pathway is incomplete. 
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