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Goldcamp Disposal Area Feasibility Study 

Sampling Plan
Allied-Signal/Ironton Coke Site 

Ironton, Ohio

1.0 Introduction

Phase 2 of the Goldcamp Disposal Area (GDA) Feasibility Study (FS) 
includes a task for additional field investigations and analyses. The 

purpose of this task is to develop necessary additional data that are 

required in formulating design specifications to determine the 

constructability, applicability, and reliability of each of the eight 
retained remedial alternative.

A sampling plan has been developed to implement the collection and 

analyses of necessary data in the field. Sampling locations, sampling 

techniques, well installation, analytical parameters and methods, and 

quality control procedures are included in this plan

The information obtained from this investigation will be used to:

o Determine the horizontal and vertical extent of 
deposited wastes at the GDA

o Characterize waste to determine suitability for 

incineration

o Evaluate ground water pumping systems

o Determine slurry wall design parameters.



The details of the proposed sampling are presented in the 

following sections.

2.0 Deep Soil Boring Program

A total of eight deep borings will be drilled at the Allied-Signal 
Goldcamp Disposal Area site in Ironton, Ohio. These borings will be used 

to provide information on material properties and the vertical and 

lateral extent of contamination. The approximate locations of these 

borings are shown on Drawing 303024-E3. Based on field conditions and 

visual inspection of the initial borings; the number, location and depth 

of the borings may be revised.

Soil Sampling Procedures

The borings will be drilled using hollow stem augers and a casing 

advancer system. The borings will be advanced to an average depth of 85 

feet (down to approximately one foot into bedrock). Continuous soil 
samples will be collected for the total depth of each boring using a CME 

continuous tube sampler. An IT geologist will visually characterize each 

sample and prepare detailed boring logs of the materials encountered.
The stratigraphic data collected through the continuous sampling will aid 

in the determination of the degree of homogeneity and extent of the waste 

disposed in the GDA.

Soil samples will be collected at 5 foot intervals (representative of the 

core) from the continuous tube sampler and placed in tightly sealed glass 

jars which will be individually labeled and identified. Additionally, 
ground water samples will be collected through the augers in each of the 

eight bore holes upon encountering the ground water table. Water samples 

will also be collected at the bedrock interface from the five borings



which will not be developed into monitoring wells. Water samples will be 

collected using a down hole sampling pump or Kemmerer. These samples 

will be retained in bottles containing appropriate preservatives.
Adequate amounts will be collected for chemical analyses. All samples 

will be placed in coolers and preserved at 4 degrees Celsius in 

accordance with EPA protocol. Tables 1 and 2 summarize appropriate 

sampling and preservation requirements. All chain-of-custody 

documentation and quality assurance samples will accompany the samples 

from the field to the IT laboratory in Export, Pennsylvania as discussed 

in Sections 6.0 and 7.0.

After completion of each boring, all down hole equipment will be steam 

cleaned prior to reuse. Waters generated by this procedure will be 

handled at the existing on-site treatment plant. Boring cuttings will be 

collected and disposed of properly. After sample collection, all 
borings, (except those to be developed into wells) will be grouted to the 

ground surface with soil-bentonite or a cement-bentonite mixture in 

accordance with U.S. Environmental Protection Agency (U.S. EPA) and Ohio 

Environmental Protection Agency (OEPA) requirements.

3.0 Monitoring Well Installation and Development

Three new monitoring wells will be installed at the GDA. The locations 

of these wells are shown on Drawing 303024-E3. The wells will be 

installed in previously completed borings and will be constructed with 

four-inch inside-diameter Schedule 40 polyvinyl chloride (PVC) pipe with 

threaded flush joint couplings. Slotted well screens with a slot size of 
0.010 inch will penetrate the entire saturated thickness of the aquifer.

Wells will be constructed by allowing natural coarse materials to 

collapse around the well screen. A bentonite seal will then be placed 

above the sand pack. The remainder of the boring annulus will be filled



with cement-bentonite grout to impede infiltration of surface water into 

the completed well. A protective steel casing with locking cap will be 

cemented into place over each completed well.

Following completion, each well will be surveyed to determine coordinates 

and elevations. Monitoring well installation details will be prepared 

for each well.

Upon completion of the monitoring well installation, the wells will be 

developed by over pumping and surging. Well development will be 

conducted by initially pumping from a location just below the static 

water level in the well. As the suspended sediment in the discharged 

ground water decreases, the pump will be lowered in approximately five- 

foot increments and the well pumped and surged until relatively clear 

ground water is obtained. This procedure is to be conducted over the 

entire screened interval of each monitoring well so that all water and 

fines associated with the drilling of the wells are removed and resulting 

conditions in the well represent in situ aquifer conditions.
Additionally, existing monitoring wells, MW-1, MW-2, MW-3, MW-12 and MW- 
14, will be redeveloped in the same manner before sampling and testing is 

conducted. All down hole equipment will be thoroughly cleaned following 

use in each well.

3.1 Ground Water Sampling Procedures

After development of the wells another set of groundwater samples will be 

collected. Prior to obtaining ground water samples from the monitoring 

wells, the wells will be purged to evacuate stagnant ground water from 

the sampling zone. Evacuation of at least three well volumes of water is 

recommended for a representative sample.



Ground water samples will be collected for both chemical analysis and 

slurry wall compatibility. Gr«and water samples will be collected from 

the three new wells using either a bladder-type pump or a Kemmerer 
sampler. The bladder pump will be used to collect samples except where a 

separate organic phase is expected. The Kemmerer sampler will be used to 

collect the organic phase samples since the Kemmerer is relatively easily 

cleaned. Sample bottles containing the appropriate chemical 
preservatives will be filled directly from the sampling device in the 

field (See Table 2). Sample bottles will be labeled at the time of 
collection with the appropriate information. Samples will be placed in 

coolers and preserved at 4 degrees Celsius in accordance with EPA 

protocol. All chain-of-custody documentation and QA samples will 
accompany the samples from the field to the IT laboratory in Export, 
Pennsylvania. Sampling storage, shipment, chain-of-custody and QA 

procedures are discussed in Sections 5.0, 6.0, and 7.0.

A ground water level measurement will be conducted for all accessible 

site wells following ground water sampling. Water levels should also be 

measured in the IIC production wells.

3.2 Single Well Pump Tests

Single well pumps test will be conducted in selected wells from the 

existing monitoring wells, MW-1, MW-2, MW-3, MW-12 and MW-14 and the 

three newly installed monitoring wells. The tests will be used to 

evaluate the hydraulic conductivity of the alluvial aquifer at the site.

4.0 Sample Analysis and Methodology

Selected soil samples collected as part of this additional field 

investigation will be analyzed for polynuclear aromatic hydrocarbons 

(PNA's), volatile organic compounds (VOC's), phenol's and creosols.



Based on the results of the analyses, indicative parameters will be 

selected to define the extent of waste deposits (or contamination) in the 

GDA disposal area. Analytical methods follow the U.S. EPA approved 

methods as outlined in U.S. EPA's Test Method for Evaluating Solid Waste, 
SW-846, September 1986. For those methods not found in SW-846, other 

U.S. EPA approved methods will be used.

Ground water samples collected from soil borings and the existing 

monitoring wells (MW-1, MW-2, MW-3, MW-12, and MW-14) will be analyzed 

for cyanide, phenols, ammonia, chlorides, naphthalene and benzene.
Ground water samples collected from the three newly developed monitoring 

wells will be analyzed for the full scan of volatile priority pollutants, 
base-neutral extractable priority pollutants, and acid extractable 

priority pollutants. Additionally, these samples will be tested for 

metals and cyanide and phenol.

Additionally, moisture content, Atterberg limits, grain size analysis and 

BTU tests will be conducted on selected soil samples.

All sample analytical and geotechnical testing will be performed by IT's 

laboratory in Export, Pennsylvania. All samples will be shipped from the 

site location for receipt by the laboratory on the same day of 
sampling. All sample handling, shipment, and associated QA/QC procedures 

will be followed as described in Sections 4.0, 5.0, and 6.0.

5.0 Sample Preservation, Storage, and Shipment

Handling, preservation and shipment procedures for samples collected as 

part of this study will be in accordance with U.S. EPA guidelines. These 

procedures ensure that samples collected in the field will arrive in the 

laboratory in a safe, secure manner without alteration of sample 

integrity.



Samples shall be adequately marked for identification at the time of 
collection. Marking shall be on the sample container (bag, jar, bottle, 
etc.), on a tag or label attached to the sample container, and in a 

bound field notebook or sample collection log form. Sample 

identification shall include as a minimum:

o Project name and number

o Unique sample number

o Sampling location (e.g., boring, depth or sampling interval, and 

field coordinates)

o Sampling date

o Name of sampling personnel

o Preservation or conditioning employed.

6.0 Chain-of-Custody Documentation

Chain-of-custody documentation procedures will be followed for each 

sample. A chain-of-custody form will be filled out by the sampling 

person at the time the samples are collected. This form will accompany 

samples at all times or will be placed in the project file after final 
sample disposition. All transfers of custody will be documented on this 

form. Samples are considered to be under a person's custody if:

o The samples are in his possession.

o The samples are within view after being in possession.



o The samples are sealed and placed in a secure Area by 

Che person last having custody.

When a cooler has been filled and is ready to be sealed, a chain-of- 

custody seal will be filled out and taped onto the cooler in such a way 

that Che cooler cannot be opened without breaking the seal. Similarly, 
if a cooler containing samples is for any reason out of the immediate 

custody and observation of the sampler, it will be locked up or sealed 

whether full or not.

7.0 Quality Assurance/Quality Control (QA/QC)

QA/QC samples will be used for each type of sampling, including field 

blanks, duplicates, and spiked samples to verify the quality of field and 

laboratory procedures.

Field blanks will be submitted in the form of organic-free deionized 

water used to decontaminate the sampling equipment. A field blank will 
accompany each sample set. The blanks will be appropriately labeled so 

that they are "blind" to the laboratory and will otherwise be handled the 

same as the actual samples. This will identify if sample handling 

procedures are introducing contamination in the samples.

Duplicate samples will be collected by filling two separate containers at 
the same sampling location to provide a measure of sampling precision.
The duplicates, each with a unique sample number, will be sent to the 
laboratory as "blind" duplicates for analysis.

The use of spiked samples will provide an assessment of analytical 
accuracy in the laboratory. Spike samples will be prepared by adding a 

known quantity of an indicator pollutant to the sample container. Field 

spike samples will be recorded on field collection logs, but will be



submitted blind coded to the laboratory. In addition to the above QA/QC 

samples, replicate analysis of samples will be required of the laboratory 

to provide a measure of analytical precision. In this procedure, a 

second aliquot of a sample extract will be analyzed and the results 

compared to evaluate the variability inherent in the analytical method. 
The frequency of laboratory replicates will be at least one replicate for 

every 20 analyses performed.

8.0 Health and Safety

Field activities will be conducted in accordance with health and safety 

procedures summarized in the Health and Safety Plan for the Goldcamp 

Disposal Area, December 1987. Procedures will be followed by both IT 

personnel and IT subcontractors on site.



TABLE 1

SOIL SAMPLING AND PRESERVATION REQUIREMENTS

Required
Parameter Method Minimum Amount Bottle Type

VOA 8240 40 ml EPA glass

PNA 8270 250 ml glass

Cresol 8270 250 ml glass

Total Phenols 420.1 250 ml glass

Physical
(Moisture Content, 
BTU.Limits,Grain

— 2-500 ml plastic jars

Preservative

Size/Hydrometer)



TABLE 2

WATER SAMPLING AND PRESERVATION REQUIREMENTS

Parameter

VOA

BNA

Total Cyanide

Total Phenols

Benzene

Naphthalene

NH3

SO4

Cl

Ag

As

Ba

Cd

Cr

Hg

Pb

Se

Compatibility 
(Slurry Wall)

Required
Method Minimum Amount

8240 40 ml

8270 0.5 gallons

335.2 1 liter

420.1 1 liter

8240 1

8270 0.5 gallons

350.2 500 ml

375.4 1 liter

407C 1 liter

200.7 500 ml

206.1 500 ml

200.7 500 ml

200.7 500 ml

200.7 500 ml

245.1 500 ml

200.7 500 ml

270.2 500 ml

5 gallon

Bottle Type 

EPA glass 

glass 

plastic 

glass 

VOA vial 

glass 

plastic 

plastic 

plastic 

plastic 

plastic 

plastic 

plastic 

plastic 

plastic 

plastic 

plastic , 

glass/plastic

Preservative

NaOH/pH<2

H2SO^/pH<2

H2SO^/pH<2

HN03/pH<2

HN03/pH<2

HN03/pH<2

HN03/pH<2

HN03/pH<2

HN03/pH<2

HN03/pH<2

HN03/pH<2



GOLDCAMP DISPOSAL AREA FEASIBILITY STUDY 

SAMPLING PLAN (ADDENDUM) 
ALLIED-SIGNAL/IRONTON COKE SITE 

IRONTON, OHIO

1.0(A) INTRODUCTIOM

This document is an addendum to the GoLdcamp Disposal Area (GDA) Sampling 

Plan, dated December 31, 1987. Based on field conditions, several changes to 

the overall program have been made since initiating the field program. These 

changes have been mutually agreed upon between Allied-Signal Corporation, the 

U.S. Environmental Protection Agency and the Ohio Environmental Protection 

Agency. Changes to the program are described in the following sections. The 

majority of the program; however, remains unchanged. Reference should be made 

to the original plan for sampling procedures, decontamination procedures, 
sample preservation, storage and shipping requirements, chain-of-custody, 
quality assurance/quality control requirements, and health and safety 

procedures.

2.0(A) DEEP SOIL BORING PROGRAM

One additional soil boring, B-12, will be drilled at the GDA site. The 

location of boring B-12 is shown on Drawing No. 303024-E3. Boring and 

sampling techniques are the same as those described previously in Section 2.1 

of the December 31, 1987 Sampling Plan. The boring will be drilled using a 

hollow stem auger and casing advancer system. The boring will be advanced to 

the approximate bottom of the waste and continuous samples will be collected 

for the total depth of the boring using a CME continuous sampler.

Based on previous documentation and photographs, this area is believed to be 

filled with a material that is characteristically different than materials in 

the remainder of the site. The continuous samples taken from boring B-12 will 
be visually characterized by an IT geologist and a detailed boring log of the 

materials encountered will be prepared.



Soil samples will be collected (as previously) at 5 foot intervals from the 

continuous tube sampler and placed in appropriate containers. These samples 

will be analyzed for chemical and physical characteristics. Parameters for 

chemical analyses will be selected based on preliminary field screening 

results. Field screening of volatile compounds will be conducted using an HNU 

Photoionizer.

The original plan outlined the procedure for collection of ground water 
samples through the augers in each of the borings. Samples were to be 

collected upon encountering ground water and at the bedrock interface. The 

collection of these samples (for chemical analysis) was deleted from the field 

program. Drilling techniques used at the site involved the introduction of 
water into the boreholes (to prevent sand from entering the auger) as the 

holes were advanced. Therefore, any samples collected would have been non
representative of actual site conditions. However, the sample of ground water 
for bentonite compatibility testing will still be taken from MW-19.

3.0(A) MONITORING WELL INSTALLATION AND DEVELOPMENT

Originally, three new monitoring wells (MW-19,MW-20,MW-21) were planned for 

installation at the GDA. The wells were to be completed through the site 

wastes at approximately fifty-foot spacings. After beginning the installation 

of the first well (MW-19), the decision was made to place only one well within 

the waste. The other two wells were eliminated because advancement through 

the waste was slow and difficult due to the tarry nature of the waste. Also, 
based on preliminary pump tests conducted outside of the waste area, only 

small drawdowns were achieved at a pumping rate of 20 gallons per minute. 
Therefore, it appears that the placement of the additional wells into the 

landfill would provide little additional information, since sufficient 
drawdown would not be achieved in nearby wells.

An additional monitoring well has also been added to the program. This well 
will be installed off site between the Ironton Iron Corporation (IIC) 

production wells and the GDA. The purpose of this well is to aid in the 

evaluation of other potential sources of contamination to the IIC wells.



The well will be drilled using a 6 1/4 inch inside diameter hollow stem auger 
and casing advancer system. The well will be constructed with a four-inch 

inside diameter Schedule 40 polyvinyl chloride (PVC) pipe with threaded 

flushjoint couplings. Slotted well screens with a slot size of 0.010 inch 

will penetrate the entire saturated thickness of the aquifer. Natural coarse 

materials will be allowed to collapse around the well screen. A bentonite 

seal will then be placed above the sand pack. The remainder of the boring 

will be filled with cement-bentonite grout to impede infiltration of surface 

water into the completed well. A protective steel casing with locking cap 

will be cemented into place over the completed well. Proposed installation 

details are shown in Figure 1.

Well development will be conducted as described previously in Section 3.0 of 
the original Sampling Plan.

4.0(A) SAMPLE ANALYSIS AND METHODOLOGY

Approxiamtely 4 soil samples (one each from borings B7 through BIO) will be 

selected for a full organic scan using a gas chromatograph/mass spectrometer 
(GC/MS). This includes analysis for volatile organics, base-neutral 
extractables, and acid extractables. The selection of these samples will be 

based on visual inspection.

Additional soil samples from each boring will be selected for analysis of 
total petroleum hydrocarbons (TPHC) using an infrared spectrophotometer. 
Selection of samples for the TPHC analysis will also be based on visual 
inspection and is designed to delineate the zones of contamination and non
contamination. If the contamination appears to extend over a significant 
depth of the sample, one sample near the top and one sample near the bottom 

will be selected for analysis. If the selected samples do not appear to 

provide an adequate representation of the extent of contamination, additional 
sampes may be analyzed.



5.0(A) METHANE MONITORING

Qualitative methane concentrations will be determined in the field by using 

color-detector tubes. A grid will be established over the site at 150 feet by 

100 feet spacings. Shallow borings, approximately 4-6 inches wide and 1-2 

feet deep will be dug at six random locations within the grid intersections. 
The holes will be covered with aluminum foil and left overnight to allow a 

sufficient buildup of methane concentration within the hole. Readings of the 

captured vapors will be taken the next day with the natural gas (methane) 
color-detector tubes.

Quantitative methane monitoring will not be conducted.
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B.1.0 INTRODUCTION

This task was designed to fill data gaps and to develop necessary additional 
data required for formulating detailed descriptions and conceptual designs of 
the remedial action alternatives. Specifically, the information obtained from 

these additional investigations will be used to:

• Confirm the horizontal and vertical extent of wastes deposited at the 
GDA

• Characterize waste to determine suitability for incineration

• Evaluate ground water pumping systems

• Determine design parameters for various alternatives

A field sampling work plan was submitted on December 31, 1987 outlining the 

field activities and procedures necessary to achieve the above-mentioned 

objectives. The original work plan was slightly modified due to unexpected 

field conditions. These changes are described in an addendum to the original 
plan, dated January 26, 1988. The work plan and addendum thereto is presented 

as Appendix A.

The remainder of this technical memorandum summarizes the activities conducted 

in the field and presents and assesses the results of this investigation.

B.2.0 FIELD INVESTIGATION PROGRAM

The field investigation program included the installation of six deep soil 
borings and two monitoring wells (Figure B-2-1). Soil samples were collected 

for analyses from both the borings and the wells. In addition, the new 

monitoring wells and four other existing GDA wells were developed or 

redeveloped and sampled and single well pump tests were conducted on selected
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site wells. A limited soil-gas survey was also conducted at the site to 

identify the presence of methane gas.

B.2.1 SOIL BORING PROGRAM
Six deep borings were completed at the GDA site in Ironton, Ohio. The purpose 

of the borings was to obtain information regarding site material properties 

and to confirm or determine the vertical and lateral extent of soil con
tamination. The locations of the completed borings are shown in Figure B-2-1.

The borings were drilled using 3-1/4-inch-inside-diameter hollow-stem augers 

and a casing advancer system. Soil samples were obtained for the total depth 

of each boring using a CME five-foot continuous sampler. The samples were 

visually characterized by an IT geologist and detailed boring logs were 

prepared in the field to include the sample number and type, sample depths, 
sample recovery, sample descriptions, soil classifications, and other 

information pertinent to the drilling procedures. The boring logs are 

presented in Section A. In addition, the monitoring of vapors and gases from 

the site was conducted using an HNu Photoionizer and an MSA Model 260 

Combustible Gas and O2 Indicator. The levels of gases were monitored both for 

personnel safety and preliminary indications of the level of contaminants.

Soil composite grab samples were then collected from each five-foot continuous 

sample and transferred to appropriate containers for chemical and physical 
analyses. A summary of the sample collection and the analyses performed on 

each sample is presented in Section B.

Samples were packed in coolers with ice and shipped, along with proper sample 

identification and chain-of-custody documentation, to the IT Corporation (IT) 

laboratory in Export, Pennsylvania.

Following completion of each boring, all downhole equipment were steam cleaned 

prior to reuse. Waters generated from cleaning and drilling procedures were 

collected temporarily on site in a portable tanker and then transferred to 

aboveground storage tanks in the Coke Plant area of the site. Allied received 

permission from the Ohio Environmental Protection Agency (OEPA) concerning
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modification to their existing Tar Plant National Pollutant Discharge 

Elimination System (NPDES) permit. The stored water was treated at Che 

existing treatment unit and discharged through Allied's NPDES permitted 

outfall.

Boring cuttings were collected and stored in 55-gallon drums and stored in a 

waste bin near the GDA site. The waste was then disposed of through Allied's 

hazardous waste contractor.

After completion of sampling, all borings were grouted to the ground surface 

with a cement-bentonite mixture.

B.2.2 HYDROGEOLOGIC PROGRAM
Two Monitoring Wells, MW-19 and MW-20, were installed, developed, and sampled 

by IT at the GDA site. Other existing GDA-related Monitoring Wells (MW-2, 
MW-3, MW-12, and MW-14) were redeveloped and sampled. In addition, single
well pump tests were conducted on selected wells.

Locations of these wells are shown in Figure B-2-1.

B.2.2.1 Well Installation Methods
Monitoring Well MW-19 was drilled using 6-1/4-inch-diameter hollow-stem augers 

and a casing advancer system. Soil samples were collected at two-foot inter
vals using a split-spoon sampler. Once the bottom of the waste material was 

encountered, sampling was discontinued and Che hole was sealed with a cement 
plug. This was accomplished by advancing an eight-inch casing into the hole 

to the bottom of Che wastes (44 feet). The cement plug was poured at Che 

bottom depth of the waste and allowed to set. Drilling was then continued 

using a Spudder rig. The Spudder rig was used to advance a five-inch casing 

to bedrock. Because of this construction procedure, only two additional soil 
samples were collected below the bottom of the wastes. Samples were obtained 

from the material pumped out from the casing. The analytical results of these 

samples provides only a general idea of the contaminants present at these 

levels, not an exact representation of the aquifer contaminants at a 

particular depth.
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Monitoring Well MW-20 was initially drilled using 3-1/4-inch-inside-diameter 

hollow-stera augers in order to obtain continuous soil samples with a CME 

5-foot continuous sampler. Soil samples were collected for the entire depth 

of the boring.

Soil samples from both wells were visually characterized by an IT geologist 
and detailed boring logs were prepared (Section A).

Soil composite grab samples were then collected from each continuous and 

split-spoon sampler and transferred to appropriate containers for chemical and 

physical analyses. The sample collection and analyses performed on each 

sample are summarized in Section B.

Monitoring Well MW-20 was then redrilled using 6-1/4-inch-inside-diameter 

hollow-stem augers to allow the boring to be completed as a 4-inch monitoring 

well. Both Monitoring Wells MW-19 and MW-20 were constructed with 4-inch- 

inside-diameter Schedule 40 polyvinyl chloride (PVC) pipe with threaded-flush 

joint couplings. Slotted well screens with a 0.010-inch slot size penetrate 

the entire saturated thickness of the aquifer. Natural coarse materials were 

allowed to collapse around the well screen. Other pertinent details such 

seals, protective steel casings, etc., are presented in Figures B-2-2 and 

B-2-3. Following completion, each well was surveyed to determine the 

elevation and location.

B.2.2.2 Well Development
Upon completion of the monitoring well installations, the two new wells MW-19 

and MW-20 were developed. In addition, existing Monitoring Wells MW-2, MW-3, 
MW-12, and MW-14 were redeveloped. All wells were developed prior to pump 
testing and/or sampling.

Well development was conducted by initially pumping (with a submersible pump) 
from a location just below the static water level in each well. As the sus
pended sediment in the discharged ground water decreased, the pump was lowered 

in approximately ten-foot increments, and the well was pumped and mechanically 

surged until relatively clear ground water was obtained. This procedure was
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conducted over the entire screened interval of each well so that all water and 

fines associated with the drilling of the wells were removed and resulting 

conditions in the well were representative of in situ aquifer conditions.

Well development details are presented in Table B-2-1.

Additionally, existing Monitoring Well MW-1 was scheduled to be redeveloped 

even though it was believed the casing may have been damaged. However, the 

pump became stuck in the well during the course of well development and 

efforts to retrieve it were unsuccessful. The well will be properly closed to 

prevent any potential cross contamination.

B.2.2.3 Well Pumping Tests
Single well pumping tests were conducted on Monitoring Wells MW-2, MW-3,

MW-12, MW-19, and MW-20 to determine the transmissibility of the aquifer 

material. Each well was pumped at the maximum capacity of the submersible 

pump. The pumping test was continued until the water in the pumping well had 

stabilized or for a maximum of 100 minutes. Table B-2-2 gives a summary of 

the pump test details for each well.

The submersible pump and associated cables and hose used in well development 
and pump testing were decontaminated after each use. To prevent cross 

contamination from one monitoring well to the next, the exterior of the 

equipment was wiped first with methyl alcohol and then with deionized water.
To decontaminate the interior of the submersible pump, a dilute methyl alcohol 
solution, followed by deionized water, was pumped through the equipment. The 

wastewater, including ground water pumped during well development and pumping 

tests, in addition to water used for decontamination, was collected and stored 

on the Coke Plant site in large aboveground temporary storage tanks. Allied 

did receive approval from the OEPA concerning modification to their existing 

Tar Plant NPDES permit. The stored water was treated through Allied's 

existing Tar Plant treatment unit and discharged.

B.2.3 GROUND WATER SAMPLING

Ground water samples were collected from six Monitoring Wells (MW-2, MW-3, 
MW-12, MW-14, MW-19, and MW-20) at the GDA.

B-5



The wells, with the exception of Monitoring Well MW-3, were purged before 

sampling in order to obtain representative samples. Monitoring Well MW-3 was 

sampled both before and after well development. Samples were collected from 

the Monitoring Wells.MW-2, MW-3, MW-12, MW-14, MW-19, and MW-20 within one to 

six days after well development and/or pumping tests were completed. Because 

floating and sinking contaminants were suspected, the wells were sampled at 
least 24 hours after pumping to allow these contaminants to resegregate.

Sample suites were collected at three levels (upper, middle, lower) throughout 
the screened interval of each well using an ISCO bladder pump. The upper 
suite was collected from within five feet of the water/air interface and the 

lower suite was collected from within seven feet of the well base. Three 

levels were chosen because previous sampling indicated the presence of 
floating and sinking contaminants.

Field duplicate and sample blanks were also obtained. A complete set of 
duplicate samples was collected from Monitoring Well MW-19 which were labeled 

as Monitoring Well MW-21 for a laboratory quality assurance check. In 

addition, to serve as a field blank, deionized water was run through the ISCO 

pump system, and labeled as Monitoring Well MW-22. The deionized water was 

representative of all deionized water used in decontamination procedures.

Sample bottles containing appropriate chemical preservatives were filled 

directly from the sampling device in the field. The samples were packed in 

coolers with ice and shipped, along with proper sample identification and 

chain-of-custody documentation, to the IT laboratory in Export, Pennsylvania. 
Completed sample logs are presented in Section D which provide data on the 

sample number, sample location, date of sampling, sample depth, and the 

analyses conducted. Note that not all samples were analyzed for each 

parameter.

Equipment was decontaminated between use on each well. The pump was dis
assembled and the parts, including the hoses and safety cable wire wiped with 

methyl alcohol and rinsed with deionized water. Deionized water was also run 

through the pump system to decontaminate the inside of the water hose. Site
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wastewater was collected and stored on the Coke Plant site in large above
ground temporary storage tanks. After receiving approval from OEPA, the 
stored water was treated through Allied's existing Tar Plant treatment unit 
and discharged.

B.2.4 METHANE SURVEY
Methane monitoring was conducted at the site to provide a preliminary 

screening of the existence of combustible gases at the site. Six random 

locations were established in the field for methane testing. Figure B-2-1 

shows the testing locations. Shallow borings (approximately 5 feet deep) 
were drilled at these locations using 3-1/4-inch-inside-diameter hollow-stem 

augers. These shallow borings were covered with aluminum foil and secured to 

allow sufficient buildup of gases overnight. Color-detector tubes were then 

inserted through the aluminum foil to obtain either a positive or negative 

indication of the presence of methane gas. Where positive indications were 

found, Lower Explosive Limit (LEL) readings were also recorded using an MSA 

Model 260 Combustible Gas and Oxygen Indicator. These readings were then used 

to calculate the percentage of combustible gases (including methane) present 
at the site. Since the instrument was calibrated to propane, conversions to 

methane (using response curves for the MSA 260) were made.

Out of six monitoring locations, methane (or combustible gas) was detected in 

two test locations. The concentration was estimated to be 2,250 ppm in 

Location GS-2 and 2,500 ppm in Location GS-4. Higher LEL readings were also 

detected during the drilling at the GDA. The remedial action design will take 

into consideration the level of methane gas present at the site.

B.3.0 LABOEIATORY AND FIELD TESTING RESULTS

This chapter presents the results of laboratory and field testing on soil and 

ground water samples collected during the January through February 1988 field 

program conducted at the GDA.
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B.3.1 SOIL ANALYSES
Results of the chemical analyses performed on soil samples collected from 

Borings B-7 through B-12 and during the drilling of Monitoring Wells MW-19 and 

MW-20 are presented in Tables B-3-1 through B-3-6. Selected samples were 

analyzed for Hazardous Substance List (HSL) volatile and semivolatile 

compounds, total metals, total petroleum hydrocarbons (TPHC), oil and grease 

(O&G), and total organic carbon (TOC).

The detailed analyses (i.e., volatiles, semivolatiles, and total metals) were 

run on samples representative of the actual waste deposited in the GDA. The 

intent of gathering this data is to characterize the waste deposits. This 

characterization will aid in the design of containment and treatment options.

TPHC was selected as an indicator parameter to provide information on the 

extent of waste and soil contamination. The TPHC results are indicative of 
trends, not exact constituents or concentrations. The selection of soil 
samples for analysis of TPHC was based on visual observation. If two 

consecutive samples appeared to be similar in nature (i.e, clean or 

contaminated), only one of these samples were analyzed and results were 

considered representative of both samples. However, when distinctions between 

clean and contaminated soil were not explicit, both samples were selected for 

analyses.

Additionally, several samples were analyzed for O&G and TOC. These two tests 

were run to check the validity of the TPHC results. TPHC analysis measures 

fluorocarbon-113 extractable petroleum hydrocarbons, i.e., mineral oils. O&G, 
however, is a measure of biodegradable animal greases and vegetable oils along 

with the relative nonbiodegradable mineral oils. TOC measures all soluble and 

insoluble volatile and nonvolatile organic carbon. This method is based on 

complete combustion of carbon to carbon dioxide with an adjustment for 

inorganic forms of carbon (i.e., carbonate and bicarbonate).

It is obvious that all three tests measure different types of hydrocarbons. 
However, animal greases and vegetable oils are not an expected constituent of 
the GDA wastes; therefore, measurements for TPHC and O&G are comparable. TOC 

readings, as expected, are much higher than the measures of TPHC and O&G.
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Using all three methods, four soil samples were analyzed for comparison 

purposes. As indicated by these analyses, each of the tests were determined 

to be indicative of the relative extent and degree of contamination.
Therefore, the selected method (TPHC) appears to provide meaningful results.

Additionally, determinations of heat of combustion, water content, and density 

were made on selected soil samples. The test parameters were selected to 

provide further information on site characteristics necessary for evaluation 

of incineration options. Representative samples were selected to provide 

characteristics of various targeted strata (i.e., waste and aquifer mate
rials). The results are presented in Tables B-3-7 and B-3-8.

B.3.2 GROUND WATER ANALYSES
Results of chemical analyses performed on ground water samples collected from 

Monitoring Wells MW-2, MW-3, MW-12, MW-14, MW-19, and MW-20 are presented in 

Tables B-3-9 through B-3-14. Ground water samples were analyzed for site 

indicator parameters (i.e., ammonia, benzene, cyanide, phenolics, and 

naphthalene), total metals, radiological parameters, pH, hazardous substance 

list, and volatile and semivolatile compounds.

b.3.3 slurry compatibility testing
Filter cake tests were performed to test the compatibility of the ground water 

with commercial bentonite. Federal 90 and Federal 125 bentonites were 

tested. Ground water collected during the installation of Monitoring 

Well MW-19 was used for these tests. This sample, collected from within the 

wastes, represents worst case conditions at the site. Complete chemical 
analyses (i.e., HSL volatiles and semivolatiles and total metals) were 

performed on this ground water sample. Results of these analyses are shown in 
Section D (Tables S-D-1 through S-D-3). Details of the filter cake test 
method and results are also presented in Section D.

B.4.0 PRELIMINARY ASSESSMENT OP DATA

This chapter summarizes the assessments made of the field and laboratory data 

presented. These results, along with information gained in the RI, will be 

expanded and incorporated into the detailed development of site alternatives.
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B.4.1 EXTENT OF CONTAMINATION
The analyses of soil samples collected from borings completed in and around 

the site indicate layers of relatively clean soils versus contaminated soils.
A concentration profile of each boring is presented in Figures B-4-1 and 

B-4-2. The results of the soil boring analyses confirm that the GDA conforms 

to the grades as shown in a 1955 site drawing (Drawing No. D-9-368-8). The 

extent of the top and bottom of the disposal area is shown in Figure B-4-3.
By referring to the location of each boring and the depths where contamination 

is indicated, a close correlation can be made of this data versus the expected 

waste limits. The analysis confirms that Borings B-7, B-8, and B-10 are just 
within the embankment of the GDA as expected from the predisposal contours. 
Additionally, analyses confirm that Borings B-9 and B-11 are outside of the 

disposal area.

Soil boring analytical results also indicate that soils beneath the 

approximately 40-foot-deep disposal area are slightly contaminated 

(TPHC < 17 ppm) until approximately 5 to 10 feet above bedrock. This bottom 

layer of contamination appeared in each new boring installed at the site.
This contamination was not detected at Monitoring Well MW-20.

B.4.2 WASTE CHARAGTERIZATION FOR INCINERATION
Review of the results of analytical testing performed on the GDA wastes 

reveals that the wastes are suitable for incineration. Determinations of heat 
of combustion resulted in three value ranges as follows:

BTUs/lb

500 through 800
3.000 through 5,000
7.000 through 10,000

Material Description

Aquifer material (slightly contaminated) 
Material containing low percentage of waste 
Material containing high percentage of waste

The highest range of BTUs (7,000 through 10,000) indicates that the site 

material is, at most, composed of 50 percent contaminants and 50 percent 
inerts because the expected average BTU value for pure organics common at the 

site is approximately 18,000 BTUs. This observation will be the basis for 

design volume, throughput rates, and energy requirements. Additionally, 
moisture contents ranged between 8 percent and 12 percent. This is an
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moisture contents ranged between 8 percent and 12 percent. This is an 

acceptable range for incineration. Also, based on the concentrations of heavy 

metals present in the wastes, it appears that ashes resulting from this 

process will not contain a significant amount of hazardous constituents. 
Accordingly, the ashes may be disposed as nonhazardous waste but this will 
need verification through the EP toxicity test.

B.4.3 GROUND WATER PUMPING SYSTEMS
Results of the pumping tests (Table B-2-2) were analyzed using the personal 
computer model TGUESS. Hydraulic conductivity values were obtained ranging 
from 7.8 x 10”^ through 1.4 x 10”^ centimeters per second (cm/s).

This information was also used to perform preliminary calculations regarding 

the design of recovery well systems (i.e., number and flow rate) at the 

site. Model PTI (Walton, 1984, Ground Water Pumping Test Models) was used to 

simulate a single recovery well to provide information regarding aquifer 

pumping rates, radius of influence, and drawdown. The THEIS well field model 
was used to determine well spacings and to investigate the impact of the Ohio 

River on the recovery well system.

Details of these calculations are presented in a memorandum contained in 

Section E. This memorandum provides a preliminary basis for the design of a 

ground water recovery system. Preliminary pumping rates range from 50 gallons 

per minute (gpm) to 200 gpm. The ground water recovery system design will, 

however, be further refined using ground water models previously used for the 

site.

B.4.4 DESIGN PARAMETERS
The field and laboratory tests provided a basis for several design parameters 

necessary for developing site alternatives. These parameters are discussed in 

the following paragraphs.

B.4.4.1 Type of Slurry Wall
A preliminary analysis was performed to evaluate the stability of a typical 
soil-bentonite slurry wall around the GDA. Details of this analysis are

B-11



provided in Section F. The analysis indicates that a soil-bentonite slurry 

wall can be located approximately 40 feet from the railroad tracks. This 

conclusion is based on the assumptions and conditions stated in Section F of 
this appendix.

B.4.4.2 Type of Bentonite
Based on the results of filter cake testing (designed to test the compati
bility of ground water with commercial bentonite), Federal 90 bentonite 

performed satisfactorily when evaluated for effectiveness as an impermeable 

barrier. Information from this testing can be used to provide data for 

selecting the type of bentonite prior to initiation of a long-term testing 

program. Long-term permeability tests will be used to evaluate the effects of 
the site ground water on design backfill materials as part of final detailed 

design.

B.4.4.3 Gas Venting
Methane monitoring field tests indicated the presence of methane at the 

site. Gas venting will be incorporated into the capping and landfill design 

options. In addition, safety precautions regarding combustible gases will be 

taken during any site work involving sources of ignition.

B.4.4.4 Ground Water Quality
In an effort to determine if the overall ground water quality has signifi
cantly changed since site monitoring wells were last sampled in 

September 1984, the 1988 results were compared to the 1984 results (Remedial 
Investigation, Appendix E, IT Corporation, 1986 contains the 1984 analyses). 
The same contaminant constituents were detected during both sampling events. 
Although concentrations varied over time (i.e., average ammonia and chloride 

concentrations are slightly higher in the 1988 results, while cyanide, 
benzene, and naphthalene are lower), no significant differences in contaminant 
concentrations were evidenced. This data will provide the basis for the 

design of the ground water recovery system.
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TABU! B-2-i
SUMMARY OP HELL DEVELOPMEMT DETAILS 

ALLIED IROMTOM

Page 1 of 2

WELL NO.

Date of well development

Depth to water level in 
well before test (feet)®

Depth to base of well (feet)

Zone 1:

Depth to pump intake (feet)® 

Time pumped (minutes)

Water quality at end

Zone 2:

Depth to pump intake (feet)® 

Time pumped (minutes)

Water quality at end

Zone 3;

Depth to pump intake (feet)®

MW-2 MW-3 MW-12 MW-14 MW-19 MW-20

1/15/88 1/14/88 1/25/88 2/1/88 1/30/88 1/29/88

42.63 43.28 43.14 27.97 40.21 40.64

87.30^ 89.42*^ 00 • o cr

65.45 76.80 76.68

55 45 50 35 50 50

6 11 10 36 38 39

less "turbid" little relatively clearer reasonable, clear, still
than MW-3 silty clear visible silt some silt

65 65 60 45 60 60

9 14 10 39 30 40

"turbid" oily 
little silty

little silty clear, oily 
sheen

some silt some silt reasonably
clear

75 80 70 60 70 70

See footnotes at end of table.



TABLE B-2-1 
(Continued)

Page 2 of 2

WELL NO.
MW-2 MW-3 MW-12 MW-14 MW-19 MW-20

Time pumped (minutes) 27 23 16 29 44 25

Water quality at end "turbid" some silt relatively
clear

reasonably
clear

clear little
cloudy

MPC truck number drillers waste 
water tank

drillers waste 
water tank

159 162 162 159

Depth of water in truck (feet) - - _d full 4.2 4.75

Volume of water removed (gallons) ~410 (est.) 440‘^ 440^^
(est.)

_d ~2,500 
(est.)

2,075 ~2,900 
(est.)

Total time pumped (minutes) 42 25/23 36^ 104 112 104

Q (gallons per minute) 10 18/19 22d 24 18.5 ~28

Surged during development(?) yes yes yes yes yes yes

Gate value open (turns) 1.3 2.5/2 fully open fully open fully open fully open

^All measurements taken from top of PVC casing.
*^alue taken from well construction diagrams.

‘^Well development occurred over two discrete time intervals.
‘^Calculation of Q for Monitoring Well MW-12 was performed taking into account the water from both the well development 

and pumping test.



Page 1 of 2

TABLE B-2-2

Date of pumping test

Depth to water level in 
well before test (feet)^

Depth to pump intake (feet)^

Duration of test (minutes)

Maximum drawdown (feet)

Time to maximum
drawdown (minutes)

Hydraulic conductivity from
TGUESS (centimeters per second)

Recovery

Truck number

Depth of water in truck (feet) 

Volume of water removed (gallons) 

Pumping rate (gallons per minute)

SUMMARY OF SINGLE NELL PUMPING TEST DETAILS
ALLIED IRONTON

WELL NO.
MW-2 MW-3 MW-12 MW-19 MW-20

1/25/88 2/2/88 1/25/88 1/30/88 2/1/88

42.63 43.28 43.14 40.21 40.60

75 80 70 70 70

43 39 17 100 43

0.53 0.26/0.27 0.76 3.09 0.30

37 2/16 10 45 36

5.3 X 10"2 8.2 X 10“2‘= 3.6 X 10~2 7.8 X 10"^ 1.4 X 10"^

instantaneous instantaneous recovery of Not monitored Not monitored
recovery recovery development

monitored

159 159 159 162 162

2.3 2.0 (est.) 4.4^ 4.1 2.3

892 736 1,149^ 2,024 1,015

21 19 22<i 20 24

See footnotes at end of table.
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TABLE B-2-2 
(Continued)

WELL NO,
MW-2 MW-3 MW-12 MW-19 MW-20

Saturated thickness (feet)^ 45.2 46.2 41.0 36.6 36.0

^All measurements taken from top of PVC casing.
^Saturated thickness = depth to bedrock - depth to water level.

‘^Average value.
‘^Calculation of pumping rate for Monitoring Well MW-12 was performed taking into account the water from both the well

development 
and pumping test.



TABLE B-3-1 
SOIL AMALYSIS**

VOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS

Page 1 of 2

parameter

Acetone‘S

Benzene
2-Butanone
Bromo£orm

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chlorobidbromomethane
Chloroethane
2-ChlOroethylvinyl ether 
Chloroform
Cis-l,3-dichloropropene
Dichlorobromomethane
1.1- Dichloroethane
1.2- DLchloroethane
1.1- Dichloroethylene
1.2- Dichloropropane 
Ethylbenzene 
2-Hexanone
Methyl bromide

CAS NUMBER^

67-
71-
78-
75-
75-
56-

108-
124-

75-
110-

67-

10061-
75-
75-

107-
75-
78-

100-
591-

74-

64-1
43-2
93-3
25-2
15-0
23-5
90-7
48-1
00- 3 
■75-8 
■66-3

01- 5 
■27-4 
34-3 
06-2 
■35-4 
87-5 
■41-4 
78-6 
83-9

B-7,
S-12

18
<5.0
<10
<5.0
<5.0
<5.0
<5.0
<5.0
<10
<10
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<10
<10

SAMPLE IDENTIFICATION
B-7,
S-17

<1,900
1,600

<1,900
<940
<940
<940
<940
<940

<1,900
<1,900

<940
<940
<940
<940
<940
<940
<940

19,000
<1,900
<1,900

B-8,
S-14

B-9,
S-15

B-10,
S-14

CONCENTRATION pg/kg**

110 <45 <8,000/<8,000‘^

<5.0 25 4,400/6,100
<10 <45 <8,000/<8,000
<5.0 <23 <4,000/<4,000
<5.0 <23 <4,000/<4,000
<5.0 <23 <4,000/<4,000
<5.0 <23 <4,000/<4,000
<5.0 <23 <4,000/<4,000
<10 <45 <8,000/<8,000
<10 <45 <8,000/<8,000
<5.0 <23 <4,000/<4,000
<5.0 <23 <4,000/<4,000
<5.0 <23 <4,000/<4,000
<5.0 <23 <4,000/<4,000
<5.0 <23 <4,000/<4,000
<5.0 <23 <4,000/<4,000
<5.0 <23 <4,000/<4,000
<5.0 380 8,200/16,000
<10 <45 <8,000/<8,000
<10 <45 <8,000/<8,000

B-12,
S-3

MW-19, 
S-lO/S-11

MW-T9,
S-20

MW-19 
ABOUT

<47 47 <2,500 39
<23 32 13,000 6.8

<4 7 <28 3,100 <10
<23 <14 <1,300 <5.0
<23 <14 2600 7.1
<23 <14 <1,300 <5.0
<23 <14 <1,300 <5.0
<23 <14 <1,300 <5.0

<47 <28 <2,500 <10
<47 <28 <2,500 <10
<23 <14 <1,300 <5.0
<23 <14 <1,300 <5.0
<23 <14 <1,300 <5.0
<23 <14 <1,300 <5.0

<23 <14 <1,300 5.2

<23 <14 <1,300 <5.0

<23 <14 <1,300 <5.0

130 <14 7,200 <5.0

<47 <28 <2,500 <10

<47 <28 <2,500 . <10

See footnotes at end of table.



PARAMETER CAS NUMBER®

TABLE B-3-1 
(Continued)

SAMPLE IDENTIFICATION
B-7,
S-12

B-7,
S-17

B-8,
S-14

B-9,
S-15

B-10,
S-U

B-12,
S-3

MW-19, 
S-lO/S-11

CONCENTRATION Mg/kg^

MW-19, 
S-20.

Page 2 of 2

MW-19, 
ABOUT 75'

Methyl chloride 74-87-3 <10 <1,900 <10 <45 <8,000/<8,000 <47 <28 <2,500 <10
Methylene chloride‘s 74-09-2 <5.0 <940 <5.5 <23 <4,000/<4,000 <23 <14 <1,300 14
4-Methyl-2-pentanone 108-10-1 <10 <1,900 <10 <45 <8,000/<8,000 <47 <28 <2,500 <10
Styrene 100-42-5 <5.0 5,800 <5.0 <23 <4,000/<4,000 <23 <14 <1,300 <5.0
1,1,2,2-Tetrachloroethane 79-34-5 <5.0 <940 <5.0 <23 <4,000/<4,000 <23 <14 <1,300 <5.0
Tetrachloroethylene 127-18-4 <5.0 <940 <5.0 <23 <4,000/<4,000 <23 <14 <1,300 <5.0
Toluene 108-88-3 <5.0 16,000 <5.0 26 9,500/9,500 <23 64 18,000 <5.0
trans-1,2-Dichloroethylene 156-60-5 <5.0 <940 <5.0 <23 <4,000/<4,000 <23 <14 1,600 <5.0
trans-1,3-Dichloropropene 10061-02-6 <5.0 <940 <5.0 <23 <4,000/<4,000 <23 <14 <1,300 <5.0
1,1,1-Trichloroethane 71-55-6 <5.0 <940 <5.0 <23 <4,000/<4,000 <23 <14 <1,300 <5.0
1,1,2-Trichloroethane 79-00-5 <5.0 <940 <5.0 <23 <4,000/<4,000 <23 <14 <1,300 <5.0
Trichloroethylene 79-01-6 <5.0 <940 <5.0 <23 <4,000/<4,000 <23 <14 5,600 <5.0
Vinyl acetate 108-05-4 <10 <1,900 <10 <45 <8,000/<8,000 <47 <28 <2,500 <10
Vinyl chloride 75-01-4 <10 <1,900 <10 <45 <8,000/<8,000 <47 <28 <2,500 <10
Total xylenes 95-47-6 <5.0 33,000 8.2 230 16,000/21,000 24 28 20,000 <5.0

®The numbers presented in this column are the Chemical Abstracts Service (CAS) numbers used for cataloging the indicated 
compounds in the Chemical Abstracts Index.

*^pg/kg = micrograms per kilogram or parts per billion.

^The compound is a common laboratory contaminant. Although the method blank has been subtracted, values just above the detection limit should be 
considered suspect.

‘^The sample was prepared and analyzed in duplicate.



PARAMETER CAS NUMBER^

TABLE B-3-2 
SOIL ANALYSIS'^

SEMIVOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS 

SAMPLE IDENTIFICATION
B-7,
S-12

B-7,
S-I7

B-8,
S-IA

B-9,
S-15

B-10,
S-14

B-I2,
S-3

MW-19, 
S-lO/S-11

MW-19, 
S-20

CONCENTRATION yg/kg^*

Page 1 ot 4

MW-19, 
ABOUT 75'

Acenaphthene 83-32-9 <390 <81,000 <8,300 130,000 340,000 820,000 56,000 <7,200,000 <660
Acenaphthylene 208-96-8 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660
Anthracene 120-12-7 <390 110,000 32,000 38,000 <230,000 1,200,000 520,000 8,500,000 <660
Benzo(a)anthracene 56-55-3 <390 85,000 <8,300 40,000 <230,000 <440,000 150,000 <7,200,000 <660
Benzo(a)pyrene 50-32-8 <390 <81,000 <8,300 23,000 <230,000 4,400,000 140,000 <7,200,000 <660
3,4-Benzofluoranthene 205-99-2 <390 <81,000 <8,300 21,000 <230,000 4,500,000 110,000 <7,200,000 <660
Benzo(g,h,Dperylene 191-24-2 <390 <81,000 <8,300 <21,000 <230,000 2,800,000 85,000 <7,200,000 <660
Benzoic acid 65-85-0 <1,900 <400,000 <40,000 <100,000 <1,100,000 <2,100,000 <110,000 <35,000,000 <3,200
Benzo(k)fluoranthene 207-08-9 <390 <81,000 <8,300 23,000 <230,000 3,300,000 <22,000 <7,200,000 <660
Benzyl alcohol 100-51-6 <390 <81,000 <8,300 <21,000 <230,000 <440,0000 <22,000 <7,200,000 <660
Bia(2-chIoroethoxy)methane 111-91-1 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660
Bis(2-chloroethyl)ether 111-44-4 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660
Bis(2-chloroisopropyl)ether 39638-32-9 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660
Bis(2-ethylhexyl)phthalate 117-81-7 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660
4-Broniophenyl phenyl ether 101-55-3 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660
Butyl benzyl phthalate 85-68-7 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660

See footnotes at end of table.



PARAMETER CAS NUMBER^

TABLE B-3-2 
(Continued)

SAMPLE IDENTIFICATION

Page 2 of 4

4-Chloroanillne 
2-ChloronaphChalene 
2-Chlorophenol 
4-ChIorophenyI phenyl ether 
Chrysene
Dibenzo(a,h)anchracene 
Dibenzof uran
1.2- Dichlorobenzene
1.3- Dichlorobenzene

1.4- Dichlorobenzene 
3,3'-Diehlorobenzidine
2.4- Dich1o ro phenol 
Diethyl phthalate
2.4- Dimethyl phenol 
4,6-Dinitro-o-cresol
2.4- Dinitrophenol 
Dimethyl phthalate 
Di-n-butyl phthalate
2.4- Dinitrotoluene

106-
92-
95-

7005-
218-

53-
132-

95-
541-
106-

91-
120-

84-

105-
534-

51-
131-

84-

121-

47-8

58-7

57-8

72-3

01-9
•70-3
•64-9

•50-1
•73-1
-46-7

-94-1
-83-2

-66-2

-67-9
-52-1
-28-5

-11-3
-74-2

-14-2

8-7,
S-12

<390
<390
<390
<390
<390
<390
<390
<390
<390
<390
<780

<390
<390
<390

<1,900
<1,900

<390
<390
<390

8-7,
S-17

<81,000
<81,000
<81,000
<81,000
<81,000
<81,000
250,000
<81,000
<81,000
<81,000
<160,000
<81,000
<81,000
<81,000
<400,000

<400,000

<81,000
<81,000
<81,000

8-8,
S-14

B-9,
S-15

8-10,
S-14

CONCENTRATION lig/kg^*

<8,300
<8,300
<8,300
<8,300
<8,300
<8,300
21,000
<8,300
<8,300
<8,300

<17,000
<8,300
<8,300
<8,300
<40,000
<40,000
<8,300
<8,300
<8,300

<21,000
<21,000
<21,000
<21,000
25.000 

<21,000
80.000 
<21,000 
<21,000 
<21,000 
<42,000 
<21,000 
<21,000 
<21,000 
<100,000 
<100,000 
<21,000 
<21,000 
<21,000

<230,000
<230,000
<230,000
<230,000
<230,000
<230,000
240,000

<230,000
<230,000
<230,000
<450,000
<230,000
<230,000
<230,000

<1,100,000
<1,100,000

<230,000
<230,000
<230,000

8-12,
S-3

<440,000
<440,000
<440,000
<440,000
4,200,000
<440,000
<440,000
<440,000
<440,000
<440,000
<880,000
<440,000
<440,000
<440,000

<2,100,000
<2,100,000

<440,000
<440,000
<440,000

MW-19, 
S-lO/S-11

<22,000
<22,000
<22,000
<22,000
140.000
34.000
31.000 

<22,000 
<22,000 
<22,000 
<44,000 
<22,000 
<22,000 
<22,000 
<110,000 
<110,000 
<22,000 
<22,000 
<22,000

MW-19, 
S-20,

<7,200,000
<7,200,000
<7,200,000
<7,200,000
<7,200,000
<7,200,000
<7,200,000
<7,200,000
<7,200,000
<7,200,000
<1,400,000
<7,200,000
<7,200,000
<7,200,000
<35,000,000
<35,000,000
<7,200,000
<7,200,000
<7,200,000

MW-19, 
ABOUT 75'

<660
<660
<660
<660
<660
<660
<660
<660
<660
<660

<1,300
<660
<660
<660

<3,200
<3,200

<660
<660
<660

See footnotes at end of table.



TABLE B-3-2 
(Continued)

Page 3 of ^

PARAHETER

2,6-DiniCrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene
Uexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indenod ,2,3-cd)pyrene
Isophorone
2-MeChylnaphchalene

2-Methyl phenol
4-Methylphenol
Naphthalene

2- Nitroaniline
3- Nitroaniline
4- Nitroaniline 
Ni trobenzene

CAS NUMBER^

606-20-2

117- 84-0 
206-44-0

86- 73-7

118- 71-1
87- 68-3

77- 47-4 
67-72-1

193-39-5
78- 59-1 
91-57-6 
95-48-7

106-44-5

91-20-3
88- 74-4 
99-09-2

100-01-6
98-95-3

B-7,
S-12

B-7,
S-17

<390
<390
<390
<390
<390
<390
<390
<390
<390
<390
<390
<390
<390
<390

<1,900
<1,900
<1,900

<390

SAMPLE IDENTIFICATION
B-8,
S-14

B-9,
S-15

B-10,
S-14

CONCENTRATION pg/kg**

<81,000
<81,000
510.000
240.000 
<81,000 
<81,000 
<81,000 
<81,000 
<81,000 
<81,000
390.000 
<81,000 
<81,000

1,100,000
<400,000
<400,000
<400,000
<81,000

<8,300
<8,300
36.000
20.000 
<8,300 
<8,300 
<8,300 
<8,300 
<8,300 
<8,300
32.000 
<8,300 
<8,300
60.000 

<40,000 
<40,000 
<40,000 
<8,300

<21,000
<21,000
190.000
82.000 
<21,000 
<21,000 
<21,000 
<21,000 
<21,000 
<21,000 
81,000 
<21,000 
<21,000 
410,000 
<100,000 
<100,000 
<100,000 
<21,000

<230,000
<230,000
420.000 
<230,000 
<230,000 
<230,000 
<230,000 
<230,000 
<230,000 
<230,000

300.000 
<230,000 
<230,000 
1,600,000 

<1,100,000 
<1,100,000 
<1,100,000

<230,000

B-12,
S-3

<440,000
<440,000

8,100,000
<440,000
<440,000
<440,000
<440,000
<440,000
2,600,000
<440,000
<440,000
<440,000
<440,000
<440,000

<2,100,000
<2,100,000
<2,100,000

<440,000

MW-19,
S-lO/S-11

<22,000
<22,000
290.000
42.000 
<22,000 
<22,000 
<22,000 
<22,000
82.000 
<22,000
39.000 

<22,000 
<22,000
570.000 

<110,000 
<110,000 
<110,000 
<22,000

MW-19,
S-20

MW-19, 
ABOUT 75'

<7,200,000
<7,200,000
17.000. 000 
7,400,000 

<7,200,000 
<7,200,000 
<7,200,000 
<7,200,000 
<7,200,000 
<7,200,000 
<7,200,000 
<7,200,000 
<7,200,000
28.000. 000 

<35,000,000 
<35,000,000 
<35,000,000 
<7,200,000

<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660
<660

<3,200
<3,200
<3,200

<660

See footnotes at end of table.



PARAMETER CAS NUMBER^
B-7,
S-12

B-7,
S-17

TABLE B-3-2 
(Continued)

SAMPLE IDENTIFICATION
B-8,
S-14

B-9,
S-15

B-IO,
S-IA

B-I2,
S-3

MW-19, 
S-lO/S-Il

MW-19, 
S-2d

Page 4 of 4

MW-19, 
ABOUT 75’

2-Nitrophenol 88-75-5 <390 <81,000

CONCENTRATION pg/kg**

<8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660

4-Nitrophenol 100-02-7 <1,900 <400,000 <40,000 <100,000 <1,100,000 <2,100,000 <110,000 <35,000,000 <3,200
N-Nitrosodi-n-propylamine 621-64-7 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660

N-Nitrosodiphenylamine 86-30-6 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660
(Diphenylamine)*^

p-Chloro-m-cresol 59-50-7 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660

Pentachlorophenol 87-86-5 <1,900 <400,000 <40,000 <100,000 <1,100,000 <2,100,000 <110,000 <35,000,000 <3,200

Phenanthrene 85-01-8 <390 800,000 70,000 320,000 960,000 3,900,000 250,000 27,000,000 <660

Phenol 108-95-2 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660

Pyrene 129-00-0 <390 400,000 27,000 170,000 540,000 5,500,000 330,000 14,000,000 <660

1,2,4-Trichlorobenzene 120-82-1 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660

2,4,5-Trichlorophenol 95-95-4 <1,900 <400,000 <40,000 <100,000 <1,100,000 <2,100,000 <110,000 <35,000,000 <3,200

2,4,6-Trichlorophenol 88-06-2 <390 <81,000 <8,300 <21,000 <230,000 <440,000 <22,000 <7,200,000 <660

®The numbers presented in this column are the Chemical Abstracts Service (CAS) numbers used for cataloging the indicated 
compounds in the Chemical Abstracts Index.

= micrograms per kilogram or parts per billion.
‘"Detected as compound in parentheses.
‘^Compounds listed as "<" were not detected at or above the indicated detection limits. These compounds may or may not be present and if present 
concentrations below the detection limit are not known.



TABLE B-3-3
SOIL ANALYSIS 
TOTAL METALS

SAMPLE IDENTIFICATION 

BORING NO. SAMPLE NO. PARAMETER CONCENTRATION
(mg/kg)^

MW-19 S-lO/S-11 Composite Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium
Cobalt
«
Copper
Iron
Lead

Magnesium
Manganese
Mercury
Nickel

Potassium
Selenium
Silver
Sodium

Thallium
Vanadium

Zinc

4,200/3,600*^ 

<6/<6 

4.0/2.9 

67/61
<0.06/<0.6
<0.6/<0.6

4,800/5,000
9/8
3/2

12/12
11,000/10,000

25/33
1,100/1,000 

190/200 

0.1/0.2 

9/9
520/460

<0.6/<0.6
<!/<!

320/370
<0.6/<0.6

120/130
67/70

^mg/kg = milligrams per kilogram or parts per million. 
^’The sample was prepared and analyzed in duplicate.
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TABLE B-3-4 

SOIL ANALYSIS
TOTAL PETROLEUM HYDROCARBONS

SAMPLE
IDENTIFICATION

PARAMETER 
TOTAL PETROLEUM 

HYDROCARBONS
BORING NO. SAMPLE NO. (mg/kg)^

B-7 S-2 <17/<17^
B-7 S-3 380
B-7 S-5 <17
B-7 S-7 <17
B-7 S-9 <17
B-7 S-11 <16
B-7 S-12 <18
B-7 S-16 27/33
B-7 S-17 250

B-8 S-l/S-2 Composite 240
B-8 S-3 400
B-8 S-6 <17
B-8 S-8 54
B-8 S-10 <17/<17
B-8 S-12 <16
B-8 S-14 130

B-9 S-2 <16
B-9 S-5 <16
B-9 S-7 <17
B-9 S-10 <16/<16
B-9 S-12 <16/<17
B-9 S-14 530
B-9 S-15 120

B-10 S-2 320
B-10 S-4 170
B-10 S-6 250
B-10 S-8 <17
B-10 S-9 <17
B-10 S-12 <17
B-10 S-14 200
B-10 S-20 33

B-11 S-l/S-2 Composite <17
B-11 S-5/S-6 Composite <16
B-11 S-8 <17
B-11 S-10 <17
B-11 S-12 <17
B-11 S-16 32/26

See footnotes at end of table.
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TABLE B-3-4 
(Continued)

SAMPLE
IDENTIFICATION

PARAMETER 
TOTAL PETROLEUM 

HYDROCARBONS
BORING NO. SAMPLE NO. (mg/kg)^

B-12 S-2 700
B-12 S-3 200
B-12 S-4 6,700
B-12 S-6 66
B-12 S-7 20

MW-19 S-l/S-2 Composite 620
MW-19 S-4/S-5/S-6 Composite 380
MW-19 S-7/S-8/S-9 Composite 360
MW-19 S-lO/S-11 Composite 310
MW-19 S-12/S-13/S-14 Composite 1,800
MW-19 About 58' Composite 36

MW-20 S-2/S-3/S-4 Composite
MW-20 S-15/S-16 Composite <17/17°

= milligrams per kilogram or parts per million.^mg/kg
^The sample was prepared and analyzed in duplicate.



TABLE B-3-5
SOIL ANALYSIS 

OIL AND GREASE

SAMPLE IDENTIFICATION 

BORING NO. SAMPLE NO.
PARAMETER 

OIL AND GREASE 
(mg/kg)*

B-7 S-12 22
B-8 S-14 140
B-9 S-15 210/210^

MW-19 S-lO/S-11 Composite 400

^mg/kg = milligrams per kilogram or parts per million. 
^The sample was prepared and analyzed in duplicate.



TABLE B-3-6
SOIL ANALYSIS 

TOTAL ORGANIC CARBON

SAMPLE 
BORING NO.

IDENTIFICATION
SAMPLE NO.

PARAMETER
TOTAL ORGANIC CARBON' (mg/kg)*^

B-7 S-12 270
B-8 S-14 530
B-9 S-15 2,350

MW-19 S-lO/S-11 Composite 48,000

^The results represent the average of at least two values, 
^mg/kg = milligrams per kilogram or parts per million.



TABLE B-3-7
SOIL ANALYSIS 

HEAT OP COMBUSTION

SAMPLE IDENTIFICATION 

BORING NO. SAMPLE NO.
HEAT OF 

COMBUSTION® 
(BTU/LB*^)

B-7 S-12 800
B-12 S-3 9,500/9,400

B-12 S-5 4,700
MW-19 S-14 3,100
MW-19 S-20 7,600
MW-19 about 75' 510/550

®No correction for the formation of sulfuric acid was applied to the results. 
^BTU/LB = British Thermal units per pound.

*^The sample was prepared and analyzed in duplicate.



TABLE B-3-8
GEOTECHNICAL ANALYSES 

ONE-POINT PROCTOR*

SAMPLE
IDENTIFICATION 

MW-19, S-9 

MW-19, S-11 

MW-19, S-17

DEPTH 
(feet)
6 to 8

20 to 22
32 to 34

WATER CONTENT 
(%)

11.3
28
7.9

WET DENSITY 
(pcf)
109.8
88.4
76.3

DRY DENSITY 
(pcf)
98.7 

69.1
70.7

*Test was run at natural water content and standard effort.
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TABLE B-3-9

GROUND WATER ANALYSIS 
INDICATOR PARAMETERS

PARAMETERS
BENZENE NAPHTHALENE

SAMPLE AMMONIA CYANIDE PHENOLICS CAS NO. 71-43-2*^ CAS NO. 91-20
IDENTIFICATION (mg/1 (mg/1) (mg/1) (ug/1) (ug/1)

MW-2K 2.0 0.14 0.032 36/48 340
MW-2L 5.2 1.1 0.052/0.049*^ 45 1,600
MW-2M 26.0 0.16 1.0 420 4,300

MW-3K^ 0.13 <0.02 <0.005/<0.01 <12 <10
MW-3L^ 0.09 0.09 <0.005 <25 <10
MW-3M^ 28.0 0.44/0.24/0.26® 0.018 120 <10
MW-3K 0.63 <0.02 <0.005 <12 24
MW-3L 4.9 0.03 <0.005 13 28
MW-3M 51.0 0.17 0.023 130 <10

MW-12K 8.5/8.5 <0.02 0.19 400 1,600
MW-12L 11.0 <0.02 0.73 75 2,600
MW-12M 16.0 <0.02 1.8 2,600 5,000
MW-IAK <0.05 <0.02/<0.04 <0.005 <12 33
MW-IAL <0.05 <0.02 0.008 <12 12
MW-IAM 0.06 <0.02 0.011 <12 14
MW-19K 22.0 0.02/0.02 3.5 170 600
MW-19L 18.0 <0.02 1.4 390 200
MW-19M 16.0 <0.02 1.4 240 250

See footnotes at end of table.
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SAMPLE AMMONIA
IDENTIFICATION (mg/I)^

MW-20K
MW-20L
MW-20M
MW-21K
MW-21L
MW-21M

MW-22KS

0.43
1.2
1.4
16.0
14.0
22.0 

<0.05

TABLE B-3-9 
(Continued)

CYANIDE PHENOLICS
(mg/1) (mg/1)

<0.02 <0.005/<0.01
<0.02 <0.005
0.13 <0.005
0.02 3.9

<0.02 1.6
<0.02 2.0
<0.02 0.041

BENZENECAS NO. 71-43-2*^
(ug/1)

<12
<12
<12
260
390
290
43

NAPHTHALENE 
CAS NO. 91-20-3 

(ug/1)

40
24
25 

360 

220 

220 

220

®mg/l = milligrams per liter or parts per million.
^CAS No. is the Chemical Abstracts Service number used for cataloging the indicated compound 
in the Chemical Abstracts Index.

‘"ug/l = micrograms per liter or parts per billion.
‘^The sample was analyzed in duplicate.

®The sample contained a sediment which made it impossible to obtain a homogeneous aliquot; 
therefore, the sample was analyzed in triplicate.

^Sampled before purging.

®Field blank (proceeding decontamination of sample pump, deionized water) shows elevated 
levels of benzene and naphthalene. This indicates that the stipulated cleaning procedure was 
adequate to cleanse the constituents like ammonia and phenolics, somewhat adequate for benzene, 
but inadequate for naphthalene. Subsequent to MW-22, Well MW-3 was sampled and the naphthalene 
levels in this well show much less than MW-22 (~25 high as compared to 200 high). The purging 
of Well MW-3 was thus adequate to cleanse the sample. In summary, with the exception of the 
field blank sample, all other results are representative.



TABLE B-3-10
GROUND WATER ANALYSIS 

TOTAL METALS

PARAMETER UNITS® SAMPLE IDENTIFICATION 
MW-19KLM^

Arsenic mg/1 0.067
Barium mg/8, 0.26

Cadmium mg/l <0.005
Chromium mg/l <0.01

Lead mg/l <0.05
Mercury mg/l <0.0002/<0.0002'^

Selenium mg/1 <0.005
Silver mg/l <0.01

®mg/Jl = milligrams per liter or parts per million. 
*^KLM = composite sample from Monitoring Well MW-19. 

‘^The sample was prepared and analyzed in duplicate.



TABLE B-3-11
GROUND WATER ANALYSIS 
RADIOLOGICAL TESTING

SAMPLE IDENTIFICATION GROSS ALPHA 
pCi/a^

PARAMETER 
GROSS BETA 

pCi/a
RADIUM-226 

pCi/a
RADIUM-228

pCi/a

MW-19KLM^

MW-21KLM‘^
<3

4 +/-3
51 +/-19 

39 +/-15
2.7 +/-1.1 

2.3 +/-0.9
<2.0
<2.0

^pCi/a = pico curie per liter.
^KLM composite ground water sample.
‘^MW-21KLM is a field duplicate of MW-19KLM.



TABLE B-3-12
WATER ANALYSIS SUMMARY pH

.SAMPLE PARAMETER
IDENTIFICATION (pH)

MW-2K 7.0
MW-2L 6.9
MW-2M 7.3MW-3K*^ 6.6/6.6^
MW-3L*^ 6.7
MW-3M^ 7.6
MW-3K 6.8
MW-3L 6.8
MW-3M 7.3
MW-12K 6.7
MW-12L 6.8
MW-12M 6.9
MW-14K 6.9
MW-14L 6.9
MW-14M 6.9
MW-20K 6.8
MW-20L 7.0
MW-20M 7.3/7.3
MW-19K 7.2/7.2
MW-19L 7.0
MW-19M 7.0
MW-21K 7.2
MW-21L 7.3
MW-21M 7.2
MW-22K 6.0

^The indicated samples were prepared and analyzed in duplicate. 
^The sample was collected before purging.



TABLE B-3-13 

GROUND WATER ANALYSIS
VOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS

PARAMETER CAS NUMBER® MW-19K
SAMPLE IDENTIFICATION

MW-19L MW-19M
CONCENTRATION yg/2,°

MW-21M

Acetone*" 67-64-1 <10 85 28 30
Benzene 71-43-2 170 390 240 290
2-Butanone 78-93-3 <10 <25 <25 <25
Bromoform 75-25-2 <5.0 <12 <12 <12
Carbon disulfide 75-15-2 <5.0 <12 <12 <12
Carbon tetrachloride 56-23-5 <5.0 <12 <12 <12
Chlorobenzene 108-90-7 <5.0 <12 <12 <12
Chlorodibromomethane 124-48-1 <5.0 <12 <12 <12
Chloroethane 75-00-3 <10 <25 <25 <25
2-Chloroethylvinyl ether 110-75-8 <10 <25 <25 <25
Chloroform 67-66-3 <5.0 <12 <12 <12
Cis-1,3-dichloropropene 10061-01-5 <5.0 <12 <12 <12
Dichiorobromomethane 75-27-4 <5.0 <12 <12 <12
1,1-Dichloroethane 75-34-3 <5.0 <12 <12 <12
1,2-Dichloroethane 107-06-2 <5.0 <12 <12 <12
1,1-Dichloroethylene 75-35-4 <5.0 <12 <12 <12
1,2-Dichloropropane 78-87-5 <5.0 <12 <12 <12
Ethylbenzene 100-41-4 18 21 <12 <12

2-Hexanone 591-78-6 <10 <25 <25 <25
Methyl bromide 74-83-9 <10 <25 <25 <25
Methyl chloride 74-87-3 <10 <25 <25 <25
Methylene chloride 75-09-2 <5.0 <12 <12 <12
4-Methyl-2-pentanone 108-10-1 <10 <25 <25 <25
Styrene 100-42-5 <5.0 <12 <12 <12
1,1,2,2-Tetrachloroethane 79-34-5 <5.0 <12 <12 <12
Tetrachloroethylene 127-18-4 <5.0 <12 <12 <12
Toluene 108-88-3 29 13 <12 <12
trans-1,2-Dichloroethylene 156-60-5 25 <12 <12 <12
trans-1,3-Dichloropropene 10061-02-6 <5.0 <12 <12 <12
1,1,1-Trichloroethane 71-55-6 <5.0 <12 <12 <12
1,1,2-Trichloroethane 79-00-5 <5.0 <12 ' <12 <12
Trichloroethylene 79-01-6 76 29 24 29
Vinyl acetate 108-05-4 <10 <25 <25 <25
Vinyl chloride 75-01-4 <10 <25 <25 <25
Total xylenes 95-47-6 38 40 21 27

®The numbers presented in this column are the Chemical Abstracts Service (CAS) 
numbers used for cataloging the indicated compounds in the Chemical Abstracts Index.

*^ug/il = micrograms per liter or parts per billion.

'^The compound is a common laboratory contaminant. Although the method blank has been 
subtracted, values just above the detection limit should be considered suspect.
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TABLE B-3-14 

GROUND WATER ANALYSIS
BASE NEUTRAL HAZARDOUS SUBSTANCE LIST COMPOUNDS

SAMPLE IDENTIFICATION

PARAMETER

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
3,4-Benzofluoranthene
Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
2-Chloronaphthalene

4-Chlorophenyl phenyl ether 
Chrysene

Dibenzo(a,h)anthracene
Dibenzofuran
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
3,3'-Dichlorobenzidine

Diethyl phthalate

Dimethyl phthalate 
Di-n-butyl phthalate
2.4- Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene

CAS NUMBER^ MW-19K MW-19L MW-19M
CONCENTRATION yg/il°

MW-2]

83-32-9 32 29 16 12
208-96-8 <10 <10 <10 <10
120-12-7 10 <10 <10 <10
56-55-3 <10 <10 <10 <10
50-32-8 <10 <10 <10 <10
205-99-2 <10 <10 <10 <10
191-24-2 <10 <10 <10 <10

207-08-9 <10 <10 <10 <10

111-91-1 <10 <10 <10 <10
111-44-4 <10 <10 <10 <10

39638-32-9 <10 <10 <10 <10
117-81-7 <10 <10 <10 <10
101-55-3 <10 <10 <10 <10
85-68-7 <10 <10 <10 <10
106-47-8 <10 <10 <10 <10
91-58-7 <10 <10 <10 <10

7005-72-3 <10 <10 <10 <10
218-01-9 <10 <10 <10 <10

53-70-3 <10 <10 <10 <10
132-64-9 22 13 11 <10
95-50-1 <10 <10 <10 <10
541-73-1 <10 <10 <10 <10
106-46-7 <10 <10 <10 <10
91-94-1 <20 <20 <20 <10

84-66-2 <10 <10 <10 <10

131-11-3 <10 <10' <10 <10
84-74-2 <10 <10 <10 <10
121-14-2 <10 <10 <10 <10
606-20-2 <10 <10 <10 <10
117-84-0 <10 <10 <10 <10
206-44-0 <10 <10 <10 <10
86-73-7 27 15 13 <10

See footnotes at end of table.
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TABLE B-3-14 
(Continued)

PARAMETER CAS NUMBER^

SAMPLE IDENTIFICATION
MW-19K MW-19L MW-19M

CONCENTRATION yg/i°
MW-21M

Hexachlorobenzene 118-71-1 <10 <10 <10 <10
Hexachlorobutadiene 87-68-3 <10 <10 <10 <10
Hexachlorocyclopentadiene 77-47-4 <10 <10 <10 <10
Hexachloroethane 67-72-1 <10 <10 <10 <10

Indenod ,2,3-cd)pyrene 193-39-3 <10 <10 <10 <10
Isophorone 78-59-1 <10 <10 <10 <10
2-Methylnaphthalene 91-57-6 54 43 28 19

Naphthalene 91-20-3 600 200 250 220
2-Nitroaniline 88-74-4 <50 <50 <50 <50
3-Nitroaniline 99-09-2 <50 <50 <50 <50
4-Nitroaniline 100-01-6 <50 <50 <50 <50
Nitrobenzene 98-95-3 <10 <10 <10 <10

N-Nitrosodi-n-propylamine 621-64-7 <10 <10 <10 20
N-Nitrosodiphenylamine 
(Di phenyl amine )*^

86-30-60 14 <10 44 <10

Phenanthrene 85-01-8 37 22 18 16

Pyrene 129-00-0 <10 <10 <10 <10
1,2,4-Trichlorobenzene 120-82-1 <10 <10 <10 <10

®The numbers presented in this column are the Chemical Abstracts Service (CAS) 
numbers used for cataloging the indicated compounds in the Chemical Abstracts Index,

^Mg/a = micrograms per liter or parts per billion.

‘^Detected as compound in parentheses.
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BOTTOM OF BORING 77.0’
DEPTH TO BEDROCK 77.0’

NOTES:
1. ELEVATION OF TOP OF RISER PIPE: 

APPROX. 559.3 MSL.

2. ELEVATION OF GROUND WATER ON 
2/1/88 IS 518.76 MSL

3. DATUM DEPTH IS GROUND SURFACE.

4. DRAWING NOT TO SCALE.

5. FOR DETAILED STRATIGRAPHIC 
DESCRIPTION. SEE BORING LOG MW-20.

® 1984 IT CORPORATION 
ALL COPYRIGHTS RESERVED

RGURE B-2-3

INSTALLATION DETAIL 
MONITORING WELL MW-20 

IRONTON

PREPARED FOR
ALLIED - SIGNAL INC. 

MORRISTOWN, NEW JERSEY

IT INTERNATIONAL
TECHNOLOGY
CORPORATION

*Do Not Scolo This Drawing*
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BORING B-7
GROUND SURFACE
EL 555.6

BORING B-8
GROUND SURFACE
EL556.2

BORING B-9
GROUND SURFACE
EL558.7

BORING B-10
GROUND SURFACE
EL558.4

(S-15)

LEGEND:

1 >17 ppm(ASSUMED 
J CONTAMINATED)

<17 ppm(ASSUMED

(S-1) SAMPLE NUMBER

<17 TOTAL PETROLEUM
HYDROCARBONS (mgAg)

FIGURE B-4-1

RESULTS OF TOTAL 
PETROLEUM HYDROCARBON ANALYSIS

PREPARED FOR
ALLIED-SIGNAL INC. 

MORRISTOWN,NEW JERSEY

® 984 IT CORPORATION 
ALL COPYRIGHTS RESERVED

IT INTERNATIONAL
TECHNOLOGY
CORPORATION

Do Not Sod* Yhli Drawht’



CO
m
4
CM
O
tn
o
n

|ffi
li
gi

k

ha

BORING B-11

GROUND SURFACE

BORING B-12 MW-19 MW-20

EL558.2

13’-4'

18’-4"

23-4’

28-4"

33-4'

38-4'

43-4'

48’-4'

53’-4'
(S-12)

® P84 IT CORPORATION 
ALL COPYRIGHTS RESERVED

(S-1)

(S-2)

(S-3)

(S-4)

(S-5)

(S-6)

(S-7)

700

66

GROUND SURFACE 
EL 556

(S-1)
(S-2)
(S-3)
(S-4)
(S-5)
(S-6)
(S-7)
(S-8)

(S-9)
(S-10)
(S-11)
(S-12)
(S-13)
(S-14)
(S-15)
(S-16)
(S-17)

(S-18)
(S-19)
(S-20)
(S-21)
(S-22)

620

360

360

31.0

GROUND SURFACE 
EL556.4

2
4
6
8
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74

GROUND SURFACE
EL557.3

LEGEND:

>17 ppm(ASSUMED 
CONTAMINATED)

(s-1) SAMPLE NUMBER

<17 TOTAL PETROLEUM
HYDROCARBONS (mgAg)

FIGURE B-4-2

RESULTS OF TOTAL 
PETROLEUM HYDROCARBON ANALYSIS

PREPARED FOR

ALLIED-SIGNAL INC. 
MORRISTOWN,NEW JERSEY

IT INTERNATIONAL
TECHNOLOGY
CORPORATION

Do Net Sedo Ihl* Draidig*



THIRD STREET

MW-20 IS LOCATED NORTHWEST 
OF MAPPING AREA.

MW-3

LEGEND:

BORING LOCATION

6S-2 MW-3
MONITORING WELL LOCATION

SOIL GAS SURVEY POINT

APPROXIMATE LIMIT OF 
TOP OF DISPOSAL AREA

MW-19

APPROXIMATE LIMIT OF 
BOTTOM OF DISPOSAL AREAGS-4 GS-6

MW-12

MW-14 SCALE

200 FEETMW-I

RIVER FIGURE B-4-3FLOW

EXTENT OF WASTES

PREPARED FORREFERENCE:

ALLIED CORPORATION DRAWINGS,TITLED 
"land acquisition layout" DWG. NO D-9-368-8, 
"DATED; 5-11-55, SCALE’ l" = 50; AND "GOLDCAMP 
DISPOSAL site" DWG. NO. ICP-2, DATED: 2-13 - 87, 
SCALE: l"= 40'.

‘ 1984 IT CORPORATION 
ALL COPYRIGHTS RESERVED

ALLIED-SIGNAL INC. 
MORRISTOWN, NEW JERSEY

INTERNATIONAL
TECHNOLOGY
CORPORATION

Do Not Scale This Drawing



SECTION A 

SOIL BORING LOGS



GENERAL NOTES AND LEGEND
Symbols to be used for designation of subsurface materials on all boring logs and subsurface sections

E3
m CONCRETE

I o I VOID (INDICATES SIZE OF VOID) 

|- Z I WATER

GRAVEL

SAND

SILT

limestone

SILTSTONE

SANDSTONE

g DOLOMITE

CONGLOMERATE

7^ ROCKFRAGMENTS

CLAY

ORGANIC MATTER

MASSIVE MUOSTO»C 
OR CLAYSTONE tMLRO&O TIC

APPROXIMATE EXISTING GROUND

APPROXIMATE TOP 
OF ROCK

COAL TAR 
COAL PITCH

STANDARD PENETRATION RESISTANCE IS THE NUMBER 
OF BLOWS REQUIRED TO DRIVE A 2 INCH O O SPLIT 
BARREL sampler 12 INCHES USING A 140 POUND HAMMER 
FALLING FREELY THROUGH 30 INCHES THE SAMPLER 
WAS DRIVEN IS INCHES AND THE NUMBER OF BLOWS 
RECORDED FOR EACH 6 INCH INTERVAL THE RESISTANCE 
TO PENETRATION IS INDICATED ON THE DRAWING AS 
BLOWS PER FOOT

THE BORING LOGS AND RELATED INFORMATION 
DEPICT SUBSURFACE CONDITIONS ONLY AT 
THE SPECIFIC LOCATIONS AND DATES INDICATED 
SOIL CONDITIONS AND WATER LEVELS AT 
OTHER LOCATIONS MAY DIFFER FROM CONDITIONS 
OCCURRING AT THESE BORING LOCATIONS ALSO 
THE PASSAGE OF TIME MAY RESULT IN A 
change in THE CONDITIONS AT THESE 
BORING LOCATIONS

04<n 2 0 0 SPLIT BARREL SAMPLE

75/0 5 PENETRATION REFUSAL RESISTANCE AND 
fractional INCREMENT DRIVEN IN FEET

1-6*41
X GROUND WATER LEVEL AND DATE

uses UNIFIED SOIL CLASSIFICATION SYSTEM (CAPITAL LETTERS 
INDICATE LAB TEST CLASSIFICATION LOWER CASE LETTERS 
INDICATE VISUAL FIELD CLASSIFICATION)

(60) 
90

-HOD (ROCK QUALITY DESIGNATION PERCENT)

(LENGTH OF NUMBER OF PIECES GREATER THAN 4 INCHES 
DIVIDED BY THE LENGTH OF THE CORE RUN)

-INDICATES PERCENT OF CORE RECOVERED (LENGTH OF CORE 
RECOVERED DIVIDED BY LENGTH OF CORE RUN)

TRACE -INDICATES PRESENCE OF 5 TO 12% OF SUBJECT MATERIAL BY WEIGHT 
SOME -INDICATES PRESENCE OF 12 TO 30%0F SUBJECT MATERIAL BY WEIGHT 

AND - INDICATES APPROXIMATELY E(3UAL PORTIONS OF SUBJECT MATERIAL BY WEIGHT

CONSISTENCY OF COHESIVE SOILS
CONSISTENCY UNCONFINEO COMPRESSIVE 

STRENGTH TONS PER SQUARE FOOT
VERY SOFT LESS THAN 0 25SOFT

0 25 TO 0 50
MEDIUM STIFF 0 50 TO 1 0STIFF

1 0 TO 2 0
VERY STIFF 2 0 TO 4 0HARO

MORE THAN 4 0

DENSITY OF GRANULAR SOILS
TERMS USED TO DESCRIBE BEDDING THICKNESS

DESIGNATION
BLOWS PER FOOT

VERY loose 0 4LOOSE
5 10

MEDIUM DENSE 11 30DENSE
31 50

VERY DENSE OVER 50

U I >T«NDAMO SIfVC O^f Niptca

i—^—h i----- h—t

VERY THICK BEDDED DR MASSIVE THICKER THAN 3 3 ft
THICK BEDDED 1-3 3 ft

MEDIUM BEOOEO 4 1? in
THIN BEDDED 1-4 in

VERY THIN BEDDED 2/5-1 tnLAMINATED
1/6-2/5 In

THINLY LAMINATED 1/32-1/6 In
MICRD LAMINATED THINNER THAN 1/32 In

j/« im ■« *10 •K AAO

GAAVIl SAHO

COAKSi [ flUf COARU 1 MIOlUM { fINf illT AltOCLAV

uses CLASSIFICATION FOR SOILS
BOULDER COMLI *fMLf ■E' IILT CLAY

BOULOCn COMLl
CO«CLOMiRAM

RCMLE COHCLOMIRATC - sartTOHf
CLATSTONC AMO SHALE

IHOIVIOUAI.
AAATICHi
CCWSOLIOATtO

WENTWORTH SCALE FOR ROCK

TERMS USED TO DESCRIBE THE RELATIVE DEGREES OF ROCK CORE HARDNESS
DESCRIPTIVE TERMS DEFINING CHARACTERISTICS

VERY SOFT CRUSHES UNDER PRESSURE OF FINGERS AND/OR THUMB
SOFT

CRUSHES UNDER PRESSURE OF PRESSED HAMMER
MEDIUM HARD BREAKS EASILY UNDER SINGLE HAMMER BLOW BUT WITH CRUMBLY EDGES

HARO BREAKS UNDER ONE OR TWO STRONG HAMMER BLOWS BUT
WITH RESISTANT SHARP EDGES

VERY HARD BREAKS UNDER SEVERAL STRONG HAMMER BLOWS BUT WITH VERY 
RESISTANT SHARP EDGES AND MAY SPALL LEAVING CONCHOlOAL FRACTURES

THE SPACING OF THE DISCONTINUITIES 
IN THE ROCK MAY BE DESCRIBED 

BY ONE OF THE FOLLOWING TERMS

DESCHIPTIVE TERMS SPACING
VERY BROKEN LESS THAN 1 IN

BROKEN 1 IN TO 3 IN
SLIGHTLY BROKEN 3 IN TO 6 IN

UNBROKEN 6 IN AND greater

PROJECT NO. 303024 GENERAL NOTES AND LEGEND



DATE BEGAN: _l_LLl^?__
DATE FINISHED:-IzUlH.
GROUND SURFACE FI ; 555.6’

BORING NO. b-7 

___ z_____ E_____

FIELD FNGINFFR: G- HAWK 
CHECKED RY: D- ROHAUS

DEPTH
(FEET)

SAMPLE
TTPE

ELEV.
(FEET)

550.0

DESCRIPTION d
<ri

MEASURED
CONSISTENCY

(TSn
REMARKS

10.0

VERY SOFT, DARK BROWN. SILTY CLAY. 
SOME RNE SAND-MOIST

STIFF. BROWN, SILTY CLAY, TRACE RNE 
SAND. MOIST ^

540.0

530.0

30.0

510.0

r.-.-x VERY SOFT. BROWN. MEDIUM SAND.
-lSOME_MiDJUM_GRA^LrMOISJl,Oj-------

/ - X stiff. BROWN, SILTY CLAY. TRACE TO
/___ N ^ .SOME FLNE. TO .MEDIUM ^AiiDHvlOISI §JD’

/■fcOAL TAR. COAL PITCH. TRACE SULFUr7 
\ S / SOME BLAST FURANCE SLAG AT BOTTOM

aI

_sp_

cl

N/A
12.0'

BLAST FURANCE SLAG. TRACE COAL 
TAR AND IRON ORE

N/A

17.0’
VERY LOOSE. UGHT BROWN. RNE TO 
MEDIUM SAND. TRACE TO SOME RNE TO 
MEDIUM GRAVEL-MOIST

VERY LOOSE. BROWN, MEDIUM TO 
COARSE SAND, SOME RNE TO MEDIUM 
GRAVEL-MOIST

VERY LOOSE. BROWN. COARSE SAND 
AND RNE TO MEDIUM GRAVEL-WET

VERY LOOSE. BROWN, COARSE SAND 
AND RNE TO MEDIUM GRAVEL-WET

sp

sp

~38.0’

VERY LOOSE. BROWN. RNE TO MEDIUM 
GRAVEL AND COARSE SAND-WET

VERY LOOSE. BROWN. RNE TO MEDIUM 
GRAVEL-WET

~48.0*

VERY LOOSE. BROWN. RNE TO MEDIUM 
SAND-WET

ENCOUNTERED CONCRETE 
AT 9.0’. MOVED RIG 
~10.0’. REDRILLED THE 
HOLE TO TOP OF 
BEDROCK.

1.5-
2.0

N/A

N/A

^.25'

<0.25

<0.25

<0.25

<0.25

<0.25

<0.25

<0.25

PROJECT NO. 303024
PROJECT NAME: ALLIED - IRONTON

BORING NO. B-7 
SHEET 1 OF 2



DATE BEGAN: ’ -88
■RDRTNfi ND FIELD ENGINEER: HAWK

DATF nUISHED: 2-88 CHECKED BY: D- ROHAUS

GROUND SURFACE E-1 . 555.6’ N - FI -

ELEV.
(FEET)

DEPTH
(FEET)

SAMPLE
TVPE

PR
O

R
LE

DESCRIPTION

U
.S

.C
.S

.

MEASURED
CONSISTENCY

(TSF)
REMARKS

_ _A1 VERY LOOSE, BROWN. RNE TO MEDIUM 
SAND-WET

sp <0.25

55.0 V VERY LOOSE. BROWN. RNE TO MEDIUM 
SAND, TRACE FINE TO MEDIUM GRAVEL-uUU*U Y sp <0.25

- -/)1 WET

60.0 1
VERY LOOSE. BROWN. MEDIUM SAND. 
TRACE TO SOME RNE TO MEDIUM

— —

V

A
GRAVEL-WET sp <0.25

HNu = ~1ppm FOR 
CUTTINGS FROM 63.0’.

490.0
65.0 V

•
VERY LOOSE, BROWN, MEDIUM SAND. 
TRACE TO SOME RNE TO MEDIUM N/A N/A NO RECOVERY. BUT 

ASSUME SAME AS
ABOVE.

: :A :::i GRAVEL-WET

70.0
VERY LOOSE. BROWN. RNE TO MEDIUM 
SAND-WET

- -
V

A
::'xo sp <0.25

75.0 VERY LOOSE, BROWN. RNE TO MEDIUM 
SAND. TRACE MEDIUM TO COARSE40U.U VY sp 0.25

- -/A GRAVEL-WET

80.0 X •!*x*:*

VERY LOOSE. BROWN. RNE TO MEDIUM 
SAND. TRACE MEDIUM TO COARSE 
GRAVEL-WET N/A N/A

474.6 81.0 TOP OF BEDROCK ~81.0'
““

BOTTOM OF BORING
81.0’

- -

- -

- -

PROJECT NO. 303024
PROJECT NAME: ALUED - IRONTON

BORING NO. B-7 
SHEET 2 OF 2



DATE BEGAN: 1-13-88

DATE FINISHED: 1-14-88

GROUND SURFACE EL: 556.2'

BORING NO.. 

___ z_____ E.

B-8 FIELD FNGINFFR- G- HAWK 
CHECKED HY: D- ROHAUS

ELEV.
(FEET)

DEPTH
(FEET)

SAMPLE
TYPE DESCRIPTION

U
.S

.C
.S

.

MEASURED
CONSISTENCY

(TSF)

cl <0.25

cl 1.5

cl

sc

1.0-
1.5

1.0

N/A N/A

cl 0.75

sp <0.25

sp <0.25

sp <0.25

sp <0.25

sp <0.25

sp <0.25

sp <0.25

REMARKS

540.0

20.0

VERY SOFT. BLACK. RNE SILTY CLAY. 
TRACE TO SOME RNE SAND. TRACE 
FINE GRAVEL- MOIST

STIFF. BROWN. SILTY CLAY. TRACE COAL 
TAR AND WOOD. TRACE FINE SAND- 
MOIST

STIFF. BROWN. SILTY CLAY. TRACE RNE 
SAND. TRACE COAL TAR STREAKS- 
MOIST

~11.8’

LOOSE. BROWN. SILTY RNE SAND. SOME 
CLAY-MOIST
LOOSE. BROWN. SILTY RNE SAND. SOME 
CLAY-MOIST

~18.0’

30.0

35.0
520.0 _

40.0

Ii Sii 

1

i
i:i

MEDIUM STIFF. BROWN AND BLACK 
SILTY CLAY. TRACE RNE SAND-MOIST

~22.0’
VERY LOOSE. BROWN. RNE TO MEDIUM 
SAND. TRACE TO SOME RNE GRAVEL- 

•d MOIST

VERY LOOSE. MEDIUM SAND AND 
GRAVEL-MOIST

VERY LOOSE. MEDIUM TO COARSE SAND 
AND GRAVEL-MOIST

VERY LOOSE. BROWN. COARSE SAND. 
SJOME FINE TO MEDIUM GRAVEL-WET

VERY LOOSE. BROWN. MEDIUM TO 
COARSE SAND. SOME RNE GRAVEL-WET

45.0
510.0

VERY LOOSE. BROWN. MEDIUM TO 
COARSE SAND. TRACE RNE GRAVEL- 
WET

50.0

VERY LOOSE. BROWN. MEDIUM TO 
COARSE SAND. TRACE RNE GRAVEL- 
WET

HNu = ~300ppm FROM 
0.0' TO 3.0'.

PROJECT NO. 303024
PROJECT NAME: ALLIED - IRONTON

BORING NO. B-8 
SHEET 1 OF 2



1-13-88 FIELD ENGINEER:
CHECKED BY: D- ROHAUS

DATE BEGAN:
DATE RNISHED: 
GROUND SURFACE EL:

BORING NO.1-14-88

MEASURED
CONSISTENCY

(TSF)
DEPTH
(FEET)

SAMPLE
TYPE

ELEV.
(FEET) DESCRIPTION REMARKS

VERY LOOSE. BROWN. MEDIUM TO 
COARSE SAND, TRACE RNE GRAVEL- 
WET

VERY LOOSE. BROWN, MEDIUM TO 
COARSE SAND. TRACE RNE GRAVEL- 
WET

<0.25

<0.25500.0

VERY LOOSE. GRAY. RNE TO MEDIUM 
SAND. TRACE FINE GRAVEL-WET

<0.25

____________________________BLACK SHALE. SOME CONTAMINANTS '
~62.8*

CONTAMINATED BLACK 
SHALE AND BONEY 
COAL HAD A 
IRIDESCENT OILY SHEEN
S-14 ALSO CONTAM
INATED

VERY LOOSE. GRAY. FINE TO MEDIUM 
SAND, TRACE FINE GRAVEL-WET <0.25490.0

NO RECOVERY

TOP OF BEDROCK 74.0'482.2

BOTTOM OF BORING 
74.0'

PROJECT NO. 303024
PROJECT NAME: ALLIED - IRONTON

BORING NO. B-8 
SHEET 2 OF 2



DATE BEGAN: ^ -88 RORrMf; NT) FIELD ENGINEER:
DATE FINISHED: 15-88 OHFrKFn RY: D- ROHAUS

GROUND SURFACE n . 558.7’ N - -

ELEV.
(FEET)

DEPTH
(FEET)

SAMPLE
rrPE

PR
O

FI
LE

DESCRIPTION

U
.S

.C
.S

.

MEASURED
CONSISTENCY

(TSF)
REMARKS

— — 1 HARD. UGHT BROWN, SILTY CLAY-DRY
TO MOIST cl >4.0

5.0 V STIFF, LIGHT BROWN. SILTY CLAY-MOIST
cl 2.0

— — X ~6.5

550.0
— —

1
VERY LOOSE. UGHT BROWN, RNE SAND- 
MOIST

sp <0.25

ST-3 /
10.0 VERY LOOSE. UGHT BROWN. FINE SAND- 

MOIST

- - /N/A
sp <0.25

15.0 Vm VERY LOOSE, UGHT BROWN. FINE TO 
MEDIUM SAND. TRACE RNE GRAVEL-

- - X MOIST sp <0.25

540.0
— —A\m\ /m

1
VERY LOOSE. UGHT BROWN. RNE TO 
MEDIUM SAND. TRACE TO SOME RNE20.0 \y

- -A
TO MEDIUM GRAVEL-MOIST sp <0.25

25.0 V1 VERY LOOSE. UGHT BROWN. RNE TO 
MEDIUM SAND. TRACE TO SOME RNE

530.0

- - i
11

TO MEDIUM GRAVEL-MOIST sp <0.25

\ / VERY LOOSE, UGHT BROWN. RNE TO 
MEDIUM SAND, TRACE TO SOME RNE30.0 V

_ _ X TO MEDIUM GRAVEL-MOIST sp <0.25

- -Amii
I

35.0
ST-2/ VERY LOOSE. UGHT BROWN. RNE TO 

MEDIUM SAND, TRACE TO SOME RNE

520.0
- — /N/A

TO MEDIUM GRAVEL-MOIST sp <0.25

V / NO RECOVERY
“ 40.0 V ::::::::

1— -A ~43.0’

N/A N/A

45.0 o
VERY LOOSE. GRAY. FINE TO MEDIUM 
GRAVEL-WET HNu = 0

_ __ X <’1

0 «
gp <0.25 LEL = 0

510.0
— -x\ 0«

4

VERY LOOSE. GRAY. RNE TO MEDIUM 
GRAVEL. SOME COARSE SAND-WET“ 50.0

\=/ gp <0.25

PROJECT NO. 303024
PROJECT NAME: ALLIED - IRONTON

BORING NO. B-9 
SHEET 1 OF 2



DATE BEGAN: -88 HORTNfi Nf) B-10 FIFI n FNGINFFR: G. HAWK

DATE FINISHED: 19-88 flHFrKFn RY: D- ROHAUS

GROUND SURFACE E-1 . 558.4* 11

!Z

ELEV.
(FEET)

DEPTH
(FEET)

SAMPLE
TYPE

PR
O

FI
LE

DESCRIPTION

U
.S

.C
.S

.

MEASURED
CONSISTENCY

(TSF)
REMARKS

- -X1
MEDIUM STIFF, UGHT BROWN. SILTY
CLAY. TRACE RNE SAND-MOIST cl 1.0

HNu = Oppm
LEL = 0%

5.0
TOP OF SPOON - MEDIUM STIFF. UGHT 
BROWN. SILTY CLAY, TRACE RNE SAND- cl

V MUIo 1

550.0
- -A BOTTOM OF SPOON - SLAG.

COAL. TAR AND COAL PITCH, TRACE
SILT AND RNE SAND-MOIST ~8.0*

COAL
TAR

<0.25

\ /§ MEDIUM, STIFF, DARK BROWN. SILTY
CLAY. TRACE RNE SAND-MOIST10.0 w

- -A1 -12.5*
VERY LOOSE. BROWN. RNE SAND. TRACE 
SILT-MOIST

•^15.0

cl

-Tip-

<0.75

“<572^^

15.0 V
sp <0.25

- - A i STIFF. BROWN. SILTY CLAY-MOIST
~17.0* cl 1.5

540.0
/ \

VERY LOOSE. BROWN. RNE SAND-MOIST sp <0.25
\ /

1 S-5 WAS OIL STAINED
20.0 V VERY LOOSE. DARK BROWN, RNE SAND. 

TRACE FINE GRAVEL-MOIST

— _ X sp <0.25

- —x\25.0 wi
VERY LOOSE. DARK BROWN, RNE SAND. 
TRACE FINE GRAVEL-MOIST HNu = Oppm

LEL = 0%

530.0

- -X sp <0.25

1 VERY LOOSE. UGHT BROWN. MEDIUM TO 
COARSE SAND. TRACE RNE GRAVEL- 
MOIST

30.0 V S-7 DID NOT APPEAR

- -X1 sp <0.25 TO BE OIL STAINED

35.0 V1 VERY LOOSE, UGHT BROWN. MEDIUM TO 
COARSE SAND. TRACE TO SOME RNE TO HNu = 7ppm

LEL = on

520.0
- —Ai

■
MEDIUM GRAVEL-MOIST sp <0.25

ST-1 / VERY LOOSE. UGHT BROWN. MEDIUM TO 
COARSE SAND, TRACE TO SOME RNE TO40.0 m

1
- -

/ N/A

MEDIUM GRAVEL-MOIST N/A N/A

45.0
NO RECOVERY

510.0
— —

VX VERY LOOSE. UGHT BROWN. MEDIUM TO 
COARSE SAND. TRACE TO SOME RNE TO 
MEDIUM SAND. SOME COAL SHALE- 
MOIST

N/A N/A

50.0 \v i sp <0.25

PROJECT NO. 303024
PROJECT NAME: ALLIED - IRONTON

BORING NO. B-10 
SHEET 1 OF 2



DATE BEGAN: 1-15-88
1-15-88DATE RNISHED:

GROUND SURFACE EL: 558.7'

BORING NO. 

N______ z E

FIELD ENGINEER: G- HAWK 
CHECKED HY: D- ROHAUS

ELEV.
(FEET)

DEPTH
(FEET)

SAMPLE
TYPE

PR
O

R
LE

DESCRIPTION

SD
STI

MEASURED
CONSISTENCY

(TSF)
REMARKS

- -A
0 ''' “0°

, 0 0

VERY LOOSE, GRAY. RNE TO MEDIUM 
GRAVEL. SOME COARSE SAND-WET

~53.0'
gp <0.25

S-10 HAD SIGNS OF 
BLACK CONTAMINATION 
AND A OILY SHEEN ON 
THE SPOON.

HNu = Oppm55.0 V m VERY LOOSE. GRAY. RNE TO MEDIUM 
SAND. TRACE RNE GRAVEL-WET

500.0

- -A1
sp <0.25 LEL = 0%

S-11 AND S-12 ALSO 
HAD MINOR SIGNS OF 
CONTAMINATION

i VERY LOOSE. GRAY. RNE TO MEDIUM 
SAND. TRACE RNE GRAVEL-WET60.0 w

— -AI
sp <0.25

65.0 V1 VERY LOOSE. GRAY. RNE TO MEDIUM 
SAND. TRACE RNE GRAVEL-WET

S-13 HAD SIGNS OF 
CONTAMINENTS

490.0
— —A1 sp <0.25

\ / VERY LOOSE. GRAY. RNE TO MEDIUM 
SAND. TRACE RNE GRAVEL-WET

S-14 WAS VERY
70.0 V II CONTAMINATED WITH AN 

OILY TARRY UQUID. THIS 
□QUID FORMED A TAR
LIKE STAIN ON THE
LATEX GLOVE.— -Am

sp <0.25

75.0 X m VERY LOOSE. GRAY. RNE TO MEDIUM 
SAND. TRACE FINE GRAVEL-WET sp <0.25

482.7 76.0 Xi A TOP OF BEDROCK ~76.0*

_ _

BOTTOM OF BORING
76.0’

— -

— -

— -

— -

PROJECT NO. 303024
PROJECT NAME: ALLIED - IRONTON

BORING NO. B-9 
SHEET 2 OE 2



DATE BEGAN: 1-18-88 RORTNn. ND B-10 FIELD ENGINEER;
DATP FINISHED: 19-88 CHFCKFn RY: D- ROHAUS

GROUND SURFACE E■I . 558.4' N - F. -

ELEV.
(FEET)

DEPTH
(FEET)

SAMPLE
TYPE

^1 DESCRIPTION

U
.S

.C
.S

.

MEASURED
CONSISTENCY

(TSR
REMARKS

- -ra
1
II

VERY LOOSE. UGHT BROWN. MEDIUM TO 
COARSE SAND. TRACE TO SOME RNE TO 
MEDIUM SAND. SOME COAL SHALE- sp <0.25

55.0 V
MUIb 1
VERY LOOSE. UGHT BROWN. MEDIUM TO

500.0
— —A

COARSE SAND. TRACE TO SOME RNE TO 
MEDIUM SAND-MOIST sp <0.25

\ / VERY LOOSE. BROWN. MEDIUM SAND. 
TRACE TO SOME RNE TO MEDIUM60.0 V

- -[A
oKAVtL Wt, 1 sp <0.25

65.0 V VERY LOOSE. BROWN. MEDIUM SAND. 
TRACE TO SOME RNE TO MEDIUM

490.0
— —A1ill

GRAVEL-WET sp <0.25

\ / VERY LOOSE. BROWN. RNE SAND. TRACE 
MEDIUM SAND AND RNE GRAVEL-WET70.0 \y

— —A sp <0.25

75.0 X ii
m

VERY LOOSE, BROWN. RNE SAND. TRACE 
MEDIUM SAND AND RNE GRAVEL-WET sp <0.25

482.4 76.0 TOP OF BEDROCK 76.0’

— — BOTTOM OF BORING
76.0’

- -

- -

- -

- -

PROJECT NO. 303024
PROJECT NAME: ALUED - IRONTON

BORING NO. B-10 
SHEET 2 OF 2



DATE BEGAN; '' ^ -BB RORTNfi- ND FIR n FNGINFFR: G- HAWK

DATE FINISHED: 6-BB rwFncFn ry: D- ROHAUS

GROUND SURFACE -1 . 55B.2' N - Ti^ -

ELEV.
(FEET)

DEPTH
(FEET)

SAMPLE
TYPE 1 DESCRIPTION

(/i
d
ui
Z)

MEASURED
CONSISTENCY

(TSF)
REMARKS

- -X1
VERY LOOSE. BROWN AND ORANGE. RNE 
SAND. SOME SILTY CLAY. TRACE RNE 
GRAVEL-MOIST sc 0.25

S-1 CONTAINED LARGE 
PIECES SLAG AT THE
TOP OF SPOON

5.0
\s/mm

VERY LOOSE. BROWN. RNE SAND. TRACE 
MEDIUM SAND. TRACE FINE GRAVEL-

550.0
- -AI MOIST

sp 0.25

10.0 V/1 VERY LOOSE. BROWN. RNE SAND. TRACE 
MEDIUM SAND. TRACE FINE GRAVEL- 
MOIST

~12.0’

STIFF. BROWN, RNE SANDY SILTY- -A
sp

cl

0.25

1.5
\ /

m
CLAY. MOIST TO WET ~14.0' cl _ -1-1.15.0 \v LOOSE. BROWN. MEDIUM TO COARSE 
SAND. TRACE FINE GRAVEL-MOIST TO 
WET

540.0
— —AII

m

sp 0.6 -
0.75

20.0 \v VERY LOOSE, BROWN. COARSE SAND. 
SOME MEDIUM SAND. TRACE RNE
TO MEDIUM GRAVEL-MOIST TO WET

- • #- -A
sp <0.25

— _
25.0 W

VERY LOOSE. BROWN. VERY COARSE 
SAND. SOME MEDIUM TO COARSE

530.0 - -Xi
GRAVEL-MOIST

sp <0.25

30.0

::r-

VERY LOOSE. BROWN. VERY COARSE 
SAND, SOME MEDIUM SAND. SOME
MEDIUM TO COARSE GRAVEL-MOIST

— —X sp <0.25

35.0 m
mis:

VERY LOOSE. BROWN. VERY COARSE 
SAND. SOME MEDIUM SAND, SOME
MEDIUM TO COARSE GRAVEL-MOIST

520.0 X sp <0.25

~ 40.0 \s/ o

' 0

VERY LOOSE, BROWN, MEDIUM TO
COARSE GRAVEL, TRACE TO SOME

GROUND WATER LEVEL
AT 39.0’.

— —X 0 .
o °

MEDIUM TO COARSE SAND-WET
sp <0.25

“ 45.0 \s/ii VERY LOOSE. BROWN. MEDIUM SAND. 
TRACE FINE GRAVEL-WET

510.0

— —Ai
sp <0.25

50.0
\s/i VERY LOOSE. BROWN. RNE TO MEDIUM 

SAND. TRACE RNE GRAVEL-WET sp <0.25

PROJECT NO. 303024
PROJECT NAME: ALUED - IRONTON

BORING NO. B-11 
SHEET 1 OF 2



DATE BEGAN; 1-5-88

1-6-88DATE RNISHED:
GROUND SURFACE EL.: 558.2’

BORING NO___!zll

N_____ z E:

FIELD FNGINFFR: G. HAWK 
CHECKED HY; D- ROHAUS

ELEV.
(FEET)

DEp-m
(FEET)

SAMPLE
TYPE

PR
O

R
LE

DESCRIPTION

U
.S

.C
.S

.

MEASURED
CONSISTENCY

(TSF)
REMARKS

- -A1 VERY LOOSE, BROWN, RNE TO MEDIUM 
SAND, TRACE RNE GRAVEL-WET sp <0.25

55.0
VERY LOOSE, BROWN, RNE TO MEDIUM 
SAND, TRACE RNE GRAVEL-WET

<0.25
— — A m sp

500.0 — —

60.0 V/ VERY LOOSE, BROWN. RNE SAND-WET

— —A
*

1
sp <0.25

65.0 V/ VERY LOOSE. BROWN. RNE SAND-WET

490.0 - -A
sp <0.25

70.0 VERY LOOSE. BROWN. RNE SAND-WET

- - X sp <0.25

I I/’A •x-x- -73.4’

75.0 W ii VERY LOOSE. BROWN. RNE TO MEDIUM 
SAND. TRACE TO SOME MEDIUM TO 
COARSE GRAVEL-WETX gp <0.25

480.0 - -A11
VERY LOOSE. BROWN. RNE TO MEDIUM S-17 - NO VISUAL

SIGN OF CONTAMINATION80.0 X
SAND, TRACE TO SOME MEDIUM TO 
COARSE GRAVEL-WET gp <0.25

477.2 81.0 XitX TOP OF BEDROCK 81.0’

: :
BOTTOM OF BORING

81.0’

- -

— -

P -

PROJECT NO. 303024
PROJECT NAME: ALUED - IRONTON

BORING NO. B-11 
SHEET 2 OF 2



DATE BEGAN; 1-20-88

DATE RNISHED: 1-21-88
GROUND SURFACE EL: 556.0’

BORING NO.. 

____z_____ E.

B-12 FIELD FNGINFFR; G. HAWK 
CHECKED HY; D- ROHAUS

ELEV.
(FEET)

DEPTH
(FEET)

SAMPLE
TYPE DESCRIPTION

(n
u
(h
13

MEASURED 
CONSISTENCY 

(TSF)
REMARKS

550.0

10.0

15.0
540.0

20.0

530.0

526.0

25.0

30.0

VERY SOFT. DARK BROWN. SILTY CLAY- 
WET

^0’

HARD. COAL TAR. COAL PITCH. TRACE 
SULFUR-DRY 6.0’
■^ilr6ad~nT

COAL TAR. COAL PITCH. TRACE WOOD- 
DRY

COAL TAR. COAL PITCH-DRY

<0.25

N/A

N/A

N/A

COAL TAR. COAL PITCH-DRY

COAL TAR. COAL PITCH-DRY

ON THIRD ATTEMPT. HIT BRICKS. SLAG 
AND CONCRETE. UNABLE TO CONTINUE 
DRILUNG

N/A

N/A

HNu = 6ppm IN HOLE 
HNu = 2ppm AT 
BREATHING ZONE

HNu = 50ppm IN HOLE

HNu = 13ppm IN HOLE

AT 16.0’. ENCOUNTERED 
CONCRETE AND WAS 
UNABLE TO CONTINUE 
DRILLING. MOVED RIG 
6.0*. REDRILLED AND 
AGAIN HIT CONCRETE AT 
16.0*. MOVED RIG FOR 
THIRD TIME AND HIT 
BRICKS. CONCRETE. AND 
SLAG AT 30.0'.
BORING WAS ABANDONED 
BECAUSE UNABLE TO 
CONTINUE DRILUNG.

LEL = 100%
METHANE GAS VISIBLY 
BILLOWING OUT FROM 
HOLE.

BORING ABANDONED AFTER 
THIRD ATTEMPT

PROJECT NO. 303024
PROJECT NAME: ALLIED - IRONTON

BORING NO. B-12 
SHEET 1 OF 1



DATE RFfiAM- 1-14-8B 
DATE FINIRHFn- 1-29-88 
GROUND SURFACE EL: ..-gSe-V,

BORING NO. mw-19 

N E______ ^

FIELD FNGINFFR.- D- M. ROHAUS 
CHECKED BY:____G. L HAWK

ELEV.
(FEET)

DEPTH
(FEET)

SAMPLE
TYPE DESCRIPTION

(/i
ui/i

PENETRATION 
RESISTANCE 

(BLOWS PER FOOT) 
10 30 50

REMARKS

STIFF, DARK BROWN. SILTY CLAY, SOME 
SAND. SOME HARD SLAG, TRACE COAL 
TAR-MOIST

2.0’

STIFF, LIGHT BROWN. SILTY CLAY. SOME 
SAND. TOP 5* DARK BROWN. STAINED 
WITH COAL TAR-MOIST

4.0*

5.0

550.0

STIFF. UGHT BROWN SILTY CLAY. SOME 
SAND-MOIST

6.0’

540.0

HARD. UGHT BROWN. SILTY CLAY. SOME 
SAND-MOIST

~7.5*
BLACK, COAL PITCH. COAL TAR B.^

VERY STIFF, BLACK. COAL PITCH. COAL 
TAR. LAST 2* COAL WITH CLAY

10.0’

N/A

VERY STIFF, BLACK. COAL TAR. COAL 
PITCH, PIECE OF WOOD ON TOP N/A

12.0’

STIFF, BLACK. COAL TAR. COAL PITCH. 
1/4" CLAY "FLAKES" AT TOP. TRACE 
SLAG

14.0’
N/A

STIFF, BLACK. COAL TAR. COAL 
PITCH. VERY OILY TOP 2"

N/A
16.0’

VERY STIFF. BLACK. COAL TAR. COAL 
PITCH. VERY HARD SLAG AT TOP. NO 
OILY MATERIAL

18.0’
N/A

STIFF, BLACK. COAL TAR. COAL PITCH.
NO OILY MATERIAL-DRY
BOTTOM 12" HAS CONSISTENCY OF CLAY

20.0’
N/A

/

\

\

/

STIFF, BLACK. COAL TAR. COAL PITCH. 
VERY OILY

22.0’
N/A

STIFF, BLACK. COAL TAR. COAL PITCH. 
SLAG

24.0’
N/A

HARD. BLACK. COAL TAR. COAL PITCH. 
SOME OIL. RBERS. AND ALUMINUM

N/A

/

\
HNu = 43ppm 
IN HOLE 
HNu = 3ppm 
OUTSIDE HOLE
LEL = 07!

LEL = 2456

HNu = Ippm AT 
BREATHING LEVELj
HNu = 50ppm 
IN HOLE

HNu = 3—5ppm 
AT GROUND 
SURFACE

HNu = Ippm AT 
BREATHING LEVEL
HNu = 300ppm 
IN HOLE

65H

HNu = 3—4ppm 
LEL = 27!

HNu = 3—4ppm 
LEL = 07!

PROJECT NO. 303024
PROJECT NAME: ALUED - IRONTON

BORING NO. MW-19 
SHEET 1 OF 2



DATE BEGAN:__ 1-14-88
DATE nNI«;HFn; 1-29-88 

GROUND SURFACE EL: 556.4'

BORING NO___ mw-19_

N______ I E____________ Z.

FIELD FNRINFFR- D- M. ROHAUS 
CHECKED BY:____G. L HAWK

ELEV.
(FEET)

530.0

DEPTW
(FEET)

- \ S

30.0

- \ S

-\ S

32.5

35.0
_ \ S

520.0

37.5

40.0

512.4

42.5

44.0

SAMPLE
TYPE DESCRIPTION

26.0’

HARD. BLACK. COAL TAR. COAL PITCH. 
VERY STICKY. SOME CLAY IN MIDDLE

28.0’

HARD. BLACK. COAL TAR. COAL PITCH. 
VERY OILY

30.0’

HARD. BLACK. COAL TAR. COAL PITCH. 
LESS OILY

32.0’

HARD. BLACK. COAL TAR. COAL PITCH. 
VERY OILY

34.0’

HARD. BLACK. COAL TAR. COAL PITCH. 
NO OIL

36.0’

- \ S HARD. BLACK COAL TAR. COAL PITCH.
I VERY OILY (DRAINED ~2 CUPS)

38.0’

VERY STIFF. BLACK. COAL TAR. COAL 
PITCH. VERY OILY

40.0’

- \ S HARD. BLACK. COAL TAR. COAL PITCH.
[very oily. r.r. tie (all wood)

42.0’

■ii
VERY DENSE. BLACK TO DARK BROWN. 
MEDIUM TO COARSE SAND-WET

44.0’

2
(A
ij

PENETRATION 
RESISTANCE 

(BLOWS PER FOOT) 
10 30 50

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

sp

N

114H

\

REMARKS

HNu = 5ppm 
LEL = 0%

LEL = 25%
IN HOLE 
LEL = 0% AT 
GROUND 
SURFACE

LEL = 10%

HNu = 4ppm 
LEL = 10%

LEL = 17%

/

X NJ
70H

59.

HNu = Oppm 
LEL = 0%

HNu
LEL

Oppm
0%

BOTTOM OF SPUT SPOON SAMPUNG 
44.0’

CONTINUED TO BOTTOM OF BEDROCK 
WITH A SPUDDER RIG

PROJECT NO. 303024
PROJECT NAME: ALUED - IRONTON

BORING NO. MW-19 
SHEET 2 OF 2



DATE BEGAN; RORTNG NO MW-20 FIELD ENGINEER:
DATE FINISHED; ^ 25-88 OHFOKFn RY- D. ROHAUS

GROUND SURFACE E . 557.3’ N - E -

ELEV.
(FEET)

DEPTH
(FEET)

SAMPLE
TYPE

y
co
a:
a..

DESCRIPTION

U
.S

.C
.S

.

MEASURED
CONSISTENCY

(TSF)
REMARKS

- -X § STIFF, BROWN. SILTY CLAY. TRACE 
SAND-MOIST cl N/A

s

5.0
s STIFF. BROWN. SILTY CLAY. TRACE 

SAND-MOIST

550.0
- -

V
A

s

\ ~8.0’

cl 1.4

/ \ s

10.0 V VERY LOOSE. BROWN. FINE TO MEDIUM 
SAND. TRACE FINE GRAVEL-MOIST

— -A
sp <0.25

15.0 V VERY LOOSE. BROWN. RNE TO MEDIUM 
SAND. TRACE RNE GRAVEL-MOIST

3p <0.25

540.0 _ _ a\ y.-A-/ \

20.0 i
1

VERY LOOSE. BROWN. MEDIUM SAND. 
TRACE FINE TO MEDIUM GRAVEL-MOIST

- -
V

A
sp <0.25

25.0 1 VERY LOOSE. BROWN. MEDIUM SAND. 
TRACE FINE TO MEDIUM GRAVEL-MOIST

530.0
- -

V

A
sp <0.25

30.0 V VERY LOOSE. BROWN. MEDIUM SAND. 
TRACE FINE TO MEDIUM GRAVEL-MOIST

- —A11
sp <0.25

35.0 V VERY LOOSE. BROWN. MEDIUM SAND. 
TRACE FINE TO MEDIUM GRAVEL-MOIST

520.0
- -A■ sp <0.25

40.0 Vi VERY LOOSE. BROWN. MEDIUM SAND. 
TRACE RNE TO MEDIUM GRAVEL-MOIST '

- -A1 sp <0.25

45.0 VIIs VERY LOOSE. BROWN TO UGHT BROWN. 
MEDIUM TO COARSE SAND. TRACE

510.0
- -A

FINE GRAVEL-MOIST sp <0.25

50.0
\=/

NO RECOVERY N/A N/A
METAL RETAINER SPREAD 
TOO FAR APART.

PROJECT
PROJECT

NO. 303024 
NAME: ALLIED - IRONTON

BORING NO. MW-20 
SHEET 1 OF 2



1-23-88 FIELD FNJflINJFFR: G- HAWK 
CHECKED RY: D- ROHAUS

DATE BEGAN:
DATE RNISHED: 
GROUND SURFACE EL;

BORING NO1-25-88
557.3'

MEASURED
CONSISTENCY

(TSF)
DEPTH
(FEET)

ELEV.
(FEET) DESCRIPTION REMARKS

METAL RETAINER SPREAD 
TOO FAR APART.NO RECOVERY

VERY LOOSE. BROWN, FINE TO MEDIUM 
SAND. TRACE RNE GRAVEL-WET

<0.25

500.0

NO RECOVERY

NO RECOVERY

490.0

VERY LOOSE. BROWN, RNE TO MEDIUM 
SAND. TRACE RNE GRAVEL-WET

<0.25

VERY LOOSE, BROWN. RNE TO MEDIUM 
SAND. TRACE RNE GRAVEL-WET

<0.25

TOP OF BEDROCK 77.0'480.3

BOTTOM OF BORING 
77.0'

PROJECT NO. 303024
PROJECT NAME: ALUED - IRONTON

BORING NO. MW-20 
SHEET 2 OF 2



SECTION B
SOIL SAMPLE COLLECTION AND ANALYSES LOG



SOIL SAMPLE LOG

SAMPLE IDENTIFICATION 

BORING NO. SAMPLE NO.
SAMPLE

DATE DEPTH TYPE ANALYSIS
PERFORMED COMMENTS

B-7
B-7
B-7
B-7
B-7
B-7
B-7
B-7
B-7
B-7
B-7
B-7

S-1
S-2
S-3
S-4
S-5
S-6
S-7
S-8
S-9

S-10
S-11
S-12

1/11/88
1/11/88
1/11/88
1/11/88
1/11/88
1/11/88
1/11/88
1/11/88
1/12/88
1/12/88
1/12/88
1/12/88

'-3' Soil
'-8' Soil TPHC®
-13' Soil TPHC
'-18' Soil
'-23' Soil TPHC
'-28' Soil
'-33' Soil TPHC
'-38' Soil
'-43' Soil TPHC
'-48' Soil
'-53' Soil TPHC

53'-58' Soil TPHC, TOC°.
VOA*=, BNAE*^, 

BTU®

B-7 S-13 1/12/88 58'-63' Soil
B-7 S-14 1/12/88

00vO1

Soil
B-7 S-15 1/12/88 00 1 Soil
B-7 S-16 1/12/88 73'-78' Soil TPHC
B-7 S-17 1/12/88 78'-83' Soil TPHC, VOA, 

BNAE

footnotes at end of table.



SOIL SAMPLE LOG 
(Continued)

SAMPLE IDENTIFICATION

boring no. sample no.

B-8

B-8
B-8
B-8
B-8
B-8
B-8
B-8
B-8
B-8
B-8
B-8
B-8
B-8

B-8

S-1

S-2
S-3
ST-A
S-5
S-6
S-7
S-8
S-9
S-10
S-11
S-12
S-13
S-IA

S-15

SAMPLE
DATE

1/13/88

1/13/88
1/13/88
1/13/88
1/13/88
1/13/88
1/13/88
1/13/88
l/lA/88
1/14/88
1/14/88
1/14/88
1/14/88
1/14/88

1/14/88

DEPTH

0'-3'

3'-8'
8’-13'
13'-18'
18'-23'
23'-28'
28'-33'
33'-38'
38'-43’
43'-48'
48'-53'
53'-58'
58'-63'
63'-68'

68'-73'

TYPE

Soil

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Soil

ANALYSIS
PERFORMED

TPHC
Composite 

(S-l & S-2)
TPHC

TPHC

TPHC

TPHC

TPHC

TOC, TPHC, 
VOA, BNAE

COMMENTS

No recovery

See footnotes at end of table.



SOIL SAMPLE LOG 
(Continued)

SAMPLE IDENTIFICATION

boring no. sample no.
SAMPLE

DATE DEPTH TYPE ANALYSIS
PERFORMED COMMENTS

B-9
B-9
B-9
B-9
B-9
B-9
B-9
B-9
B-9
B-9
B-9
B-9
B-9
B-9
B-9

S-1
S-2
S-3
S-A
S-5
S-6
S-7
S-8
S-9

S-10
S-11
S-12
S-13
S-14
S-15

1/15/88
1/15/88
1/15/88
1/15/88
1/15/88
1/15/88
1/15/88
1/15/88
1/15/88
1/15/88
1/15/88
1/15/88
1/15/88
1/15/88
1/15/88

O'-3' Soil
3'-8' Soil TPHC
8'-13' Soil
13'-18' Soil
18’-23' Soil TPHC

00C
N

C
M Soil

28'-33' Soil TPHC
38'-43' Soil
43'-48' Soil
48'-53' Soil TPHC
53'-58' Soil
58'-63' Soil TPHC
63'-68' Soil
68'-73' Soil TPHC
73'-76' Soil TOC, TPI

No recovery

VOA, BNAE

See footnotes at end of table.



SOIL SAMPLE LOG 
(Continued)

SAMPLE IDENTIFICATION 

BORING NO. SAMPLE NO.
SAMPLE

DATE DEPTH TYPE ANALYSIS
PERFORMED COMMENTS

B-10
B-10
B-10
B-10
B-10
B-10
B-10
B-10
B-10
B-10
B-10
B-10
B-10
B-10
B-10
B-10

B-10

S-1
S-2
S-3
S-4
S-5
S-6
S-7
S-8
S-9

ST-1
S-9

S-10
S-11
S-12
S-13
S-14

S-15

1/18/88
1/18/88
1/18/88
1/18/88
1/18/88
1/18/88
1/18/88
1/18/88
1/18/88
1/18/88
1/18/88
1/18/88
1/19/88
1/19/88
1/19/88
1/19/88

1/19/88

0’-3’ Soil
3'-8' Soil TPHC
8'-13' Soil
13'-18' Soil TPHC
18'-23' Soil
23'-28' Soil TPHC
28'-33' Soil
33'-38' Soil TPHC

00 1 Soil
38'-43' Soil
43'-48' Soil
48'-53' Soil
53'-58' Soil
58'-63' Soil TPHC
63'-68' Soil
68'-73' Soil TPHC, VC 

BNAE
73'-78' Soil

No recovery

See footnotes at end of table.



SOIL SAMPLE LOG 
(Continued)

SAMPLE IDENTIFICATION
.INC NO. SAMPLE NO. DATE DEPTH TYPE PERFORMED

B-11 S-1 1/5/88 0'-3'4" Soil TPHC

B-11 S-2 1/5/88 3'4"-8'4" Soil
Composite 

(S-1 & S-2)
B-11 S-3 1/5/88 8'4”-13'4'’ Soil
B-11 S-4 1/5/88 13’4"-18'4" Soil
B-11 S-5 1/5/88 18'4"-23'4" Soil TPHC

B-11 S-6 1/5/88 23'4"-28'4" Soil
Composite 

(S-5 & S-6)

B-11 S-7 1/5/88 28'4"-33'4" Soil
B-11 S-8 1/5/88 33'4"-38'4" Soil TPHC
B-11 S-9 1/5/88 38'4"-43'4" Soil
B-11 S-10 1/5/88 43'4"-48'4" Soil TPHC
B-11 S-11 1/5/88 O'-3’4" Soil
B-11 S-12 1/5/88 1

o

Soil TPHC
B-11 S-13 1/6/88 0 1 Soil
B-11 S-14 1/6/88 0'-3'4" Soil
B-11 S-15 1/6/88 0'-3'4" Soil
B-11 S-16 1/6/88 0'-3'4" Soil TPHC
B-11 S-17 1/6/88 0'-3'4" Soil

COMMENTS

See footnotes at end of table.



SOIL SAMPLE LOG 
(Continued)

SAMPLE IDENTIFICATION
BORING NO. SAMPLE NO.

SHnJr'L.C.
DATE DEPTH TYPE PERFORMED

B-12 S-1 1/21/88 0'-3' Soil
B-12 S-2 1/21/88 3'-8' Soil TPHC
B-12 S-3 1/21/88 8'-13' Soil TPHC, BTU 

VOA, BNAE
B-12 S-4 1/21/88 13'-18' Soil TPHC
B-12 S-5 1/21/88 18'-23' Soil BTU
B-12 S-6 1/21/88 23'-28' Soil TPHC
B-12 S-7 1/21/88 28'-30' Soil TPHC

MW-19 S-1 1/14/88 O'-2' Soil TPHC
MW-19 S-2 1/14/88 2'-4' Soil Composite 

(S-1 & S-2)
MW-19 S-3 1/14/88 4'-6' Soil
MW-19 S-4 1/14/88 6’-8' Soil TPHC
MW-19 S-5 1/14/88 8'-10' Soil Composite
MW-19 S-6 1/14/88 10'-12' Soil (S-4, S-5, & 

S-6)
MW-19 S-7 1/14/88 12'-14' Soil TPHC
MW-19 S-8 1/15/88 14'-16' Soil Composite
MW-19

See footnotes

S-9

at end of

1/15/88

table.

16'-18' Soil (S-7, S-8, & 
S-9)

COMMENTS



SOIL SAMPLE LOG 
(Continued)

SAMPLE IDENTIFICATION 

BORING NO. SAMPLE NO.
SAMPLE

DATE DEPTH TYPE ANALYSIS
PERFORMED COMMENTS

MW-19
MW-19

S-10 1/15/88 18'-20' Soil TPHC, TOC
S-11 1/15/88 20'-22' Soil Composite

(S-10 & S-11) 
Total Metals, 

VOA, & BNAE
MW-19
MW-19
MW-19

S-12
S-13
S-14

1/15/88
1/15/88
1/15/88

22'-24'
24'-26'
26'-28'

Soil
Soil
Soil

TPHC
Composite 

(S-12, S-13, 
& S-14) 

BTU (S-14)
MW-19 S-15 1/15/88 28'-30' Soil
MW-19 S-16 1/15/88 30'-32'
MW-19 S-17 1/18/88 32'-34' Soil
MW-19 S-18 1/18/88 34'-36' Soil
MW-19 S-19 1/18/88 36'-38' Soil
MW-19 S-20 1/18/88 38'-40' Soil BTU, VOA, & 

BNAE
MW-19 S-21 1/18/88 40'-42' Soil
MW-19 S-22 1/18/88 42'-44' Soil
MW-19 Comp.

58'
1/19/88 58' Soil TPHC

MW-19 Comp.
75'

1/19/88 75' Soil BNAE, BTU,
& VOA

e footnotes at end of table.



SOIL SAMPLE LOG

SAMPLE IDENTIFICATION SAMPLE
DATE

(Continued)

ANALYSIS
PERFORMEDBORING NO. SAMPLE NO. DEPTH TYPE

MW-20 S-1 1/22/88 0'-3' Soil BTU
MW-20 S-2 1/22/88 3'-8' Soil TPHC
MW-20 S-3 1/22/88 8'-13' Soil Composite
MW-20 S-4 1/22/88 13'-18' Soil (S-2, S-3 & 

S-4)
MW-20 S-5 1/22/88 18'-23' Soil
MW-20 S-6 1/22/88 23’-28’ Soil
MW-20 S-7 1/22/88 28'-33' Soil
MW-20 S-8 1/22/88 33'-38' Soil
MW-20 S-9 1/22/88 38'-43' Soil
MW-20 S-10 1/23/88 43'-48' Soil
MW-20 S-11 1/23/88 48'-53' Soil

MW-20 S-12 1/23/88 53'-58' Soil
MW-20 S-13 1/24/88 58'-63' Soil

MW-20 S-14 1/24/88 63'-68' Soil

MW-20 S-15 1/24/88 68'-73' Soil TPHC
MW-20 S-16 1/24/88 73'-78' Soil Composite 

(S-15 & S-16

COMMENTS

No
Recovery

No
Recovery

No
Recovery

^TPHC = total petroleum hydrocarbons.
^TOC = total organic carbons.

*^VOA = volatile organic analysis.
'^BNAE = base-neutral and acid extractables.

®BTU = British Thermal Units per pound; the measure of heat of combustion.



SECTION C
GROUND WATER SAMPLE COLLECTION AND ANALYSES LOG



SAMPLE LOG FOR GROUND HATER

LOCAIIOH DATE l>8P™toVAII0»
VOLUME ANALYSIS

PERFORMED COMMENTS

MU2K1
MW2K2
MU2K3
MW2K4
MW2KS
MH2L1
MW2L2
MU2L3
MU2L4
MW2L5
MW2M1
MU2M2
MW2M3
MW2M4
MW2MS

MU3K1A
MW3K2A
MW3K3A
MW3K4A
MW3K3A
MU3L1A
MH3L2A
MU3L3A
MW3L4A
MW3LSA
MU3M1A
NU3M2A
MU3M3A
MU3M4A
MH3MSA

MH-2“
MH-2
MH-2
MH-2
MH-2
MH-2
MH-2
MH-2
MH-2
MH-2
MH-2
MH-2
MH-2
MH-2
MH-2

MH-3
MH-3
MH-3
MH-3
MH-3
MH-3
MH-3
MH-3
MH-3
MH-3
MH-3
MU-3
MU-3
MH-3
MH-3

1/28/88
1/28/88
1/28/88
1/28/88
1/28/88
1/31/88
1/31/88
1/31/88
1/31/88
1/31/88
1/31/88
1/31/88
1/31/88
1/31/88
1/31/88

1/26/88
1/26/88
1/26/88
1/26/88
1/26/88
1/26/88
1/26/88
1/26/88
1/26/88
1/26/88
1/27/88
1/27/88
1/27/88
1/27/88
1/27/88

44/517.60
44/517.60
44/517.60
44/517.60
44/517.60
64/497.60
64/497.60
64/497.60
64/497.60
64/497.60
83/478.60
83/478.60
83/478.60
83/478.60
83/478.60

45/517.24
45/517.24
45/517.24
45/517.24
45/517.24
65/497.24
65/497.24
65/497.24
65/497.24
65/497.24
86/476.24
86/476.24
86/476.24
86/476.24
86/476.24

1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

500 ml 
1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

250 ml 
1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

250 ml

1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

500 ml 
1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

500 ml 
1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

500 ml

total cyanide
total phenols
benzene
naphthalene
ammonia
total cyanide
total phenols
benzene
naphthalene
aounonia
total cyanide
total phenols
benzene
naphthalene
ammonia

total cyanide
total phenols
benzene
naphthalene
aounonia
total cyanide
total phenols
benzene
naphthalene
ammonia
total cyanide
total phenols
benzene
naphthalene
aounonia

sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled

without 
without 
without 
wi thout 
without 
wi thout 
wi thout 
without 
without 
wi thout 
without 
without 
wi thout 
wi thout 
without

purging,
purging,
purging,
purging,
purging,
purging,
purging,
purging,
purging,
purging,
purging,
purging,
purging,
purging,
purging.

used
used
used
used
used
used
used
used
used
used
used
used
used
used
used

Kenmerer
Kemmerer
Kemnerer
Keomerer
Kemmerer
Kemnerer
Kemmerer
Kemmerer
Kemmerer
Kemmerer
Kemmerer
Kemmerer
Kemmerer
Kemmerer
Kemmerer

See footnotes at end of table.



SAMPLE LOG TOR (SOUIiD WATER 
(Continued)

SAMPLE
NO.

LOCATION DATE
DEPTH/ELEVATION

(ft) VOLUME ANALYSIS
PERFORMED COMMENTS

MU3K1B
MW3K2B
MW3K3B
HW3K4B
MW3KSB
MN3L1B
MW3L2B
MN3L3B
MW3L4B
MU3LSB
MU3M1B
MW3M2B
MW3M3B
MU3M4B
MU3M5B

MU12K1
HW12K2
MN12K3
MNI2K4
MNI2KS
MNI2LI
HUI2L2
MNI2L3
MW12L4
MW12L5
MU12M1
MWI2M2
HW12M3
MU12M4
MW12M5

MW-3
MW-3
MM-3
MM-3
MM-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3
MW-3

MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12 
MW-12

2/3/88
2/3/88
2/3/88
2/3/88
2/3/88
2/3/88
2/3/88
2/3/88
2/3/88
2/3/88
2/3/88
2/3/88
2/3/88
2/3/88
2/3/88

1/28/88
1/28/8&
1/28/88
1/28/88
1/28/88
1/28/88
1/28/88
1/28/88
1/28/88
1/28/88
1/28/88
1/28/88
1/28/88
1/28/88
1/28/88

45/517.24
45/517.24
45/517.24
45/517.24
45/517.24
65/497.24
65/497.24
65/497.24
65/497.24
65/497.24
86/476.24
86/476.24
86/476.24
86/476.24
86/476.24

48/514.17
48/514.17
48/514.17
48/514.17
48/514.17
65/497.17
65/497.17
65/497.17
65/497.17
65/497.17
78/484.17
78/484.17
78/484.17
78/484.17
78/484.17

1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

250 ml 
1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

250 ml 
1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

250 ml

1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

500 ml 
1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

500 ml 
1 liter 
1 liter

VOA vial (40 ml) 
0.5 gallon 

500 ml

total cyanide
total phenols
benzene
naphthalene
ammonia
total cyanide
total phenols
benzene
naphthalene
ammonia
total cyanide
total phenols
benzene
naphthalene
ammonia

total cyanide
total phenols
benzene
naphthalene
ammonia
total cyanide
total phenols
benzene
naphthalene
ammonia
total cyanide
total phenols
benzene
naphthalene
ammonia

sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled
sampled

after 
after 
after 
after 
after 
after 
af ter 
after 
after 
after 
after 
after 
after 
after 
after

pumping
pumping
pumping
pumping
pumping
pumping
pumping
pumping
pumping
pumping
pumping
pumping
pumping
pumping
pumping

and purging 
and purging 
and purging 
and purging 
and purging 
and purging 
and purging 
and purging 
and purging 
and purging 
and purging 
and purging 
and purging 
and purging 
and purging

See footnotes at end of table.



SAMPLE LOG FOR GKOUID) WATER 
(Continued)

SAMPLE
NO. LOCATION DATE

DEPTU/ELEVATION
(ft) VOLUME ANALYSIS

PERFORMED

MN14K1 MW-14 2/3/88 30/517.05 1 liter total cyanide
MU14IC2 MW-14 2/3/88 30/517.05 1 liter total phenols
MW14K3 MW-14 2/3/88 30/517.05 VOA vial (40 ml) benzene
MW14K4 MW-14 2/3/88 30/517.05 0.5 gallon naphthalene
MW14KS MW-14 2/3/88 30/517.05 250 ml ammonia
MW14L1 MW-14 2/3/88 45/502.05 1 liter total cyanide
MW14L2 MW-14 2/3/88 45/502.05 1 liter total phenols
MN14L3 MW-14 2/3/88 45/502.05 VOA vial (40 ml) benzene
MW14U MW-14 2/3/88 45/502.05 0.5 gallon naphthalene
MU14L5 MW-14 2/3/88 45/502.05 500 ml ammonia
MW14M1 MW-14 2/3/88 63/484.05 1 liter total cyanide
MU14M2 MW-14 2/3/88 63/484.05 1 liter total phenols
MW14M3 MW-14 2/3/88 63/484.05 VOA vial (40 ml) benzene
MW14M4 MW-14 2/3/88 63/484.05 0.5 gallon naphthalene
MW14M5 MW-14 2/3/88 63/484.05 500 ml ammonia

MU19K1 MW-19 1/31/88 44/515.01 1 liter total cyanide
MU19K2 MW-19 1731/88 44/515.01 1 liter total phenols
MN19K3 MW-19 1/31/88 44/515.01 VOA vial (40 ml) VOA
MW19K4 MW-19 1/31/88 44/515.01 0.5 gallon PAH
MU19K3 MW-19 1/31/88 44/515.01. 250 ml ammonia
MW19L1 MW-19 1/31/88 60/499.01 1 liter total cyanide
MW19U MW-19 1/31/88 60/499.01 1 liter total phenols
MW19L3 MW-19 1/31/88 60/499.01 VOA vial (40 ml) VOA
MU19U MW-19 1/31/88 60/499.01 0.5 gallon PAN
MU19LS MW-19 1/31/88 60/499.01 250 ml ammonia
MW19M1 MW-19 1/31/88 75/484.01 1 liter total cyanide
MW19M2 MW-19 1/31/88 75/484.01 1 liter total phenols
MU19M3 MW-19 1/31/88 75/484.01 VOA vial (40 ml) VOA
MW19M4 MW-19 1/31/88 75/484.01 0.5 gallon PAH
MU19M3 MW-19 1/31/88 75/484.01 250 ml ammonia

See footnotes at end of table.

COMMENTS



SAMPLE LOG POR GROUND HATER 
(Continued)

SAMPLE
NO. LOCATION DATE DEPTH/ELEVATION 

(ft) VOLUME ANALYSIS
PERFORMED COMMENTS

MH19KLM6 MW-19 1/31/88 composite 2 liter gen. chem. (Cl i SO^) field composite
MW19KLM7 MW-19 1/31/88 composite 2 liter specified metals field composite
MW19KLM8 MW-19 1/31/88 composite 2 liter radiological, Ra field composite

MW20K1 MW-20 2/2/88 44/515.40 1 liter total cyanide
MW20K2 MW-20 2/2/88 44/515.40 1 liter total phenols
MH20K3 MW-20 2/2/88 44/515.40 VOA vial (40 ml) benzene
MW20K4 MW-20 2/2/88 44/515.40 0.5 gallon naphthalene
MW20KS MW-20 2/2/88 44/515.40 250 ml ammonia
MW20L1 MW-20 2/2/88 60/499.40 1 liter total cyanide
MH20L2 MW-20 2/2/88 60/499.40 1 liter total phenols
MW20L3 MW-20 2/2/88 60/499.40 VOA vial (40 ml) benzene
MW20LA MW-20 2/2/88 60/499.40 0.5 gallon naphthalene
MU20L3 MW-20 2/2/88 60/499.40 250 ml ammonia
MW20M1 MW-20 2/2/88 75/484.40 1 liter total cyanide
MW20M2 MW-20 2/2/88 75/484.40 1 liter total phenols
MU20M3 MW-20 2/2/88 75/484.40 VOA vial (40 ml) benzene
MW20M4 MW-20 2/2/88 75/484.40 0.5 gallon naphthalene
MH20MS MW-20 2/2/88 75/484.40 250 ml ammonia
MW20KLM6 MW-20 2/2/88 composite 2 liter none field composite
MW20KLM7 MW-20 2/2/88 composite 2 liter none field composite
MW20ICLM8 MW-20 2/2/88 composite 2 liter none field composite

MW21K1 MW-19 1/31/88 44/515.01 1 liter total cyanide field duplicate
MW21K2 MW-19 1/31/88 44/515.01 1 liter total phenols field duplicate
MH21K3 MW-19 1/31/88 44/515.01 VOA vial (40 ml) benzene field duplicate
MW21K4 MW-19 1/31/88 44/515.01 0.5 gallon naphthalene field duplicate
MW21K3 MW-19 1/31/88 44/515.01 250 ml ammonia field duplicate
MW21L1 MW-19 1/31/88 60/499.01 1 liter total cyanide field duplicate
MW21L2 MW-19 1/31/88 60/499.01 1 liter total phenols field duplicate
MW21L3 MW-19 1/31/88 60/499.01 VOA vial (40 ml) benzene field duplicate
MW21L4 MW-19 1/31/88 60/499.01 0.5 gallon naphthalene field duplicate
MW21L5 MW-19 1/31/88 60/499.01 230 ml ammonia field duplicate

See footnotes at end of table.

of
of
of
of
of
of
of
of
of
of

MW-19 
MW-19 
MW-19 
MW-19 
MW-19 
MW-19 
MW-19 
MW-19 
MW-19 
MW-19



S^LB WC FOR GROURD UAIBR 
(Continued)

SAMPLE
NO. LOCATION DATE DEPTH/ELEVATION 

(ft) VOLUME ANALYSIS
PERFORMED COMMENTS

MW21M1 MW-19 1/31/88 75/484.01 1 liter total cyanide field duplicate of MW-19
MW21M2 MW-19 1/31/88 75/484.01 1 liter total phenols field duplicate of MW-19
MW21M3 MW-19 1/31/88 75/484.01 VOA vial (40 ml) benzene field duplicate of MW-19
MW21M4 MW-19 1/31/88 75/484.01 0.5 gallon naphthalene field duplicate of MW-19
MW21MS MW-19 1/31/88 75/484.01 250 ml ammonia field duplicate of MW-19
MW21KLM6 MW-19 1/31/88 composite 2 liter none field duplicate of MW-19, field composite
MW21KLM7 MW-19 1/31/88 composite 2 liter none field duplicate of MW-19, field composite
MW21ICLM8 MW-19 1/31/88 composite 2 liter radiological, Ra field duplicate of MW-19, field composite

MW22K1 - 1/31/88 - 1 liter total cyanide field blank, deionized water run through I SCO
MW22K2 - 1/31/88 - 1 liter total phenols field blank, deionized water run through I SCO
MW22K3 - 1/31/88 - VOA vial (40 ml) benzene field blank, deionized water run through I SCO
MW22K4 - 1/31/88 - 0.5 gallon naphthalene field blank, deionized water run through I SCO
MW22K5 - 1/31/88 - 250 ml ammonia field blank, deionized water run through ISCO

^Depths reported were measured ^rom the highest point of the PVC casing. 
= Monitoring Well.



SECTION D
FILTER CAKE TESTING



Satish K. Gupta April 28, 1988

Glenn Schwartz Project No. 303024

FILTER CAKE TESTING/ALLIED IRONTON

To test the compatibility of the ground water with commercial bentonites, 
filter cake tests were performed. This test is an indicator of the 
susceptibility of bentonite attack by the ground water. The bentonites used 
in this test were Federal 90 and Federal 125. The ground water used in this 
testing program was obtained from Monitoring Well 19 (MW-19). (See Tables SDl 
through SD3 for results.) This water has a high solids content.

Filter cake tests are performed by first mixing a slurry of approximately four 
percent bentonite by weight with distilled water to obtain a 40-second marsh 
cone value.(a) After at least 12 hours of hydration, the slurry is placed on 
a sand bed in a standard API filter press. A schematic of the test apparatus 
is shown in Figure II. A 14 pound per square inch (psi) air pressure is 
applied to the system for two hours which results in the formation of a filter 
cake. The pressure is relieved and the remaining slurry is poured out and 
replaced with the permeant (ground water or distilled water). A 14 psi air 
pressure is then applied to the system and time-flow data are obtained. The 
filter cake tests (developed by IT) are performed using a single pressure 
source and flow readings are obtained simultaneously to ensure that each test 
is conducted under identical conditions.

Bentonites are evaluated by comparing the flow characteristics obtained from 
the permeation of the filter cakes. The effect of the ground water on various 
bentonites is evaluated by comparing the ratio of the ground water flow rate 
to the distilled water flow rate for the bentonites tested. A bentonite's 
permeability is evaluated by comparing the ground water and/or distilled water 
flow rates of various bentonites. Approximately ten pore volumes were 
permeated through the cakes, which is considered sufficient for this indicator 
test.

The six filter cake test results are presented in Tables SD4 to SD7 and 
Figures SD2 to SD9. Figures SD2 to SD5 graphically illustrate the ratio of 
the ground water flow rate to the distilled water flow rate versus the total 
flow of the ground water divided by the pore volume of the filter cake (pore 
volumes of fluid exchanged). Figures SD6 to SD9 illustrate the total flow of 
the distilled water and the ground water versus elapsed time. Photographs of 
the filter cakes after permeation are also attached.

(a)American Petroleum Institute (API), April 1976, "API Recommended Practice 
Standard Procedure for testing Drilling Fluids," API RP 13B, Sixth Edition, 
33 pp.



Figures SD2 Co SD5, the flow rates with ground water range from a factor of 
approximately 0.5 to 9 higher than the flow rates with distilled water. Based 
on past experience, bentonites with a ground water to distilled water ratio of 
less than approximately three have performed satisfactorily in detailed design 
testing (permeability tests). A total of four tests were performed on of the 
two bentonites tested. The results can be categorized by flow ratios into two 
groups; low and consistent (1.0 to 2.0) as shown in Figure SD2 and SD3 and 
high and inconsistent (0.5 to 8.9) as shown in Figure SD4 and SD5. Based on 
this flow ratio comparison, the bentonite in Che low grouping (Federal 90) is 
worth further consideration. The other bentonite. Federal 125, is considered 
undesirable for this site. The next evaluation criteria is Che effectiveness 
of a bentonite as an impermeable barrier. As shown on Figures SD6 to SD9, 
Federal 90 is again superior. Its ground water flow rate is approximately 
one-half less than the flow rate of Federal 125 bentonite.Based on these 
results and a visual observation of the cakes after permeation. Federal 90 
bentonite is worth further consideration.

The photographs of the filter cakes record the appearance after permeation.
The different colors shown on the filter cake photographs are believed to be 
caused by the uneven distribution of these solids and are not believed to have 
influenced the test results. Bentonite cracking during filter cake testing is 
not uncommon. It is our experience from other testing that cracking of the 
filter cake is not necessarily indicative of unsatisfactory performance of a 
soil-bentonite backfill. In addition, this test is an indicator test that 
provides timely data for selecting a superior bentonite prior to initiation of 
a long-term testing program. Long-term permeability tests should be used to 
evaluate the effects of the site ground water on the design backfill 
materials.

Sodium, calcium, and some heavy metals may affect bentonite. No significant 
effects were noticed during the filter cake testing using worst case site 
ground water. To further evaluate the effects of site ground water on the 
bentonite, additional long-term permeability tests would be conducted on the 
design mix (i.e., soil-bentonite) to simulate 30 or more years of flow.

GDS:wp



TABLE SD-1
STAGNANT HATER ANALYSIS 

SEMIVOLATILE HAZARDOUS SUBSTANCE LIST

PARAMETER

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
3,4-Benzofluoranthene 
Benzo(g,h,i)perylene 
Benzoic acid 
Benzo(k)fluoranthene 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
1.2- Dichlorobenzene
1.3- Dichlorobenzene
1.4- Dichlorobenzene 
3,3'-Dichiorobenzidine
2.4- Dichlorophenol 
Diethyl phthalate
2.4- Dimethylphenol
4.6- Dinitro-o-cresol
2.4- Dinitrophenol 
Dimethyl phthalate 
Di-n-butyl phthalate
2.4- Dinitrotoluene
2.6- Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene

CAS NUMBER^

83- 
208- 
120-

56-
50-

205- 
191-

65-
207-
100-
111-
111-

39638-
117-
101-
85- 

106-
91-
95-

7005-
218-

53-
132-
95-

541-
106-
91-

120-
84- 

105- 
534-

51- 
131-
84-

121-
606-
117-
206-

86-

■32-9
■96-8
12-7

■55-3
■32-8
■99-2
■24-2
■85-0
08-9
■51-6
■91-1
44-4
32-9
■81-7
55-3
68-7
47-8
58-7
57-8
72- 3 
01-9 
70-3 
64-9 
50-1
73- 1 
46-7 
94-1
83- 2 
66-2 
67-9 
52-1 
28-5 
11-3
74- 2 
14-2 
20-2
84- 0 
44-0 
73-7

SAMPLE IDENTIFICATION 
MW-19 0122095^ 

Concentration ug/l'^

<5,000
<5,000
18,000
<5,000
<5,000
<5,000
<5,000
48.000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 

<10,000 
<5,000 
<5,000 
<5,000 

<25,000 
<25,000 
<5,000 
<5,000 
<5,000 
<5,000 
<5,000 
5,300
6.000

See footnotes at end of table.



TABLE SD-1 
(Continued)

PARAMETER CAS NUMBER^
SAMPLE IDENTIFICATION 

MW-19 0122095^

Hexachlorobenzene 118-71-1
Concentration yg/J,'^

<5,000
Hexachlorobutadiene 87-68-3 <5,000
Hexachlorocyclopentadiene 77-47-4 <5,000
Hexachloroethane 67-72-1 <5,000
Indeno(1,2,3-cd)pyrene 193-39-5 <5,000
Isophorone 78-59-1 <5,000
2-Methylnaphthalene 91-57-6 <5,000
2-Methylphenol 95-48-7 <5,000
4-Methylphenol 106-44-5 13,000
Naphthalene 91-20-3 12,000
2-Nitroaniline 88-74-4 <25,000
3-Nitroaniline 99-09-2 <25,000
4-Nitroaniline 100-01-6 <25,000
Nitrobenzene 98-95-3 <5,000
2-Nitrophenol 88-75-5 <5,000
4-Nitrophenol 100-02-7 <25,000
N-Nitrosodi-n-propylamine 621-64-7 <5,000
N-Nitrosodiphenylamine 
(Diphenylamine)“

86-30-6 <5,000

p-Chloro-m-cresol 59-50-7 <5,000
Pentachlorophenol 87-86-5 <25,000
Phenanthrene 85-01-8 17,000
Phenol 108-95-2 <5,000
Pyrene 129-00-0 <5,000
1,2,4-Trichlorobenzene 120-82-1 <5,000
2,4,5-Trichlorophenol 95-95-4 <25,000
2,4,6-Trichlorophenol 88-06-2 <5,000

^The numbers presented in this column are the Chemical Abstracts Service 
(CAS) numbers used for cataloging the indicated compounds in the Chemical 
Abstracts Index.

^Ground water sample was collected upon encountering the ground water table 
during well installation. This sample was used in filter cake testing for 
slurry compatability.

‘^Mg/J, = micrograms per liter or parts per billion.
*^Detected as compound in parentheses.



TABLE SD-2
STAGNANT WATER ANALYSIS 

VOLATILE HAZARDOUS SUBSTANCE LIST COMPOUNDS

PARAMETER CAS NUMBER^
SAMPLE IDENTIFICATION 

MW-19 0122095'^ 
Concentration

Acetone 67-64-1
Benzene 71-43-2
2-Butanone 78-93-3
Bromoform 75-25-2
Carbon disulfide 75-15-0
Carbon tetrachloride 56-23-5
Chlorobenzene 108-90-7
Chlorodibromomethane 124-48-1
Chloroethane 75-00-3
2-Chloroethylvinyl ether 110-75-8
Chloroform 67-66-3
Cis-1,3-dichloropropene 10061-01-5
Dichlorobromomethane 75-27-4
1.1- Dichloroethane 75-34-3
1.2- Dichloroethane 107-06-2
1.1- Dichloroethylene 75-35-4
1.2- Dichloropropane 78-87-5
Ethylbenzene 100-41-4

320
1200
130
<25
<25
<25
<25
<25
<50
<50
<25
<25
<25
<25
<25
<25
<25
91



TABLE SD-2 
(Continued)

PARAMETER

2-Hexanone 

Methyl bromide 

Methyl chloride 

Methylene chloride 

4-Methyl-2-pentanone 

Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
trans-1,2-Dichloroethylene 

trans-1,3-Dichloropropene
1.1.1- Trichloroethane
1.1.2- Trichloroethane 

Trichloroethylene 

Vinyl acetate
Vinyl chloride 

Total xylenes

CAS NUMBER^

591-

74-

74-

75- 

108- 

100-

79-

127-

108-

156-

10061-

71-

79-

79-

108-

75-

95-

•78-6

•83-9

•87-3

09-2

•10-1

•42-5

•34-5

18-4

•88-3

60-5

02-6

55-6

00- 5

01- 6 

05-4 

01-4 

47-6

SAMPLE IDENTIFICATION 
MW-19 0122095^’ 

Concentration yg/S,*^

<50
<50
<50
<25
54

110
<25
<25
620
120
<25
<25
<25
450
<50
37

450

^The numbers presented in this column are the Chemical Abstracts Service 
(CAS) numbers used for cataloging the indicated compounds in the Chemical 
Abstracts Index.

^Ground water sample was collected upon encountering the ground water table 
during well installation. This sample was used in filter cake testing for 
slurry compatability.

‘^yg/il = micrograms per liter or parts per billion.



TABLE SD-3
STAGNANT WATER ANALYSIS 

TOTAL METALS 
FOR ALLIED IRONTON 
PROJECT NO. 30302A

PARAMETER UNITS^ SAMPLE IDENTIF 
MW-19 0122095 and

Aluminum mg/% 260
Antimony mg/S, 0.39
Arsenic mg/1 0.28
Barium mg/a 4.4
Beryllium mg/£ 0.024
Cadmium mg/1 0.029
Calcium mg/!, 1400
Chromium mg/ft 0.39
Cobalt mg/ft 0.24
Copper mg/ft 1.8
Iron mg/ft 810
Lead mg/ft 1.2
Magnesium mg/ft 190
Manganese mg/ft 14
Mercury mg/ft 0.10/0
Nickel mg/ft 0.78
Potassium mg/ft 150
Selenium mg/ft 0.034
Silver mg/ft 0.04
Sodium mg/ft 2900
Thallium mg/ft 0.011
Vanadium mg/ft 2.0
Zinc mg/ft 4.6

*mg/a = milligrams per liter or parts per million.
'’Ground water sample was collected upon encountering the ground water 
table during well installation. This sample was used in filter cake 
testing for slurry compatability.

‘^The indicated sample was prepared and analyzed in duplicate.



T..BLE SD-4
FILTER CAKE TEST

ALLIED IRONTON,303024,TESTl-2,FED 90
Bentonite Type; FED 90 Concentration:
Cake Foraation Tii 2.00 hrs. Harsh Cone:
Cake Thickness: 0.1-0.2 in. Total Filtrate Loss
Pore Voluie; 9.00 il. during cake foraation;

Coaaents:flU-19 C0HP0SITE WITH FEDERAL 90

45.00 ga/1
40.00 sec.

36.30 al.

ELAPSED BURRETTE BURETTE delta t delta flow delta flow PV
TIHE READING READING WATER LEACHATE EXCHANGE

H20 LEACHATE

(am) (all (ai) (am) ( al) (al) (al)

0.0 0.0 0.0
1.0 1.0 1.3 1 1.00 1.30 0.14
2.0 1.5 2.0 1 0.50 0.70 0.22
4.0 1.8 4.0 2 0.25 2.00 0.44

10.0 3.0 9.5 6 1.25 5.50 1.06
20.0 6.0 18.0 10 3.00 8.50 2.00
30.0 10.3 26.0 10 4.30 8.00 2.89
40.0 14.0 35.0 10 3.70 9.00 3.89
50.0 18.0 42.5 10 4.00 7.50 4.72
60.0 22.0 49.5 10 4.00 7.00 5.50
70.0 26.0 57.0 10 4.00 7.50 6.33
80.0 30.0 63.0 10 4.00 6.00 7.00

100.0 38.0 76.0 20 8.00 13.00 8.44
120.0 46.0 89.0 20 8.00 13.00 9.89
140.0 54.0 102.0 20 8.00 13.00 11.33
160.0 62.0 114.0 20 8.00 12.00 12.67
180.0 69.0 126.0 20 7.00 12.00 14.00
200.0 76.0 138.0 20 7.00 12.00 15.33
220.0 82.0 148.0 20 6.00 10.00 16.44
240.0 88.0 158.0 20 6.00 10.00 17.56
260.0 94.0 169.0 20 6.00 11.00 18.78
280.0 100.0 178.0 20 6.00 9.00 19.78
300.0 106.0 188.0 20 6.00 10.00 20.89
320.0 111.0 193.0 20 5.00 10.00 22.00
340.0 116.0 207.0 20 5.00 9.00 23.00
360.0 121.0 216.0 20 5.00 9.00 24.00
380.0 126.0 225.0 20 5.00 9.00 25.00
400.0 131.0 233.0 20 5.00 8.00 25.89
420.0 136.0 241.0 20 5.00 8.00 26.78
440.0 140.0 249,0 20 4.00 8.00 27,67
460.0 144.0 257,0 20 4.00 8.00 28.56
480.0 148.0 265.0 20 4.00 8.00 29.44
500.0 152.0 272.0 20 4.00 7.00 30.22
520.0 156.0 280.0 20 4.00 8.00 31.11
540.0 160.0 288.0 20 4.00 8.00 32.00
530.0 168.0 303.0 40 8.00 15.00 33.67
620.0 176.0 317.0 40 8.00 14.00 35.22
660.0 184.0 331.0 40 8.00 14.00 36.78

K (H20)

1.00
0.50
0.13
0.21
0.50
0.43
0.37
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.35
0.35
0.30
0.30
0.30
0.30
0.30
0.25
0.25
0.25
0.25
0.25
0.25
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

K(LEA) K(LEA)/K(H20)

1.30
0.70
1.00
0.92
0.85
0.80
0.90
0.75
0.70
0.75
0.60
0.65
0.65
0.65
0.60
0.60
0.60
0.50
0.50
0.55
0.45
0.50
0.50
0.45
0.45
0.45
0.40
0.40
0.40
0.40
0.40
0.35
0.40
0.40
0.38
0.35
0.35

1.30
1.40 
8.00
4.40
2.83 
1.86 
2.43 
1.88 
1.75 
1.88 
1.50 
1.63 
1.63 
1.63 
1.50 
1.71 
1.71 
1.67 
1.67
1.83 
1.50 
1.67 
2.00 
1.80 
1.80 
1.80 
1.60 
1.60 
2.00 
2.00 
2.00 
1.75 
2.00 
2.00 
1.88 
1.75 
1.75



TABLE SD-5 
FILTER CAKE TEST

allied IRONTON,303024,TESTl-5,fed SO
Eentonite Type; FED 90
CaK» Foraation Tiiti 2.00 firs.
CaKf Thicknass: 0.1-0.2 in.
Pore voluffle; 9.00 «1.

Comments.nu-I9 COMPOSITE UITH FEDERAL 9

Concentration;
Marsh Cone;
Total Filtrate Loss 
during cake formation;

lO

45.00 gm/1
40.00 sec.

36.30 ml.

ELAPSED BURRETTE BURETTE delta t delta flow delta flow P9 K (H20) KlLEAl K(LEA1/KIH20)
TIME READING READING WATER leachate EXCHANGE

H20 LEACHATE

(ml 1 imi) (mini (ml) (ml) (ml)

O.j 0.0 0.0
l.j 1.0 1.5 1 1.00 1.50 0.17 1.00 1.50 1.50
2.0 1.5 1.8 1 0.50 0,25 0.19 0.50 0.25 0.50
4.0 1,2 2.5 2 0.25 0.75 0..8 0.13 0.38 3.00

10.0 3.0 5.3 6 1.25 2.75 0.58 0.21 0.46 2.20
20.0 6.0 -1.8 10 3.00 6.50 1.31 0.30 0.65 2.17
30. ■; 10.3 18.3 10 4.30 6.50 2.03 0.43 0.65 1.51
40.0 14,0 24.0 10 3.70 5.75 2.69 0.37 0.58 1.55
50 0 18.0 30.5 10 4.00 6.50 3.39 0,40 0.65 1.63
oO.O 22.0 36.5 10 4.00 6.00 4.06 0.40 0.60 1,50
70.0 26.0 42.5 10 4.00 6.00 4.72 0.40 0.60 1.50
20.0 30.0 48.5 10 4.00 6.00 5,39 0.40 0.60 1.50

100.0 38.0 60.5 20 8.00 12.00 6.72 0.40 0.60 1.50
120.0 i6.0 71.5 20 8,00 11.00 7.94 0.40 0.55 1.38
luO 0 54.0 82.5 20 8.00 11.00 9,17 0.40 0.55 1.38
160.0 62.0 93.5 20 8.00 11,00 10.39 0.40 0.55 1.38
180.0 69.0 104.5 20 7.00 11,00 11.61 0.35 0.55 1.57
130.0 76.0 114.5 20 7.00 10.00 12.72 0.35 0.50 1.43
020.0 32.0 124.5 20 6.00 10.00 13.83 0.30 0.50 1.67

- .1 28.0 134.5 20 6.00 10.00 14,94 0.30 0,50 1.67
2p0 1 94,0 143.5 20 o.OO 9.00 15.94 0.30 0.45 1.50
280.0 ICG.O 152.5 20 6.00 9.00 16.94 0,30 0.45 1.50
jUv j 106.0 i62.5 20 6.00 10,00 18.06 0.30 0.50 1.67
;:o 0 111.0 172.5 20 5.00 10,00 19.17 0 25 0.50 2.00
3C J Up 0 181,5 20 5.00 9,00 20.17 0.25 0.45 1.80
O'pO.O 121.0 190.5 20 5.00 9.00 21.17 0.25 . 0.45 1.80
320 3 126.0 .99,5 20 5.00 9,00 22.17 0.25 0.45 1,80
iOO' 0 131.0 206.5 20 5.00 7.00 22.94 0.25 0.35 1.40
clO 3 136.0 214.5 20 5.00 8.00 23.33 0.25 0.40 l.pO
-iO. 0 140.0 222.5 20 4,00 8.00 24.72 0.20 0,40 2.00
lioC. 0 144.0 230.5 20 4.00 8.00 25.61 0.20 O.lO 2.00
iiO. 0 142.0 238.5 20 4.00 8.00 26.50 0.20 0,40 2.00
500.0 152.0 245.5 20 4.00 7.00 27.28 0.20 0.35 1.75
500.0 156.0 252.5 20 4.00 7.00 28,06 0.20 0.35 1.75
6.C : IpC.O 259.5 20 4.00 7.30 28.83 0.20 0.35 1 75
580,3 1p2 3 272.5 40 8.00 13.00 30.28 0.20 0.33 1.63
: -1 . ;S5.5 wu 8.GO 13.30 31.72 0.20 0.33 1.63
■: I - 13u 0 298.5 40 3.00 13 GO 33.17 22 ■2.33



TABLE SD-6

FILTER CAKE TEST
allied IRONTON,303024,TEST3-4.fed :25

Be^tonitt Tyce; FEDERAL 125
Cane Formation Tim 2.00 hrs.
Cakt Thickness; 0,1-0.2 in.
Fore Volume: 9,00 ml.

Coffiffients:hW-19 COflPOSITE UITH FEDERAL

Concentration:
Harsh Cone;
Total Filtrate Loss 
during cake formation:

125

37.50 gm/1 
41.00 sec.

62.30 ml.

ELAPSED SURRETTE BURETTE delta t delta flou delta flow PV K (H20) K(L£A) K(L£A)/K(n20i
■I.hE READING READING HATER LEACHATE exchange

H20 LEACHATE

Tjiin) (ml) (ml) (min) (ml) (ml) (ml)

2.0 1.5 2.0 2 1.50 2.00 0.22 0.75 1.00 1.33
4.0 2.5 5.0 2 1.00 3.00 0.56 0,50 1.50 3.00

IC.O 3.8 14,0 6 1.25 9.00 1.56 0.21 1.50 7.20

;:.o 5.0 25.0 10 2.25 11.00 2.78 0.23 1.10 4.39
30.'] 8.0 39.8 10 2.QG 14.75 4.42 0.20 1.48 7.38
40.0 10,0 50.0 10 2.00 10.25 5.56 0.20 1.03 5.13
sc.; 12.0 63.0 10 2.0C 13.00 7.00 0.20 1.30 6.50
cO.O -.4.0 75,0 • 10 2.00 12.00 8.33 0.20 1.20 6.00
70 u 16.0 88.0 10 2.00 13.00 9,78 0.20 1.30 6.50
50.0 18.0 100.5 10 2.00 12.50 11.17 0.20 1.25 6.25

IGQ.O 22.0 122.5 20 4.00 22.00 13.6L 0.20 1.10 5 50
.20.0 27.0 144.5 20 5.00 22.00 16.06 0.25 1 .0 4.ft0
140.0 47.0 166.5 20 20,00 22.00 18.50 1.00 1.10 l.iu
■;60 0 o6.0 186.5 20 19.00 20.00 20.72 0.95 1.00 1.05
.50 C 84 0 206.0 20 18.00 19.50 22.39 0.90 0.98 1.08
. - I , .02 0 225.5 20 18.00 19.50 25.06 0.90 0.98 1.08

12C.0 244.5 20 18.00 19.00 27.17 0.90 0.95 1.U6
I3C.0 262.5 20 10.00 18,00 29.17 0.50 0.90 1.80

2^'j : 141,0 230.5 20 11.00 13.00 31..7 0.55 0.90 1.64
2iZ I 150.0 :^-6.5 20 9.00 16,00 32.9ft 0.45 G.30 1.78
]‘OC- G loS.O 311.5 20 16.00 15.00 34 61 0.30 0.75 0 9ft
122 2 317 5 20 12.00 6,00 35.28 0.60 0.30 0.50
:lq 2 153 ; 3.9 5 20 5.00 2.00 35.50 0.25 0.10 0.40
^ V il “i 157,0 320,5 20 4.00 1.00 35.61 0.20 0.05 0.25



TA3LS SD-7

FILTER CAKE TEST
allied IRONTON,303024,TEST3-6,fed 125

Bentonite Type: FEDERAL 125
CaKe Forsation Tia 2.00 hrs.
Cake Thickness: 0.1-0.2 in.
Pore Voluae: 9.00 al.

ComaentS:f1W-19 COfIPOSITE UITH FEDERAL 1

Concentration;
Harsh Cone;
Total Filtrate Loss 
durinj cake foraation;

25

37.50 ga/1
41.00 sec.

62.30 il.

ELAPSED BURRETTE BURETTE delta t delta flow delta flow PV K (H20) K(LEA) K(LEA)/K(H20)
TItlE READING READING WATER LEACHATE EXCHANGE

H20 LEACHATE

(ainl (al) (al) (ain) (al) (al) (al)

0.0 0.0 0.0
2.0 1.5 1.0 2 1.50 1.00 0.11 0.75 0.50 0.67
4.0 2.5 1.5 2 1.00 0.50 0.17 0.50 0.25 0.50

10.0 3.8 7.0 6 1.25 5.50 0.78 0.21 0.92 4.40
20.0 6.0 11.8 10 2.25 4.75 1.31 0.23 0.48 2.11
30.Q 8.0 29.5 10 2.00 17.75 3.28 0.20 1.78 8.87
40.0 10.0 39.5 10 2.00 10.00 4.39 0.20 1.00 5.00
50.0 12.0 49.5 10 2.00 10.00 5.50 0.20 1.00 5.00
60.0 14.0 59.5 10 2.00 10.00 6.61 0.20 1.00 5.00
70.0 16.0 69.0 10 2.00 9.50 7.67 0.20 0.95 4.75
80.0 18.0 78.0 10 2.00 9.00 8.67 0.20 0.90 4.50

100.0 22.0 96.5 20 4.00 18.50 10.72 0.20 0.93 4.63
120.0 27.0 114.5 20 5.00 18.00 12.72 0.25 0.90 3.60
140.0 47.0 132.5 20 20.00 18.00 14.72 1.00 0.90 0.90
160.0 66 0 148.5 20 19.00 16.00 16.50 0.95 0.80 0.84
180.0 84.0 164.5 20 18.00 16.00 18.28 0.90 0.80 0.89
200.0 102.0 180.5 20 18.00 16.00 20.06 0.90 0.80 0.89
220.3 120.0 195.5 20 18.00 15.00 21.72 0.90 0.75 0.83
240.0 130.0 205.5 20 10.00 10.00 22.83 0.50 0.50 1.00
2p0.0 141.0 220.5 20 11.00 15.00 24.50 0.55 0.75 1.36
280.0 150.0 234.5 20 9.00 14.00 26.06 0.45 0.70 1.56
300.0 166.0 248.5 20 16.00 14.00 27.61 0.80 0.70 0.88
320.0 178.0 261.5 20 12.00 13.00 29.06 0.60 0.65 1.08
340.0 183.0 274.5 20 5.00 13.00 30.50 0.25 0.65 2.60
360 0 187.0 286.5 20 4.00 12.00 31.83 0.20 0.60 3.00
380.0 191 0 298.5 20 4.00 12.00 33.17 0.20 0.60 3.00
400.0 194.0 302.5 20 3.00 4.00 33.61 0.15 0.20 1.33
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B. K. Price

April 29, 1988

Project No. 303024

RECOVERY WELLS AT GOLDCAMP AREA, ALLIED IRONTON - PRELIMINARY INVESTIGATION

INTRODUCTION

This memo describes preliminary calculations which have been performed to 
investigate the potential for recovery wells at the Goldcamp site, Ironton.

The approach consisted of using three programs on a personal computer (PC).
The program TGUESS was run using input from single well pumping tests carried 
out in January and February 1988 to obtain information regarding hydraulic 
conductivity of the aquifer. Model PTl was used to simulate a single recovery 
well. This provided information regarding aquifer pumping rates, radius of 
influence, and drawdown. The THEIS well field model was used to determine 
possible recovery well spacings and to investigate the impact of the Ohio 
River on the recovery well system.

Assuming that a slurry wall was constructed to enclose the Goldcamp area, 
calculations were performed to determine the required pumping rate of wells 
within the slurry wall to draw the inside water level down and to capture 
water passing through the slurry wall into the enclosed area.

RESULTS

1. Analysis of single well pumping tests by the program TGUESS performed at 
the Goldcamp area in January and February 1988 indicates that local aquifer 
hydraulic conductivity, K, varies from 10”^ to 10~'^ centimeter per second 
(cm/s) with an average value of about 6 x 10~^ cm/s.

2. Model PTl (Walton, 1987, Ground Water Pumping Test Models) was used to 
investigate potential pumping rates for recovery wells. The following 
assumptions were made for this model and the THEIS models:

Horizontal aquifer hydraulic conductivity, K. .-2 - 10”^ cm/s

5 \Vertical aquifer hydraulic conductivity, K 
Aquifer specific yield, S = 0.2 
Aquifer saturated thickness, b = 40 feet 
The local ground water gradient = 0 
Effective radius of recovery wells = 0.25 foot 
The aquifer is homogeneous and isotropic 
No nearby constant head boundaries, i.e., no Ohio River
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The following table summarizes the test results at the end of 120 days:

h
(cm/s)

.-2

fi

Q
(gpm)

50
50
25
25

DRAWDOWN AT 
PUMPING WELL 

(ft)

13.98
6.26
1.32
0.65

DRAWDOWN AT 
250 FEET 

(ft)

2.19
1.08
0.37
0.04

HYDRAULIC 
GRADIENT 

WITHIN 250 FEET 
OF PUMPING 

WELL
.-24.7 X

2.1 X
3.8 X 
2.4 X

)-2

APPROXIMATE 
RADIUS OF 
INFLUENCE 

(ft)

> 2,500 
6,280 
2,500

> 3,460

This indicates that a pumping rate of 25 gallons per minute (gpm) is unlikely 
to give much drawdown at the recovery well and, more importantly, does not 
give a high hydraulic gradient toward the well. To achieve "capture" of con
taminants by the recovery wells, a hydraulic gradient toward the recovery 
wells must be induced which is higher than the regional hydraulic gradient. 
Here the initial analysis shows that a pumping rate of 50 gpm may be 
sufficient to achieve this. This was investigated further with the results 
presented in the next section with regard to multiple recovery wells.

3. The THEIS well field model was employed to investigate the interaction of 
recovery wells. The following situations were investigated:

= 10”^ cm/s and 10“^ cm/s 
Q = 25 gpm and 50 gpm 
Well spacing = 50 feet, 100 feet 
t = 1 day, 10 days, 30 days, 120 days

Ranges for drawdowns at the wells and at the midpoint between the wells along 
with induced hydraulic gradients (for 120 days) are shown in the following

cm/s and thetable. The first number in the range given refers to Kj^ 
second number refers to K ~ m-2 —/_

>-l
cm/s.

WELL
SPACINGS

(ft)
Q

(gpm)
DRAWDOWN AT 
CENTER WELL 

(ft)

DRAWDOWN AT 
MIDPOINT 
BETWEEN 

WELLS 
(ft)

HYDRAULIC
GRADIENT

TO
RECOVERY

WELL

1 DAY
50 25 0.8 - 5.3 0.5 - 2.4 N.C.
50 50 1.5 - 10.7 0.9 - 4.9 N.C.

100 25 0.7 - 4.6 0.3 - 1.2 N.C.
100 50 1.3 - 9.2 0.7 - 2.5 N.C.

®See footnote at end of table.
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WELL
SPACINGS

(ft)
Q

(gpm)
DRAWDOWN AT 
CENTER WELL 

(ft)

DRAWDOWN AT 
MIDPOINT 
BETWEEN 

WELLS 
(ft)

HYDRAULIC
GRADIENT

TO
RECOVERY

WELL

10 DAYS
50
50

100
100

25
50
25
50

1.0
2.0
0.9
1.8

7.6 
15.3
6.7 
13.A

0. 7
1. A 
0.6 
1.1

4.7
9.4
3.3
6.6

N.C.
N.C
N.C.
N.C.

30 DAYS

120 DAYS

50 25 1.1 - 8.8 0.8 - 5.8 N.C.
50 50 2.2 - 17.5 1.6 - 11.6 N.C.

100 25 1.0 - 7.8 0.7 - 4.4 N.C.
100 50 2.0 - 15.7 1.3 - 8.8 N.C.

50 25 1.2 - 10.2 1.0 - 7.2 8.0 X 10"^ -
50 50 2.5 - 20.4 1.9 - 14.5 2.4 X 10"2 -

100 25 1.1 - 9.2 0.8 - 5.8 6.0 X 10 1 -
100 50 2.3 - 18.5 1.6 - 11.6 1.4 X 10”2 -

1.2 X
2.4 X
6.8 X
1.4 X .-1

^N.C. = Not Calculated

Ac the end of 120 days, a pumping rate of 50 gpm and well spacing of 100 feet 
will produce a drawdown at the well of 50 percent of the saturated thickness 
and a drawdown at the midpoint between the recovery wells of approximately

) cm/s). The regional25 percent of the saturated thickness (if =
hydraulic gradient toward the Ironton Iron recovery wells has been calculated 
as approximately 3.1 x 10 foot per foot (ft/ft). The maximum hydraulic 
gradient in the Goldcamp area is toward Che river and is 2.0 x lO”^ £t/ft. 
Normally to achieve capture of contaminants by Che recovery well, a pumping 
rate must be chosen which can achieve an induced hydraulic gradient toward the 
recovery well which is higher than the maximum regional gradient.

It is proposed that recovery wells be situated down gradient of the 
contaminant plume as defined in Figure SE-1. The well locations are 
preliminary and exact locations should be established during the detailed 
design of the selected remedial action alternative. In this case, it is not
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necessary to produce an induced hydraulic gradient that is much greater than 
the regional gradient since the natural flow is towards the recovery wells. 
Several recovery well scenarios are possible, using single or multiple 
wells. Two scenarios were investigated using the THEIS model. The first 
scenario used a line of recovery wells pumping at a moderate rate. The second 
scenario used a single recovery well pumping at a high rate equal to the 
combined pumping from the multiple well case.

For the first scenario, it is anticipated that recovery wells would be placed 
along the line A-A' in Figure SE-1. The data indicates that drawdown at well 
centers and at midpoints between wells is greater for 50-foot centers than for 
100-foot centers. However, the difference is not very great and greater than 
10 feet of drawdown at the midpoint wells is probably sufficient drawdown for 
the purpose of water capture. As stated, the maximum hydraulic gradient in 
the GDA is 2.0 x 10”^ feet per foot; the hydraulic gradient to the recovery 
well induced by pumping will likely give a sufficient gradient with 100-foot 
centers to overcome the regional gradient and ensure contaminant capture. In 
light of the above, although 50-foot centers give larger numbers for the 
parameters given, 100-foot centers give values which are expected sufficient 
to capture the contaminant plume. Accordingly, 100-foot spacing is 
suggested. Six to ten wells spaced 100 feet apart and pumping at rates of 
50 gpm each should be sufficient to effectively capture the contaminant 
plume. This assumes that the shape of the contaminant plume is adequately 
simulated by Figure SE-1. The combined pumping rate of all recovery wells 
would total 300 to 500 gpm. The shape of the capture zone can be described as 
shown in Figure SE-2. Flow lines within the capture zone are directed towards 
the pumping well and flow lines outside of the capture zone are not. The 
distance from the pumping well to the "stagnation point" in the direction of 
regional flow r, is found from the equation below. A solution is given for 
the case where Q equals 50 gpm.

r = Q T (2nb V ) 
nat

where
Q = pumping rate of recovery well = 50 gpm = 1.1 x 10“^ ft/s, 
b = aquifer thickness = 40 feet, and

nat 
where

= natural velocity of ground water (Darcy velocity)
"h'

= horizontal hydraulic conductivity = 6 x-10 cm/s =
2.0 X 10”'^ ft/s (average value), 

i = ground water flow gradient = 2.5 x 10 (calculated), and 
n = porosity = 0.3 (assumed).
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Consequently,

Qn
26

f (2TTbK, i), 
feet. ^

For the second scenario a single well is envisioned to replace the line of 
pumping wells in the first scenario. The pumping rate for this well may be as 
much as 300 to 500 gpm. For this situation, the distance from the pumping 
well to the stagnation point, in the direction of regional flow, r, was 
calculated to be between 160 and 260 feet. However, because regional flow 
will direct contaminants to the recovery well, it is anticipated that the 
actual Q required at a single recovery well would be much lower (probably 
lower than 200 gpm).

Modeling studies were conducted in the area in 1986 (IT, 1986, RI,
Appendix F). The steady state simulation of ground water contours is shown in 
Figure SE-3. The modeling exercise used a pumping rate of 250 gpm for 
Well CG-3. The steady state simulation shows a cone of influence of about 
2,000 feet in diameter. Assuming that the aquifer conditions around CG-3 are 
analogous to the conditions around the proposed recovery well, then the cone 
of influence under steady state conditions at the proposed recovery well can 
be expected to be similar in shape and extent for similar pump rates. This 
analogy suggests that a single recovery well pumping at about 250 gpm may be 
more than sufficient to clean up the ground water beneath the Goldcamp site, 
supporting a flow rate of less than 250 gpm.

A. The THEIS model was used to simulate the effect of the Ohio River on the 
recovery wells. The Ohio River, which acts as a recharge boundary, was simu
lated by using a series of "image" wells. The image wells were placed the 
same distance from the boundary as the recovery wells, but on the opposite 
side of the boundary to simulate a recharge boundary. The pumping rate of the 
image wells was equal to that of the "real" wells, but water was introduced 
into the aquifer rather than removed. Cases were simulated with distance from 
the wells to the boundary of 100, 200, and 300 feet all with pumping rates of 
50 gpm. The results are given in the table below for 120 days of pumping;

DISTANCE FROM 
RECOVERY WELL TO 

BOUNDARY (ft)

DRAWDOWN 
IN WELL ASSUMING 
NO BOUNDARY (ft)

DRAWDOWN
IN WELL ASSUMING 

A BOUNDARY (ft)
PERCENT REDUCTION 

IN DRAWDOWN

100
200
300

3.65
3.65
3.65

1.87
2.30
2.56

49
37
30

This may indicate that as much as 50 percent of the water from the recovery 
wells may be derived from the recharge boundary of the Ohio River. The 
approach assumes that the river fully penetrates the aquifer. This is not the 
case and the relationship is much more complicated than it would appear from
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this simplified approach. The contribution of the river water to the total 
flow from the wells is likely to decrease as pumping rate decreases and 
distance from the river increases.

The amount of water traveling from the Ohio River to the pumping wells of the 
Coal Grove area has been determined previously using the IT GEOFLOW model. A 
range of 19 to 49 percent was determined (IT Internal File No. F-6, 1984).
The previous modeling effort used aquifer parameter values which are similar 
to the values in the Goldcamp area. The Coal Grove area has been assumed to 
be analogous to the Goldcamp area. If this is the case, then we would expect 
a similar contribution by the Ohio River to flow at the Goldcamp recovery 
well(s) for similar flow rates.

5. If a slurry wall was to be constructed so as to completely enclose the 
Goldcamp area, a pumping well(s) would need to be placed within the slurry 
wall to remove water flowing through the slurry wall. The following 
assumptions were made:

-7

• No recharge through the landfill cap

• Slurry wall hydraulic conductivity, K =

• Hydraulic gradient across slurry wall, i = 1

• Saturated thickness of aquifer, b = 40 feet

• Wall dimensions:

cm/s

- side A = 700 feet long; therefore. area = 700 X 40 = 28,000 feet
- Side B = 400 feet long; therefore. area = 400 X 40 = 16,000 feet
- Side C = 850 feet long; therefore. area = 850 X 40 = 34,000 feet
- Side D = 450 feet long; therefore. area = 450 X 40 = 18,000 feet

amount of water entering the site through each slurry wall segment was
calculated by using:

KiA
where

A = area of wall,
K = hydraulic conductivity of slurry wall, and 
i = hydraulic gradient across slurry wall

as given above.

The total was found by adding the amounts of the individual slurry wall seg
ments. A total long term pumping rate of less than 1.0 gpm was determined to 
maintain the inward hydraulic gradient across the slurry wall. A higher short
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term pumping rate would be necessary at first to draw the water levels down 
within the slurry wall to create the desired inward hydraulic gradient across 
the slurry wall.

Previous modeling of the Goldcamp site in 1986 employed the IT GEOFLOW code.
A pumping rate of 0.3 gpm for the area within the slurry wall was determined 
at that time.

Additional modeling using the GEOFLOW code will be performed to further 
investigate recovery well scenarios for the Goldcamp area.

BPtamb

cc: S. K. Gupta
G. Gaillot
R. L. Smith
J. A. Broscious
S. H. Djafari 
J. I. Tokar
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Satish Gupta April 28, 1988

Roger Chen Project No. 303024

SLURRY HALL STABILITY STUDY/GOLDCAMP DISPOSAL AREA 

Introduction

A preliminary stability analysis was performed for a typical soil-bentonite 
slurry wall at the Goldcamp Disposal Area (GDA). Three loading conditions, 
static, earthquake, and dynamic, were analyzed using the force equilibrium 
method. This analysis was based only on limited data (i.e., Standard 
Penetration Test results and visual soil classification from three boreholes 
in the vicinity of the main railway). The preliminary design is based on 
conservative parameters. Additional subsurface information from borings along 
the proposed slurry wall alignment will be necessary before a final 
determination of the wall's stability can be finalized. More costly 
structural walls and panel type construction were considered and were 
determined not necessary.

Surface and Subsurface Conditions

The location of the railroad tracks, boreholes, proposed slurry wall and 
landfill extent is shown in Figure SFl. The GDA is bounded on the southwest 
and north by the Norfolk and Western Railway.

Results of the subsurface exploration program (see 1986 RI Report) reveal a 
relatively consistent subsurface condition in this area. Subsurface materials 
consist of approximately 80 feet of brown to gray poorly graded sand and 
gravel above bedrock. The N-value (i.e. blow counts per foot of penetration) 
ranges from approximately 10 to 40, and generally increase with depth. The 
ground water table is located approximately 40 feet from the ground surface.

Analyses

The parameters used for analyses are as follows:

• Soil profile consists of 80 feet of poorly gbaded sand and gravel 
with an N-value of 10 (worst case)

• Dry density of soil = 110 pounds per cubic foot

• Internal friction angle = 30®

• Ground water depth = 40 feet



• Train Load = 100 tons, equivalent to a line load of 25 tons per 
linear foot

• Wall alignment is 40 feet from the tracks 

Conclusions and Recommendations

Based on the analysis and parameter discussed herein, it is concluded that a 
soil-bentonite slurry wall can be constructed as close as 40 feet from the 
railroad tracks as illustrated in Figure SFl. Recommendations/precautions 
during the construction period include;

• Reduction of the train's speed

• Monitoring the railway

• Minimization of the time and distance of the open trench

• The stability of the trench along the railroad is the primary 
concern. The best means of reducing the risk along this section of 
the trench (while using the continuous trench construction method) is 
to replace the open trench with backfill as quickly as possible. 
However, the slurry must be desilted prior to backfilling. The time 
required for this desilting process would allow for the suggested 
24-hour elapse time between excavation and the backfill. The elapse 
time improves the filter cake strength.

RRCrmcc
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APPENDIX C
TECHNICAL MEMORANDUM

ANALYSIS OP GROUND HATER FLOW AND MASS TRANSPORT

C.1.0 INTRODUCTION

C.1.1 PURPOSE AND OBJECTIVES
This appendix details the computer modeling carried out by IT Corporation on 

the Allied-Signal Incorporated (Allied) Goldcamp Disposal Area (GDA) site in 

1988. The purpose of the modeling was to develop a representative ground 

water flow model for the area incorporating the GDA for the purpose of 
determining optimum ground water recovery schemes for the off-site con
tamination associated with the GDA. More specifically this included:

• Choosing optimum recovery schemes for the off-site contaminated area 
of the GDA recovery well(s) with no Ironton Iron wells active

• Investigating the effect of pumping at Ironton Iron Well IIC-7 on the 
recovery well(s) pumping rate(s)

• Investigating the effect of pumping at Ironton Iron Well IIC-5 
(instead of Well IIC-7) on the optimum recovery case.

The choice for the optimum recovery scheme was to be based on the following 

criteria:

• Maximize containment of potentially contaminated ground water

• Minimize number of recovery wells

• Minimize recovery well flow rate(s), thereby minimizing amount of 
ground water going to the treatment system.

• Minimize contribution of Ohio River to pumped water at recovery 
well(s)

• Maintain an inward ground water flow gradient to the GDA.

C.1.2 GEOFLOW MODEL
A hydrogeologic model of the ground water flow regime at the Allied GDA and 

surrounding area was developed and a two-dimensional, horizontal numerical 
model of the site ground water system was implemented using the GEOFLOW 

computer program (IT, 1986a). The GEOFLOW program is a finite element program
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which numerically solves the governing equations for two-dimensional ground 

water flow and mass transport. This program is capable of modeling detailed 

areal variations in hydrogeologic conditions and can also incorporate varia
tions in parameters in the vertical dimension such as variable recharge rates, 
uneven bedrock surfaces, variable saturated thicknesses, and seepage through 

low-permeability layers overlying an aquifer. These capabilities make the 

model a powerful tool even though the aquifer characteristics are known only 

from a limited data base. (For the purposes of the analyses, the term "aqui
fer" is used to refer to the water-bearing alluvial sand and gravel deposits 

in the GDA area.) Validation of the model was performed as described in 

Section C.2.2.1. All the models were run to steady-state conditions so that 
comparison could be made between the different remedial alternatives. Because 

of the high hydraulic conductivity of the aquifer, steady-state conditions 

would be reached quickly.

The extent of potential contamination was defined by using Figure 4-17 in the 

RI report (IT, 1986b). The effectiveness of recovery well scenarios in terms 

of their ability to contain the potential contaminant plume was examined with 

respect to this figure.

C.1.3 INPUT TO ANALYSIS
The analysis of ground water flow at the site is based upon the results of 
field investigation programs. Data used in the assessment include geologic 

information such as boring logs, aquifer test results, and water table mea
surements. In addition to these raw data, the analysis incorporated the 

interpretations of site geology based on field data. Finally, additional 
information such as historical records, reports from previous investigations, 
and previous modeling was incorporated. Sources of data for specific param
eters and analyses are referenced in the corresponding sections of the 

following text.
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C.2.0 FLOW ANALYSES

C.2.1 HORIZONTAL FLOW MODEL
The specific objectives of developing the two-dimensional horizontal flow 

model was to develop optimum recovery schemes for the off-site contamination 

at the GDA site under various conditions, both with and without pumping at 
Ironton Iron Wells. The steps included:

• Develop a finite element grid system optimizing use of field data and 
incorporating element geometries conducive to accurate numerical 
results. The model has a finer grid in and around the GDA (area of 
interest) and a coarser grid outside of this area where detail is 
less important (and input data less well defined).

• Validate the model by comparing computed versus actual ground water 
elevations with no wells pumping.

• Perform a series of model runs for different conditions and choose 
optimum recovery well schemes.

Site-specific input to the model included, boundary conditions (specified 

water table elevations where appropriate), aquifer recharge and hydraulic 

conductivity zones, bedrock elevations, initial saturated thicknesses, and 

locations of pumping wells with corresponding pumping rates. The following 

discussion includes rationale development of the grid system and for values 

used in the model.

C.2.1.1 Finite Element Grid System

Grid System Development
The grid system developed for the site consisted of 1272 elements and 

1350 nodes representing the area around the GDA, the Ohio River, Ice Creek, 
the alluvial aquifer north of the GDA, and the Ironton Iron well field.

Figure C-1 shows the site features and GEOFLOW grid system in the area of 
interest around the GDA. The following factors govern the grid system 

configuration:

• Grid boundaries coincide with hydrologic features and the limits of 
the alluvial aquifer to the northwest and northeast, where 
appropriate
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The northwestern and northeastern grid boundaries are beyond the 
limits of the radius of influence of the Ironton Iron well field

The configuration of Ice Creek which is in hydraulic connection with 
the alluvial aquifer is represented

Where possible the location of the Ironton Iron Wells and other wells 
coincide with nodes

The grid system is finer in the areas of primary interest to reflect 
the density of data points, variability of aquifer characteristics, 
and configurations of physical site features; to enable more realis
tic simulation of potential remedial alternatives; and to increase 
numerical accuracy of the model

Boundary Conditions
The selection of representative boundary conditions is important as they 

affect results computed in the interior of the grid. Constant head or no-flow 

boundaries were assigned according to the following rationale:

• Constant Head Boundary Along Ohio River - The Ohio River is in 
hydraulic connection with the alluvial aquifer. The constant head 
represents the approximate normal river stage (516 feet mean sea 
level) and allows flow across the boundary along this border of the 
site.

• Constant Head Boundary Along Ice Creek - Ice Creek is in hydraulic 
connection with the alluvial aquifer. The constant head represents 
the approximate normal river stage and allows flow across the bound
ary along this border of the site.

• Variable Specified Head Along Southern Boundary - Various constant 
water elevations representative of and extrapolated from well mea
surements and river stage measurements were specified along the 
southern edge of the grid. These constant heads allow flow across 
the boundary representing recharge from the aquifer south of the grid 
boundary.

• No-Flow Boundary Along Northeastern Edge of Grid - The northeastern 
boundary of the grid is located beyond the radius of influence of the 
Ironton Iron wells to prevent restriction of flow to the well field.

• No-Flow Boundary Along Northwestern Edge of Grid - The northwestern 
boundary of the grid is located beyond the radius of influence of the 
Ironton Iron wells to prevent restriction of flow to the well field.

• Constant Head Boundary Inside Slurry Wall - Constant head values are 
assigned at the nodes on the inside of the slurry wall elements to 
simulate expected pumping within the GDA itself.
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C.2.1.2 Hydrogeologic Input Parameters
Following development of the grid system with various recharge and hydraulic 

conductivity zones, values of hydrologic parameters were assigned to each 

element/node as appropriate. This section describes the values input into the 

model. Table C.l gives the final parameters selected for the model to best 
simulate the existing ground water system given the current data base and 

present understanding of site hydrogeologic conditions.

Each element within the grid system was assigned to a hydraulic conductivity 

and recharge zone. Initial aquifer saturated thicknesses and bedrock (bottom 

of aquifer) elevations were also assigned to the elements on the basis of 
isopach and bedrock elevation contour maps generated from Phase II field data 

(IT, 1986b, Figures 4-7 and 4-8) and new field data (1988 boring logs). Each 

node along the grid boundary was designated as a constant head node (with 

specified water level elevations) or as part of a no-flow boundary. Constant 
head values were assigned on the basis of representative measured heads. For 
runs where the effect of pumping the recovery well(s) in conjunction with 

pumping at the Ironton Iron wells was being considered, the node corresponding 

to Ironton Iron Well IIC-7 or Well IIC-5 was specified as a pumping well and 

assigned a corresponding pumping rate.

Hydraulic Conductivity Zones
Five aquifer material zones, representing different hydraulic conductivities, 
were assigned within the grid system. The alluvial aquifer is assigned to 

Zone 1 and the Ohio River bank is assigned to Zone 2. The materials 

comprising Zone 2 were assigned a hydraulic conductivity lower than that of 
the alluvial aquifer as discussed below. Zone 3 represents fill and aquifer 

material within the GDA. For the simulations performed, a slurry wall is 

assumed to surround the GDA, thus isolating the source of off-site 

contamination. The slurry wall is incorporated into the model by assigning a 

low hydraulic conductivity to the elements representing the slurry wall. Two 

zones are assigned to the slurry wall itself. Zone 4 represents the northwest 
and northeast sides of the slurry wall and Zone 5 represents the southwest and 

southeast sides of the slurry wall.
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Alluvial Aquifer Hydraulic Conductivity (Zone 1)
Initial estimates of aquifer permeability for modeling applications were based 

on Phase II field permeability tests, specific capacity data from area pumping 

wells, and experience with alluvial materials having grain-size distributions 

similar to those recorded in the field investigations.

• Results from aquifer hydraulic conductivity tests performed during 
the Phase II investigations indicated that a hydraulic conductivity 
range of approximately 4 x lO”"^ to 4 x 10~^ centimeter per second 
(cm/s) is representative for the aquifer material.

• Calculations based upon specific capacity data from tests at pumping 
wells installed at or near the site yield hydraulic conductivity 
values in the range of approximately 2 x 10”^ to 8 x 10”^ cm/s.

• Phase II field investigations indicated that the aquifer materials 
may be generally characterized as sands with gravels and silts. 
Alluvial deposits having grain-size distributions similar to those 
determined for the Ironton site aquifer generally have hydraulic 
conductivity in the range of 5 x 10~^ to 1 x 10~^ cm/s (Freeze and 
Cherry, 1979).

Single well pumping tests performed in January/February 1988 on wells 
in and around the GDA indicate that local aquifer hydraulic 
conductivity, varies from 10”^ to 10~^ cm/s with an average value of 
about 6 X 10 ^ cm/s.

Based on the above estimates, an aquifer hydraulic conductivity of 
2 X 10~^ cm/s was assigned to the main aquifer zone in the horizontal model 

(Zone 1).

Ohio River Bank Hydraulic Conductivity (Zone 2)
The Ohio River bed is directly above the bedrock formation which underlies the 

site. Materials deposited along the edges of the river have formed a bank 

zone of variable hydraulic conductivity. Flow from the Ohio River into the 

aquifer induced by pumping is probably through the riverbank, with the 

potential for some discharge through the bed into the aquifer via the thin 

underlying layer of sand and gravel deposits. Under normal stage conditions, 
it is assumed that ground water flows primarily from the aquifer into the Ohio 

River. Measured ground water levels indicate that the riverbank is less 

permeable than the alluvial aquifer in the area adjacent to the tar plant and 
GDA. A value of 1.6 x 10 ^ cm/s was assigned as the hydraulic conductivity of 

the Ohio River bank zone (Zone 2).
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GDA and Slurry Wall Hydraulic Conductivities (Zones 3, 4, 5)
The hydraulic conductivity zone representing the GDA (Zone 3) was assigned a 

value which is equivalent to the aquifer as a whole. Although it consists of 
two material types, fill and aquifer material, this approach is considered 

appropriate because the GDA area is isolated by the slurry wall and is not the 

principle concern for the model.

Normally a slurry wall would be 3 to 5 feet thick and would have a hydraulic 
conductivity of approximately 1 x 10”^ cm/s. The slurry wall elements within 

the model are considerably larger than 3 to 5 feet, they are 60 feet wide in 

Zone 4 and 50 feet wide in Zone 5. In order to compensate for this 

"equivalent hydraulic conductivities" were calculated for the two zones from 

the following formula:

AX
"n, = = "£

where
Kjjj = model hydraulic conductivity 

AXjjj = thickness of slurry wall in model 
AX£ = expected thickness of slurry wall in reality 

K£ = hydraulic conductivity of slurry wall.

Hydraulic conductivities of 2.0 x 10~^ and 1.7 x 10”^ cm/s were assigned to 

Zone 4 and Zone 5, respectively.

Recharge Zones
Five recharge zones were used to represent recharge to the alluvial aquifer:

• Zone 1 - Zone 1 represents net recharge from precipitation infiltrat
ing through surficial deposits overlying the alluvial aquifer. It 
includes the entire model area except for a two-element-thick strip 
along the Ohio River as described below.

• Zone 2 - The Ohio River bank was treated as a separate recharge zone 
due to steep hydraulic gradients in these areas relative to the flat 
gradients throughout the majority of the site. This implies the 
presence of materials of significantly lower hydraulic conductivity 
in these areas which, in conjunction with steep ground surface slopes 
and high saturation states, indicates that infiltration in this zone 
may be negligible compared to Zone 1.
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Zones 3, 4, and 5 - These zones represent the GDA (Zone 3) and the 
two slurry wall zones (Zones 4 and 5). They are assigned values 
equivalent to the aquifer as a whole (Zone 1).

Recharge Rate
Previous experience with water balance calculations and hydrogeologic simula
tion indicates that a range of four to ten inches per year is representative 

for the Ohio, Kentucky, and West Virginia region. A recharge rate of 8 inches 

per year was used for Zones 1, 3, 4, and 5. Zero recharge was assumed for the 

zone representing the Ohio River Bank (Zone 2).

Ohio River and Ice Creek Water Surface Elevations
An elevation of 516 feet MSL was selected for the Ohio River and Ice Creek a 

the site. The selection process for arriving at this number is described in 

Section F.2.1.2 of the 1986 RI (IT, 1986b).

Head Values Inside Slurry Wall of GDA
Constant head values were assigned at the nodes at the inside of the slurry 

wall elements to simulate pumping within the GDA. A value of 506 feet MSL was 

chosen as low enough to maintain an inward gradient.

C.2.1.3 Well Locations and Pumping Rates
Locations for Ironton Iron wells were assigned to the nearest node as 

discussed below. Pumping rates for these wells were chosen as equal to the 

design capacities of the wells. The locations of recovery wells were chosen 

as discussed below and the pumping rates for these recovery wells were varied 

as discussed below and in Section C.2.2.2.

Ironton Iron Well Locations and Pumping Rates
Included in the modeling objectives was an investigation of the effect of 
pumping at Ironton Iron Well IIC-7 on the ground water remediation of the area 

surrounding the GDA. The well is situated at Node 519 on the finite element 
grid. The capacity of the pump is 400 gpm and the worst case situation would 

be realized if the well was pumped at its maximum rate. For this reason the 

pumping rate chosen to represent Well IIC-7 is 400 gpm.
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Ironton Iron Well IIC-5 is situated further from the GDA, for this reason it 

was investigated as an alternate source of water for Ironton Iron. The well 
is located at Node 343 on the finite element grid and the capacity of the pump 

is 300 gpm.

Location of Single Recovery Well
The location for a single recovery well was chosen as Node No. 695 in the 

model. This location has the following attributes:

• It is between the GDA and Ironton Iron Wells.

• It is to the land side of the railway line.

• It is located approximately 200 feet from the slurry wall. This is 
expected to be far enough away to not cause excessive drawdown 
adjacent to the slurry wall.

• It is away from the river to minimize Q^.

• It is within the probable contaminant plume.

Location of Multiple Recovery Wells
Four recovery wells were included in the multiple recovery well model runs.
The first well was located in the same place as for the single recovery 

well. The three additional wells were placed at approximately equal distance 

apart along the river side of the GDA (Nodes 797, 872, and 947).

Recovery Well Pumping Rates
Pumping rates for the model runs were varied within a range of 50 to 400 gpm. 

C.2.1.4 Assumptions
The following assumptions were made in performing the horizontal flow 

simulations:

• Ground water flow is along a two-dimensional plane which is nearly 
horizontal as defined by the bedrock, surface (bottom of aquifer). 
Vertical velocity components are considered negligible with respect 
to the horizontal components.

• Ground water flow through bedrock underlying the aquifer is 
negligible relative to the aquifer flow rate.

• Within each hydraulic conductivity zone, the aquifer is homogeneous 
and isotropic.
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• within each defined recharge zone, the recharge rate is uniform.

• No pumping is currently taking place. However, once a well is turned 
on, it is pumped at a constant rate for 24 hours per day for the 
duration of the model.

• The contaminant source area (GDA) is isolated by having a slurry wall 
around it. Pumping within the slurry wall will occur in order to 
maintain an inward ground water gradient.

C.2.2 HORIZONTAL FLOW ANALYSES

C.2.2.1 Model Validation
The model was validated as described in this section. A model simulation was 

performed for the case where there was no slurry wall and no pumping wells. 
This simulation, showing the existing situation, was performed for the steady- 

state situation. Figure C-2 shows the computed existing flow vectors across 

the site. Table C.2 shows a comparison of observed ground water elevation 

data collected in January/February 1988 with computed values. The negative 

sign indicates that for all points examined the model generally underestimates 

water levels slightly, the sum of the differences divided by the number of 
observations is 0.82 foot and the standard deviation of the differences is 

0.41 foot. Away from the river elements, calibration is within one foot 
(Wells MW-2, and MW-14, MW-19, and MW-20). Closer to the river (in the river 

elements) calibration is within 1.5 foot (Wells MW-1 and MW-14). The computed 

ground water surface provides a good representation of observed ground water 

flow conditions generally observed at the site. Flow is predominantly towards 

Ice Creek and the Ohio River and steeper hydraulic gradients exist adjacent to 

the Ohio River. Locally in the area of the GDA, ground water flow is towards 

the river.

C.2.2.2 Model Optimization Runs
Several model runs were performed. After each run was made, the results were 

examined with respect to the optimization criteria and the scenario accepted 

or rejected. Changes were incorporated into subsequent runs based on the 

results of previous runs.
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Optimization Criteria
As stated in Section C.1.1, optimization was based on several criteria. These 

include;

• Maximizing the containment of the probable contaminant plume

• Minimizing the number of recovery wells

• Minimizing the recovery well flow rates/amount of water to be treated

• Minimizing the contribution of the Ohio River to pumping water at the 
recovery wells

• Monitoring an inward ground water flow gradient to the GDA

The analysis of the majority of runs with respect to these criteria is 

straight forward except for the fourth item, the contribution of the Ohio 

River to the treatment system. This value was calculated as follows.

The sources and magnitudes of river water flow to the Ironton Iron and 

Recovery wells were determined using a summation of computed flow rates for 

appropriate nodes within the grid system taken from the model output file.
This data was used to accept or reject recovery well scenarios based on the 

criteria given above. The water at pumping wells is from two sources, the 

aquifer and the Ohio River as defined in the equation below:

where

^a
Qr

Q = Qr ^ Qa

total amount of flow at well 
component of flow to wells from aquifer 

component of flow to wells from river.

The existing condition (Figure C-2) shows all flow vectors for the elements 

adjacent to the Ohio River pointing towards the Ohio River. For subsequent 
runs, where the flow vectors point away from the Ohio River, the summation of 
ground water discharge for these river nodes can be taken as the amount Q^.

was calculated in gpm and then represented as a percentage of the total 
flow to the pumping wells. For runs with multiple recovery wells, the value 

of Qj. was calculated for the group of wells as a whole since the object was to 

determine how much river water would be going to the wells at the GDA and

C-11



consequently through the treatment system. Two simulations showed pumping at 
Ironton Iron Wells IIC-7 and IIC-5 respectively. The value for calculated 

from these runs were used to reduce the value obtained in multiple well runs 

(where IIC-7 or IIC-5 were pumping) to the amount of river water going to the 

treatment system only.

In these cases:

= %IC *■ «
where

^IIC

^GDA

GDA

component of flow from river going to Ironton Iron Well

component of flow from the river going to the recovery wells at 
the GDA.

Model Runs
Table C.3 gives a summary of the model runs. It presents data on the 
following:

• Recovery well locations and flow rates.

• in terms of gpm and percentage of total flow both to the pumping 
wells as a whole and to the recovery wells/treatment system.

• Comments on the run.

A description of each of the simulations, the results of each, and the 
decisions regarding them are given below.

Single Recovery Well Scenarios with Ironton Iron Wells Inactive
These runs determined the optimum pumping rate for the single recovery well
scenario when Ironton Iron wells are inactive.

Run Al - This run investigated a single recovery well pi^mping at 400 gpm. The 
steady state analysis shows that ground water flow will be directed 
towards the well and that the contaminants are likely to be captured 
by it. However, drawdown at the well will be excessive and more than 
40 percent of the flow to the treatment system will be derived from 
the Ohio River.

Run A2 - This run consisted of a single recovery well pumping at 250 gpm.
This, too, would be effective in containing the spread of con
tamination, but drawdown at the recovery well will be large and
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35 percent of the flow to the treatment system will be derived from 
the Ohio River.

Run A3 - This run consisted of a single recovery well pumping at a rate of 
100 gpra. The analysis shows that this scenario is effective in 
capturing the contaminant plume, but a lower pumping rate may be 
applicable.

Run A4 - This run looked at lowering the pumping rate at the recover well
further. A pumping rate of 50 gpm was used. The results showed that 
the pumping rate is a little too low to ensure flushing of the 
contaminated aquifer adjacent to the river.

Run A5 - This run consisted of a single recovery well pumping at a rate of
75 gpm. The flow vectors associated with the steady state condition 
are shown in Figure C-3 and they show that ground water from the 
contaminated portion of the aquifer will be drawn towards the 
recovery well and the contribution of flow from the Ohio River is 
low. This is taken as the optimum case for the single recovery well 
scenario.

Single Recovery Well with Ironton Iron Well IIC-7 Active
These runs determined the optimum pumping rate for a single recovery well if
Ironton Iron Well IIC-7 was activated.

Run B1 - This run shows a single recovery well case with Ironton Iron Well 
IIC-7 activated. The results show that a pumping rate of 50 gpm, 
which is close to the chosen optimum pumping rate for a single 
recovery well, is not effective in capturing the contaminant plume. 
Some flow vectors within the probable plume area do not point towards 
the recovery well, but towards Well IIC-7.

Run B2 - This run investigated increasing the pumping rate at the single
recovery well to 200 gpm with Ironton Iron Well IIC-7 active. The 
ground water divide between Ironton Iron Well IIC-7 and the recovery 
well has shifted towards Well IIC-7 with respect to Run Bl. This 
case does ensure that the probable plume will be captured by the 
recovery well. However, the pumping rate could be lowered slightly 
and the recovery well still be effective.

Run B3 - This run shows a single recovery well pumping at 150 gpm with Ironton 
Iron Well IIC-7 active. The flow vector plot is shown on Figure C-4. 
This case is sufficient to capture the probablq plume and is con
sidered as the optimum single recovery well case if Ironton Iron 
Well IIC-7 was to be activated. The percent of the water going to 
the treatment system derived from the Ohio River is considerably 
higher with IIC-7 active than when Well IIC-7 is inactive.
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single Recovery Well with Ironton Well IIC-5 Active

Run C-1 This run investigated the effect of pumping Ironton Iron Well IIC-5 
at the capacity of the pump (300 gpm) on the optimum single recovery 
well scenario. The resulting flow vector plot is shown on 
Figure C-5, it indicates that with Well IIC-5 pumping, the single 
recovery well pumping at 75 gpm will still be effective in capturing 
the probable contaminant plume. Pumping Well IIC-5 by Ironton Iron 
is preferable to Pumping Well IIC-7 because the former is further 
from the proposed recovery well and the ground water divide between 
the two pumping centers is shifted away from the recovery well when 
compared to runs with Well IIC-7 pumping.

Multiple Recovery Wells with Ironton Iron Wells Inactive
These runs determined the optimum pumping rates for a multiple well recovery 

scheme when Ironton Iron Well IIC-7 is inactive. One run investigated the 

effect of activating Ironton Iron Well IIC-7 on the optimum multiple recovery 

well case.

Run D1 - This run investigated four recovery wells pumping at 250 gpm each.
The results showed that the pumping rates are too high and the 
contribution of the Ohio River water to the ground water treatment 
system would be high (65 percent).

Run D2 - This run also looked at four recovery wells. One well (at Note 695) 
was pumping at 250 gpm and the other three wells had a reduced 
pumping rates of 100 gpm each. The steady state analysis showed that 
the pumping rates would still be too high and the contribution of the 
Ohio River water to the ground water treatment system would still be 
high. It was decided to reduce the pumping rates further.

Run D3 - This simulation shows each of the multiple recovery wells pumping at 
50 gpm each. The results as demonstrated by the steady-state case 
showed that the scenario is effective in capturing the contaminant 
plume. On further review, it was determined that the wells at Nodes 
872 and 947 were redundant in that they are outside the probable 
plume area. This is considered the optimum case for four recovery 
wells. However, when compared with the optimum single recovery well 
case, it is not considered as the best alternative.

Multiple Recovery Wells with Ironton Iron Well IIC-7 Active

Run D4 - The last simulation investigated the optimum multiple recovery well 
case with Ironton Iron Well IIC-7 active. The analysis showed that 
if IIC-7 was turned on, the pumping rate at the well at Node 695 
would have to be increased to ensure capture of the probable plume by 
the recovery well system. However, the multiple recovery well 
scenario was dropped in favor of a single recovery well.
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C.2.2.3 Conclusions
Using the specified criteria to determine the optimum recovery well 
scenario(s), the following conclusions were reached;

• For a single recovery well with Ironton Well IIC-7 inactive, a 
pumping rate of 75 gpm (Run A5) is considered optimum because it 
minimizes the number of wells, amount of water pumped and treated, 
and while maximizing the contaminant plume capture (Figure C-3) 
and maintaining an inward ground water flow gradient at the GDA.

• With Ironton Iron IIC-7 active a single recovery well active would 
need a pumping rate of 150 gpm to remain optimum. (Run B3)
(Figure C-4).

• Pumping at the Ironton Iron wells significantly increases the 
contribution of the Ohio River to flow to the treatment system.

• Pumping by Ironton Iron at Well IIC-5 is preferable to pumping at 
Well IIC-7 because the former ensures probable contaminant plume 
capture by the recovery well, while allowing a lower recovery well 
pumping rate.

• For the multiple recovery well case, A wells pumping at 50 gpm each 
is the optimum case, however, the 2 southernmost wells are redun
dant. The multiple well scenario does not appear to be the best 
alternative when compared with the single recovery well case, because 
(1) more wells will be drilled, (2) more water will be pumped/ 
treated, and (3) is higher than any single recovery well case with 
Ironton Iron wells activated.

C.3.0 RECOMMENDATIONS AND DISCUSSION
If Ironton Iron wells remain inactive, then a single recovery well, at the 

approximate location shown in Figure C-2, pumping at 75 gpm should be 

sufficient to contain and capture the probable contaminant plume. This 

scenario was chosen as the optimum case because it maximizes contaminant 
capture while minimizing the amount of wells, the amount of flow to the 

treatment system, and the amount of flow from the Ohio River.

If IIC-7 was activated and pumped at the capacity of the pump (400 gpm), then 

the recovery well pumping rate would have to be increased. The expected 

pumping rate at the recovery well would be 150 gpm assuming that the two wells 

were activated simultaneously. Pumping at Ironton Iron wells will 
significantly increase the amount of flow from the river to the treatment 
system. However, pumping at the recovery well will change the direction of 
ground water flow, pulling contaminants towards the recovery well. This will
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have the effect of making the edge of the contaminant plume retreat and the 

area of contaminated ground water will be reduced. If, by the time that 
Ironton Iron Well IIC-7 has been activated, the aquifer between the recovery 

well and Ironton Iron Well IIC-7 has been "cleaned," then it may not be 

necessary to increase the pumping rate at the recovery well. Ground water 
quality monitoring during the remediation process would indicate the retreat 
of the contaminant plume in the area between the recovery well and Ironton 

Iron Wells. This would give the required information when deciding on the 

increased pumping rate at the recovery well.

An alternative would be for Ironton Iron to pump Well IIC-5 up to the capacity 

of the pump (300 gpm) as a substitute for Well IIC-7. This case is preferable 

because the zone of influence around the recovery well is increased, when 

compared with Well IIC-7 pumping, and therefore the capacity of the recovery 

well to contain the probable contaminant plume is increased.
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TABLE C-1
SUMMARY OP GEOFLOW MODEL INPUT PARAMETERS FOR 

GOLDCAMP DISPOSAL AREA 
IRONTON, OHIO

Aquifer Hydraulic 
Conductivity (Zone 1 and 3)

2.0 X 10~^ cm/s = 57 ft/day

Ohio River Bank Hydraulic 

Conductivity (Zone 2)

1.6 X 10”^ cm/3 = 4.6 ft/day

Slurry Wall Hydraulic 
Conductivity (3-foot-thick wall)

• Zone 4
• Zone 5

1.0 X 10”^ cm/s = 2.8 x 10 ^ ft/day

2.0 X 10~^ cm/3 = 5.6 x 10”^ ft/day
1.7 X 10~^ cm/3 = 4.7 x 10”^ ft/day

Aquifer Thickness 28 to 49 feet

Aquifer Recharge (precipitation):
• Zones 1,3,4,5 8 in/yr
• Zone 2 0 in/yr

Constant Head Boundaries Elevations;
• Ohio River and Ice Creek
• Inside slurry wall at GDA

516 feet mean sea level 
506 feet mean sea level

Area Modeled 

Goldcamp Disposal Area
'4,100 ft by ' 8,300 ft 

'380 ft by ~720 ft

Aquifer Boundaries:

• Northeast
• Northwest
• Southwest
• Southeast

Edge of alluvial aquifer (no flow)
About 5,400 feet northwest of GDA (no flow)
Ohio River (constant head, with 100-ft bank zone) 
Ice Creek (constant head)



TABLE C-2
COMPARISON OP GROUND WATER LEVELS OBSERVED 

IN JANUARY/FEBRUARY 1988 AND GEOPLOW COMPUTED VALUES

WELL NO. (NODE)
OBSERVED

GROUND WATER LEVEL 
(FEET MSL)

COMPUTED
GROUND WATER LEVEL 

(FEET MSL)

DIFFERENCE IN WATER LEVELS 
OBSERVED-COMPUTED 

(FEET)

MW-1 (847) 
MW-2 (790) 
MW-3 (990) 

MW-12 (794) 

MW-14 (972) 

MW-19 (893) 
MW-20 (618)

518.98
518.98
519.04
519.03
519.08
518.80
518.76

517.80
518.53
518.09
518.19
517.62
518.08
518.64

-1.18
-0.45
-0.95
-0.84
-1.46
-0.72
-0.12

Sura of differences/nuraber of observations - 0.82 feet. 
Standard deviation of differences 0.41 feet.



TABLE C.3
SIMIART OF CWLOH MODEL RUMS FOR OOLDCAKP DISPOSAL AREA 

IROWTOII, OHIO

AMOUNT OF FLOW

RUN
NO*

WELL
LOCATIONS(S) 
(node, gpa)*

SLURRY
WALL

AMOUNT OF FLOW
FROM RIVER TO WELL(S) 

(gpn [Qrl)

AMOUNT OF PLOW
FROM RIVER TO

TREATMENT SYSTEM 
(gP« iQal)**

AMOUNT OF FLOW
FROM RIVER TO 

WELLS AS PERCENT OF 
TOTAL FLOW

FROM RIVER TO 
TREATMENT SYSTEM 

AS PERCENT OF 
FLOW TO

RECOVERY WELL(S)

COMMENTS

- - No - - - - Existing conditions* Used to verify model calibration*

(519, 400) Tee 159 “ 40 “ Only IIC-7 pumping. Used Co calculate far IIC-7 so that Qr to
the treatment system could be detenrflned in cases with IIC-7 
pumping.

(343, 300) Yea 91 " 30 “ Only IIC-5 pumping. Used to calculate Qr for IIC-S so that Qp 
the treatment system could be determined in cases with IIC-5 
pumping*

A1 (695, 400) Yes 173 173 43 43 Pumping rate of 400 gpm is too high and Qr high; therefore»
scenario is rejected*

A2 (595, 250) Yes 89 89 35 35 Pumping rate of 250 gpm is too high and Qr Is too high; therefore, 
scenario is rejected*

A3 (695, 100) Yes 16 16 16 16 Pumping rate may be slightly high* This scenario is effective in 
capturing probable plume but pumping rate could be lower; there
fore, scenario is rejected*

A4 (695, 050) Yes 0.3 0.3 1 1 Pumping rate is not quite sufficient to capture probable plume* Qr 
is too low to ensure flushing of the contaminated aquifer adjacent 
to the river; therefore, scenario is rejected.

AS (595, 075) Yes 7 7 9 9 A single recovery well pumping at 75 gpm is sufficient to capture 
the entire contaminant plume. When Well IIC-7 is not pumping, this 
can be considered the optimum single recovery well case*

B1 (695, 050), (519, 400) Tea 191 32 43 64 If Well IIC-7 is turned on and pumped at 400 gpm, a recovery well 
pumping at a rate of 50 gpm is not effective in capturing the 
probable contaminant plume; therefore, scenario is rejected.

B2 (695, 200), (519, 400) Yes 289 130 48 65 This scenario is more than sufficient to capture the probable 
plume* The scenario is rejected because it does not minimize flow 
rate at the recovery well.

B3 (595, 150), (519, 400) Yes 256 97 47 65 This scenario is sufficient to capture the probable contaminant 
plume with Well IIC-7 active and is considered the optimum recovery 
well case if Well IIC-7 were to be pumped*

Cl (595, 075), (343, 300) Yes 140 49 37 65 If Well IIC-5 is used by Ironton Iron instead of Well IIC-7, then 
the optimum recovery well scenario is a single well pumping at
75 gpm.

D1 (595, 250), (797, 
(872, 250), (947,

250)
250)

Yes 650 650 65 65 Pumping rates are too high and Qr too high; therefore, scenario
is rejected*

D2 (695, 250), (797, 
(872, 100), (947,

100)
100)

Yes 313 313 57 57 Pumping rates are too high and Q, 1* too high; therefore, scenario 
is rejected.

D3 (695, 050), (797, 
(872, 050), (947,

050)
050)

Yes 87 87 44 44 This scenario is effective in capturing probable plume* However, 
Wells 3 and 4 appear to be redundant; therefore, a "multiple well 
system" consisting of two wells only may be effective* The sce
nario is rejected because it does not minimize the number of 
recovery wells and Qr high*

04 (695, 050), (797, 
(872, 050), (947,

050)
050)

Yes 304 145 51 72 If Well IIC-7 is turned on and pumped at 400 gpm, pumping four 
recovery wells at 50 gpm each will not be sufficient to capture the

(519, 400)

*The node locations refer to well locations as below:

entire contaminant plume* The pumping rate at Well 1 would have to 
be increased. Wells 3 and 4 appear redundant* The scenario Is 
rejected because It does not minimize the number of recovery wells 
»nd Qj Is high.
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APPENDIX D 

COST ESTIMATES



Table D-1 Alternative 2
Cap/si.Wall with Inside & Outside Extraction Wells/Treatment System

Description

1- MOBILIZATION
2- SLURRY WALL Soil/Bentonite

Capital Cost
Units Quantity $/unit

3-CAP

Health & Safty Measures
Sub Total (Slurry wall)

2'Cover soil(6" Top Soil)
Geotextile
Hydronet6U mil HOPE iiner 
2' of Clay Liner 
Vent System-6* Gravel

-Geotextile. , . .-Carbon Canisters/Piping 
Revegetation

Sub Total (Cap)

sq. ft. 165600

cu,
sq.
sq.
sq.CU.

cu.
sq.

yd.

yd.
yd.
yd.

18550
27800
27800
27800
18550

4633
27800

sq. yd. 27800

2
1

300
1500

1
800

4- EXTRACTION WELLSInside Wells unit
Outside Well unitPump connecting Pipe ft.Transfer Pipe (4* pipe) ft.

Sub Total (Extraction Wells)
5- IIC^PRODUCTION WELL

ft!

Sub Total (IIC Production Well)
6- PROPOSED MONITORING WELL (GDA) unit
7- TREATMENT SYSTEM (SEE TABLE D-4)unit8- ENGINEERING Tl5% OP ITEMS 1 TO 7)
9- FIELD INVESTIGATION (SLURRY WALL
10- LABORATORY (SLURRY WALL)
11- TREATIBILITY STUDY

Sub Total (Items 1 to 11)
12- construction adminstration(5% Items 1 to 11)
13- CONTINGENCY (15% Items 1 to 11)

Total (Items 1 to 13)

Total Capital Cost

1
1

$8.00

$12.00
$1.50
$3.50$9.00$17.00

$12.00
$1.50
$0.30

$30,000
$40t000$10.00

$15.00

$50,000
$25.00

$8,000$6^0,000

Installed
Cost
$65,000

$1,324,800
$80,000

$1,404^800

$222,600
$41,700$97,300

$550,200
$315,350
$55,600
$41,700
$10,000
$8,340

$I7o42779o'
$60,000$40,000

$3,000
$22,500

$125,500

$50,000
$12,000
$20,000
$827oOo'

$8,000
$620,000$502,214
$150,000
$40,000$40,000

$47oio7io4
$204,015$612,046

SSSSSS3SS = ==SS$4,896,364
s=sssasssssa = s=s

$4,900,000

Base Annual Operating Costs
Description

1- MONITORING AND STATISTICAL ANALYSIS
2- CAP MAINTENANCE un;t
3- EXTRACTION WELLS (0 S M) unit
4- TREATMENT SYSTEM SEE TABLE D-4)unit
5- FIVE-YEAR REEVALUATION (a)

Sub Total (Items 1 to 5)
6- CONTINGENCY AT 15%

Total (Items 1 to 6)

1 $300,000

$/yr.
535.000 
>50,000 
>21,000
500.000 
40,000

$446,000

_____$5127900“ 
= = ======= = == = =

Total Base Annual Operating $515,000



Table D-1 
(Confcinue) 

fllternative £

Cost Summary

Capital Cost 
$

4, 900, 000

Present Worth 
Onnual Operating 

% <b)
8,£30,000

Present Worth 
%

13,130,000 (c)

(a) $£00,000 at the end of every 5 years, prorated over 5 years using 
Straight Line Depreciation Method.

(b) ^ “
(c)

Present Worth For finnual Operating Costs From Table D-5 
For additional assumptions see Notes 1 and £ of Rppendix



Table D-2 Alternative 3GDA Waste Incineration/Sl. Wall with Extraction Wells/Treatment System
Capital Cost

Description
1- MOBILIZATION
2- RETAINING STRUCTUREReinforced Concerete 

Tie Back

Units Quantity $/unit

sq. ft. unit
Sub Total (Retaining Structure)

3-ASH INTERIM STORAGE AREA Excavation 
Dike Compaction 
60 Mil HDPE Liner 
Surface Water Collection

cu.
cu.
!?:

yd.
yd.

84000
420

63000
63000

103333
3400

550.00
51,785

17.00
53.00
59.00
54.00

Sub Total (Ash Interim Storage)

Installed
$60,000

$4,200,000$749,700
$4,9497700

5441.000
5189.000
5930.000
$n,600
1573600'

4- SOIL STAGING AREA
5- EXTRACTION WELLS

Inside Wells 
Outside Well
Pump Connecting Pipes 
Transfer Pipes (4"& l"pipes)

sq. ft.
unit
unit
ft.
ft.

4000 $20.00

Sub Total (Extraction Wells)
6-1IC PRODUCTION WELL 

Well
Piping

unit
unit
ft.

Sub Total (lie Production Well)

2
1

300
1500

7- PROPOSED MONITORING WELL (GDA)
8- TREATMENT SYSTEM (SEE TABLE D-4)9- ENGINEERING (15% OF ITEM 1 TO 8)
10- FIELD INVESTIGATION (SLURRY WALL)
11- LABORATORY (SLURRY WALL)
12- TREATIBILITY STUDY
13- MONITORING WELLS (ASH INTERIM unit

STORAGE AREA)
Sub Total (Items 1 to 13)

14- CONSTRUCTION ADMINSTRATION (5% items 1 to 13)
15- Contingency (15% of Items 1 to 13)

Total (Items 1 to 15)

530.000540.000 
$10.00 
$15.00

1 $50,000
1 $12,000 

800 $25.00

1 $8,000 1 $65o,'“000

$8,000

$80,000
$60,000$40,000
$3,000$22,500

$125,500

550.000512.000
520.000
$82,000
$8,000$620,000

$1,124,820

$40,000
$24,000

$8,877,620
$443,881$1,331,643

ssssssssssss:
$10,653,144

SSS=S=SSS=SSS

Total Capital Cost $10,650,000

Base Annual Operating Costs

1- MONITORING AND STATISTICAL ANALYSIS
2- EXTRACTION WELLS (0 & M) unit 3 $7,000
3- TREATMENT SYSTEM (SEE TABLE D-4)unit 1 $300,000
4- FIVE-YEAR REEVALUATION (a) unit 1 $40,000

Sub Total (Items 1 to 4)
5- CONTINGENCY AT 15% OF SUB TOTAL

TOTAL (Items 1 to 5)

$/yr.
$52,000
$21,000

$300,000
$40,000

$413,000
$61,950

==========$474,950
==========

Total Base Annual Operating Cost $480,000



Table D-a 
(Centinae) 

Olterriat ive 3

Cost Summary

Capital Cost

10,650,000

Present Worth 
ftnnual Operating

(b)
81,580,000

Present Worth 
%

92,£30,000 (c)

$£00,000 at the end of every 5 years, 
Straight Line Depreciation method.

prorated over 5 years using
—6(b) Present Worth For Annual Operating Costs From Table D-G

(c) For additional assumptions see Notes 1 and £ of Appendiix F



Table D-3 Alternative 4GDA Waste And Subsoils Incineration with Outside Well/Treatment System
and Ash Off-site Disposal

Capital Cost

Description Units Quantity $/unit Installed
1- MOBILIZATION2- RETAINING STRUCTUREDouble Wall Excav.Double Wall Structure Double Wall Backfill. (Include Borrow Soil)

cu. yd. 
sq. ft. cu. yd.

127407172000
127407

$15.00
$90.00$25.00

$500,000
$1,911,111$15,480,000$3,185,185

Sub Total (Retaining Structure) $20,576,296
3- SOIL STAGING AREA4- EXTRACTION WELLOutside WellPump Connecting Pipes 

Transfer Pipe (4" pipe)

sq. ft.
unit
ft.
ft.

4000
1100

900

$20.00
$40,000$16.00
$15.00

$80,000
$40,000$1,000$13,500

Sub Total (Extraction Wells) $54,500
5-IIC PRODUCTION WELLWellPump (400 gpm)Piping (8" Pipe) ft.

1
800

$50,000
$25.00

$50,000
$12,000$20,000

Sub Total (lie Production Well) 
6-DEWATERINGPump (200 gpm) unitMisc./Piping 4 $20,000

$82,000
$80,000$80;000

Sub Total (Dewatering) $160,000
7- TREATMENT SYSTEM (SEE TABLE D-4)8- ENGINEERING (15% ITEMS 1 TO 5)
9- TREATIBILITY STUDY

1 $620,000 $620,000
$3,310,919

$40,000
Sub Total (Items 1 to 9) $25,423,716

10- CONSTRUCTION ADMINSTRATION (5% Items 1 to 9)11- CONTINGENCY (15% Items 1 tO 9)
Total (Items 1 to 11)

$1,271,186
_$3^813^557_

’$3o75087459~
S = = SSSS = = = SSSS

Total Capital Cost $30,500,000

Base Annual Operating Cost

1- MONITORING AND STATISTICAL ANALYSIS
2- OUTSIDE WELL unit
3- TREATMENT SYSTEM (SEE TABLE D-4)
4- FIVE-YEAR REEVALUATION (a) unit

$10,000

5-CONTINGENCY (15% Items 1 to 4)

1 $40,000

Sub Total (Items 1 to 4)

Total (Items 1 to 5)

$/yr,
$35,000
$10,000

$300,000
$40,000

$385,000
_$57^750
’$4427750'

Total Base Annual Operating Cost $440,000



Table D-3 
(Centinue) 

filternative 4

Cost Summary

Capital Cost 
%

30,500,000

Present Worth 
finnual Operating

187,500,000

Present Worth 

$
£18,000,000 (c)

(a) $£00,000 at the end of every 5 years, prorated over 5 years using 
Straight Line Depreciation Method.

(b) Present Worth For ftnnual Operating Costs From Table D-7
(c) For additional assumptions see Notes 1 and £ of Appendix F



Table D-4
Ground Water Treatment System with Activated Carbon

Capital Cost
Descript ion Units Quantity $/unit Uninstalled 

Cost 
$£, 0001-Equalization Tank (£,000 gal) vessel 1 $£,000

£-Activated Carbon unit 1 $150,000 $150,000
3-Dual Media Filter unit 1 $£0,000 $£0,000
4-Filter Back Wash Tank 

(10,000 gal)
vessel 1 $10,000 $10,000

5-Purnps
1,000 gpm (Back Wash)
100 gpm, TDH=1£0 ft
100 gpm, TDH=150 ft

unit
unit
unit

1
3
£

$6,000 
$£,500 
$£,500

$6,000 
$7, 500 
$5,000

Sub Total (Items 1 to 5) $£00,500
G-Installation for Activated Carbon $50,000
7-Instal lat ion at £00'/. of Equip. Cost (exc. act. Carbon) $101,000
8-Piping & Electrical at 30/. Sub Total l&Installation Costs $105,450
3-Instrument and Site Preperation at 10*/. Sub Total 1 $£0,050
10-Building (£600 sq. ft at $55/sq. ft) $143,000

Total Capital Cost $6£0,000

Annua1 □perating Cost s

$/yr.

1-Activated Carbon Pound 168000 $1 $168,000
£-Waste Activated Cav'bon

Disposl
Ton 84 $£00 $16,800

3-Labor (8 hr/day, 365 day/yr) Hour £9£0 $£5 $73,000
4-Maintenance $30,000
5-Analytical $10,000

Sub Total (Items 1 to 5) $£97,800

Total Annual Operating Cost $300, 000
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0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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539047
5:7663
536639
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515000
515000
515000
5150M
515000
515000
515000
515000
515000
515000
515000
515000
515000
515000
515000
515000
515000
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515««0
515000
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515000
515000

1,00 
1,05 
1. 10 
1 ■

1.33
1.38
1.34
1.41 
1.43
1.55
1.53 
1.71 
1.80 
1.89 
1.98 
3.08 
3.18
3.39
3.41
3.53 
3.65 
3.79
3.93 
3.07
3.33 
3.39
3.56 
3.73
2.93 
4.13
4.33

1.0000 
0.9091 
0.3364 
0.7513 
0.6830 
0.6309 
0.5645 
0.5133 
0.4665 
0.4341 
0.3855 
0.3505 
0.3186 
0.3897 
0.3633 
0.3394 
0.3176 
0.1978 
0.1799 
0.1635 
0.1486 
0.1351 
0.1228 
0.1117 
0.1015 
0.0923 
0.0839 
0.0763 
0.0693 
0.0630 
0.0573

106834 15556824

8100
50500^
aS9073
466733
a44693
432724
389589
371894
254955
338829
323389
308739
394663
381330
368478
256313
344632
233431
223970
212:’76
303054
193838
184999
176691
168584
160%9
153635
146704
139907
133548
127533

8229615

PRESENT WORTH 
FOR OPERATING COSTS

:a) Present Worth = Total Annual Operating Cost ♦ Inflation Factor ♦ Present Worth Factor
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Table D-6 (Continue)

COST/YR TRIWSFER COST/YR flSH CBST/YR SLURRY COST/YR LINER COST/YR COST/YR PROGRESSIVE 
PT RSH TO GDP PT EXCPV. PT HPLL PT DISPOSflL RT IIC HATER COST

»0.3/sq. cu. yd/yr *B'cu, yd cu. yd/yr 17/cu. yd sq. ft *B.48/sq. ft ton/yr tBM/ton SUPPLY, »/yr $/yr

BASE TOTAL IffLATION PRESENT PRESENT la) 
AM«JAL COST ANNUAL COST AT HORTH FACTOR HORTH 
HABMW/yr) t/yr 5Vyr AT i=iex */yr

15375
tB34«l
tl
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

9
9
9

B3715

eee9
9

1275M
lB75ei«

«B
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

9
9
9
9

lesBewIBcBB88
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0

136042
136042

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0

952291
952291

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

40B00
40800

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

345984
345984

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

145
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

255000 2040000 272083 19045B2 81600 691%8

0
0
0
0
0
0
0

29016
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

29016

8100
14047
22669
21639
20651
19718

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

106824

8100
15624927
15783549
15782519
15781531
15881388

3348991
3469831

345984
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

86026820

0 8100 1.00 1.0000 8100
480000 16104927 1.05 0.9091 15373039
480000 16263549 1.10 0.8264 14817817
480000 16262519 1.16 0.7513 14143898
480000 16261531 1.22 0.6830 13500173
480000 16361388 1.28 0.6299 12965471
480000 3828991 1.34 0.5645 28%570
480000 3949831 1.41 0.5132 2852267
480000 825984 1.48 0.4665 569295
480000 uuNua‘nMWVKP 1.55 0.4241 315801
480000 480000 1.63 0.3855 301411
480000 480000 1.71 0.3505 287747
480000 AAflMA•tuwiw 1.80 0.3186 274637
480000 480000 1.89 0.2897 262211
480000 480000 1.98 0.2633 250232
480000 480000 2.08 0.2394 238894
480000 480000 2.18 0.2176 227997
inflMA aAAttMtiwww 2.29 0.1978 217613
480000 iAOAAAwwww 2.41 0.1799 207816
lAAMATWVWV 460000 2.53 0.1635 198315
AAMM 460000 2.65 0.1486 189254
TWWV 4AM0A 2.79 0.1351 180664
40AAAA 480000 2.93 0.1228 172427

AflAAM 3.07 0.1117 164683
480000 480000 3.23 0.1015 157127
480000 3.39 0.0923 150029
480000 480000 3.56 0.0839 143194
480000 •tovww 3.73 0.0763 136734
480000 480000 3.92 0.0693 130399
AAOttSfli 480000 4.12 0.0630 124472
AAMM 480000 4.32 0.0573 118871

14400000 100426820 81577158

PRESENT HORTH 
FOR OPERATING COSTS

(a) Present Horth = Total Annual operating Cost » Inflation Factor * Present Hortb Factor
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Table D-7 
(Continuel

SUB TOTW.PROGRESSIVE BPSE PNNURL
COST HNJRL COST COST, $/w
«/yr «440«00/yr)(EK. flSH DISPOS.I

INFLRTION PRESENT ^SEI^ ^-SHE
AT WORTH FACTOR WORTH (a) DISPOSAL 
5F/yr AT i=l« »/yr cu. yd/yr

COST FOR
ASH PRESENT 

DISPOSAL (b) WORTH (c) 
AT »65/cu. yd f/yr

leeiM14748447
14907069
14906039
14905051
14904118
14884400
14884400
14B84400
14884400
14884400
16144400
17404400
3810540

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

191860164

(a) Sub Total Present Worth = Sub Total » Inflation Factor t Present Worth factor
(b) Rssuae 10% discount and 10% inflation for off-site disposal
(c) Total Present Worth = Sub Total present north + Cost Aw disposal

0 108100 1.00 1.0000 108100 0 0 108180
440000 15188447 1.05 0.9091 14498808 48960 3188400 17680688
440000 15347069 1.10 0.8864 13988807 48960 3188400 17165887
440000 15346039 1.16 0.7513 13346813 48968 3188400 16589813

15345051 1.88 0.6830 18739380 48960 3168480 15981788
440000 15344118 1.88 0.6809 18159348 48968 3188400 15341748
440000 15384400 1.34 0.5645 11598663 48968 3188488 14775063
440000 15384400 1.41 0.5138 11966116 48968 3168480 14848516
440000 15384400 1.48 0.4665 18568088 48968 3188400 13744488
440000 15384400 1.55 0.4841 10088803 48968 3188400 13864683
440000 15384400 1.63 0.3855 9688787 48968 3188480 18805187
440000 16584400 1.71 0.3505 9941916 48968 3188480 13184316
440000 17844400 1.80 0.3186 18809849 48960 3188400 13398849
440000 9850540 1.89 0.8897 5053316 84488 1591800 6644516
440000 440000 1.98 0.8633 889379 0 0 889379
440000 440000 8.08 0.8394 818986 0 0 818986
440000 440000 8.18 0.8176 808997 0 0 808997
440000 440000 8.89 0.1978 199479 0 0 199479
440000 440000 8.41 0.1799 190498 0 0 190498
440000 440000 8.53 0.1635 181789 0 0 161769
440000 440000 8.65 0.1486 173483 0 0 173483
440000 440000 8.79 0.1351 165609 8 0 165609
440000 440000 8.93 0.1888 158058 0 8 158058
440000 440000 3.07 0.1117 150959 8 0 150959XAAOao
1 7WMW 3.83 0.1015 144033 8 8 144033
440000 440000 3.39 0.0983 137587 8 0 137587440000 440000 3.56 0.0839 131861 0 0 131861
440000 440000 3.73 0.0763 185348 0 0 185340
440000 440000 3.98 0.0693 119533 8 0 119533
440000 440000 4.18 0.0638 114099 0 0 114099
440000 kAMOA 4.38 0.0573 108965 0 0 108965

13800000 804460164 147783515 618000 39788080 167503515
PRESENT WORTH 
FOR OPERATING COSTS



Alternative

1234

Table D-8 
Cost Summary

Capital Cost $

4,900,00010.650.00030.500.000

Present Worth Annual Operating $

08,230,00081,580,000187,500,000

Present Worth 
$

13.130.00092.230.000 218,000,000
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REGION 5

230 SOLTH DEARBORN ST.
CHICAGO, ILLINOIS 60604
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0 6 MAY 1988

Mr. J.P. McBurney 
A11 ied-Sig.nal 
P.O. Box 2332 R 
Morristown, New Jersey 07960

Re: GOA FS ARARs and TBCs
Allied Chemical/Ironton Coke Superfund Site

Dear Mr. McBurney:

Please find enclosed the Federal and State applicable or relevant and 
appropriate requirements (ARARs) and other factors to be considered (TBCs) 
pertinent to the Goldcamp Disposal Area Feasibility Study (GOA FS). Please 
note that although we have tried to be as complete as possible, the Agencies 
may need to add to or subtract from this list of ARARs and TBCs. This is 
necessary because the alternatives and technologies are not yet fully 
developed. An example of this is ORC 3734.05(CH6) (g). We may add this as an 
ARAK depending on the design and location of any proposed incinerator. Other 
measures, not determined to be ARARs, will be part of the overall site remedy 
if the Agencies determine that they are necessary to mitigate the public health 
and environmental problems posed by the site. In addition, the Agencies will 
include other types of requirements as part of the final cleanup program, such 
;S monitoring, reporting, access, etc.

The ARAR portion of this document is somewhat repetitious because we tried to 
identify the complete list of ARARs for each alternative. Obviously, many of 
the alternatives have several ARARs in common. The document is organi<:ed by 
alternative, and each alternative is divided into Source, Receptor, 4nd 
Migration components. The Federal ARARs are presented first under the headirgi 
of "Air,** "RCRA,“ and “Water." The State ARARs are presented next for all 
media and statutes of concern under the heading of '*State." We have not cited 
to Ohio's hazardous waste regulations because they are not generally more 
stringent than the federal hazardous waste regulations cited in the document. 
The Ohio hazardous waste rules equivalent to the federal rules cited in this 
document will be ARARs, in lieu of the federal rules, should Ohio receive 
hazardous waste program authorization prior to the ROD being signed. For your 
convenience, we have cited the pertinent statutes and regulations and included 
a short summary of the major provisions. The summaries, however, do not define 
the full scope of responsibilities, those must be obtained from the statutes
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and regulations and the Agencies. Attached to this document you will find 
several tables and copies of statutes and regulations which support the ARARs. 
Throughout the ARAR discussion we have also noted where TBCs may apply. All 
TBCs are discussed in Attachment D.

Several outstanding issues remain which the Agencies and Allied must address;

1) OAC 3734-l-05(B) may be an ARAR if the Ohio river water quality exceeds the 
existing ORSANCO criteria. Menzel Associates is already researching this issue 
through its work on the Endangerment Assessment. Please advise the Agencies of 
how recent ORSANCO sampling data for the Ohio river compares to the ORSANCO 
criteria.
2) State air regulations for sulfur dioxide (S02) may be ARARs for the 
incineration remedy. Allied must determine whether sulfur dioxide is expected 
to be a combustion product of the waste and, if so, estimate the quantity of 
S02 that will be emitted from the incinerator, sans air pollution controls.

3) The Agencies are still researching whether there are any Federal nr State 
ARARs for the Naturally Occurring Radioactive Materials (NARMS) or accelerated 
produced radioactive materials that may build-up on the activated carbon. We 
expect to complete this research in the next couple of weeks and will inform 
you in writing of our determination.

4) Landfill gas control/monitoring will need to be included as part of any 
cap/slurry wall remedy. In addition, recently enacted Section 3734.041 to the 
ORC requires the Director of OEPA to promulgate regulations addressing controls 
of explosive gases from landfills. If these rules are promulgated and 
effective before the ROD is signed, these rules may be ARARs.

As you are aware, remedial actions conducted on-site do not require permits. 
However, the technical requirements (as opposed to the administrative 
requirements) of any applicable or relevant and appropriate permits must, at a 
minimum, be satisfied before the remedial action can be approved. Many of the 
ARARs identified have requirements for obtaining permits. Although the 
Agencies will not require Allied to obtain permits for on-site remedial 
actions, we will require Allied to meet the technical requirements of the 
permit. We may use the pertinent portions of the permit application as the 
vehicle for documenting that the technical requirements have been met.

We note that a great deal of technical design information for the alternatives 
and technologies remains to be developed. This information is necessary to 
identify all ARARs and TBCs, estimate the cost of the alternatives, develop 
performance standards which the alternatives must meet, and perform the 
detailed evaluation. We look forward to obtaining these design details during 
the meeting scheduled for May 18 and 19, 1988.
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If you have any questions regarding these ARARs and TBCs, please don't hesitate 
to call us.

Sincerely,

—
Therese Gioia
U.S. Environmental Protection Agency 
Remedial Project Manager

Enclosure

cc: Roger Hannahs, OEPA

y^Michael MoscheTT 
f Ohio Environmental Protection Agency 

Project Coordinator



LIST OF AL T [ R•' T ! V: S

o Alternative 1 

0 Alternative 2

- No action

- Cap/Surface Water Mar.age-nent/Use 
Restrictions/Security 
Measures/XuniCl pa 1 Water 
Supply/Monitor

o Alternative 3 - Slurry Wal1/Cap/Inward Cradient/Use 
Re strict ions/Security 
Measures/Municipal Water 
Supply/Monitor

0 Alternative 10 - Cap/Surface Water Management/Use
Re strict ions/Security
Measures/Collect/Carbon Ad sorb/1 on
Exchange/Collect/Air Stripping/
Activated Carbon

0 Alternative 12 - Excavate/Incinerate On-
Si te/Col lect /Carbon Adsorb/Ion 
Exchange/Collect/Air Stripping/
Activated Carbon

0 Alternative 14 - Slurry Wal1/Cap/Inward
Gradient/Surface Water Management/Use 
Restrictions/Security 
Measures/Collect/Carbon Adsorb/Ion 
Exchange/Collect/Air Stripping/
Activated Carbon

Alternative 16 - Exc^vate/Disoose of in On-site Lanrlfill/ 
Collect Carbon Adsorb/Inn Exchange/Cnl1=ct 
Air Stripping/Activated Carbon

Alternative 17 - Exravflte/Dispose of in Oft-site landfill/ 
Collect Carbon Adsorb/Ion Exchange/Collect 
Air Strioping/Activated Carbon
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GENERAL STATUTORY AUTHORITIES

All of the remedial action alternatives which have been selected for 
detailed evaluation under Phase 2 of the project could result in the 
release of particulate matter, toxic, and/or radioactive gases via the air 
pathway if implemented. Air ARARs stem from the Clean Air Act, and include 
substances regulated through the federally approved State Implementation 
Plan (SIP) and substances regulated under the Federal NESHAPS program 
(Attachment A) and the New Source Performance Standards. The Air TBCs are 
discussed in Attachment D.

RCRA

The portions of the Resource Conservation and Recovery Act, as amended, 
which apply to this project are outlined in the alternative-specific 
portion of this document. In general the RCRA regulations found in 40 CFR 
264 Subparts C, F,G, N, and 0 apply, as well as 40 CFR 270 (incineration) 
and to a lesser extent, 40 CFR 262 and 263. Please refer to Attachment B 
for copies of some of the pertinent regulations. For complete copies, you 
should refer to the applicable Code of Federal Regulations.

Water

The Clean Water Act and the Safe Drinking Water Act are the general federal 
statutes to refer to for federal water ARARs. MCLs, MCLGs, and AWOCs, may 
be ARARs under CERCLA. Please refer to the Attachment C for a list of 
compounds and their applicable standards. Water TBCs are discussed in 
Attachment D.

State

The generally pertinent State of Ohio statute is the Ohio Revised Code 
(ORC). ORC Chapter 3704 establishes Ohio EPA's authority to regulate and 
control air pollution within the State of Ohio. ORC Chapter 3734 provides 
statutory authority for the regulation of solid and hazardous waste 
activities in the State of Ohio. ORC Chapter 6109 establishes Ohio EPA's 
authority to regulate public water supplies. ORC Chapter 6111 establishes 
Ohio EPA's authority to set water quality standards and regulate water 
pollution sources. The pertinent State of Ohio regulations and rules 
developed on the basis of the ORC can be found in Chapter 3745 of the Ohio 
Administrative Code.



ALTERNATIVES ARARs

Alternative 2-Source 

° Cap

Ai r

1) Fugitive dust control from grading- 
to State Rule 3745-17-08 for 
requirements

RCRA

1) Landfill closure requirements (40 CFR 
§264.310)

minimize migration of liquid into 
landfill
design for minimum maintenance
promote drainage-diversion or
collection/treatment
minimize erosion
accommodate settling
cover permeability must be designed
to be less than or equal to permeability
of natural subsoils

2) Post-closure care (40 CFR §264.310(b))

maintain integrity and effectiveness of 
cap-repair effects of subsidence, set
tling, erosion, etc.
Use restrictions to protect human health 
or environment
ground water monitoring system in 
compliance
with 40 CFR 264 Subpart F 
prevent run-on/run-off 
protect locational benchmarks

3) Use Restrictions (40 CFR §264.116 and 264.117 
(c))

° submit survey plat indicating location 
and dimensions of disposal area and 
contents of cel 1.

° plat must contain owners obligation 
to restrict disturbance of unit 

° plat prepared by a professional land 
surveyor and filed with local zoning 
authority

° record use of property in facility
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ALTERNATIVES ARARs

Alternative 2-Source 

° Cap cont.

RCRA cont.

deed to the property
° limits on post closure use of property

4) Monitor - Ground Water - Substantive 
requirements of CFR §264.92 - 264.99

° background well(s) at appropriate
location/depths

° downgradient wells at point of compliance
(boundary of waste unit)

° establish ground water protection
standard for constituents of concern; 
limits are MCL's or health based numbers 
established by EA.

Water

Not Applicable to Source Control-Cap except 
for surface water management-See State ARARs

State
1) Water Pollution Control as it applies to

Surface Water Management of Run-on/Run-off- 
Ohio Administrative Code

3745-l-05(A)

3745-1-05(8)

3745-1-32

Antidegradation policy. 
Existing instream water uses 
shall be maintained and 
protected. No degradation of 
the present water quality 
designation is allowable.

Antidegradation policy. The 
most stringent statutory and 
regulatory controls for waste 
treatment will be required for 
all new and existing point 
sources.
Ohio River criteria.
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ALTERNATIVES ARARs

Alternative 2-Source 

° Cap cont.

State cnnt.

Permits to Install

3745-31-05(A)(3) Any installation of a new 
source of pollution must 
meet Best Available 
Technology requirements.

NPDES Permits

3745-33-04 Criteria for issuing NPDES 
Permits.

3745-33-05(A) General Permit conditions.
(6), (8), and (9)

2) Air Pollution-Ohio Administrative Code

3745-15-07 Air pollution nuisance
prohibition. Prohibits the 
release in to the open air 
from any source of smoke, 
ashes, dust, dirt, grime, 
acids, fumes, gases, vapors, 
odors or any other substances 
in such a manner or amount as 
to endanger the health, safety, 
or welfare of the public or 
cause unreasonable injury or 
damage to property.

3745-17-08 Restriction of emission of 
fugitive dust.

Alternative 2-Receptor 

° Municipal Water

Water

See State ARARs below.

State

Public Water Supply

OAC 3745-81 through 3745-99 are ARARs, 
in particular 3745-91.
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ALTERNATIVES ARARs

Alternative 2-Receptor 

° Municipal Water
State cont.

Any changes to public drinking water systems 
(line extensions, new wells, changes in treat
ment) must be approved by Ohio ERA prior to 
construction. A backflow prevention device 
must be placed on the municipal service line, 
in compliance with Ohio Administrative Code 
3745-95. Public water systems must also 
comply with OAC 3734-7 regarding operator 
certification.

Alternative 2-Migration 

° Monitor

This technology does not meet State or Federal 
ARARs-See other Migration Alternatives for a 
list of ARARs.

Alternative 3-Source
Receptor
Migration

° Cap/Slurrywal1 
° Municipal Water
° Monitor

See Alternative 2 for all Alternative 3 ARARs

Alternative 10-Source
Receptor

° Cap
° Municipal Water

See Alternative 2 for all Source and Receptor ARARs

Alternative 10-Migration

° Col lection/treatment

Air Stripping 1)
Activated
Carbon

Air stripper emissions may not exceed emission 
standards for this source established in the 
approved State SIP and any applicable New
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ALTERNATIVES ARARs

Alternative 10-Migration

° Collection/treatment

Air Stripping
Activated
Carbon

Air cont.

Source Performance Standards (NSPS) or 
NESHAPs. In addition, volatile organic 
Compounds which may be emitted should be 
evaluated in the risk assessment (see Air 
TBCs).

2) Special handling of spent activated carbon 
is required if radon products which may be 
present in the water lead to a concentra
tion in the carbon that meets "radioactive" 
definition of DOT. Breakthrough or release 
of radon gas shall not create an occupational 
or public health threat and shall not exceed 
State radioactive emission standards. Radia
tion monitoring may be required in the design 
(and possibly throughout implementation) phase 
of the remedy.

RCRA

1) Ground water concentrations at the end of 
cleanup program must be less than or equal to 
SDWA or RCRA MCL's at the point-of-compliance 
(waste unit boundary). Alternate Concentra
tion Limits may only be used under the limited 
conditions outlined in CERCLA Section 121(d) 
(2)(B)(ii). Ambient Water Quality Criteria 
may also be ARARs under certain circumstances. 
A standard for drinking water more stringent 
than MCL's may be needed in special circum
stances. In such cases'the Agency will 
consider the MCLG and other pertinent 
guidelines. TBCs include Health Advisories and the 10“® risk based levels established
by the Endangerment Assessment for compounds 
without MCLs (see Attachment D).

2) If collection/treatment activities require 
storage or treatment in tanks, or containers 
or miscellaneous RCRA units as defined in
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ALTERNATIVES ARARs

Alternative 10-Migration

° Collection/treatment

Air Stripping
Activated
Carbon

3)

RCRA cont.

260.10, then the Facility must comply with the 
substantive elements of 40 CFR 264. Also, if 
wastes (i.e. spent carbon) are transported 
off-site, the facility must comply with the 
generator substantive criteria of 40 CFR 262 
and with the disposal requirements of CERCLA 
Section 121(d)(3), and ensure transporter 
meets substantive requirements of 40 CFR 263.

Disposal of any hazardous residuals must also 
take into consideration the CERCLA Off-site 
Policy (see Attachment D).

Water

1) Discharge water from treatment unit must meet or exceed ^lean Water Act NPDES permit 
discharge limits established for the 
particular discharge, depending on how and 
where discharge occurs. See State ARARs.TBCs include 10"^ risk levels established by 
EA for compounds without MCLs (see Attachment
n).

2) If existing water quality in the Ohio River 
does not meet ORSANCO standards for the 
chemicals of concern, no additional discharge 
of those chemicals to the Ohio River shall be 
allowed. See State antidigradation standards.

3) Standards, including the State's use 
designations and chemical limits, for 
prevention of chronically toxic conditions 
must be met at the point ground water 
infiltrates into surface water.

4) MCL's and AWQC, under the Safe Drinking Water 
Act and Clean Water Act, must be met for 
groundwater at the completion of cleanup.
A standard for drinking water more stringent
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ALTERNATIVES ARARs

Alternative 10-Migration 

° Collection/treatment

Water cont.

than MCL's may be needed in special circums
tances. In such cases, the Agency will 
consider the MCLG and other pertinent 
guidelines.

State

1) Hazardous Waste-Transport OAC 3745-53-11 
PUCO Registration

2) Water Pollution Control-OAC

3745-l-05(A)

3745-1-05(6)

Antidegradation policy. 
Existing instream water uses 
shall be maintained and 
protected. No degradation of 
the present water quality 
designation is allowable.

Antidegradation policy. The 
most stringent statutory and 
regulatory controls for waste 
treatment will be required for 
all new and existing point 
sources.

3745-1-32 Ohio River criteria.

Permits to Install

3745-31-05

NPDES Permits

3745-33-04

3745-33-05 
(A)(6), (8), 
and (9)

Any installation of a new 
(A)(3) source of pollution 
must meet Best Available 
Technology requirements.

Criterial for issuing NPDES 
Permits.

General Permit conditions.
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ALTERNATIVES ARARs

Alternative 10-Migration 

° Collection/Treatment

State cont.

3) Air Pol 1ution-OAC

3745-15-07

3745-21-05

3745-21-07

3745-21-07(8)

3745-21-07(0

Air pollution nuisance 
prohibition. Prohibits the 
release in to the open air 
from any source of smoke, 
ashes, dust, dirt, grime, 
acids, fumes, gases, vapors, 
odors or any other substances 
in such a manner or amount as 
to endanger the health, safety, 
or welfare of the public or 
cause unreasonable injury or 
damage to property.

Non-degradation policy - 
ambient air quality standards.

Control of emissions of organic 
materials from stationary 
sources.
All new stationary sources of 
emissions of photochemically 
reactive materials shall 
minimize such emissions by use 
of the latest available control 
techniques and operating 
practices in accordance with 
best current technology.

Alternate means of abatement of 
emissions can be used if 
approved by the Director.

Permits to Install

3745-31-05 Any installation of a new 
source of pollution must 
meet Best Available Technology 
requirements.
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ALTERNATIVES ARARs

Alternative 12-Source 

° Incineration

Air
1) Fugitive dust control

2) State Implementation Plan requirements
and applicable NSPS and NESHAPs limitations.

3) TBCs include modeling to determine risk/limits 
of any emissions, volatiles, dioxins, etc.; 
particulates control - National Ambient Air 
Quality Standard for particles <10 micrometers 
(PMio)-24-hr PM^q standard is 150 micrograms/ 
cubic meter of air with no more than one 
exceedance/year, annual PM^g standard is50 ug/m3 based on annual arithmatic mean; 
and temperature in secondary chamber main
tained at minimum 1800°F/minimum residence 
time of 1 second.

1)

2)

3)

4)

RCRA

Performance standards, including requirements 
for waste analysis, monitoring, inspections, 
and closure. See 40 CFR §264.340-264.351.

Achieve destruction and removal efficiency 
(ORE) of 99.99% for each principal organic 
hazardous constituent (POHC).

Trial burn and trial burn plan per 
Sections 270.62 and 270.19

40 CFR

If incineration activities require storage or 
treatment in tanks, or containers or miscel
laneous RCRA units as defined in 260.10, then 
the facility must comply with the substantive 
elements of 40 CFR 264. Also, if hazardous 
wastes (i.e. ash) are transported off-site, 
the facility must comply with the generator 
substantive criteria of 40 CFR 262 and with 
the disposal requirements of CERCLA Section 
121(d)(3), and ensure transporter meets 
substantive requirements of CFR 263.

Off-site disposal of any hazardous residuals 
must also take into consideration the CERCLA 
Off-site Policy (see Attachment 0).
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ALTERNATIVES ARARs

Alternative 12-Source 

° Incineration Water

1) Any liquid hazardous waste streams resulting 
from incinerator will have to be dealt with in 
accordance with Federal and State Water ARARs 
outlined in other Alternatives.

1)

2)

State

Hazardous Waste-Transport
OAC 3745-53-11 PUCO Registration
Air Pol 1ution-OAC

3745-15-07 Air pollution nuisance prohibi
tion. Prohibits the release in 
to the open air from any source 
of smoke, ashes, dust, dirt, 
grime, acids, fumes, gases, 
vapors, odors or any other 
substances in such a manner 
or amount as to endanger the 
health, safety, or welfare of 
the public or cause unreasona
ble injury or damage to 
property.

3745-17-05 Non-degradation policy -
particulate matter standards.

3745-17-07 Control of visible particulate
emissions from stationary 
sources.

3745-17-08 Restriction of emission of
fugitive dust.

3745-17-09 Restrictions on particulate
emissions and odors from 
incinerators.

3745-21-05 Non-degradation policy -
ambient air quality standards.
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ALTERNATIVES ARARs

Alternative 12-Source State cont.

° Incineration
3745-21-07 Control of emissions of organic

materials from stationary 
sources.

3745-21-07(C) Alternate means of abatement 
of emissions can be used if 
approved by the Director.

Permits to Install

3745-31-05 Any installation of a new
(A)(3) source of pollution must meet

Best Available Technology 
requirements.

Alternative 12-Receptor 
Migration

See Alternative 2 for all Receptor ARARS and 
Alternative 10 for all Source ARARs

° Municipal Water
° Collection/Treatment

Alternative 14-Source

° Cap/Slurrywal1

See Alternative 2 for all Alternative 14- 
Source ARARs

Alternative 14-Receptor

° Municipal Water

See Alternative 2 for all Alternative 14- 
Receptor ARARs

Alternative 14-Migration

° Collection/Treatment

See Alternative 10 for all Alternative 14- 
Migration ARARs

Alternative 16-Source Air

“ On-site Landfill 1) Fugitive Dust Control
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ALTERNATIVES ARARs

Alternative 16-Source 

° On-site Landfill

RCRA
1) On-site landfill must meet requirements of 40 

CFR 264 Subpart N, especially Section 264.301 
which addresses design and operation stand
ards, including liner/leak detection and 
leachate collection requirements.

2) Use Restrictions (40 CFR §264.116)

° submit survey plat indicating location 
and dimensions of disposal area and 
contents of cel 1.

° plat must contain owners obligation to 
restrict disturbance of unit 

° plat prepared by a professional land 
survey or and filed with local zoning 
authority

° record use of property in facility deed 
to the property

3) If activities require storage or treatment in 
tanks, or containers or miscellaneous RCRA 
units as defined in 260.10, then the facility 
must comply with the substantive elements of 
40 CFR 264. Also, if wastes are transported 
off-site, the facility must comply with the 
generator substantive criteria of 40 CFR 262 
and with the disposal requirements of CERCLA 
Section 121(d)(3), and ensure transporter 
meets substantive requirements of 40 CFR 263.

4) Off-site disposal of any hazardous wastes must 
also take into consideration the CERCLA Off
site Policy (see Attachment D).

Water
Surface water (including collection, 
treatment, and discharge) ARARs are covered 
under Alternative 2-Source ARARs for State and 
Federal.

State
1) Siting criteria per ORC 3734.05(C)(6)(g):
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ALTERNATIVES ARARs

Alternative 16-Source 

° On-site Landfill

State cont.

(f) That the active areas within a new 
hazardous waste facility where acute 
hazardous waste as listed in 40 CFR 
261.33(e), as amended, or organic waste 
that is toxic and is listed under 40 CFR 
261, as amended, is being stored, treat
ed, or disposed of and where the aggre
gate of the storage design capacity and 
the disposal design capacity of all haz
ardous waste in those areas is greater 
than two hundred and fifty thousand 
gallons, are not located or operated 
within:

(i) Two thousand feet of any 
residence, school, hospital, 
jail, or prison;

(ii) Any naturally occurring 
wetland; or

(iii) Any flood hazard area if the 
applicant cannot show that the 
facility will be designed, 
constructed, operated, and 
maintained to prevent washout 
by a one hundred-year flood or 
that procedures will be in 
effect to remove the waste 
before flood waters can reach 
it.

2) Hazardous Waste-Transport
OAC 3745-53-11 PUCO Registration

3) Sol id Waste

Solid waste regulations require plan approval 
for"...any person proposing to establish a new 
solid waste disposal facility, or proposing to 
substantially modify an existing solid waste 
disposal facility". (OAC 3745-27-06) An 
important part of the review process concerns 
siting of solid waste facilities. OAC Section 
3745-27-06(1) states:
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ALTERNATIVES ARARs

Alternative 16-Source 

° On-site Landfill

State cnnt.
(I) Except by means of a waiver granted under

3745-27-11, the Director shall not
approve plans for a sanitary landfill
under any of the following conditions:

(1) The sanitary landfill will be 
located in a regulatory floodplain 
outside of a floodway; or

(2) The sanitary landfill will be 
located in a sand or gravel pit; nr

(3) The sanitary landfill will be 
located in a limestone quarry or 
a sandstone quarry; or

(4) Those portions of the sanitary 
landfill where waste materials are 
to be deposited will be located

---------------within lOOOJ of a water well in
existence on the date the plans were 
received by Ohio EPA; or

(5) Those portions of the sanitary 
landfill where waste materials are 
to be deposited will be located 
within 200' of a stream or lake; or

(6) The seasonal high ground water table 
and lowest level of waste materials 
in the sanitary landfill will b 
separated by less than 5 feet of 
soil of low permeability; or

(7) The seasonal high ground water table 
will be less than 5 feet below the 
existing surface of the site.

4) Permits to Install

3745-31-05 Any installation of a new
(A)(3) source of pollution must meet

Best Available Technology 
requirements.
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ALTERNATIVES ARARs

Alternative 16-Source 

° On-site Landfil1

State cnnt.

5) Air Pollution-OAC

3745-15-07 Air pollution nuisance
prohibition. Prohibits the 
release in to the open air from 
any source of smoke, ashes, 
dust, dirt, grime, acids, 
fumes, gases, vapors, odors or 
any other substances in such a 
manner or amount as to endanger 
the health, safety, or welfare 
of the public or cause un- 
resonable injury or damage to 
property.

3745-17-08 Restriction of emission of
fugitive dust.

3745-21-05 Non-degradation policy -
ambient air quality standards.

Alternative 16-Receptor 

° Municipal Water

See Alternative 2 for all Alternative 16- 
Receptor ARARs.

Alternative 16-Migration 

° Collection/Treatment

See Alternative 10 for all Alternative 16- 
Migration ARARs.

Alternative 17-Source

Off-site Landfill 1) Fugitive Dust Control

RCRA

1) Generation in compliance with 40 CFR Parts 
262.
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ALTERNATIVES ARARs

Alternative 17-Source 

° Off-site Landfill

RCRA cont.
2) Decontamination of equipment in accordance 

with 40 CFR 264.114.

3) If activites require storage or treatment in 
tanks, or contains or miscellaneous RCRA units 
as defined in 260.10, then the facility may 
have to comply with the substantive elements 
of 40 CFR 264. Also, for wastes transported 
off-site, the facility must comply with the 
generator substantive criteria of 40 CFR 262 
and with the disposal requirements of CERCLA 
Section 121(d) (3), and ensure transporter 
meets substantive criteria of 40 CFR 263.

4) Disposal of any hazardous wastes must also 
take into consideration the CERCLA Off-site 
Policy (see Attachment D).

Water

Any decontamination liquids or other liquid 
wastes produced from the excavation of wastes 
for Off-site disposal activities must comply 
with State ARARs outlined in Alternative 2- 
Source and as applicable. Alternative 10- 
Migration, depending on how these liquids are 
handled and disposed.

State

1) Hazardous Waste-Transport
OAC 3745-53-11 PUCO Registration

2) Air Pollution-OAC

3745-15-07 Air pollution nuisance
prohibition. Prohibits the 
release in to the open air from 
any source of smoke, ashes.
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Alternative 17-Source 

° Off-site Landfill
State cont.

3745-17-08

dust, dirt, grime, acids, 
fumes, gases, vapors, odors or 
any other substances in such a 
manner or amount as to endanger 
the health, safety, or welfare 
of the public or cause 
unreasonable injury or damage 
to property.

Fugitive Dust

Alternative 17-Receptor 

° Municipal Water

See Alternative 2 for all Alternative 17- 
Receptor ARARs

Alternative 17-Migration 

° Collection/Treatment

See Alternative 10 for all Alternative 17- 
Migration ARARs
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Promulgated NESHAPS

Radon
Beryl 11urn
Mercury
Vinyl Chloride
Radionuclides
Benzene
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Environ««nlal Prot*ctton Agency

(I) The perainelera for which ench 
haxanlous waste will be analyzed and 
the rationale lor the aelectiuii of Iheue 
parametera lie., how analyaia for 
lliese parainetrra will provide auffl- 
cieiil information on the waste’s prop
erties to comply with para<raph (a) of 
this section):

(21 The test methods which will be 
used to test fur these parameters;

(3) 'riie uampiing method which will 
be used to obtain a representative 
sample of the waste to be analyzed. A 
representative sample may be ot>- 
talned using either;

th One of the aampUng methods de
scribed In Appendix 1 of Hart 361 of 
this chapter; or

(II) An eciulvalent sampling method.
(Comment See I 260.31 of this Chapter for 
related discussion. I

(6) The frequency with which the 
Initial analysis of the waste will be re
viewed or reiMiated to ensure that the 
analysis Is accurate and up to date; 
and

(6) For off-sIte facilities, the waste 
analyses that hazardous waste genera
tors have agreed to supply.

(0) Where appllcsbie. the methods 
which will be used to meet the addi
tional waste analysis requirements for 
specific waste management methods 
as specified In || 264.17. 264.314. and 
364 341.

(r) For off-sIte facilities, the waste 
analysis plan required In paragraph 
(b) of this section must also specify 
the procedures which will be used to 
Inspect and. If necessary, analyze each 
movement of hazardous waste received 
at the facility to ensure that It 
matches the Identity of the waste des 
Igaated on the accompanying manifest 
or shipping paper. At a minimum, the 
plan must describe;

(1) The procedures which will be 
used to determine the identity of each 
niaveinent of waste managed at the fa- 
ciiity; and

(31 'file sampling inelliod which will 
be u.sed to obtain a repiesenlallve 
sample of live waste to be Identified. If 
the Identification method Includes 
sampling.
ICnmmrn/ Part 370 of Mila r)ia|iler rrquirrs 
Dial Ui.- waul' aiialyala plan be aubiiillled 
with Han U ui Die permll appUcallon 1

9i64.i<

< Approved by (lie OKIre of Maiiagriiii-iit 
and Uudgcl. under control nuintrer 3U&U- 
0012)

(15 FK 33221. May 19. 1980. as anii-iiilrd at 
46 Kit 3846, Jan 12. 1981. 48 HU M2V4 Apr 
I. 1983. 60 FH 4514. Jan. 31. 1985. 50 M( 
16314. Apr. 36. 19661

1264.14 Security.
(a) The owner or operator inu.si pre 

vent the unknowing entry, and mini
mize the poaalblllly for the uiiaulhur- 
Ized entry, of persona or llvr slor k onto 
the active portion of his fiuliiiy. 
unless he can demonstrate to the He 
glonal Administrator that.

(1) Physical contact with (he waste. 
Blructurca, or equipment wltldn iti» 
active portion of the facility will nut 
Injure unknowing or unauiii(irl/.ed 
persons or livestock which may enter 
the active portion of a faclllly. and

(2) Disturbance of lite wa.sle or 
equipment, by the unknowing or iiiiaii 
thorlzed entry of persons or llveMiiM-k. 
onto the active portion of a fa< lllty, 
will not cause a violation of tlie re 
quirementa of this part.
I Comment Part 270 o( this cbapler rruiilrrs 
lliat an owner or operator who wliihr* u 
iitake the demofulrallon referred Ui alxive 
must do so with Part B of llic penuU appli 
cation. 1

(b) Unless the owner or operator has 
made a successful demoii/itraiton 
under paragrapits (a)(1) and (3) of Dih. 
aecllon. a faclllly must have

(1) A 24-hour survelllaiice syslcrii 
(e g.. television monitoring or aiirvell 
lance by guards or facility perHoiuu-li 
which continuously monllora and con 
trols entry onto the active porltun of 
the facility; or

(2) (l) An artificial or natural )>arrlcr 
le g., a fence In good repair oi a fern .- 
combined with a cliff*, which com 
pletely surrounds the active portion of 
the facility; and

(II) A means to control eiilrv at all 
limes, Dirough the gut* s <>r otlit i i n 
trances to the active portion <>( no- (a 
clllly le.g.. an aUeiidanl. Iclcvhlm 
monllora, locked entrance. .<r ' ••n 
trolled roadway access to the facility).
lOommenr-Tlie reniilrrinriit" <>(
<b) of DiU ircll m air salli'hi'il U n.'- <h> iiii y 
or plant wlUilii which ihr ac.nr p. iiion I;, 
located llaclf has a survclllaiiir ay..' m ur a



$264.15 40 Cft Ch. I (7.1-06 CdHlMi)

Ltrrirr and a mrana li> ronfru) rnuy. adiU h 
i-uniplira aditi (hr rrtiulrrinriiu of pant- 
araph ibXII or (3t of (hU accUun.l

(c) Unless tlie owner or operator lias 
marie a Biiiiessful deiiiunslralloii 
miller iiarasraplis laX 1) anil (2) of Hits 
srclloii, a sttfii with the legend, 
' Danger-Uiiaiiiliur(y«d Perau.uiei 
Keep Out", niiisl lie posted at each en- 
tranre to tlie active portion of a taclll- 
ly, and at other locations. In aufflelent 
iiuiiibcra to be arm from any ap
proach to this active portion. The 
legend must bo written In Ciigliah and 
III any other language predoininaiil In 
the area Burruuiiding the facility (e g., 
facilities In ruuntlea bordering the Ca
nadian priivlnce of Quebec must post 
signs In Kteiich; faclllllea In couiilles 
bordering Mexico must post signs In 
Upanlsh), and must be legible from a 
distance of at least 36 feet. EUtstliig 
signs with a legend other than 
“Danger - Unaiiliiorized Fersoiinel 
Keep Out" may he used if the legend 
on the sign hidteatea that only aulhor- 
Ued personnel are allowed to enter the 
active iKwiloii, ai.d that entry onto the 
active portion can be datigeroua.
ir»mnvrn( riee | }S4 Il1*b> for lUsetusluii of 
aei'urlly regiilretneiils at disposal (acUllles 
during the pvaleluaurc rare period )
• Approved by the Oflirr of Msnagriiii lit 
and budget under control number 2060- 
00121
IIS KU 23321. May l». UHO. as amended at 
4S Kit 3«48. Jan 12, IVSI, 4b »1t I42V4, Apr. 
1, 1»U. 60 KH 4614, Jan. II. igUl
( 244 16 Central Inapcellon re^utrementa.

la) The owner or operator must In- 
Kpeci Ills lai'llliv for ntalfunclloiia and 
deteilnralloii, operator errors, and dls- 
cliaiges wtileh may be causl<ig-or 
may lead to-i I > rclevae of hauirdoua 
wasie t-uii.-.iituents to the envirimnient 
or 12) a threat to human health The 
owner or operator must conduct those 
liispei'tlfins often enough to Identify 
piiiblems In Ume to correct them 
bi lore they hl•lfn luunafi health or 
the envlri<iiiiieiit

(bill) I he ouner or operator must 
di‘vel'i|> and Inllow a written schedule 
lor liLspecling -•miiKorliig eniilpmenl, 
fcalely and emergenev eqiilpiiient, se
curity devil i'i>, and operating and 
hiriii'liiiHl e(|iil{imcnl ihiieh as dikea 
and sump pumps) that are Importyiil

to preventing, detecting, or responding 
to environmental or hunuui health 
hazards.

(2) He must keep this schedule at 
the facility.

(2) The schedule must Ideiillfy the 
types of ptobleiiji «e g . mslluiictloiis 
or deterioration) which are to be 
looked fur during the liispeclloii <e.g., 
Inuiieiative sump pump, lealUiig fit 
ting, eroding dike, etc ).

<4> The fregueticy of liiapcctlon may 
vary tor the Items on the acheduie. 
However, it should be based on the 
rale of possible deterioration of the 
equipment and the probability of an 
environmental or human health Inci
dent If the deterioration or malfunc
tion of any opeiatur error goes unde
tected between Inspections Areas aub- 
Jecl to spills, such as loading and un
loading areas, muat be Inspected daily 
when In use. At a mlnlmtun. the In
spection acheduie must Include the 
terms and freguenctea called for In 
II 264 174. 304 t»4. 304.226. 304 363, 
304 264. 364.3U3. and 304.347, where 
applicable.
K’omtncnf i'art 270 uf this citapler reguirca 
the liupiTilui) scliMluIr to be tiiluullted 
wUli I'an 11 of the permit application. IP'S 
will evaluate the acheduie aioiig «ilh the 
real of the application to ensure that It ade
quately prutrets human health and the en- 
vlrunioent As part of this review. gJ>A may 
modify or amend the acheduie as may be 
neceaaary 1

(cl The owner or operator must 
remedy any deterioration or inalfunc- 
llun uf equipment or structure which 
the InspecUun reveals on a schedule 
which ensures that the problem does 
nut lead to an envirunmenlal or 
human health hazard. Where a hazard 
la III 'nent or haa already occurred, 
remedial action muat be taken Immedi
ately.

(d) The owner or operatnr muat 
record Inspections in an lnsi>ecUon log 
or aiiiiiniary He musl keep theiie 
recoids lor si least three years from 
(he dale of iiuipccllon. At a niliilminii, 
these records must Inchnle the dale 
and time of the Inspecllmi. I he nu«ie 
of the hl.^peclo^, a nutation of the oh- 
servallons made, und the dale und 
nature of any repairs or other remedl 
al actions. •
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0I1.S wasto Kcneralor from wltlcft (lie 
(ur)llly ri'crlvril a iia/uiiJoiis wit.->le 
during Itie yi^ar. (or Impurlt'd slilp- 
mriiLs. the report must give the name 
and addri-us of llie (urelgii generator;

<dl A di-serlptl..ii and Uie quanllly u( 
eaeh harjuduua waste tlie facility re
ceived during ttie year. F\>r off site (a- 
cllltlrs. this Information must be llsled 
by tt‘A Identification number of each 
generator;

te) Ttie method of treatment, stor
age. or dlspoaal for each hazardoua 
waste.

<f) I Reserved I
tgt I'he mubt recent closure co:it esti

mate unicr | 204 142. and. for disposal 
(acl!!t<ea. the most recent post closure 
cost estimate under | 264 144; attd

III) Ttie ccrllflcatlun signed by the 
owner in operator of ttie facility or his 
auttiuilzed representative.
lAppruwrd by the Office of Manssemriit 
Slid Uudgel under ooiiuol number 2U&U- 
ooas)
(4ft m 33221. t4ay le l«S0. as amended at 
4S PH 1840. Jsn 12. I0SI. 14 PI4 9083. Jan. 
aa. 10SJ. M PH 4614. Jan 21. I0UI

• 244.74 Unniandesied waste report.
If a facility accepts lor treatment, 

storage, or dli.|>usul any ha/4uduns 
waste from an off site source without 
an accompanying manifest, or without 
an accomppjiying shipping paper as 
described In | 2»3 2Uie>(2) of this chap
ter. and If the waste is not exduded 
fium the maidfest requirement by 
I 261 6 uf this c’lapter. then the owirer 
or operator 'iiusl prepare and submit a 
single ropy of a report to the Heglonal 
Adiiiintatratur within fifteen days 
after receiving the waste. The iinmaiil- 
(eh(<d waste report must be submilled 
on KPA (onn 97UU-I3B Buch reiioit 
iiiuNl be designated 'Uiunanlfenled 
Waste UciMitf and Include the follow
ing liifnriiiaMnr..

la) I'he l-:i‘A Ideivtlflrallnn number, 
name, sind addr<-as of the facility;

»b) ihe «ate the facility received the 
waste.

(<■) The f:iv. identification number, 
name, aim aibiri-as of the generator 
and the tian.ii.i.rler. If a.^a:iable.

(di A dc.sciliiMiin Will Ihe nimnlllv of 
eat h tirimanifested haraxdoua wkste 
and facility received;

(e) The method of treHtment. .stor
age. or disposal for each iiaza’-duus 
waste.

tf> The cerliflrallun aigmd hy the 
owner or operator of the fai llliy or his 
authorised reprchcntallvc. and 

(g) A brief expianalton uf vdiy the 
waste was uiunonlfested. If known.
irumment. Hinall quaiitltlrs uf liazarrious 
waste are rscliided fiuin ii-gulalloii under 
tills pail and du nut reijidre a nianllrai. 
Where a lai lllly receives iiniiiaiillcslrd haz- 
arduits wastes, tlie Ageiicy siitgrsls that liie 
owner ur uperatur obtain (rain each griiera- 
lor a crrllficatlon that the waste gualilles 
for eachislon Olhrrwlse, the Agenry aug- 
gesls that the owner or operator file an un- 
nianlfeated waalc report for Uie liasardoua 
waste movement 1
I Approved by the Office of Management 
and Hudscl under csmtrol numlicr iOttO- 
00121
14ft KH 33221, May 10 1040. as amended at 
44 f-K 3003. Jan 34. 1009; 40 KH 4M4. Jan. 
91. 10461
0 264.77 Addillonal reports.

In addition to submitting the bienni
al reports and uninanifested waste re
ports debcribed in II 264 76 Mid 264.76, 
the owner ur npeiator must also 
report to the Ki glonal Adinliilstralor;

(a) iteleases, fires, and explosions as 
specified III I 264.66<ji;

lb) Facility closures speciflerf In 
1264 116. and

to As otherwise required by 8ub- 
paru F Mtd K through N.
I4< KH 3840. Jan 13. 1081. as amended at 47 
KH 33360. July 38. 1063; 44 KH 9003. Jul 36. 
10431

Subpart f—l•l•as•0 Froiw SolM 
Waal* Managemenl Unlit

Hmisi g 47 KH 93360. July 34. 1083. urUeas 
ollierwise noted.
• 262 00 Applicabillly.

(aXI) Fxreiit as provided In pnra- 
giiiph (h) uf this fii-cliun, the regula
tions In this Bubpart apply Ui owners 
or opeiators of facilities that treat, 
stole ur dispose of hazardnns waste. 
'Ihe owner or operator must sstl.'ifv 
Ihe renulremerits idetiUfled In para
graph (a)(3) of Mils necMun lor all 
wicsles tor constituents llieii'of) roii- 
talncd In sul|d waste mwisgemenl

invironmanlal Proladion Agancy

units at the facility, regardle.ss of the 
time at which waste was placed In
SUCll lllliLs.

12) All solid waste management units 
rnii.st comply with the reipilreiiieiita In 
I 264 161 A surface liiipuundiiieiil, 
waste pile, and land treatment unit or 
landfill that receives hazardous waste 
after July 26. 1982 thereinafter re- 
ferii-il to as a "regulated unit") must 
comply with the requiretneiils uf 
1* 264 01 through 264.100 in lieu of 
I 264 iOl for purposes of delecting 
characterizing and responding to re
leases to the uppermost aquifer. The 
fhianirat responsibility requirements 
of I 264 lot apply to regulated unlLs 

<b) The owner or operator's regulat
ed unit or units are not subject to reg
ulation fur releases Into the upper
most aquifer under this subpart If:

(I) 'I he owner or operator la exempt
ed umler I 264.1; or 

12) lie operates a unit which the Re
gional Administrator finds; 

tl) is nn engineered struclure.
(ID I>i>es not receive or contain liquid 

wa.4te or waste containing free liquids, 
fill) l.s designed and operated to ex

clude liquid, prerlpluilon. and other 
run on and run-off, 

tiv) Mas both Inner and outer layers 
of cuniahimeiit enclosing the waste.

(V) lias a leak detection system built 
into each coiilaliunent layer.

(vl) The owner or operator will pro
vide cunllriiilng operation and mainte
nance of these leak detection systems 
during the active life of the unit and 
the clo.sure and posl-clusure cue perl- 
ods. and

fvll) To a reasonable degree of cer- 
la‘nly, will mil allow hazardous con- 
sUluenls to migrate beyond the outer 
cunlHinineril layer prior to the end of 
the the posl-rlosure care period.

<J) The Regional Administrator 
flml.s. piir.suaiil lo * 264 280(d). lhal 
Ihe IreHlinenl zone of a land Ireal- 
rneoi 1,1,11 (hat qualifies as a regulated 
unit floi-s not ronlain levels of hazard
ous con.sUltienls tlial are above back- 
gruuiiil level.s of llm.sp const liii,.'nU by 
an amouiii that Is slallKlitaily signlfl- 
caiil. and If a,, nn.saluraled zone rnonl- 
lorlrig progmin meeting the reipilre- 
m. iii.s of I 2(14 278 has not shown a 
slaM'.ilciitiy sigiilfirant Increase l.i haz
ardous constltuenu below the Ireal-

3 2M
ment zone during ()„• operating Ilf, 
the unli. An ex<Miipifon uiiUrr I 
paragraph can only relieve oi« owi 
or operator of rebpoicibllliy u, 
the regulremeiiU of ii,is M,lip 
during the poitt rluHiire care p4*rl<Hl, 

H> The Regional Adminihira 
finds that there Is no poU-rilal for i 
grallon of liquid from a reguiah-d u 
to the uppermost aquifer during t 
active life of the regulaleil ui,u , 
eluding the cloaure |M-rl,Ml) and t 
port closure care m rlod m 
under 1 264 117, This denu.,u.i,atl 
must be certified by a quallfi.d geo 
gist or geotechnical engineer In ort 
to provide an aile,|uale mai«m 
safely In the predlc llm, of |s,u-ni 
nilgrailnn of liquid, the owner or op, 
alor must base any predktioiu, ma 
under this paragraph on a,j,„,„pit„ 
lhal maximize the rale of liquid n 
grallon.

(6) He designs and openiiea a pile 
compliance with | 264.250,0 

<c) The regulations umii-r this so 
part apply during the m-ilve llle of (I 
regulated unit (Including the rl.wn 
period) After clo.sure of the regulut 
unit, the regulatIuiLs In il,ls h„i,pari 

(I) I>o not apiily If all watt,. w,w 
residues, conlamlitated contalitm, 
system cumponeiiU. and . onUn.lnai 
subsoils are removed or de< unlamln 
ed at closure;

(21 Apply during the i>osM los. 
care period under * 264 117 If t 
owner or operator is cunduetlng a 
tectlon moniloring program ui,
I 364.98; or

(3) Apply during the comolU 
period under ( 264 06 If tin- own,, 
operator Is condueilng a mmi.itu 
monitoring program under | 264 o. 
a corrective acllun pr(,gram i,i 
*364.100.
147 KH 33360. July 3fl IVfti. as ainriul, 
60 KH 34740, July 16. IVHft)

• 2N.0I Hequlrcd pnigrama.
<a) Owners and operotniH buI>), , 

this aubparl must von,',,, t a i,i,iu 
Ing and response progran, as folio, 

(I) Whenever ha/ariloits ,-,in 
enis under * 264 93 from a regi, 
unit are deledeJ at M,e roi„(.l 
point under * 264.95, the owiter u
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rrstur nui&l iiuMlute a cuiivollatice 
moDlUjr.itg prutfiajii undrr | 204 OU,

(3) Whenever itie Krotiiid waler pro- 
iMiluii slaiiiiard under 1 204.02 lu ei- 
ceeded, llie owner or op«TaU>r mu^tl In- 
•tlluU; a corrective action program 
under I 264 100.

<3) Whenever hazardoua consUtu- 
ents under 1 204 93 from a regulated 
unit exceed conrenlrallun IlmtU under 
I 304 04 In ground waler between the 
cumpllanre point under | 204.06 and 
the downgradlenl. facility properly 
boundary, the owner or operator muat 
Inalliuie a corrective action program 
under | 304.100. or

<41 In all other caaea. Uie owner or 
operator rauat Inaittuie a detection 
roonitorlng program under | 304.08.

(b) The Kegioiial Adiiiiniatrator will 
epecKy tn the facility permit ttie ape- 
cKIc elemenU of the nionitoriitg and 
rebpoiue program. I'he Kegloiial Ad- 
mlntatralor may include one oi mure 
of the programs Identified In para
graph (a) of tlila section in the facility 
permit as may be necessary to protect 
human tkeallh and tlie enviroimtenl 
and will specify liie circumalances 
under which eaeli of the programs will 
be regulred In deciding whether to re
quire the owner or operator to be pre
pared to tnslltiite a particular pro
gram. the Heglonal Admlnlslratur will 
cotksider tiie potential adverse effects 
on itumsii health and tlie environ
ment (hat might occur before final ad
ministrative action on a penult modifi
cation application to Incorporate such 
a program could be taken.

8 2M *2 Ground-water prolecUun aland- 
ard.

Tlie owii°r or operator must comply 
wlin rondiiloiut specified In Itie facili
ty penult that are dehigned to ensure 
that ha/ardotts coirslltuenls under 
I 204 03 niteriiig tlie ground waler 
fioin a riKulaied unit do not exceed 
(he roioeiarailoii llnilLs under | 204 04 
III the iintieiiiioat aquifer underlying 
the waste management area beyond 
the iMjini of ..'oinpllance under | 264 86 
(hiring the compliance period under 
1 264 1)0 I'he lieKlonal AdinlnlHl rator 
will ebiHhIlhh Ihia giuund waler pru- 
uilloii bl.indMrd In Hie facility permit 
when liazardxus conslIluenU iiave en

tered the ground water from a regulat
ed unit.

8 244.83 Haxarduua consllluenta.
(a) The Keglonai Admlnlalralor will 

specify III the facility permit liie ha/.- 
ardous ronstlluents to which l.hc 
gruoiid'WHler protection standard of 
1 264.92 applies. llo/Ardoiia conalltu- 
enta are roiurlltiienUi Identified In Ap
pendix Vlll of Part 261 of tills cliapler 
tliat have been delected in ground 
water in tlie uppennust aquifer under
lying a regulated unit and tliat are 
reasonably expected to be In or de
rived from waste contained in a reyu- 
iaied unit, unless the Keglonai Admin
istrator has excluded them under 
paragraph (b) of this section.

<bi The Regional Adinlnlsliator will 
exclude an Appendix Vlll conHtiluent 
from tlie list of hazardous coiislltueiila 
siiecifled In the facility permit If he 
finds that the coiisUluent Is nut capa
ble of posing a substantial present or 
puleiillal hazard to human health or 
the eiivlroiunenl. In deciding whether 
to grant an exemption, the Regional 
Administrator will consider the follow
ing.

Ill Potential adverse effects on 
ground water quality, considering:

III The physical and chemical char
acteristics of the waste In the regulat
ed unit. Including Its potential for mi
gration;

(ID The hydrogeulogicaJ charaelerls- 
llcs of the facility and surioundlitg 
land;

(III) The quantity of ground water 
and the direction of ground-watei 
flow;

(tvi The proximity and withdrawal 
rales of ground water users,

<v) The current and future uses of 
■round waler In the area,

(vD The existing quality of ground 
water. Including other sources of coii- 
lamlnathin and their rumiilalive 
impact on the ground waler q'lallly.

(vID Tlie potential for health ilbks 
caused by human expusure to waste 
cuiislltiieiits;

(vllD Tlie potential damaue to wild 
life, riups, vegetallui’, ami phyi-lcai 
8tnicliin-8 caused by exposure to waste 
coiutllluenls: .

Enviionmantal Prolaction Agwncy

lixl The persistence and permanence 
of the poteiillul adverse effects, and 

(2) Potential adverse effects on hy- 
draillcaily-coiinected surface water 
quality, considerlng;

<D 'Ilie vuhiiiie and physical and 
cheiiihral characteristics of the waste 
III the regulated unit;

(ID The hydrogeological characlerls- 
tlcB of the facility and surrounding 
land;

DID The quantity and quality of 
ground water, and the direction of 
ground-water flow;

ilvi The patiems of rainfall in the 
region;

tv) The proximity of the regulated 
unit lu surface waters;

tvD The current and future uses of 
surface waters In the area and any 
water quality standards established 
for those surface waters;

ivID The existing quality of surface 
water. Including other sources of con
tamination and the cumulative impact 
on surface-water quality;

(vIlD The potential for health rUks 
caused by human exposure to waste 
conslliucnts;

I lx) The potential damage to wild
life. crops, vegetation, and physical 
slruciiires caused by exposure to waste 
conslllueiits; and

(X) The persistence and permanence 
of the potential adverse effects.

ic) III making any determination 
under paragraph (b) of this section 
about the use of ground water In the 

ground the facility, the Regional 
AdmlnUtraior will consider any Identl- 
flcaUuii of underground sources of 
drinking waler and exempted aquifers 
made under 1144.8 of this chapter.

live value given In that ubie II 
background level of the coiLsiliut 
below the value given In Table 1.1

T*8U 1-Maximum Concinimaikjn of 
siiTucNis fon OnuuMo-wAitR p» 
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u*
cun

Anmc

Uvumua
iMd

Enann (IJJ4.l0l0h«.*L<g,,o);,-»„, 
S S-WmSimw

hnawH 11 >.3.4.b.aiimcMauctaubMa

• IM.DnMOio7.24m

loUfXMM I.
4/ »w*a«a8 sM

2 4 0 
2.4 IP

auiS

“ amended at48 fU 14284, Apr. 1. 1M31
8 244.84 Coneenlratlon limiu.

la) The ReglunsI Administrator will 
specify )n Die fai lllty permit concen- 
trailiin limits In the ground water for 
lia/Ardous coii.stltuenLs established 
uiiilcr I 364 93 The concentration of a 
huzardoiis cunslliuent- 

II) Musi not exceed Die background 
level of Dial coiisDlueiil In Die ground 
wmer at the iiiue that limit Is speci
fied III Die ii(>riii||. or 

<2i l-'or any of Die cnnslltiieiits listed 
In 1 able 1, must not exceed the respcc-

(3) Must not exet^ed an alter 
limit estabilshed by the Regional 
minUlralor under paragrapli ib 
this section.

<b) The Regional Administrator 
establish an alternate conceiiin 
limit for a hazardous ixmsiltueiit 
finds that the cuijitliuefit will 
pose a substantial present or ihiIi 
hazard to human health or Die 
ronment as long as Die aiiemau- 
cenlrallon limit Is nut exceeded 
tsbilshing alternate conrenti 
limits, the Regional Adinlnlatrauj 
consider the following factors 

(ll Potential adverse effect 
ground water quality, conslderl.-v 

(D The physical and chemical 
aclerlsDcs of the waste in the re 
ed unit. Including lu potential t 
■ration;

(ID The hydrogeolugleal rhara 
tics of the facility and surroi 
land;

(HD The quanllly of ground 
and the dlrecDtu of groun.l 
flow;

Dvi The provliiilly aiirf with 
rates of ground water users.
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(vt llir riiiM'iil mill liituie ii'-rs u( 
Itimiiiil \iiMi I III ll ■' iiirii.

1^1) 'I III' rxl.lliiK iiiiiillty ill tiiiiimil 
MHli'l. I'll IlltlliiK iiilii'i '.iiilKri) ill I nil 
liiiiiliiHlIn'i mill llii'lr riiiiiiiliillve 
liniuii I nil llir MiiMiMil iUHliT i|iiKllly.

(vll) 'lilt' |lll•l'llllul fur li(‘all)i il'ik'i 
cHiiM’il b;- liiiman exposure lu wa-slc 
cniuitliiii iil.s.

(vlll) I In- iii lriillni iJaiiiaiie to wiltl 
nil. ciiipi, VI ai'l "lion, aiaj pliyiilcnl 
i.(rurtiir<'r> i iitrii-d by expuaure lu aaale 
coiixlKiirnl.i.

I lx I 1 In- i>< ii.lsiri.rr uinl pt-iiiiitiiriii-e 
of llir iinlriillal ailvrr.se i-MitI.s, and 

(2i rntriiiliil ailii'i.se fHi-rtu on liy- 
Jiaiillrally i iiiiiii-i-icd burlace water 
goalliy. emisIJrilia'

(I) Tlie vnliiiiie aiiil pliy.sli-Rl niid 
eliemleal rliiirai (ei Klim of liie wasle 
III (lie ri'guliili'il (lull,

(III 'llii' liyili i>i|'-i>I(I||Ii'hI I'tiarai IriK- 
tim of (lie fhilllly aiid aurruiiinlliiK 
laiid.

(illl 'lilt- i|iiaii(lty ami gmvlliy of 
aroiiiiil wiili'i, aiiil (tie itliei'lloii of 
Itfuuilil WHlrl flow,

(Iv) I'lie pj-.Uerra of rainfall In llu- 
reyloii.

(V) Illl- pinxliiiliv of llie reuiiiaii'iJ 
Uiill In ‘.iiifu. r vvitii'ih,

<vl) llie coMi-iii and liiltire uses of 
.suiface uiiiiia 111 (lie ivtt-a and imy 
water qiiullly aliiiiilarda eslabllsIii-J 
fur tliioii- Niiilai-e wuli-r.-i.

(vlll 'llie e.vi'.tliiK giiulUy of aiuline 
water. In Itidinx oilier autiieeH uf emi- 
laiiilnatloii and llie eiiinulallve In'iimel 
on biirfai e wialer (iiiallly;

(vlll) 'llie iiutentlal for liealtli iKks 
rallied bv liunian expoaure lo wmite 
cunilUiients,

(lx) 'Il;e |>n|enllol daniBKe to wild
life, rropN. '.eiteiatloii. and t>l>y'<>< ai 
slriK duel ciuim d by expoaure lo waste 
eunstitiii nth. and

(X) 'I'lie peril-tenee and periiianence 
of tlie poteiiltal adverue efleeLa 

(el III Ill'll.illy any d(‘leriiilii«l Ion 
miller iniiaHiapP ib) of Mils a'-illnii 
abniit tin- le.e ill uioi.nd waier In llie 
HUH Iiinii'i.l tin- (iielllly llir Iti'Hlomil 
Adiiiliii'-111>('ir win eoiialder any Idenll- 
(liiiiliiii Ilf mill lyrounJ auurcea of 
ititiikliiK wild I amt exeiiipieii agulfeu 
iiiHile iiiiiler I H . H 1)1 llili rliepler

0 261 I'oiiit «|( runiplianre.
(Ri 'I'lie lleylnniil AdniInKliitliil will 

.speilly In llie laelllly periiill Uie pnliil 
III eoiiiplliini e al wlili li the Kiniind 
Wilier iiiiiteellon slandaid of | 2(14 1)2 
iiplilles mill Hi witlili iiiiiiillniIny niiisl 
be enndiii led Tlie pulnl .if eoiiii>liaiiee 
1.1 11 VI I III III Mil line loeated al I In liy- 
diiiiilleiill) (lowiiyradleiit lliiill til llie 
wiosle imin lyenieiil an li tlial ex(endt> 
down Inin the ii|iiieiimi->i agulfer uii- 
dril)ln)i llie ii'Kidaled niilii

III) Tlie WHsie iiianuKeiiieid area Id 
(lie llinll ptojeelcd In the Innl/.iiii<al 
plane ul tin- aiea on wbieli wa-de will 
be plait'd diiilntf Uie aellve llie of a 
retnilaieil unit.

(I I 'file wiLile inaiiagenieiit area In- 
cindeh liurl/.onlai apaee taken t.p by 
any liner, dike, or oilier barrier de- 
simied lo ronlain waste in a re«ulaied 
Ullll

<21 If Ihi- fiielllly ciintaliiH more Itiaii 
one leiiiilated unit, the waste nianuKe- 
iiieiit mi'll li deserllied by an IiiihkI- 
iimy line elreijiiiscrlblng llie several 
leanlaled uiills.

B 261.tl6 ('ii!ii(illanr* periiMl.
(Hi I'lie IteKlolial AdiiillllsIlHlur wilt 

speelfy in llie facility periiill Ibe com- 
pllmiee period diirliiti wlilrli Uio 
Kriiiind waier protectl< ti alaiidard of 
I 2(14 1)2 aiipilea I'lie coiiipllaiiee 
peilml 1.1 Ibe iniinbor of years egnal lo 
llie aellve llie of the waste manuKe- 
ineiit urea (im'ludliiK any waste iiian- 
aKeiiieiil arllvlty prior to periiilUiiig, 
and (be closure perlud I

(b) I'lie ronipllanee pr-rlud begliis 
will'll Ibe owner or operalor Inlllales a 
coiigillaiire iiionltorlng proKrain iiu et- 
biH tne legulreiiients of { 2(14 UU.

If) If the owner or opi-ialor Is i'll- 
gatird III a rnrrecUve action pmprani 
al Ibe end of ibe comiillance period 
spi'cined In pmattrapb lai of lliil.i sec- 
lion. Ibe roiopllanee peilod l.-i ex
tend'd onlll Ibe owrii'r or ii|ieim-ir < an 
deiiimiidiiie (bal ibe Kimin I wa<< r 
prod'i'lltin .'.dimlaril of ( 2<l-t '('2 bii.i ni.l 
bien exiii'iliil for a peilud ol Iblee 
cunserulbe years.

Mint I.TM .li'l, H 1()R2. ax eiiino(l.(l xt 
«S Ml II.u< A, I I lyuJI

8 261 <n n-iirial froumi water iii< i>ln>i ii)| 
legutirini'iilx.

'1 be owner or nperiidir imiil ei'icnlv 
witb (be billowlns Icgiili< iiii'iits ior

any kmhiiiiI water munilorliiK proyraiti 
developed to sall.sly g 2114.88 I 284 88 
or t 204 loo,

(a) Ibe Kmiind water inunllorliiK 
sy.sleni lined lonsl.l nf a sulllennl 
niimber of wells. Iiisl idled al appropri
ate loi'alloiKi and diidlis lo yield 
Kioiiiid wider .lamiiles Iruiil the upper- 
iiio.M agnller tbul

(1) Itepie.seid Ibe gnallty of back 
Kionnd 'vider Ibid baa not been ullect- 
eil by IciikaKe from a rcKUlatcd u'dt' 
and

(2) llepieseiil Ibe gnallly of Kruiiiid 
Water piLssliiy (be pulnl of ruiiipllunce.

tb) it u tiii'llUy conlidns more Ibiin
....... leKiduii'd Ullll, .separate ground
water iiioidlorliig systems are nut re
quired lor eaeli legulated unit provid
ed I bal iiruvisluiis for sampling the 
ground water in ibc uppermost agiil- 
ler will enabli deleclloii and mea.siire- 
nienl al Ibe ronipllanee point of baz- 
ardou.i con.sllluents from ibe regulat
ed iiidls Ibal have enlered Ibe ground 
wider In ibe iippermusl agnller.

(c) All moidlurbiK wells iiuisl be 
ca.sed In a manner lliat iiialnlulns Ibe 
liilegrUv of Ibe munllurltig-well bore 
bole. Tills rasliiK mii.sl be bciceiied or 
perforidi d and paiked wtlb gravel or 
.iiiiid. wbere iirces,sary. to enable col
lection of ground wider .sainpb-.s Tlie 
aiiiiniRr space lie. ibe r,,ucc hciwccii 
Ibe bore bole and well aLsIngi above 
Ibe saiiiiding di ptb must be .sealed lo 
pieveni (ontamliialloii of samples and 
llie giuiind water

till I be ground water monitoring 
piogrniii must Inebide tunslsleid sam
pling and analysis procedore.s tbal are 
designed lo en.siire moiilloibig re.sulLs 
tbal pimide a reliable liidli hIIoii of 
gioiiiid wider giiiillty below ibe waste 
luaiiageiuent area Al a mlniiiitiiu Ibe 
progijiu iiiii.si Include procedures ajid 
tecbiilgoes lor 

(11 .S.iiiiple collei Mon,
(2) .Sample preservation and sblp- 

llienl.

(.1) Aiialyllcid procedures; and 
(41 Chiilii ol riislody conlrol 
(Cl Ibe giounil wider moidlorliig 

piogimii iiiii.sl 'ncbide siiiiipllng and 
biihIvII. Id lu. Miodi Ibal are appioprl 
ale lilt gi.inml wider .'iiupllng imd 
tbal aKiiiidely iiieiLSliie b.n'iildoiis 
coiislllui lil.i ill gioiind waier .samples.

6 264.
<f) Tbe groundwater iitonlloiii 

prngiaui im,M Im lode a delermlnmi, 
of Ibe gioiiiid water .uilaie , 1, van. 

iidir i^rourtd wuli r U.sumpird 
<g) Where Bi>pro(iflab-, ibe kiuiiii 

water iiiui.liorlng piogmiu iiiii .l i -.i.i 
llsb backgruliiul gionnd wiiler giudi 
for eadi of Ibe bay.unlnoi i oiiiliiuen 
or monitoring parniiii lei,'. or coiLstil 
eiiLs specified In Ibe p. iodi

(1) 111 the deleclloii inonli m b,y n, 
Kram under | 284 liH. biukMmo 
ground water qualily U.r a i.iondmii 
parameter or coiislltii.nl niu.i i 
based on data from giimtcriy huiii|>||, 
of wells nt.gradlciil liom ibe *il.i 
manageiuciit urea lor on.- year

(2) In tbe complliiii.-c in.mit.uin 
fjrogram under * 284 88. ba. k.r..ii„ 
groundwater .jualliy for a biujiuio.i 
consUtiieiil iiiiiHl be ba.-.ed on dat 
from upgradli .-it wells Mm:

M) Is available bclore ibc penidi | 
Issued;

(III AceounU for lueu.iorein.'nl erioi 
In .saiupllng and aiialt -.l.-i, uml 

Mill Aicouiitii. to Mil- I ileiii l(,-a..llil. 
for seasonal flu. l.mMmi;. bi bai k 
gruiJiid groiiii.l wid.-r .imdlly If mi, 
fbielnaMoiis are exp.. (. .1 i., afr,-, i n, 
t-oiicenlralloii of llu- ba. ardoua coi 
sllliieiil

(3) llackgronnd giudlty uiiiy i 
based on saiiipliiig of w.lli ibat a> 
not iipgriidleiit from (In- waste ina. 
ag.-iiienl an a wbeic 

M) Ilydrogeologlc (midlM.ms do n 
allow tbe owner or .ip.-iuior to deu 
mine wbal wells are iipgiI'dl.-id. or 

Ml) tiamplliig at oMu r wells will pr 
vide an Indication of Im.kgi.m, 
ground wall r gnallty ibid k iui r<-ii, 
Beiilalive or more repn niiiiiw tb 
that provided by tbe u|iKraill. u( w. i 

<4) III developing Mn- diiia bn-,.- m 
to determine a bai kgi u-.mi value , 
earb paraiiieler or i on ,Mi ui ut, i 
owner or operalor iiiii'.i take a ml 
iiiiini of one saiupl.- hum .mb n, 
and a minimum of l.mr lamtil.-i f,
Ibe entire syalein ii . .1 n, d.i.-rm 
background groun.l v m, r .juaJ 
each time the sysleni I i nmpl.-.l 

Ml) I'be owner or .i| . ia:.,f u.int 
Ibe f.illuwliig fllaM.lt ,d pi... . ,u, ,. 
d.-l.-rmliiing wh. u,. . b.nkgiui 
values or roii.-eiiiriiili,n limiLs j, 
bci-n exceeded;
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(I) U. Ill a (Irlcrlloii iiwuilltirliiK |>i<> 
tirnm. (lie Irvrl ul a i iinsl IIiii'lil al IIm‘ 
roinplliiiii •' piiliil !•> Ill In- riii.iMiu 1 il lo 
till* iiiii.'.l II iii'MI'.-i Imi'kKl I'liiiil valiif 
Hint tliHl bill kKiiiiiiiii viiliic lia:> a 
siiiiiplc (-iirMli'U'i-l III varlulluii li'.s.'i 
liiaii 1 00

(l)Tlir owiirr in niii-iiiiur must laki" 
al Irani Imii pnil.nii.s limn a hainplr al 
rai li aril al Itir rmnptiaiirr pulitl anil 
lirtriiiilnr alirtliir llie dllliTflice br 
twrrn tin nirmi i>l tlir roiLstIturiil al 
rarli aril iii.Iiik all portimu lakrn) 
aiitl llir ba< kKimnnJ value lor llie rmi- 
sil.nriil la 'iiwiilll. anl al llie 0 OS Irvrl 
tu>lnk llir CiM'Inana Appruklinallnii lo 
(hr Itrliiina I Klirr Stinlriil'a I Iral an 
ilihUllHil III Ap|»i‘.iilU IV 111 llilJ pint 
II llir Irsl Inilliiilrs lhal llir illlirr- 
rntr U nU'>HI> ani. llir owiirr or iiiiria 
lur imial Irinal llir aaini prnrriliiir 
iv.i(li at li iL-.! llie Munr innnbrr iil pur- 
lliina aa nanl In ilie lliil liat) wllli a 
lirh'.i saniplr limn llir iiimillnrliiH 
will II llila arrmui luniiii nl anal>srii 
liiillraii s dial III. illMrirnrr Is .slinilll- 
laiit, llir nwnrr ot npriatm impil rmi- 
cl'.i Ir dial a al al l.il Irally sIkiiIIIi tuil 
rinuikr bui n> i iiirnl, m

III) llir iiwiirr III iiprraliir may nsr 
an rijiiUalrnl aliiiiHlIial pimrilnir Inr 
ilririmlnink wli.-dirr a alad-idi ally 
hlKiildiHill I lihiiri: Inin urmirril 'I hr 
lli-klmial Ailmliil.slialur will aprrllv 
aiicb a piix'ribur In llir larlllly pi tii.ll 
II lir lli.il-i dial dir allrrnallvr piiirr- 
ilnie rra.'.'imibly balaiirra the prnbabil 
tly ul lal.sriy lilrlidlytiili a nun run- 
liijiilniilliiu HK"lai<il unil anJ llir 
piubablllly ul liiblnK to lilriillly a run 
lainlnadiitf iiriPlatPil nnll In a inannrr 
dial la ruiiipinaMe lo dial ul die ala- 
d.iiliiil |niK rcJiiri' (Irairlbril in paia- 
giRlili dm I lid u! (Ilia arrdun

i'i\ In all odn-i sllnaduna In a drlrc- 
dull niuiiltmliiK prugiam and In a cum 
pllunrr inuiilluring prutirain, die 
inviii-r ur up.-radir iniisl uae a alallhd- 
ral priiriiitiie pruvidliig reaannable 
rmdidrnir dial 'hr mb ralluii ol ha/- 
ardmi.s r'lii'.lltn'Ilia limn a rranlalrd 
mill lulu iwid thiuiikh die aipill'T will 
hr Imlli Ill'll I‘ir Itrijimial Adliillila- 
lialiir will hi-rnly a (ituliKdral priM'r- 
dill)' ill dir fa. Illty prriiitl that lie 
lblll^

III la M|t|>n>inIr fur dir iH'O rlhni Ion 
ol die iliilH nar'l lo r.Mlahllnh bin k-

40 CFt Ch. I (/-1-8't Edilioni

Kimind vuhirs or conrriilrallon hmlLh. 
and

lid I'liivliira a rriiMinalilr bahiiirr lir- 
twrrn thr piubiibllliy of fahrly blend 
tyliiK a nun runiiimliiiidliK rryiilulrd 
nnll and I hr piuhahlllty il fallniK In 
birnllfy a (oiituiiihialiiig regiilalrd 
unit.

I A|i|iiiiir<l by Ibr OMIrp iif MHiKvriiiriil 
aiiii lliiilarl uiitlei luiiliul iiiiiiibf i 2U&U 
UUJJI
(47 ni 323AO. July 2H. IDH2. aa arm iidrd al 
60 Kit 4bl4. Jan 31. IWttM

8 24-1 9H llpirrllun munlturliif (.rngram.
An tiwiirr or operator rrqnlrnl lo es- 

lanllali a drircduii inonllmniK piu- 
giiim niultr dila aubparl nniNt. al a 
ininlinnni. dliicharge llie following re- 
apmislbllldra.

la) ‘llir owner or operator 
mmillur (ur Indirator paiaiiirlrrs Ir k . 
sprrllic riinduclaiice. lulai ursiudc 
curbuii. ur lulai organic Imlugrii). 
waale cuiisdl00)18, or rrarllim piud- 
Ui'is lhal provide a reliable linllcadmi 
ul die pir-.riire ul lir.ZAiduns cmihdln- 
enis In cioniid water Thr Krxlunal 
Adnilnl.sliiilur will Kprclly Ihr itiiHiii- 
rlriH ur rmiallInrnU lo be niunlliurd 
In die (in llitv prniiK, alter cimaliJrr- 
liig dir (ultuwing farluis'

(I I Thr types, qiirindllrs. and run- 
criilraduii.s nl con.sdinriila In wastes 
niaiiagi'd al the ri-gulnlrd null;

12) Thr Jiiohiniy. Bluhlllly. and prr- 
sl.slr.iire ul wu.slr cur.HdlnrnlH or thrir 
rrartiuii pimtiirts In die niiMil-jiiilrd 
zone briirulh the waste iiituiagrineiil 
area.

(3) a hr drlrrlablllly of Indli afnr pa- 
rHinrlri.i. wa-slr roiislIInriiUi. and reoc- 
llmi I'ludm Is III groniid wivl- r. and 

(41 'I hr rmii riilradu.is ur vrIuch and 
curilirl'nia of varlallun of iiropu.vd 
inunituf Itix imrajiirlrrs or r iriiidlnenis 
In thr giunnd waler burkgimind 

d>) '] he (iwnrr ur uprialur niiiiit lii- 
slall a ground water inunllutliig 
ay.slriii at Ihr rmiipliamr pr-hil as 
sprrlllrd rmlrr | 2IH U.'i I h.- gi-inud 
water iiimillming sy.lriii niiihl cuiiiply 
will) I 264 Uhnirj), III), iiiid r>

ID 'Ihr owner or uuiiaiui i'iiu..t «-s- 
tahIKh a bin kKrunrid vnh r lur rai h 
iiimiltuilng piuamrl'T ur <'<ms||lnrnl 
Npciilltil In Ihr |>. Ill'll I III-rani 'u 
puiagiapli la) ol lids siidoii I he

Enwiranmanlol Froiaclion Aoancy

prriiiK will .specify thr hinkgrunml 
i.ihirs lur < itch paiuiiirirr ur spcilly 
Ihr pim-i-dnii-'. to be used lu culculule 
thr hai kKruinid values.
Ill Thr iiwiirr or nprriilor iniisl 

cuinply with 1 2ti4 02<g) In drvrtupliiK 
die diilu ha-.r used to (Irlcriiillie back 
Kruniid viilnrs

<21 Tin- nwnrr or oprralor innsl ex
press bin kgriiniid valnrs In a loriii nrc- 
cwsaiy lur Ihr drlerliilniidun of .sliids- 
di'ully .signllicaiil liicrrases under 
i 2U4 9'llhl

<31 III (iikliiK sHinpIrs ii.srd In llir dr- 
Irnnliiudmi ul huckgtunnd values. Ihr 
uwiirr or opciitlur innsl u.se a Kruniid- 
wiilrr iiiunli'mlng sy.sleiii lliiil cuin- 
pllr.H will) I 264 92la)M). Ihl. and ID 

(dl The nwiirr ur oprralor must de- 
Irrinliir ground waler qiiallly al rarli 
iniiiilturiiig well at the cuiiipll'iiice 
pulnl at IriLsl acini aniniHlIy during 
the arilvr llir of a rrgulalrd unit dn- 
clndlng the closure iirrlud) and the 
pnsl clustirr care period I'tic owner ur 
uperalur iiin.sl exprr.ss the ground 
water gnullly al null iiiunllurliiK well 
In a form iinessiiry for the drlrrnihia- 
diiii ul siudsllcally slgiilllcanl lii- 
crra.srs under { 264 97(h).

(r) Thr owner ur operator iiiii.sl dr 
Iriiidnr die ground witlrr (luw rale 
and diierdiin in the upperiiiusl aguKcr 
al least aunniilly.

If) The owner or operator must use 
priMrrdinrs and iiielhuds lor aanipllng 
and analy.'.I.s lhal inert the regulre- 
iiiriiU ul 1 2U4 97 Id) and (e).

(gl Thr Iiwiirr or operator must de- 
Iriinlnc whether there Is a slatlsdcal- 
ly .slgnllli'iuil hicrruse over baci- 
gimind valiie.4 (ur any parainrirr ur 
rmisdlnrnl sprrlllrd In the pernill 
linrsminl lu paragraph lal ul this sre- 
don rarh dine hr drlrimliirs gruuiid- 
wnlrr gii.dity al Ihr cuniiillaner point 
under pamgrnidi Id) of this sredun 

(I) III m-li-rnilnliig wlirdirr a slatla- 
drully siK’nlllriint Inerrasr has uc- 
rinrrd, Ihr owner ur uperalur must 
rmnpiiir ihc gruinid water gnalKy al 
rarh murllmlng well ul die cumpll- 
aiirr iimnl lur ,‘;>rli paiamrlrr or loii- 
Miluriil lu Ihl liurkKrmind value lur 
(hut parunirtrr or ruiisllinrni. arrurd- 
hiK III dr slail-diiil prm i-dnrr spccl- 
(Ird hi die primlt iinder { 'J(i4 9'l(h).
I'2) Till- uwiirr oi upi-ialur iiin.sl dr- 

Irriiiiiie wliiTlier there ha.s been a nia-

llsdriilly signlliiaiil Ini ri-XM' ul eu< h 
iiimnlurliiK well al die i miiiihiiiu ■- 
pulnl widiln a reiL-.oiiahle tune luimit 
uller eunipledmi ul siimplmg I he He 
gimial Adnilnlslralur will spicily dial 
time period in the (ui Ihly iii-riull. 
after runsiderliig die luiiiplexily of 
dir .slulbsllcal Irsl and die aialluhlhly 
ul laliuralury facllllle.-i lu perluini die 
anaiysl.s of ground water suniiih-.s

III) II the owner or uperalur deter 
iiilnes, purauanl to paragraph <gi of 
tills .sccduii, lhal there Is a siaiMb al 
iy blgnlllcanl liierca.-ie lur paiaineU-is 
ur cuitsdlueiila spi-iKled piiisiianl lu 
paragraph <a) of llibs .sri tlmi at u'ly 
iiiunlioilng well at the cumpllame 
pulnl. he inast;

II) Noilly die lleglmial Admlnlsliu 
lur of dlls (hiding In wridng within 
seven days I'tie iiudfb utlun must liiili 
rale whal paruiiielera ur toiL.tllui iiL-i 
have sliowii slallslliany slgiilllcanl In 
crease.s;

I2l liiiniedlalely sample the grmmd 
water In all iimnltmliig wells and di- 
leiiiihie die cmii eiiLi alimi ul all cun 
sdtiiciiLs Idriidllcd hi Appendix VId 
ul i'url 261 III lilts chapter dial are 
present In giuuiid wait i.

(3) Kslahllsh a biukKiuimd vnliie (nr 
each Appendix VIII (mislllmnl Ihul 
has bren luund al dir i miiplhiJii e 
point under paragraph (h)(2) ul dila 
serllon, as follows

(I) 7'he owner or uperalur mm-l 
comply will) | 264 y7(K> In di-velupliiK 
the dala ha/ie used lu delermlne back 
ground values:

til) 'The owner or upna'.ur iimsl ex 
press background values hi a (urm ms- 
easary lor the delerinliiadun of slal'.-i 
llcally significant Increasrs under 
I 264.67lh). and

(ill) III taking samplrs used in ihr 
determhiatlon of bai kgniiiiid vahira. 
the owner or oiirratur mu.si use a 
gruiind-walrr nionltming -lyiilciii ihui 
cuinplles with | 264.Ulia)< 1). (b), and 
tel;

<41 Wllhlii 90 days. Hutimit lo Ihr Ur 
glonal Adnilnlslralur an a|iplli"Mim 
lor a permit niodlfl.u'Ion to ■-.iiitiii-ih 
a roiiipllaiice munltmhiH inutiium 
iiirrliiig the regulrt-.iinil.-i of | 204 lit) 
'I'lie application imi.st hicliidr the (ul 
lowing Inluriiiudmc

III An lilrndll'-iidmi ul lln- rmn i-ii 
iralioii ol any Aniiciuux VIII euiiatiiu

41.1 4't9
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ciilfi fDiiiiil III llii' Kliiiiliil Ullirr lit 
raiii iiiimKoilng aril al tlie cuiuiill. 
aiiri* point.

Ill) Any |iro|i<'Sr>t rliaiiKi's In llii‘ 
Kru'inii aiilrr iiionlloilux .sy.slrin at 
till* (ai lllly ll(■(•(•‘v Illy to iiifrl till- le- 
gtilrciiiriii:i ul | U»;

tllli Any nini'obrii cliailtC'S to llie 
iiiniillorlnK Ifrii’ifiiry, tajiipllllK aiiii 
analyHlH inn* •.liin-s or iiirllioua. or Hia 
llhllinl iniH ■■iliiic’3 uartl at tin* farlllly 
iifi rs.sary to meet the regulremciiU of 
I J04 HO.

llv) h'or rai'h hajardoufl coiistltiinil 
(utiiiil at the (omiillaiice jioliil, a pio- 
po-u-it ciiiu eiitr^lloii limit iiinler 
12dl BItaKi) or (21. or a iiotlie of 
Inirnl to si-i-L a variance uiuler 
I 384 04(1)1. ami

(6) Wlililn IHO (layn. aubmil to the 
Kralonal Admln'slialor

(I) All dali. neremiary to Jii.sMIy any 
variance Boouhl uiuJer I 384 44(ti), ami

(II) An enBlne^rliiK (ca.slblllly piiui 
I'or a corrective action pioiirKm nei i-ii 
aary tt> nnel the regulrementii of 
I 384 lot), unleas

(A) All hazardoiiH coiMlUiient.a Men- 
tltled iiiulcr paragiaiili (h)t2) ol llil.a 
Bictlon are* Haled In 'I able I of 1 284 04 
and tl'i Ir conrenlrallonii do not 
e*cce<| (lie reapectlve vaJtiea given In 
lhal 'I a'lle. or

til) '1 lie ou'iier or ofernlor has 
Bor.ght a varlhni e iinilei | 384 94(b) for 
every ha.’.aidous coniiiiinenl IdeiilMli-d 
under paragraiili (h)<3) of this Beelloil

(I) If Die oiviicr or u|ieralor deler- 
mlniN. iMirNinint to paiagraph tg) of 
this hcelliiii. Ilial tiii-ie Is a sini'alli al 
ly sigiilllranl Incieaae of parameii'is 
or roii;,lliilents sperlfled pursiianl )u 
paiiigiBph ta) of this sccilon al any 
monlloilng well at the compliance 
liolnl. he may demonstrate (hat a 
Booice other than a regulated unit 
caoi-ed the Inrrei se or (hat the h.i 
creHHc leaiilted liom erioi In sampling, 
analvhla. nr e ahiallon While (he 
oAiii r or n|ii la' ir may iiirke a demon- 
Sliallon nn.ler Mils paiagiapli tn addi
tion |o. Ill In Ill'll of, snhmlUIng a 
ininill nmdllle: I Ion atipileal Ion under 
liaiagiii|ih (h)i<*of this sielloii, he la 
lint relieved of the reipilreinent to 
Hoboili a iieiii'i modifli Hi Ion appllia- 
linn allhin Ihi time hpei Ifled In |iiira- 
g I Hill', (hull of I his Ri'i I Inn on leas I he 
demonelrinion made inider (fils para-

griiph soivessfolly .shou.s licit fl -.oiiree 
olher Ihiin a legiilaltd null eaiised Ih- 
lni'M'o.se or (hat Ihe Im reave le.viilti'd 
liniii eiior In Miioiilliig. aniily-.lv. or 
ewihntllnn In making a demoii.diHlIon 
tinder thi.s paragraph, the owner or 
oiierator must

III Noilly (he Iteglomil Adinhil.slra- 
lor III tviillng tidihin veven davs of de- 
leimlnhiK a .slal l-.l leally vlgiiKIrunt lii- 
eieii-ve al Ihe eompllnnee point that he 
Inlend;. to iinike a demunsl ration 
under I Ills pill agi ii|di,

(2) Wllhlii 00 days. Mibmit a report 
to the Itegloiial Admliilslialor which 
demonvliuleb (hut a .soiiiee other than 
a regiilaled Unit cinibed Ihe hicrea.se, 
or that (lie InereiLse resulted from 
error In Barnpllng. analysis, or evalua
tion.

(3) Within 00 day.s. aiibriilt to Ihe He- 
glonul AdmInIbliiitor rui application 
lor a peoidt moduli .vllon to make any 
approprbile rtiaiigcb to the delerllori 
monllorlng program al llic facility; 
and

(4) ('onllnire to nionltor In Record 
aiiee with the deleellon mcnllorlng 
program established under Hits sec
tion.

(J) If the owner or operalor deler- 
riilnes that llie delect Ion mniiKorliiK 
program no lunger Ballsfies lire re- 
(jiilrements of this section, he rntr.sl, 
within on days, siibmli un apiillcallori 
(or a permit modification to make any 
appropriate changes to the progra'ii

Ik) The owner or ofieralor rriiiHt 
aiisiire lhal monitoring and eorrecllve 
at (Ion nit asures neres.sary lo a< hleve 
compliant e will) tin ground waler pio- 
teclli,n slaiidard under • 284 02 are 
taken during the lerni of the permit.

(A|i|>rmeil by (lie Ulllte of MiJ'ageiiii-iit 
anil UiiUgct under cciiliul number 30bU- 
UUJJI
147 >"K ];jri0. July 26 IBB3. u a-neiided al 
BU KH 4611. Jan 31. IBHBI

0 241 BO rnni|illaiire nionlloiln«
An owner or iipc'Hior le lo'icd t,> es 

tahllbh a eumpllame inonlliii<iig pio 
giain III tier this Hiib;iiiil niosl. at a 
inliiimiii'i. (llbiliaige the foduwh.g re 
Biionsihllllles

(a) 'Ihe owner or o|i'islor tiiuvl 
monitor ihe gioiiiid water to oelei- 
iiilnc whether jegulsled iiiilii a:.- In

Cnvironmanial frwiaclion Agancy

eompllanee wiltli the ground water pru- 
leeluin slundard under ( 284 02. The 
Kegional Administrator will specify 
the gioiiiid waler proleellon standard 
In t;ie fill IIKy permit. Including;

IDA list of the hazardous conslllu- 
eiihs Identified under | 284 03;

(2) ('omenlrallon limits under 
i 204 84 (nr each Of lliose hazardous 
eoii'.llliieiits.

13) 'Ihe compliance point under 
1 284.05. and

(4) Ihe compliance period under 
I 284 Oil

<h) 'Ihe owner or operator must In- 
stall a groundwater monitoring 
syslem al the compliance point a.s 
spe. hled Diider | 284 05 The grmind- 
wHler )iionllorlng system must comply 
with I 284 0'f(a)(2). (b). and to.

(r) Where a cuiieenlrallon Ihnil cs- 
(ahllshed under paragraph (a)(2) of 
Ihla seetloii Is based un background 
ground waler guallty, the Ueglonul 
Adiiilii.'-.liiiior will specify the conceii- 
Irallon Ilnill In the permit as follows

(1) 11 there Is a high lempural corre
lation between upgradlenl and runipll- 
nnee point coiiceiilralluns of llic haz 
ardiius coiislltulenls, the owner or op
eralor may e.slabllsh the cuncenlra 
lion Prnll through saioplliig at U|)gra- 
(lieiit wells eaeh lime ground waler Is 
-sampled al llie eompllanee point. The 
Kegluiiul Admlnlslralor will specify 
Ihe proeediires used for dclerininliig 
the emieeiitiulluii limit In this manner 
In the peimil. In all olher c; sea, the 
euncenlinlltin limit will be the mean 
of the pooled dula un the coiicetilra- 
lluii of the hazardous consllliient.

(2) If a hazardous roiiblliuent Is 
IdeiilKled on 'I able I under 1 264 04 
and the illllereiiee between the respec
tive eoneeiiliulltin limit In f able I and 
the bii kKioiind value of lhal eunsIPu- 
enl under ( 284 07(g) Is nut ataUsIleal- 
ly sIkiiIIIi ant. the owner nr operator 
nmsl ii.e Ihe hitekgrouiid value of the 
eoiisllliieiil as Hie com enlralIon limit. 
Ill deiermhiliig whether this dtlfer- 
eiire hi sliul.sll-ally slgnlfleanl. the 
ewner or operator iiin.vi use a slall.tl- 
tal pioeediire providing rea.-.eniihle 
eopfiilcnee lhal a leiil dlllereme will 
he Indltaled 'I he slallstleui procedure 
must.

§ 264.99

(I) He approprliih f.u ihe .'I .liilm 
tioii of (he data ii -■ d (o i ".lahll..h hai k 
ground values, and

(II) Provide a reii.-.uiial'h lmlan< e he 
tween the prubabllllv <>l hil .i ly l.lrnll 
fylng a slgnlllcaiil •lllfi rent e i.nd (he 
probability of fulling (o Ideiillly a big 
nlflcant difference

(3) I'lie owner or opci aior iiiiihI
(I) Comply with 1 281 !)hg) in ilcvi I 

oping ttie data base used to dciciiiiine 
background vahica.

(II) Expniji background vhIik m In a 
form nece.',.sary (or Ihe ib (riiii.iialliui 
of slBll.stlcAlly slgnllliant Intttiua.s 
under | 284 07(h). mid

(III) Use a ground iviiier munltorli'K 
system tlial eomplles with 
I 204.07(a)(1). (b), and n i

(d) T)ie owner or mieiiiior him .t de 
termliie the conceid iiil Inn of hiiyjiid 
ous consUluciits In ginniid waler al 
each monllorlng well ui the tompil 
ance point al leioj tpiarleily dining 
the eompllanee peiind Ihe owner nr 
operator must cxpievi Ihe tnnieiiliu 
Hon al eudi monllorlng wi II In a (nnn 
neees.sary for the tleleiiidiiaUnn of sla 
lIsHriilly slgnlllcaiil Inei eases under 
I 284 07Hi)

(e) The owner or opetiilor iiiusl tie 
termine Hie ground wider flow rale 
and direcllun In Hie upiicrmusl agulfer 
al leai.l annually.

(f) 'rile owner or opeiidor miii.l ana 
iyze siuiiples from all inniillurlng wells 
al Hie compliance point lor ill con- 
HlllueiiU coiilaliied In Appendix VMl 
of i’ari 261 of this chapter al lca.s( an
nually lo determl'ie whcHu-r addlilon 
al hazardous coiisllluenla are picsenl 
In Hie uppermost stjittfcr If Hie owner 
or operalor finds Appeiidlx VIII cun 
sllluerits In the ground water that are 
not Identified In the permll as hazard 
ouj corisllluerits, ll.e owner or oix-rs- 
tor iiiusl report the cunt enirailona of 
these additional t omlltucnts lo Ihe 
Heglonal Admliilslruiui wlHiln seven 
days after completion of Hie anulynin

(g) The owner or opeialor ihiihI mi- 
procedures and melhod'. fur s inidlng 
and analy.sls (hat meei Hie regulre 
merits of | '264 Oftdl and <e)

Hi) The owner or opeialor iiio.-ii de- 
leriiiliie whether ihere Iv a slali-ll- il 
ly slgiillleaiil liieiea -e on r Ihe eooi en 
Iralliiii Ilnill' f<<r ni'v hiizju ili ii i ton 
Bllluerils Npei'lfled In Hie peinilt pursii
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aiil lo |iurHKiHi)h (Hi uf llil.s m-iIIhu 
I'lirti lime 1)1- ileli'iiiiliies llie riiiuen 
Iralluii 1)1 liH.'.ai ilouH i'uii.->iltueiil.'. In 
gimiiiil wHler Hi Ihe romiillHinT :ii>liil

(II III ilclermlDllig wlu'lliiT a sIhIIh 
Ikally sIhiiIIIi ant liii reaHC Iwls im 
I'liiied, the iiwm r ur npiralur iiiii^l 
compare ilie Kroiiiul waler qiiallly al 
ecu'li nioiiKorlitg well al the compll- 
arice iMiliil tor em it liazarUuua cuiliIII- 
iieiil lo llie I'oiireiilralloil llliill lor 
tliHl rouHtUdnil at-curdliig lo the sla 
lli.llial jiriH-eilcie)» apeclfled In llie 
penult imJer i 2(14 B’llhl.

(2) I he owner or operator iiiii-.l de- 
teimlne whrilier there Iihn been a i.ia- 
(IblliHlIy tdgiilfk'anl hi( reane al i jo h 
iiionUoilng vndl al the rompllimi e 
point, wllhin a n (csonahle time peilod 
aller roniplellon of Hajnpllng Tin* Ite- 
KlonaJ Ailiiilidblralor will Hpeclly Hint 
lime pt’ilod In ihe faellliy ix'imll. 
ailer riiiL'.ldi'iln^ the coinplexliy of 
the hlHlIsIhal ler.l und Ihe avHlI-dillily 
of laboiHloiy ftulllllCH lo perfoiin the 
aJialyalH of Kioiind water BHioples

(li If the nailer or opeialor deler- 
ndnes. loKHiiant to paraKiaph (h) of 
tlila Hi'i'iiun. tliDl the Kroiind wider 
proli'Clloll HlHiidnrd la being exieeded 
at any inonltorlng well al the point of 
cuiiipIlHix e. he loii.al

(1) Noilly thi lt(gloiial AdniliiKliH' 
tor of (Ills (lii("iiK III writing wllhlii 
heieii dii|H '1 he nolKleallon must Indl- 
(Hie aliHl riiiiceiiirailuii lliiills liave 
been exceeded

(21 buhinit to Ihe Itegloiial Admlnls- 
Irulor an applliallun for a penult 
iiiudllleHtloii lo ealabllah a eom-i live 
aetinii progriun iiieelliig the reiiulre- 
inenU of | '..'(It lOU within I BO days, or 
wllhin 9U dayH If an englneerliig fenjil- 
hlllly study Iihj been prevloiialy Hiib- 
miiled In llie liegloiial AdiiilnlslrHior 
iiiiili'r I Jilt UH( h )(6) 'The applli al Ion 
•iiiinI hi h ni'iilii.ijin Include the follow
ing Infiinoid Ion

(II A oi tilled deiierlpllon of (oirer- 
the iiillon' Ill’ll will HI hleve eoni;’ll- 
Hiiee wllh llie yoiind wnler prnlei linn
siHinliiid SI...... In 11." penult under
|iiii iig nil'll IIII of III la >eel Ion. and

III) A I'lim fi II ground waler monl- 
li.ilng I'K’i. I mo that will (lemoiiNliate 
the elh I ll.eii''i.s of the cnneellve 
iielliiii .Sill h H Mioiiiid widi r moiilloi- 
liig piiigiiiiii oi'V he hH'iil on a eoiii- 
pllame inoiilloilng piograni developed

lo meet llie requIrenienU of this sec
tion

(Jl If the owner or operiilor deler- 
niliiia, piiiKuaiit to paragraph (li) of 
Ihl.s .seilloii. III... (he grnuiid wdler 
pioleillon hlundaid lb lieliig exeeedi-d 
at any iiionllorlng well at (he polni uf 
coinpllatii e. he may demuiislnile that 
a .source oilier than a regiilaled unit 
eiui.sed (he Inereaae ur Hial the In- 
(leiLse reanlled from eiroi In MLiii,jllng. 
analysis or evalnallon Wh'le the 
owner or operator may make a deiium- 
.sl I niton under thi.s paragiiiph In addl- 
llon lo, or In lieu of, Mibinllling a 
penult iiiodlflcallon applleullon under 
puiagriiph (l)(2) of this Heetlon, he Is 
mil relieved of the rcdiilrement lo 
hiibinll a perinll niuUlllcalion appllea- 
tloii wllhin the lime siieellled In paia- 
giiiph (l)(2> of this sei'llun unless (he 
demonsiration made under this para- 
giaph Hiieeei>sfnlly allows Hist a smiree 
other than a legnlaled unll ean.'ied (lie 
Increase oi that the liierea.se resulted 
from error In SHiiiplIng. aiialysls. or 
evaluation. In making a demuiiblralloii 
under this paragraph, the owner or 
operator mn.sl;

(II Noilly tiie Itegin.ial Adminisira 
tor In willing wllhin bcven days that 
he Inteiid.s lo make a deiiiuiistratlun 
under Ihl.s paiagraph:

(2) Wllhin 9U days, siiliinit a report 
lo the Iteglunal Admlnl.slialor which 
demnii.slrales that a .souice oilier Ilian 
a reguliiied milt cani."d the slandurd 
lo be exceeded ur that Hie apparent 
iioneumplliuice wllh the slaniliuds re
sulted froiii error In sarnplliig, aiu'.ly- 
Bls, or evaliiRlIoii;

Ul Wllliln OU days, submit to Ihe lie 
glonal Admiiil.sti alur an applleal l.iii 
lor a penidl niodllleHlIoii lo make any 
approprlale changes to Ihe eomiillsnee 
Iiionllorlng program al Ihe facility, 
and

It) f'onllniie to iimnllnr In accoid 
wllh the ( ompllance niotilloilug nro- 
ginm eslidillsln’d iind-r Ihln sei lion

Ik) II Ihe owner or oiieiiii>,i drter- 
iidiies llial the lomplliioei ll•ollllo^lnK 
pioi'iiim no long-i miIisiIi’m .he re- 
(piliciiii iil.s of lids M'cliiiii. lie Miiisl, 
wllhin HU days, siilimll an ai'plli adoii 
fill a |ii imll moilllleal Ion lo niiiKe any 
ap(>io|ii hile ediingi .s lu Mo- i-i ogruni

(|> 'Ihe owii“r nr opeialor imisl 
a.s.siiie ihal iiiuiiJIuiIiik hihI lorreellve

Environmanlal Prolaclian Agancy 9 264.1).
ai l!))ii me;:.si)reb necessary lo aeldeve 
eompll.nii e with Ihi’ gionnd W)iler pru- 
leehon slanduid under | 2(it U2 are 
taken dining the term uf the permit.

I A|I|II<>VI'|| by the OKlee of Miiiiagi iiieiil 
and liiitlai-l under control number 2USU- 
UIIJ.1)
111 I-It .1HJSU. July 26 IUB2, as amended al 
&UH( tbit. Jan 31, ItfbM

0 2St lOU t'urrerllvr acllun program.
An owner or operator required lo es- 

iHlill.h a curreetlve action program 
under this hiibparl inu.sl. al a nilnl- 
ininii, ill.scharge the following respon- 
sibimii s

(a) 'I'he owner or operator must lake 
rorreellve acllun lo eii.siire that regu
lated uiilLs are In compliance with the 
ground water pruleclloii .standard 
under t ‘.h>4 02. The iteglunal Adiiilnls- 
Iralor will specify the ground water 
prulei linn standard In the facility 
permit. Including'

(DA list of the hazardous cuitblllu- 
eiiLs Ideiililled under | 2(it 03;

(2) C'oiicenlrallon llmlU under
1 2(it lit for each uf those hazardous 
coiislltiieiiis;

(Jl Ihe compliance point under 
I 2(it 05. and

(ti Ihe compliance period under 
1 2(lt.0U

(b) Ihe owner or operator must Im- 
Plemeiil a corrective acllun iirugram 
that prevents hazardous euiLslIluefits 
from ex(eedlng their respective coii- 
eeiiiialliiii limits al the cuiiipllaiice 
point by removing the liayArduus 
»a.ste eitnslItueiiU or treating them In 
Idaee. I'he permit will specify the spe- 
clfle measures that will be taken.

((') The owner or operator must 
begin corrective action within a rca- 
hoiiable lime period after the giouiid- 
water protection slandard Is exceeded. 
The •(eKlonal Admliilsliulur will speci
fy lhal lime period In the faellliy 
peniill If a liiclllly peniill Inchidcs a 
correeiive nelioii piogram In addition 
lo a (iimpllanee iiioidlorliig program, 
Ihe (lei.-iill will ‘■lu'ilty when Ihe cor- 
leelhe iii lion will begin and bin b a re- 
qiilii iiieni will n|ii-rale 111 lieu of 
t 2b1 ’Jill III 2)

(di In I oiilnnclliin wllh a roneellve 
III Imn pmeiiini. Ihe owner nr i)|,eialui 
iinisl e.liibltsli and Implement a 
ground wider munlitiring progiain lu

demunslrale the cfleiliveness ol lli. 
correeiive Bellon piiigram .Sin b . 
monlloriiiK progrum may be biisi d m 
Ibe regulrenieiils for a eumplliun. 
moinloring progruiii under { 2lit 1) 
and iiiuhl be a.s elleillve as that iin 
gram In delerndnlng lumpllanie will 
the gruuiiU water pruleetlon si and,m 
under | 2tlt.B2 and In determlnliig lli. 
success of a corrective aeiion progrui, 
under paragraph tel of this sectluii 
where appropriate.

(e) 111 addition to the other require 
menu uf this section. Ihe owner ur ..p 
eralor must conduct a torreiii.i 
a'-llon program to remove or treat in 
place any hazAidmis cuiLsilim nu 
under | 'fUt 03 lhal exceed tui.n-iiira 
Hon lliiills under | 26t Ot In gMiiin>i 
water between the riniipllanee puii.t 
under | 2Bt 05 and llie downgradlrni 
facility property bunmlury 11„ 
perinll will specify the measures to Lh 
taken.
(11 Correeiive aelluii mea.Miiri h im.l, r 

tills paragraph mnsl l»e liiKlidid ami 
cuinpleled within a rea.‘>onable in-il.i I 
of llmi' cunslderliig the extent ol luii 
laininidlun.

<2) C'orrei.llve aelliin mea.Mires iimliT 
this paragraph may be (erm(iiu(< <l 
once the cuncenlndlun of liazarduie. 
CulislIluenU under t 2Ut 03 Is redm ed 
lo levels below their lespeellve concen 
Iratlon IliiilLs under ( 2tit 0t.

(ft The owner ur U|ieralur nnisl lun 
tinue corrective lu Hun measures 
during the complliince period to Hie 
extent necessary lu ensure lhal ilu' 
ground water pruleetlon standard Is 
not exceeded. If the owner or u|H-ralur 
Ls cunducHrig coireetlve Billon at llir 
end uf the ciimpllame perlixl. he mnsi 
continue that cum-i.iive acllun fur a 
long as iieceasary lu achieve cumpll 
ance with the giuund water pruleellu.i 
standard. The owm-r or operalur may 
terminate corrective aelluii uieasiitiK 
taken beyond the peilud eijiiiil lo Hie 
active life of the we-le mHiiugcment 
area (Including Hie (lii.'iine (.edixli If 
he can demum.tniie. bust d mi diua 
from the groiiml v .ili-r luuiinoilux 
program iimli r pmkk'opb <<11 »f (bin 
serllun. Ibid Ibe e[mii ,1 widi , |iiol<t 
Hon slaiiiliird of | Jiit |i2 bii.'i mil lx i ii 
excel (led lor a |ierlud of tbiee eu:i-x r 
ullve years.
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tK> Tli<‘ iivt-nrr or o|icrulor miisl 
ri'iioil In wiHIntt to llir l(4-t(ioiiHl Ad 
iiiiiil.sIrRior OK IIk' rllrrllvi'iic-w-i ol lli<‘ 
rorrcctivf bi I'om proKtHiii 'I lie oixiirr 
or u|terulor iniisl aubinll these reports 
send Bnntiully

III) If the oviin*i or operator deter- 
inliiea that the eoiieeilve aciluii pro- 
araiii no loiixer .sHlI.-dlea the regnhe- 
iiients of lids seedon. he must, within 
tIU days, stiliiiill hii appilealluii for a 
luriiill iiiodlilcalloii to make arty ap- 
proinlate changes to the program.

iA|ii>ruvrd by llir Olflir of Msiiaarniriil 
Slid hudart iiiiUrr roiilrul number 3UbU- 
00331
Ml ni 333MI July U l«8S. aa amended at 
6u nr JiM Jsii 31. laaAi

S244 101 t'oiirelhr action for solid aastc 
msiiatciiiriil uid:s

(a) 'I he ou'iier or operalor of a fui III- 
ly seeking a periidl fur the Irealinenl. 
storage or dlsimsal of ha^rdoiia wa-sle 
imisl tnstltule eorrerllve action aa nee 
essary to piolerl hiiniaii he.illh anil 
the eni'lioniiient for all releases of 
hazariloiia aasie or conslItuenLa from 
any solid aiode lonnagement itnit at 
the farlllly. legardlesa of Ihe time at 
which waste was placed In aiieh unit

(b) t'oi eilhea lion will be specllled 
In the peiiolt 'III' peimlt will cunluln 
schedules of com|ilhuire for such ror- 
reclUe action ivheie such eorrerllve 
action cannot be cumiileled (iilur to la- 
BoaiK e of (he periiill) and asaoruncea 
of financial rc.-iponslblllly for complet
ing such eorretllve action.

IfturH 28147. July 15. 18851 
05 261 IU2-264 108 |l(esrrvrd|

Subpoii O—Cloi-jra and foal-Cloauia

.SouHir M I It 16444. May 2. 1885. uiiIcbs 
Ollirrwine null li

trrr--Tivt licit fluit At 51 Ktt 18444 
Mk> 1 INuii III I'ai' 1114 II 284 I III lliimisti 
284 I2U I .‘Siiliimf t III urir revlhi'il rifiillle
I li IiiIm I iti liiHU Ku. llir uiivroli'ocr ul liir
II .11 I III- Miei-i iirili 1, leal la set luitli at the 
mil ill I Ilia diili|iai I
0 261 AciI<>.,i hiy

Kai ' |il H-, 5 2't< I |ii III Ides ol herw Ise 
U'I Si 11 loll'. 2iiIll Ih-oiiKli '2114 115

1 w hich 1001)111 - loMiie) apply to the

owners iitid operalors of all hacurJiius 
wa.sle maiiiigenienl lai llllles. and

tbl .Secllons 2(14.111' IhroiiKli 204 12U 
(wlilch concern pii.sl closure care) 
apply lo Ihe owners and upenilors ul.

Ill All ha/jirduus wa-sle dl.sp(>sal fa- 
cllll les. and

<2i Wa.sle plh-s and siirlnce Impoiind- 
meiiLs Iroiii which the owner or oticia- 
tor Intends to remove Ihe wa.les al 
closure lo Ihe exlenl lliiil Ihese sec
tions are made aiipllciilile to such fa- 
rimies In | 264 22S or | 2U4.25tt.

0 264.111 ('liMurc perfermancr aUndard.
The owner or operalor must close 

the facility In a manner ihal'
(al Minimizes the need ftir further 

inHlntemince. and
(h) ('unirols, minimizes or elhni- 

hales, lo the eylenl neces.sary to |iio- 
leii human health and the eiivlrun- 
nieid, post clo.sure e.scape of hioaiduus 
wioite. ha/aidoiia cuiLSlIluenla. leach- 
ale, conlamlnaled riiii off, or hazaid- 
oii.s wo.sle decoiiiposltloii pioducls lo 
the ground or .surface waters or lo the 
atmosphere, and

II I t'omplles with the closine re- 
i|iilienienls of this siihparl liiehiding, 
bill nol limited to. Ihe rei|iilieiiienls of 
(1264 178. 264 1117. 261 2‘2H. 264.268. 
264 266. 264.316 and 264.351.

0 261112 t'luturc plan; amendment of
plan.

(al IVnffcii piiin (I) I'he owner or 
opeialor of a hazanU.iis waste iiian- 
BKeiiicnl luclllt.v (iiiibt have a written 
closure plan In addlllun. certain sur- 
lace hiipoinidiiieiits and wiisle plies 
liom which the owner or opeiiilor In- 
lends lo lemove or decontaniliiale Itie 
liai.aiduus wa.sle al iiarllal or llnal rlu- 
suie aie ii'ipihed by (| 264 228Il)( 11(11 
and 264 2.SHie)(I)(I) to have conlhigenl 
cloMiie plans 'Ihe plan nnisl ue suh- 
mltlcd with the permit apiill. allon. In 
aicoidiime with | 2 III I4lh)l I I) of this 
cliHiiler, ami aiuiiovcd hy lie' Kcglonal 
AdmhilslIiiior as pari of Ihe iieriiiK is- 
siiHiice pioiedurcs uiidi-r riol 124 of 
this chiiplir III Hccuidiiiice with
1 276 J2 of this cliiiiiier. tin H|i|irovi-d 
closine pliiii will become a eondlllun of 
Biiv Itt'KA peimll

I'ilThe ItiHlo.ml Adu'ln.sl i ulor's iii< 
pioval of Ihe plan iinist en.iuri; that
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the apiiruvcd closure (dan Is consisleiil 
wllll 1( 264 1 11 IhrnUKh 264 115 and 
the aiiphcable reoiilremenU> of 
1( 264 66 ef se«. 264 178. 264 197.
264 226. 264 258. 264.286. 264.316, and 
264 351 dill II final clu.siiie Is complet
ed and ceillfied In accordance with 
( 264 115 a ropy of the approved plan 
and all appinved revisions musl be fur
nished lo the itegloniil Admlnlslralur 
iitioii request. Including request by 
mall.

(b> Conh-nt of plan The plan must 
Idem Ify slepa necessary lo perform 
pat Hal and/or final closure of the fa- 
elhly al any point during Its active 
life. The closure plan musl Include, al 
least:

(PA description of how each haz
ardous waste inanageiiieiil uiilv al the 
facility will be clotted In accordance 
with r 264 111;

(2) A deserlpllon of how final closure 
of the laclllly will be conducted In ac- 
coruaiire with 1 264.111. The deserlp
llon musl Identify the maximum 
extent of the uperatlona which will be 
uiiclo.sed during the active life of the 
farlllly; and

(3) An eslhiiale of the inaxhiiuin lii- 
veiiloiy of hazardous wastes ever oii- 
slle over Ihe aellve life of the laclllly 
and a detailed description of the meth
ods lo be used during partial closuies 
and final closure, hichidhig, but not 
limited lo. methods fur removing, 
iriuis.uorlhig. treating, slorhig. or dis
posing of all hazardous wastes, and 
tJenlKlealluii of the lype(s) of the off
site huzaidoiis waste management 
units to be used, If applicable, and

(4) A detailed description of the 
steps needed to remove or deeotilaiiil- 
iiule All hazardous waste residues and 
ciiiitamliiaied cunlahiinent system 
cumpoiieiits, equipment, structures, 
and bolts durliiK partial and final do- 
sure, hiehidlng, but not limited In. pro- 
eeihiies (or rleaning equipment and re- 
irovlr.g eoiilamlnaled suits, methods 
for hKiiiiilhig and lest lug surroniidliig 
soils, and cillerla for delermhihig the 
enleii* u( deeoiilamliiallun regnlr"d lo 
satisfy the closure perfuriiiance slaiid- 
ar'!. and

(5l A detailed de.seilpllon of other 
acllvllles iii'i'i'.s'iuy dm log I be elusiire 
pciluil III eiisiiie that all iiaiilal clo
sures and llnal closure satlsly the clo

sure perlormiince st.imliiids. |ii< lading 
bill nut hmll)'d lo. gioiiiid wiilcr nmnl 
lorliig, leiichale colli rlloii. and run on 
and ruii-olf Lunirul. and

(0) A schedule lor rlo.'.ure of eai h 
hazardous 'waste miimigemeiil mill 
and fur final closure of tin- ludllly 
The schedule must Include, al a mini 
mum. the total lime required lu clo.se 
each hazardous wilsIi- iiianagenn-nl 
unit and the time reipdred lor hiii r 
veiling closure activities which will 
allow tracking of the progreiai of |uir 
tlal and final closure (l-'ur example. In 
Ihe rase of a landfill unit, esilmate.s of 
the lime required lu (teal or dlsiiuMC o( 
all hazardous wicsle hivenluiy and u( 
the time required lo place a final cover 
must he lnclu)led )

(71 Kor faellllh's that u.se trus' funds 
lo eslahllbh financial a.s.snrance under 
I 264.143 or ( 264 145 and that are ex- 
peeled lo close prior lo the expiration 
of the permit, an esilmale of the ex
pected year of final closure.

(c) Amendment o/ plan. The owner 
or opeialor mast nubudl a written re
quest lor a permit modlflcatluu lo au 
Ihorize a change In uperatlng plans, 
facility debign. or (he approved closure 
plan In ais ordanee with the pr)a'e- 
dures In Paris 124 and 270 Ihe wilt 
ten rei|uesl must Include a copy of the 
amended closuie plan for approval by 
the flegloiial A)lmlnl;ilrator

(1) Ihe owner or operalor may 
submit a wrllli-n legueHl to the Ite- 
glonal Admhil.'itiat)jr fur a pemdl 
inudlflcallon lo aimiid the closine 
plan at any lime pi lor to the iiuilfka 
Hon of partial or final closure of the 
farlllly

(2) I'he owm-r ui o|ieralor limit 
submit a willlen iiipicit for a peimll 
inndificallon lo hiitliurlze a change hi 
the approved closure plan whenever

(I) Changes In uiierallng plans nr fa 
clllly design affect the clu.suie plan, or

(II) There Is a cliuiige In the <'xinLl 
ed year of closure. If apidli iibli. or

(III) III cuiidiicth.K piullul or llnal 
closure acllvllle.s. um xiieeled evenl.s 
require a niodllleuUon of the approved 
closure plan

(3) The owner or oiD-ralor mu'.i 
submit a written riiiirsl (or >*. iiermit 
imxillli'allon hl('ln•l|t|u ii ro|)y ol Ihe 
amendi-d elxsiiie i>le.n hu apinoval at 
least 66 days prior lu the proposed
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iliHii«4* III Iftdlily <li hli;i» or i>(wiiiltiin, 
III III! liiliT llii;ii tiO tliij.s iilliT till iilirx 
(III (I'll I’vriil liu-s iiii'iiiri’ii wliU'li liiwi 
iifliiii'ii III*' (losiirf )>luii If Hii iiiii'x 
iii-rii'it I'Vi'iil (»'i iii.> iliiiliiK Ui4‘ imriilti 
iir fliiiil f'li.'.iiM' III (lull. Oil' owiiiT itr 
iil>iM It or iiiiisl ri'«iur.'>t a iii'riiill iiiuili 
III adiiii no luli-r iliMii 3U daya aftr-r iiit* 
iiiii-xtu'Cii'il *’vi'iil An o*i**’r or oik'is- 
lor u( a siiriiu'r tniiioitiufmeiU or wa.s(«* 
pile (tiikt liiiends to remove all liarJuU- 
otis ma-ste ai rloMire aiul Is not other 
ikise ii'qiiliitl III preimre a coiiliii|i<'n*
I losun- plan iimler t ‘.‘04 238*rM I xil or 
1204 •JliBn'iill I), itpisl submit an 
aiiu-mlid closure plan lo Ihe Krtflunat 
Aiinilnlstraior no laler than 6U ilaya 
Irom Ihe iliile that Ih*' owner or oper 
alor or th-tdunai AUmliilslralor ijeler- 
mines thal Ihe ha/Jiuious waste imiii- 
aKi'ntenl onlt inu.st be rloM-d ais a Inml- 
(III, .MibjcLt to the re<|ulreinenlA of 
( 204 310. or no later than 3(1 days 
Irom (hill tiate t( the determlmtll ni la 
iioide doiiiiK (larilal or (Inal riosine 
the UiKtoiiiil AilnilnlslraUir will a(i 
prove, dl'.iiiiproi-e, or iimdKy (Ids 
Hiiieiiili'd (ilitn In accordance with (tie 
pro*'* doles in i'ait.s 124 and 2'(0 In ac 
eoiditnie wllh | '’lO 32 of (til.s rhi.pter. 
Die Bppioved clui ure plan will b*»i»me 
a roiidltlon of any KC'ttA perinH 
lasneU

i4rihe Itcyloiial AdniinMralor may 
ri-qiie.sl inodKh .llon.s to the (dan 
under Die cundiiiuna described In 
I '264 Il2t< »2i T t«e owner or opeiaUir 
musi submil the luodKIed plan within 
60 days of the U«Ki<*nal Adinlnlstra- 
Uir'8 requeal. or within 30 days If the 
chaoKe in taellliy comlllluna uicnrs 
durioN padlut or final rioaure Any 
modllliailons retjiiested by the He- 
Ktonal Administrator will be approved 
III aerordutii e with the procedures In 
rart.i I‘24 and 210

nil Ao/i/rcofrort o/ i>attiai cloiure 
uro( Jxniil (injure (I) I he owner or op 
eraioi moM notify tlie HeKlonal Ad
min, o rutor In wi ittiiH at least 00 liava 
prior to the <la)e on whieh he erpecm
10 b( Kin riosiiri ••( a sui (ace Impoiinu- 
mciK waste pi'e. land irealiiient or 
iKodiill iinii. or hniil i Insure of a (arll-
11 > wli li Mi( h a indi 'I he Owner or op- 
cudiir toil.I ii'MIv the Itetclonal Ad 
imnl'.lriUoi in vtIIIiik al least 46 (lavs 
pi lot III the (lute on whieh he espei Is 
(o lii'Kin Inml cl 's*ire n( a la< liny wIDi
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only treat merit or storuK*’ luiilci, eon 
tainer .storage, or tncineralor unlU to 
be eloscd.

12) ‘I'lie date when he ‘’expecLs to 
hegln elo.sure" must tie eillter no taler 
thru) 3i) days after the (fate t,it wfileJi 
any ha/aiduua wad** iiiaiiHgerm'iil 
unit reielves Die liuuvi'n filial volume 
of hiiUi’.ariiiiiis wast-s nr, if tiieie la a 
leasunatile >ioaslbltlly that Die haxard- 
ons waste nuuiagemeiil unit will re
ceive addiUunat hazardous wastes, no 
iaier than one year alter the date on 
which Die unit received the most 
recent volume of hazardous waste if 
Die owner or operator of a tia/ardous 
wiuite rnaiiHgement unit can demon- 
St rate to Die iieglonal Admitiislialor 
Dial Die liazardous waste management 
unit or facility has the capacity to re
ceive additional hsza*dous wrsiea and 
he has talten, and will continue to 
lake, all sieiis to prevent threats to 
hitiiiaii health and the envlroiimenl, 
liicindliiK complla'ice wllh all apidlca- 
hle penult legulrementx, the ItegluiiP.I 
Admlnl.siialur may approve ui exten
sion to this one year llintl.

(31 If the laellity'H permit Ls temit- 
naied. or If the lacllUy Is otherwfsi* or
dered, by Judlcltl dr'eree or fliiiU ordi-r 
under section 3008 of ID’KA, to cease 
receiving hazardous wastes or lo close, 
then the requlreiiienia of tins para- 
giaph do not at>piy However, the 
owner or operator mn.st cluae the facil
ity In accordance wllh the deadlines 
established In ( ‘264 113

(el Hf’iiaval vj wuitfs anti decon- 
((iiiitnuMon or dUmurifitno of coufp- 
meiif. NuDiIng in ihia section shall 
picclude the owner or ot>eralur from 
removing hazardous wastes a*id decon 
lanilnalliig or dtsmanUiiig equipment 
ill accordance with Die apiiroved par
tial or final closure plan r.t any Umc 
before or alter iiotllicatlon of partial 
or llnal closure.

#261113 riiwurr; (hue allowed for clo- 
•uic.

(a) Within 6U (tovH Rlli'r receiving 
Die final volniiie of hazai.tons wnsles 
ai a hay.ardous wtisle iiiiuieKcnient 
unit or iaclltiy. Die owner or operalor 
imisl (real, remove I'otu Die null or 
hiellKy. or dl:.|>ose of onsite alt haz 
aiduus wastes In accoidaiH'e with the
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approved closure plan. The HeKlonal 
Adiiiliilsiralor may approve a ioiiKcr 
period If the owner or operator com- 
phes with ail appilcabfe requiremenis 
for re(|U(sDiig a niodlliCHtlon lo the 
periiitt and deinonsiratea Dial:

(IMI) The acDvliles required to 
comply wiDi this paragraph will, of ne
cessity, take longer than Ml days lo 
cuniiilele, or

Dli(A) rtie hazardous waste manage
ment unit or (acllliy has the capacity 
to receive additional hazardous wastes; 
and

<B) ‘riiere Is a reasonable likelihood 
thal he oi another person will recoin- 
nieiice operation of the hazardous 
waste inanngemeiit unit or the lacUlty 
within one year; and 

(Cl Closure of the hazardous waste 
management unit or facility would be 
incompatible with continued operation 
of the site; and

<2l He has taken sutd will continue to 
take all siepa to prevent threats to 
human health and the envlronnieoi. 
lncl',.dliiK compliance with all applica
ble p*‘imlt requirements.

(b) ‘1 he owner or operator must com
plete partial and final closure activi
ties In accordance with Dir approved 
clusuie plan szid within I8U days after 
receiving the final volume of hazard
ous wa.stes at the hazardous waste 
nianagenienl unit or facility. The Ke- 
glonal Administrator may approve an 
extemlon to the closure period if the 
owner nr operator compiles with all 
applli iilite requirements lor requesting 
a iiiodlflcailon to the permit and dem- 
urvslrates that:

(IKI) The partial or final closure ac- 
tlvIDes will, of iiece.vdty, take iotiger 
than 180 days lo coiiiplele; or 

Dig A) The hazardous waste manage
ment unit or farllUy has the capacity 
to receive additional hazardous wastes' 
and

(ID There 1s reasonable likelihood 
that he oi aimllier person will reemn- 
im-me operahon cf Die hazardous 
wash imniagenieiil null or the factiity 
wilh'n one year, and 

(Cl ('lo.,ure of the hazardous waste 
mani.Ki'menl uiiK or faclllly would be 
Inciiiiipiitlble wllh continued operation 
of Die htle, and 

(2) lie has (aken am* 
lake al! •>"-

human health and (he cnvi 
from the uiicloM'd (ml not o. 
hazardous waste maiiHKi-itiimi 
faciilly, hieluding cuniiJlIaiice i 
applicable pernill reqiiln nicnt'i

(c> Ihe deinonairatloiui lefer 
In I 264 113(ai ami (Id nnisi te
as follows. (I) The dcnioii.'diatl( 
paragraph <a> nmal he im.de ,a 
30 days prior lo the expiration o 
00-day period in paragrai.h (a» an 
the demonstration In j.aiiiKni|»h 
must be made at lea.'ii 30 days m i<. 
the expiration of Die too day pei lo 
paragraph <b) of ihU section

I2M.I14 UUpoMi or derunuininstlon 
equipoicnl, s(niclui«a and MdU.

During the partial and final closo 
periods, ail conlainhialed rqulpmei 
structures and soils inusi be prop., 
disposed of or decuiilamliiated nnU- 
oDierwlse speelfled in ({'2B4J' 
264 258. 264.280. or ‘2rt1 310 fly remo 
hig any hazardous wnsics or Inooirdoi 
conslIluenU during partial and In. 
Closure, Die owner or 0(>en.ijr nn 
become a geiieialoi of hozar.lo. 
waste and inmU handle that waste 
accordance with all nj.plltable requli 
menu of Part 202 of this chapter

I 2C2.I I# Certlflrstiun uf rliMuir.
Within 60 days of coinpli-tion of cl 

sure of each hazardous waste surfa< 
Impoundment, warite pile, land iren 
ment, and landfill unit, and wiDiin t 
days Of the cumpIt-Dun of flnaJ cl 
sure, the owner or omrulor nm 
submit to the Hegiunal Adintniatraii. 
by registered mall, a certllkailon th, 
the hazardous waste niajiageinent uji 
or facility, as apidlcable. has bo 
closed In accordance with the specK 
callous In the approw-J closure pla 
The certlflcaDun nni.ii be signed I 
the owner or opeiatur end by an Imi 
pendent reglstercl prij((-.v^|(,i,al rns 
neer. Oocuineniutlon supi»oriing u 
Independent rcHl'itcred p!ole-,iil()ni 
engineer's certllli-ntton niiD.t be in 
nished to the HeKlonal A.*- ' 
upon reoue-.*
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a 244.1 It Survey plat 
Nu luirr lliiiii llii’ sul)iin.s.M))ii <i( lh<- 

rcrtUlralUm of i-lo.^nrt- u( rat ii li.i/iiiii- 
uiis wiiate tjls|>u.sal mill, llie uwikt nr 
nix-ratur imi.st buljmll lu the Inral 
znnIiiK aiilliuilty. ur llie autlmrliy 
wlDi iuil;>Jtrllnii over local laiui use. 
and to the UryluMitl AaiiiliiU>lralur. a 
siiivey plat liidli alliiK the lucatloii a'ld 
illiiieiisloits of laiidlllls cella or othiT 
hayjirdoiifi wa.sle nl.stiosal units adlli 
ir.-.l>eel to ixTiiiaiiently surveyed 
beiu'hmark.s This plat must be pre
pared and certified by a profeasltmal 
land surveyor The plat Hied with the 
local zoiiliiK authority, or the author 
lly will) JurKdlctloii over local land 
use. iiiiist eoniain a note, prominently 
displayed, ahleli states the owner's or 
iipeialor's oljlittalloii lo restrict dls- 
lurbaiue of the ha/Jtrdous waste dis 
i>usal unit In accordaitre with the ap
plicable Uubpart U reHUlatluns.

B 244.117 Piial-rloaurc rare and use uf 
priiprMy.

(alt 1) i'ost cli„suie tare for each huz 
ardous wa.sle niaiiareiiienl unit subject 
lo the iei|ulreinenU uf ||2tl4ll1 
Ihiouah 2(34 1'20 iiiiist bcKlii after cunt 
pletlon uf closure of (he unit anil con
tinue fur JU years after that date and 
must coiLsIsl of at least the followlnu

(1) Monitorinii and reportliiK In ac- 
cordaixe with the reguirenieiita of 
Subpails F. K. L. M. and N of tills 
part, and

(II) Maintenance and munllorliiK of 
waste cuntainnient systems In accord
ance Kith the reoulrements of Sub- 
pari.s F. K. L. M. and N uf this part

(2) Any time precedliitf partial clo
sure uf a hazardous waste nianatte- 
ment unit subject lo post closure cure 
retjulicinenis ur final clcsure, or any 
time durlns the j)n t clo.sure per'od fur 
a tmrili'uixr unit, the Uettlunal Admin- 
Istrat'ir nuty. .n accordance with the 
permli inodlflcal Ion procedures In 
Fails r.>4 :-nd 27(1

(I) Uhoricn till pu.sl closure rare 
period applli aide lu the liazariloiis
waste .. .................... unit, or facility If
all (ll'.|jiisal III Its nave been closed. If 
he finds I hill the - ediii ed period Is suf- 
llileid lo pioieii hiniiun heallli and 
(he envlionnicn: (cK. leachate or
kioiiiid Wilier iiici'ilorliiK resiiK.s. char- 
aclerisil.s uf (he (la/.ardobs wastes, ap-
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plliatlon uf advanced lechnuluKy, or 
allcrnallve disposal, trealiiienl. or re- 
ii.se lechnlMiies Indicate that the liaz- 
arilons wtLsie niaiiaseiiieiil unit or fa- 
clllly Is secuie), or

(II) Fxlend the |H)i;l closure rare 
period aiipllcable to the liu/Jirduiis 
waste nianaKemeiil unit ur facility If 
he fIniLs that the extended period Is 
necessary lo prutr'cl human health 
and the envlroiinienl (e s . letu'liale or 
ground water nioiillorliiK resulU liidl- 
cale a poleiillal for mlsrallun of haz- 
urtloiis wonles at levels which may be 
hariiiftil lo human heallli and the en- 
vliuiimenl).

(b) The ReKloiial Administrator may 
require, at partial and final closure, 
coiillniiHlIuii uf any of the security re- 
qnlreinenU uf 1204.14 doilns part or 
all of the post cinsuie i>erlod when:

(1) llazariluus wash-s may remain 
exposed alter compleliuii uf parllaJ or 
final closure, or

(2) Arce.s.s by the public or domestic 
llveslocit may pose a hazard lu human 
health

(c) l*osl closure use of proi>erly on 
or In which lia/nrduus wastes remain 
after partial or final closure must 
never be allowed lo disturb the liiteKrl- 
ly uf (he final cover, llner(sl. or any 
other components of I he ronlidiimeiil 
system, ur the (unclloii of the facili
ty's •nunllorlDK sysleins, unle.ss the 
Ketfluiial Administrator finds that the 
disturbance;
(1) Is necessary lo the projiosed ii.se 

of the proiierly, and will nut liicrea.se 
the pulenllal hazard In Immiui Ueallli 
or the envlrunineiil; or

(2) Is necessary lu reduce a Ihieal lo 
human health or the jnvinminciil.

(d) All pusl-clusure care acllvllles 
must be In acco.'dance with I he provi
sions of the approved puslcluaiire 
plan as specified In | 264.118.

e 241 IIH Fiial-eliMur* plan; stnrndinrni of 
plan.

(a) U'rfffm F/imi The ownei or otx-r 
Blur uf a hazaiilnuH waste dl-,|Hu.al indl 
must have a wrhleii post clu.eii plan. 
In addllliin, rcr'aln snrlace Il•l:l0.lnd- 
incnl.i and wn.ste pile, fioiii wlileh the 
owner or opeiaPir liitcudH lo iciiiuve 
or ilecoiil aiiiliiale the l.ii,'Hidntis 
wastes a( tiailli'.l. or (Inal Ciusiire are
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required by {| 264 226(c)( I )(ll) and 
264.258ic)(l)(lll to have coiilInKcnt 
post-closure plans. Owners or opera- 
lors of surface Impoiiiidmenls and 
waste piles nut otherwise required lo 
prepare cunlInKent post closure plana 
under 264 226(c)( I HID and
264 2&6(c>( I HID must submit a post- 
closure plan to the Heglunal Adminis
trator within 60 days from the dale 
that the owner or oiieralur or Ueglon- 
al adiidiilatralor deteriiiliies that the 
hazardous waste nianaKcmeiil unit 
must be closed as a landfill, subject to 
the requirements of || 264.117 
through 264 120. The plan must be 
aubnillled wllh the permit application. 
In accordance with | 270.14(b)( 13) of 
this chapter, and apuroved by the Re
gional Adminlslralor os part uf the 
permit Issuance procedures under Part 
124 of this chapter. In accordance 
with I 270 32 of tills chapter, the ap
proved post-closure plan will becuiiic a 
coiidlUuii of any RCRA permit Issued.

(b> For each hazardous waste man- 
agemeiil unit subject to the require
ments of tills secllun, the post-closure 
plan must Identify the activities that 
will be carried on after closure of each 
disposal unit and the frequency of 
these activities, and Include at least:

(1) A dfscrlpl'un of the planned 
monitoring activities and frequeiiclea 
at which they will be performed lo 
comply with Subparts P, K. L, M. and 
N of this part during the poal-cloaure 
care period: and

(2) A description of the planned 
maintenance acllvllles, and frequen
cies at which they will be performed, 
to ensure;

ID The Integrity of the cap and final 
cover nr other conlainnieiil systems In 
accordance with the requirements of 
St.bparu K, L. M, and N of this part; 
and

(ID I'he function of the monitoring 
equipment In accordance with the re- 
quIremeiiU) of Subparts F, K, L. M. 
and N of this part; and

13) The name, address, and phone 
number of the person or office to con
tact alMiitl the hazardous waste dispos
al unit or facility during Hie post-clo
sure caie period.

(c> Until final closure of Die facility, 
a copy of the at>pi'i.ed post closure 
plan must be furnished lo the Region

al Adminlslralor U|)un reqiiesl, lix lix 
lug request by mall. After (Iniil i Iumii 
has been certified, the person or o(ll< 
Sjieclfled In 1 264 166(b)(3) must lie. 
the approved post closure plan diiilu 
the remainder of the post clusur 
period.

(d) Anundment of plan The owiu 
or operator must request a perm 
modification to aulhurl/.e a (hanae I 
the approved post closure plan In a 
cordaiice wllh the applicable reijulr. 
menls of Parts 124 and 270 I lie wil 
ten request must Include a copy of (ii 
amended post-closure plan (or apprui 
at by tlie Regional Admlnlstiulor

(1) The owner or o|>eratur ma 
submit a written request to the lt< 
glonal Adminlslralor for a (jciio 
mudlflcatlun lo amend the post cic 
sure plan at any lime during the si ih 
life of the facility or during the posi 
closure care period.

(2) The owner or operator ii;u' 
submit a written rcque.sl fur a pcnoi 
niodiflcatlun lo aullxtrlze a < hange I 
the approved post-closure plan whei 
ever:

<D Changes In operating i>laiu) or ft 
clllly design affect the approved posi 
closure plan, or

(ID There Is a change In the ext>e< i 
ed year of final closure. If appllcsbli 
or

(III) Events which occur during tli 
active life of the facility, Indudln 
partial and final closures, affect Ih 
approved post-closure plan.

(3) The owner or opeialor mos 
submit a written request for a |K-nni 
modification at least 60 days prior l 
the proposed change In (sillily ili-slgi 
or operation, or no later than 60 da> 
after an unexpected event has u< 
curred which has affected the ih>sI^I> 
sure plan. An owner or operator of 
surface Impoundment or waste till 
that Intends to remove all lia.M-rJuu 
waste at closure and Is not oiherwis 
required to submit a cunilngcoi ixwk 
closure plan under 112*^4 22H.c)ilxli 
and 364.2SB(cl( 1 HID n)os( subi.ilt > 
post-closure plan lo the K<'gloioi| Ail 
mhilslralor no later th.ui 00 days af(c 
the dale that the owixt or u|>eralur o 
Regional AdmlnlHitalor dcti"-inlni 
that the hazjiidous wiuile loamiHcmcu 
unit must be closed as a landllll sol: 
Ject to the requirements uf | 2t>4 3KJ
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Thi‘ UiTiiitial Adiiiiiiistrulor will np 
prove. dis.i|i|irovf or iiioilily lliib pIhii 
III aiTuiilHiK e wKli llie prurcdiiics In 
I'arls 124 and 270 In ai'eoidunce willi 
i 270.12 id lids cliui-'ler, llie aiipruved 
posi cliisiiie plan will become a perinll 
I'undltlon

(4)llie Uiitloiial AdminlBlralor may 
request iiuidlliiulions lo the pluil 
under I lie coiidll Inns deseilbed In 
t 204 11 III da 21 Tlie owner or operator 
iinisi siiLiiill Hie inodKIed plan no 
luler Ilian 60 days alter llie ReKlonal 
Adiidnistf alor s request, or no laier 
Ilian 00 diiy.s If the null Is a surface 
liniioinidiiii III or wu.ste pile not previ 
uiisly reqiiiied lo prepare a coiitinKenl 
post closure plan Any niodificullons 
legiiesled by Hie ltc|{loiial Adinlnislra- 
lor will be approved, disapproved, or 
modified In accordance wlHi Hie proce
dures In Tarts 124 and 27U.

8 261 IIV I'ltsl-rlitiure nullrra.
la) No luler than 60 days after cerli 

llcallon of closure of eai li liuzaidoiis 
waste disposal unit, the owner or oper
ator must subndt lo the lociil stunlng 
authority, or the authority with Jiiris- 
dlcHon ovi'i local land use. and lo the 
Iti'Klonal Adinlnisl rator a record of 
Hie type, locallon. and quantity of 
huy.ardous wastes disposed of within 
each cell or other dtsposul unit of the 
(ai llily For hazardous wastes disposed 
of before January 12, 1901, the owner 
or operator iinist Identify the type, lo- ' 
ration, and quantity of the hazardous 
WH.sles to the best of his kiiuwledKe 
and In accordance with any records he 
has keiit

(III Within 60 days of certification of 
(Insure of the first hazardous waste 
disposal unit and within 60 daya of 
(ertlllratlon of closure of the last haz 
ardous wide disposal unit, (he owner 
or ui>eialut must.

(1) Hecnid. In accordunce with ^^late 
law. a nnlullon on Ihe deed to the fa
cility |iroi>eriv or on some other In- 
situiiicni will) h I', normally ekamliied 
duriiiK ilHc seitrch that will In perpe- 
liilly Iinnry any pnlentlal purchaser of 
the piopcity I hut

(I) ’III/' land .IU.S been used to 
maniiKe hii/iirdiiii-. wiedes. and

nil Its use Is resiricicd under 40 
t'F'U biil)|mrl U reKulatluiib. and

HU) The survey plat anil reemd of 
Ihe tyne. lix-aHun, and quunlily of 
h»z.irdon.s wastes disiiosed of wlHiln 
eueh eell or other hazardous waste dia- 
|)oshI unit of Hie fuellily reipilred by 
ti 264 116 and 264 ll9(iil have been 
filed wall Hie local zoiiIiik authority 
or the authority with jiirlsdlcliuii over 
local land use and with the Ueitlniial 
AdiiilnislrHloi. and 

(2) Submit a cerllllcuHoii. slRiied by 
the owner or oiieralor, tnui he tiai re- 
rorded Hie notation .stieellled In piira- 
Kraiih (bull of this seclloii, liirliiditiK 
a eopy of the document In whieli the 
notation has been placed, to the Ke- 
Klonal Administrator.

(el If the owner or operator or any 
bub.sequent owner or operator of Hie 
land upon wlileli a hazardous waste 
dl' po.sal unit Is located wishes to 
remove hazardous wasleii and hiiy^trd- 
oiis waste ri-sidiie.s. Hie liner. If any, or 
ruiitiimlnuied soils, he must request a 
iiiodlflt Alluii to the pimt-elo-siire 
permit In ueeordaiice with the at pllea- 
ble reqinrenienls In Tarts 124 and 27U. 
I he owner or operator must denion- 
slrate that the removal of hazardous 
wastes will satisfy the crheiln of 
1 264.117(c). Hy reniovliiK liazardonu 
waste, tiie owner or operator may 
become a generator of hazardous 
waste and must iiiaiiaRe It In accord
ance with all applicable requirements 
of this chapter. If he Is giaiited a 
penult modification or otherwise 
granted approval to conduct such re
moval activities, the owner or operator 
may request that the Kegloiial Admin
istrator approve either:

(1) The removal of Hie notation on 
the deed to the facility property or 
other tiislrument normally eaanilncil 
durlnp title search, or 

(21 1’he addition of a iritallon lo the 
deed or Instrument Indb-ailiig Ihe re
moval of the hazardous waste.

0 261 12(1 Orlincuduii of compUliun of 
potl-rlouurc rare.

No later than HU duys alter (iiiiiiilc- 
tlon of the rsiabllslu •( pi.-:it clusuie 
care period for catli Ii'izskIoiih wusle 
disposal unit, the owiiei or 0|i< ralor 
must Mihmli lo Hie IteKloual Ailiiilnls- 
Irulor, by regl.slered mall, a cerillltu- 
llon that the post closure ci^'e period

invlr.nniant.1 f,.|..||on Asaney p,. 264. Subpl. G ISup.r.ad.d I.«|

for the hazardous wa.sle di.sposal unit 
was performed In aceurdaiicc with the 
specif Ira Hons In the approved post-clo
sure plan. The certification must be 
signed by Hie owner or operator and 
an Irdepcmdent registered prnlesslonul 
engineer DocumeiilaHoii supirurlliig 
the Indeiiendeiil registered profession
al engineer's cei tlflrallon must be fnr- 
nishtd to the Keglonal Admlnlslralor 
iiiKin request until he releases the 
owner or operator from Hie financial 
assurance requirements for post-clo
sure care under | 264.J45H).

ErmrrivK Dat* Hots. At 61 PH 1S444 
Muy 2. IBSe. Ill Tart 264. || 364 110 Hiroiish 
264 130 iHubiisrt Q) were revised, efiective 
October 21), 1000. For tlie convenience of (be 
user, the superseded lest Is act forlli as lol-lOM’

Sobport O-OssMs and fast-assura
Souscr 40 PR 3640. Jan. 12. 1061. unless 

oUicrwIse noted.
• tt4llt ApslIrsbUlly 

Eicept AS I 364 I providrs otherwise 
Is) Sernoiis 264 111-264 116 iwhich con

cern closure) S|iply lo the owners and opera- 
lore of all hazardous waste management fa- 
clllllrs, and

(b) Seclloiui 364.117 364 120 (which con 
cem post rhoiure care) apply to the owners 
and operaluts of;

H) AU hazardous waste dUpoaal facilities;

hiipoundmenU from 
which the owner or operator Intends lo 
remove the wastes at closure, lo the e.ienl
such fa^'mierin“|'r3SJ*2M wd 

™ “ ““““ “"
• 2M 111 Clusur* pcirnrmsnce staadsid.

operau.r must close the facility In s nisnner that
tenVn“e!';:;.d“*

11.. *” minimizes or eliminates, to
1.. .!..!* “> prevent thresis to
huniaii heslth and the environment. i>ust- 
clusure esrspe of harardoiis waste, )iarard-

raliitall or waste dccomposlllon prod- 
uru o Ihe ground or surface waters or lo 
the alinosphere.
I 2*< III rtosurc pIsBi amvndaicnl of plan

(a) The owner or operslnr of a hazardims 
wsble MiuMsgenieni f„imy must have a 
wrillen closure plan. The plan must be aub-

niltlrd with the iieriiill spplliaf Ion In s. 
cordaiire with | 210 14(h). 13) ol (h).v < ),s, 
ter. and approved by Ihe Keglonal Adii.inL 
IraK.r as part of (he permit l.ss.isnre pt< 
ceedliig under Tart 121 of (h(s chapter I 
accordance will. | |22 20 of this chspi. r ih 
approved closure plan will become a
tloii ut any ItCUA permit The Keg....... A.
mlnlslralor’s decision iniisl assure (list dm

l. ' I? V. • H5 AIM) II.
applicable requirements of ||2U4nn

uid M4 36I A copy of the approved pis.
m. d all revUloiui u> the plai. must be .
ierilfo!!! I*' ‘I* <<m.plel. d s.o
ceriiiied In accordance with | 264 lij n„
P an must Identify Heps necessary to co.ii 
plelely or partially close the faclllij .i 
point during its Intended u|M-ralliig life sn.i 
to completely close the facility at u.e end or
mol? The closure plan
must Inilude, at least

(HA diMrlptlnn of how and when (he fs 
clllly will be partially closed. If appll.sbir 
JU)d finally closed 7he description must 
Itlrnllfy the Maximum extent uf Ihe uprr 
atiuii which will be uiicliised during the life 

fcgulremenu .d II 284 HI. 364 113, 364 114. 284 HB. and the 
applicable do.-lire requlrcnieiita of

280
264 310, and 264 361 is III be met.

(2) An eillmaie of the maximum Invrnio 
ry of wa.4les hi storage and In (realm-nt si 
any lime during the life of the facility (Any 
change In this estimate Is a mbiur modifies 
lion under | 370 431,

<31 A descripllun of the steps needed to 
decoi.Umlnate fsclUly equipment during 
closure, and

(4) An estlnialc of the expected year of 
closure and a schedule lor fbial closure The 
schedule must Include, at a inliilmuin the 
total lime required to close (he facllliy and 
the time 'equired for Intervening closure ac 
llvllles w..lch will allow IracXIiig of the 
progress of cloture. (Fur example, Ui the 
case of a landfill, eslliiistcs of the time rc 
quired to treat and dispose uf all aaste in 
venlory and of the lime required lo place a 
final cover must be Included )

(b) The owner or operator may amend his 
closure plan at any lime during Hie ullve 
life of the facility (The active life uf ihc Is 
clllly Is Ihsi period durlns whi. h aasica are 
periodically received l (he owner or oi>< la 
lor must amend the plan wlienevcr changi a 
In operating plans o' facility design alln i 
the closure plan, or whenever liter, la a 
change In the expected year of . Ii)-,ure 
When the owner or i>|wratur rniinuli a 
permit niudlflcatlun to ai.ll.orlze a ihange 
In operating plana i>r fs-lllly d.algn he 
musv request a Inu.im. allun of Hie .loauic 
plan at the same llinc .see | I24 6.a)i II a
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aKt'iiieiit plan for llivst* wastes Uiul Is 
approved by the Ueglonal Adniliilsira 
lor pursuant to the standards set out 
In tills parsKraph, and In accord with 
all other applicable requirements of 
this part. The (actors to be considered 
are;

<1) The volume, physical, and chemi
cal rharacterUtlcs of the wastes. In
cluding their potential to migrate 
through soil or to volatilize or escape 
bito the atiiiuaphcre;

(2) 'The attenuative properties of un
derlying and surrounding soils or 
other materials;

(3) The moblllzliig properties of 
other materials co-dlspused with these 
wastes; and

(4) The effectiveness of additional 
tieatment, design, or monitoring tech
niques.

(b) The Regional Administrator may 
detennlne that additional design, op
erating, and monitoring requirements 
are necessary (or land treatment facili
ties maitaging hazardous wastes FO20, 
FX>21, P022, I-’023. P02«, and P027 In 
order to reduce the possibility of mi
gration of these wastes to ground 
water, surface water, or air so as to 
protect human health and the eiivl- 
miunent.
ISO PR 3004. Jan. 14. 10S61 
•• M4.2H4-X44.2M IKcscrvcdl

Swbpor* N—Undfilis

Bouaci 47 KR S33SA. July 38. 1083. unless 
olherwlse noted.
• 264.300 Apphcsblllly.

The regulations In this subpart 
apply to owners and operators of fa
cilities that dispose of hazardous waste 
III landfills, except as | 264.1 provides 
otherwise.

1284 301 l>cslf n and opcrallng require- 
menu.

<a) Any landfill that Is nut covered 
by paragraph (c) of this seciluii or 
1 SUItai of this chapter must have 
a liner system for all iiorllons of the 
laiiclllll (esi ept (or existing portions of 
such landfill). The liner system must 
have;

tl> A liner that Is dcblgned, con
structed, and Installed to prevent any

§264.301

migration of wastes out of the landllll 
to the adjacent subsurface soil or 
ground water or siirlace water at any 
lime during the active life Uiuludlng 
the closure period) of Ihe landfill 1 lit- 
liner must be constructed of maU-rluls 
that prevent wastes from passing Inlo 
the liner during the active life of the 
facility. The liner must be

(1) Corutructed of malerlAls dial 
have appropriate chemical iirupi-rtlcs 
and sufficient strength and ihh kness 
to prevent (allure due to prc.sbinc gru 
dlenls (Including static head and i-x 
teriial hydrogeologlL forces), physical 
contact with the waste or leachate to 
which they are exposed, clltnallc cun 
dltlons, the strebs of Insiallallon, and 
the stress of dally opcrallon,

(ID Placed upon a foundation or base 
capable of providing aupporl to the 
liner and resistance to pressure gradi 
ents above and below the liner to pre
vent (allure of the liner due to setile- 
raent, compression, or uplift; and

(III) Iiutalled to cover all surround 
lug earth likely to be In contact with 
the waste or leachate, and

(2) A leachate collection and remov 
al system Immediately above the liner 
that 1s di!8lgiied, ccnstrucled, mslii- 
tallied, and operated to collect and 
remove leachate from the landfill I he 
Regional Administrator will spccKy 
design and operating condlltoiia In '.he 
permit to ensure that the leachate 
depth over the liner dues not exceed 
30 cm (one loot). The letu haie cullec 
lion and removal system must be

(I) Constructed of materials that are
(A) Chemically resistant to (he 

waste managed hi the landfill and Die 
leachate expected to be generated, and

(B) Of sufficient strength and thick 
ness to prevent collspse under the 
pressures exerted by overlying wasu-s. 
waste cover materials, and by any 
equipment used al the landfill. <uid

(ID Designed ajid operated to func
tion without clogging (hrough Uic 
scheduled closure of the landfill

(b) The owner or operator will lx- ex 
eiiipled from the requlremenls of 
paragraph (a) of (his secDoii If Do- Ite 
glunal Admlnlslralor lliids. based on a 
demoii.slrsDon by the owner or u;x ia 
lor, that alternuDve deslgo and oih tal 
lug pracDies. together with IimuIIoii 
cliaraclertslica, will prevent the ndgia
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tion or any hazardous roiislIliienU 
(see I 264 03) Into (he itround water or 
surfai-e water at any (uture time In 
derldinti wlietlier to grain an exemp 
tlon. the Heglonal AdmlnUtralor will 
consider;

(I) The nature and quantity of the 
wastes.

(3) The proposed alternate design 
and operation,

(3) The hydrogeologlc setting of (he 
facility. Including the attenuative ca
pacity and thickness of the liners and 
soils present between the landfill and 
ground water or surface water; and

(4) All other factors which would In
fluence the quality and mobility of the 
leachate produced and the potential 
for II (o migrate to ground water or 
surface water.

(c) The owner or operator of each 
new landllll, each new landfill unit at 
an existing facility, each replacement 
of an existing landllll unit, and each 
lateral exparuilon of an existing land
fill unit, must Install two or more 
llneis and a leachate collecllun system 
above and between the liners. The 
liners and leachate collection systems 
must protect human health and the 
environment The requirement fur the 
Installailuii of two or more liners In 
this paragraph may be satisfied by the 
Insialiatlun of a (op liner designed, op
erated and constructed of materials to 
prevent the migration of any constitu
ent Into such liner during the period 
such facility remains In operation (In
cluding any pusl-closure monitoring 
period), and a lower liner designed, op
erated. arid corulructed to prevent the 
migration of any constituent through 
such liner during such period. For the 
purpose of the preceding sentence, a 
lower liner shall be deemed to satisfy 
such requirement If It Is coruitructed 
of at least a 3-foot thick layer of re
compacted clay or other natural mate
rial with a permeability of no more 
than I H 10 'centimeter per second.

Id) Paragraph (e> of this section will 
not H|)ply II the owner or operator 
demunstrutes to the Iteglonal Admin- 
Islraior. and the Regional Administra
tor find.i for such landfill, that alter- 
nallvr design and opera!log practices, 
loKelher with Imallon rliaracterlslIcs, 
will iirevenl the migration of any haz
ardous constituent Into the ground

40 Cfl Oi. I (7.1-M EdlUon)

water or surface water at least as ef
fectively as such liners and leachate 
collection systems.

(e) The double liner requirement set 
forth In paragraph (c) of this uectloii 
may be waived by the Regional Ad
ministrator fur any moiioflll. If:

(I) The munoflll contains only haz
ardous wastes from foundry furnace 
emission controls or metal casting 
molding sand, and such wastes do not 
contain conslltueiils which would 
render the wastes hazsrdous (or rea
sons other than the KP toxicity char- 
acterlallca In 1241.24 of IhU cdiapter; 
and

(2KI)(A> The monoflll haa at least 
one liner for which there la no evi
dence that such liner Is leaking.

<B> The monoflll Is located more 
than one-quarter mile from an under
ground source of drinking water (aa 
that term la defined In 1144.3 of thia 
chapter); and

to The monoflll Is In compliance 
with generally applicable ground
water monitoring requlrementa for fa- 
cltliles with permits under RCHA 
3003(0, or

(II) The owner or oi>erator demon- 
Blrales that the monoflll la located, de
signed and operated so aa to assure 
that there will be no migration of any 
hazardous constituent Into ground 
water or surface water at any future 
time.

(f) The owner or operator must 
design, construct, operate, and main
tain a run-on control system capable 
of preventing flow onto the active por
tion of the landfill during peak dla- 
charge from at least a 36-year atorm.

lg) The owner or operator muat 
design, construct, operate, and main
tain a run off management syiitem to 
collect and control at least the water 
volume resulting from a 24-hour. 26- 
year storm.

lh) Collection and holding faRimies 
(e g., tanks or basins) a.ssoclated with 
rttn-on and run-off control uyslema 
must be emptied or otherwise man
aged CKpcdllluusly after stonna to 
maintain design capacity of the 
ayslem.

(I) II (he laminil rniilalns any parllc- 
iilale mailer which may be auhjerl to 
wind dispersal, the owner or operator

EMvIrwuoMnlwl frwlaclion Agancy

muat cover or otherwise manage ..the 
landfill to control wind dlsperaaJ.

(j) The Regional AdmlnUtralor will 
specify In the permit all design and op
erating practices that are necessary to 
ensure that the requirements of this 
section are salUfled.

lk) Any permit under KCRA 3005(c) 
which la Issued for a landfill located 
within the Stale of Alabama shall re
quire the Insiallallon of two or more 
liners and a leachate collection system 
above and between such liners, not
withstanding any other provision of 
RCRA.
(Approved by the Ofllce of liuiasenient 
and Budget under oonUul number 2060- 
00071
111 PR 22306. July 26. 1083. ee emended at 
60 PR 4614, Jan. It, 1866. 60 PR 28748, July 
18.18661

• 264JM (iUaervcdJ

I264J03 Monitoring and InapccUon.
(s) During construcllun or Installa

tion, llnera (except In the case of exUt- 
Ing portions of landfllU exempt from 
I 264.301(a)) and cover systems (e g„ 
membranes. shceLs. or coatings) must 
be Inspected for uniformity, damage, 
and Imperfections (e.p., holes, cracks, 
thin spots, or foreign materials). Im
mediately after conalructlon or Instal
lation;

(1) Synthetic llnera and covers muat 
be Inspected to ensure tight seams and 
Joint! and the absence of tears, punc
tures, or blisters; and

(3) Soil-based and edmlxed liners 
and covers muat be Inspected for Im
perfections Including lenses, cracks, 
channels, root holes, or other structur
al non-unlformltlea that may cauae an 
Increase In the permeability of the 
liner or cover.

(b> While a landllll U In operation It 
must be Inspected weekly and after 
storms to detect evidence of any of the 
following:

ll) Deterioration, malfunctions, or 
Improper operation of run-on and run
off control systems:

(2) Proper functioning of wind dis
persal control aystems. where present; 
and

(3) The presence ol Icatliale In and 
proper functioning of leachate tollec-

§264.310

tlon luid removal aystems. where 
present.
147 >71 32366. July 26. 1687. sa amended at 
60 FR 36746. July 16. 18661
00 264 J04-2M.308 IKcaervedJ

0 264J08 Sarvc/lag and recordkc«|>lnf
The owner or operator of a lamJflll 

muat maintain the following Items In 
the operating record required under
1 344.73:

(a) On a map, the exact location and 
dimensions. Including depth, of each 
cell with respect to permanently sur
veyed benchmarks: and

(b) The conlenla of each cell and the 
approximate location of each hazard
ous waalc type within each cell.
(Approved by the OKIce of Managenicnt 
and Budget under control number 3060- 
0007)
(47 PR 33368. July 36. 1883. as amended at 
50 PR 4614, Jan. 31. 18861

• 264J18 Cloaure and post-cloaurc care.
(a) At final cloaure of the landdll or 

upon cloaure of any cell, the owner or 
operator must cover the land/IU or cell 
with a final cover designed and con- 
atructed to;

(1) Provide long-term mlnUnUatlon 
of migration of liquids through the 
closed landfill:

<3) Punctlon with minimum mainte
nance;

(3) Promote drainage and minimize 
erosion or abrasion of the cover;

(4) Accommodate settling and aub- 
sldence so that the cover'a Integrity la 
maintained; and

(5) Have a permeability leas than or 
equal to the permeability of any 
bottom liner system or natural sub
soils present.

<b) After final cloaure. the owner or 
operator muat comply with all post- 
closure requlrementa contained In 
11 244.117 through 264.130. Including 
maintenance and monitoring through 
out the post-cloaure care period (speci
fied In the permit under 1 244.117). 
The owner or operator must:

(I) Maintain the Integrity and effec- 
llveness of the final cover. Including 
making repairs lo the cap aa necesaary 
to correct the effecis of settling, sub
sidence, erosion, or other events;
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Some of the substances which may be released into the air from the site do not 
yet have promulgated standards. When health effects information for these 
substances exists, a risk assessment should be conducted to determine if 
quantities which may be released during remedial action or after site clean-up 
are harmful to public health or the environment. Table 1 of this attachment 
lists the health effects information U.S. ERA has compiled for a variety of 
substances. Other substances currently under review for systemic toxic effects 
are listed in Table 2 of this attachment. Table 2 is included so that you can 
be kept informed of Agency reference dose levels under development and which 
should be available soon, probably before remedial action is begun. Table 3 is 
a list of additional NESHAPS standards under development which may need to be 
considered. Appendix 1 to this attachment lists concerns regarding the 
potential release of naturally occurring radioactive materials to be 
considered.

If the substances are volatile, emissions are likely to occur from liquid or 
solid media. Emissions are likely to increase under circumstances which 
increase the air interface or contribute energy to the system (thermal 
treatment, volatilization, excavation, etc.). If the substances are not 
volatile, emissions from solid media are likely to occur during natural erosion 
or under disturbance scenarios. In the case of incineration, products of 
combustion should also be evaluated for potential health hazards via the air 
pathway.

Evaluations of health hazards can be accomplished with modeling estimates of 
exposure and risk, if emission rates can be estimated. For evaluations of 
substances which have been determined by U.S. ERA to be carcinogens and for 
which Agency risk numbers are available, the use of systemic health end points 
is inappropriate, unless they are more protective than the unit risk factors 
coupled with a specific risk level. For example, the level of benzene 
established by the Association of Government and Industrial Hygienists is 
listed as 24 ppb in the "Recommended Air Quality Guidelines." However, the 
ambient level of benzene (a U.S. ERA group A carcinogen), associated with a 10" ® risk is 4x10"^ ppb. Further, we recommend reviewing the "Recommended Air 
Quality Guideline" numbers and using available Agency numbers (see Table 1). 
Where no specific risk number is available, but the substance has been shown to 
have carcinogenic potential, caution should be used. Where U.S. ERA has 
associated safe levels with systemic effects, they should be used instead of 
time weighted threshold limit values (TLVs). If TLVs are used in some form, 
safety factors to account for sensitive populations, as well as time 
adjustments, should be included.

RCRA

The CERCLA Off-site Policy is a hazardous substance TBC and so is included 
under this heading.



TBCs cont.

Water
Drinking water health advisories are to be considered under circunstances when 
MCLs, MCLGs, or AWQCs do not exist for compounds of concern. Table 4 of this 
attachment lists the existing health advisories. In addition, a risk 
assessment must be conducted to determine if substances without applicable 
standards present a risk to human health or the environment and to determine 
the level of clean-up to be achieved if these substances do present an 
unacceptable risk.

State

No State TBCs have been identified yet.
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OSVtX Dlr*ctlT» §285.

OCT \ 191%/w> 1

Date Prtpared: October 1. i96o

EXHIBIT C-4

TOXICITY DATA POR POTENTIAL CARCINOGENIC EFFECTS 
-- RISK CHARACTERIZATION >-

Oral Route Inhalation Route

Chemical Name

2-Acetylaminofluorene 
AcryloniiriIc 
Aflatoxin B1 
Aldrin 
Aaitrolc
Arsenic and Compounds 
Asbestos 
Auramine 
Azascrine 
Aziridine 
Benzene 
Benzidine 
Benz(a)anthracene 
Benz(c)acridine 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzotrichloride 
Benzyl Chloride 
Beryllium and Compounds 
Bis(2-thloroethyl)ether 
Bis(chloro«ethyl)ether 
Bis(2-ethylhexyl)phthalate (DLHP) 
Cacodylic Acid 
Cadmium and Compounds 
Carbon Tetrachloride 
Chlordane 
Chloroform
A'Chloro-o'toluidine Hydrochloride 
Chromium VI and Compounds 
Chrysene
Cyclophosphamide

Potency EPA Potency- epa
Factor Weight Factor Weight

(PF) of (PF) of
(mg/kg/d)*l Source’- Evidence (mg/kg/d)-l Source*- Evidence

B2 B2
S.foE.J B1 2.40E-01 CAG B1 1
2.90E-K)3 CAG B2 B2 !

1.7 1—biirOl CAG B2 B2 1
1.50E-sei*" B2

♦ttr A 5.00E+01 HEA
B2

A
A A

B2 B2
B2 B2

5.20E-02 H£A

raa«vAlYS'‘
1. ljC*ei^ V

NA
1.10E-H)0

6.8AE-0A

NA
‘1.30E-01

l.io-Br^E+OO
8.10E-02

«AC.Ze/&

CAG

JBA
4BA
HEA

B2
A
A

B2
C

B2
B2

D
B2

C
B1
B2

A
B2

D

B2
B2
B2
B2

B2
B1

ODD
ODE

B2
B2

DDT 3.A0E-01 HEA B2

HBA
i r l.^E-el HBA

CKlrm HBA

• * * October 1986 * * *

2.60E*02 
a^E>^02 
/•// .

KEA
CAG

re ijs:* Oe«4.r« 
^ HEA

A.86E-K)0
l.lOBoo
9.30E-KI3

A.ioE-Kio^ m^C^s) 
/.laC-et (Xtii)

A.10£<K)1

»• f‘a£»Tey’»-1 • C aL

|JeT

■■
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0SVE2 Dlr«ctiv« 9285.4*

OCT I
Dtt« Frep»r«ti Octobtr 1, i?Se‘

EXHIBIT C-4 
(Continutd)

TOXICITY DATA FOR POTENTIAL CARCINOGENIC EFFECTS 
-• RISK CHARACTERIZATION

Chemical Name

CialUte
Dioaxnotoluene (mixed)
1,2,7,B-Dibenzopyrene 
Dibenz(a,h)anchraccne 
1,2*Dibromo-3-chloroptopane 
Dibucylnicrosamine 
3,3''Oichlorobcnzidinc
1.2- Dichloroethane (EDC)
1 ,l-Dichloroethylene(v>V«
Dichloromethone 
Dicldrin 
Dicpoxybucone 
DiachanoInitrosOffline 
Oiechyl Arsine
1.2- DiethyIhydrazine 
Diechylni-trosoffline 
OicthyIstiIbestrol (DES) 
Dibydrosafrole 
3,3’-Difflethoxybenzidine 
Dinethyl Sulfate 
Di«cchyloainoazobenzcne 
7,12-Din>ethylbenz(a)anthracene 
3,3'*DiatchyIbenzidene 
DiBCthyIcarboBoyl Chloride
1,1-Dia*thyIhydrozine
1,2*DiBCthylbydrozin«
OiMChylnicrosaaina
Dinicrotoluenc (aixod)
2,4*0initTocolucne
2,6'Dlnitrotoluoao
l,A-Diozaa*
1,2>Diphtnylhydrozinc
Dipropylaicroaoaiaa
Eplcblorohydrin
Ettayl>4,4*•dichlorobanxllato
Cthylone Dibroaide (EDB)

Oral Route Inhalation Route

Potency epa
Factor Weight

(FF) of
(fflg/kg/d)-l Source*' Evidence

Potency £PA
T*zzox Weight

(PF) . . of
(■g/kg/d)*l Source*' Evidence

• C 82
82 82
82 82
82 83
82 825-iOE+OO CAC 82 ^.ycE<eeo Cuus) 821.70E+00 CAG 82 82

9.10E-02 «OA T/lS 82 f./A-M4-02 W/5 92 ,
5.80E-01 HEA C 1. UE^OO KEA c7.50E-03 82 1.43E-02 4GSA 82
3.00E+01 CAC 82 82..

82
82 8lt

D 0.
82 92^

«A6 3«/S 82 /SX> /«/s I2>
A - AT

82
82 -iS.

r/
4 8

4*4«E-01

82
12
82
12
12
12
92
92
92
92

C
92
91

\l
92 
92

7.70E-01

9.90E-0/3 CAC 

4.10E+01 CAG

q.iE-2. j,6^ ^

** * October 1986 * • *

/.d0£-9/
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nf'T I
D«t« Prep«r«d: OcV'gber l'. 196e

EXHIBIT C-4 
(Continued)

TOXICITY DATA FOR POTENTIAL CARCINOGENIC EFFECTS 
-- RISK CHARACTERIZATION

Chemical Same

Ethylene Oxide 
Ethylenethiourea 
Ethyl Methanesulfonate 
1-Ethyl-nitrosourea 
Formaldehyde 
Clycidaldehyde 
Heptachlor 
Keptachlor Epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
alpha-Hexachlorocyclohexane fHCCH) 
beta-HCCH
(amma-HCCH (Lindane)
Kexachloroethane 
Hydrazine
IndenoCl,2,3-cd)pyrene 
lodoncthane 
Isosafrole 
Kepone
Lasiocarpine 
Melphalan 
Methyl Chloride 
3-Methylcholanthrene 
A ,4' -Methylene-bis-2-chlorojini line 
MethyInitrosourea 
Methylnitrosourachanc 
Methylthiouracil 
MethyIvinylnitros amine 
N-Methyl-S'-nitro-N-nitrosofuenadine

Oral Route

Potency epa
Factor Weight

(PF) of
(mg/kg'd'j-1 Source’^ Evidence

B1/B2
B2 

. B2
3.30E-I-01 CAG B2

B2
B2

3 AOE^OO CAG B2
2.60E-I-00 CAG B2
1.69E+00 HEA B2
7.75E-01.
1- lOE ^ £.1

HEA
CAG-/<LS

C
B2

l.B0E*00 CAG C
1.33E-I-00 HEA B2/C
1.40E-02 CACrei* C

B2

I-Ue-z

3.00E+02 CAG

C
c

B2
B2
B2
B1

C
B2
B2
B2
B2
B2
B2
B2

Mitomycin C 12
1-Sapthylamine C
2-Napthylamine A
Kickel and Compounds NA A
S'Sicrosoplperidine 12
N-Nicrosopyrrolidine 2.lOE+00 CAG 12
5-Nitro-o-toluidine C

ifiS r»-
A/- f eO-w - 7»e' C KiC
a/- j.//r *o! »A'l £fa-

* * * October 1986 * * *

jMioo h£A

Inhalation Route

Potency
^•ttor Weight

cpn of
(»g/hg.'d)-l Source’- Evidence

3.50E-01 CAG

£3

/.¥iJ£~OZ /A/s

B1/B2
B2
B2
B2
B2
B2
B2
B2
B2

C
B2

C
B2/C

C
B2

C
C
C

B2
B2
B1

C
B2
B2
B2
B2
B2
12
B2

. 12

- V

(.70 A
miE+00 ^ / HLA



C-27

EXHIBIT C-4 
(Continued)

OSVUl Dlr»ctiv# 9245.4>1 

D*te Pr«p»r«{i October 1.'

TOXICITY DATA FOR POTENTIAL CARCINOGENIC EFFECTS 
•• RISK CHARACTERIZATION

I
I
I

Oral Route Inhalation Route

Chemical Name

Pentachloronitrobcnzenc
Pentachlorophcnol
Phanacetin
Polychlorinated Biphenyls (PCBs)
Polynuclear Aronatic Hydrocarbons
Propane Sultone
1,2*Propylenimine
Saccharin
Safrole
Streptozocin
2.3,7.B*TCDD CDioxin)
1.1.1.2- Tetrachloroethane
1.1.2.2- Tetrachloroethane 
Tetrachloroethylene 
Thioacetaaide
Thiourea
o-Toluidinc hydrochloride 
Toxaphene
1.1.2- Trichloroethane 
Trichloroethylene
2,4,6-Trichlorophenol 
Tris(2,3-dibro»opropyl)phosphate 
Trypan Blue 
ITacil Mustard 
Urethane 
Vinyl Chloride

Potency £PA
Factor Weight

(PF) of
(■g/kg/d)-l Source*-' Evidence

Potency
F*ttor Weight

(PF) of
(■g/kg/d)-l Source*-’ Evidence

7.00 
-4r4*E-^00 
1-4

CACr
KEA

?.<

1.561*05

2.00E-01
5.10E-02

l.lOE-^00
5.73E-02
l.lOE-02

•4-*ME-02

2.30E400

KEA

MSA7e4&
KEA

CAG
HEA
-lEA-3^1)5 
"ICA j;ti*

C
D

B2
B2

B2
B2

C
B2
B2
B2
BX

C
B2
B2
B2
B2
B2

C
B2
B2
B2
B2
B2
B2

A

^KEA

2*o*g-o(
U701 -W 
^efs>.i£-3

/.*•£.rL

B?a0t»C2
i.^S-t-Ol

•.V ^

*•* The list of chcaicals presented in this exhibit is based on EPA's lepertable'^Qaaniid 
Analysis and should not be considered «n all-incloaiee list et sospeeted CArelnogens.-'.;;-leff 
to Exhibit C-3 for toxicity constants for indicator selection for the eheaicals llsced’.-^Ae

Keslth Effects Assessoent, prepared by the Enviroaoeatel 
Assessoent Office, U.S. EPA, Cincinnati, Ohio, 19B3 (apdated

CAC “ Evaluation by Carcinogen Assessnent Croup, U.S. EPA, Veshintf

Sources for Exhibit C-A: 

' KEA

* * * October 1986 • * *
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EXHIBIT C-6

TOXICITY DATA FOR NONCARCiNOGENtC 
EFFECTS -- RISK CHARACTERIZATION *-

Oral Rourc

OSVEB Dlractlva 9265.4-1 

Data Prtpartd Oetebtr 1. 1966

CCT I

Chetrical Same

Acenapbrhtne |
Atenaphihylene §
Acciona 
Acetoniir1 la 
2-Acacylaminofluorana (?
Acrylic Acid 
Aeryloniirila (?
Aflaioxin B1 ?
Aldicarb
Aldrir g
Allyl Alcohol
Aluainum Phosphide
i-Airirobipner.y 1 g
Aaiiirola g
Asnonia
Anthracana g
AnriBony and Compounds
Arsenic and Compounds g
Asbestos g
Auramine g
Aiasarina g
Ariridine g
Bariua and Compounds
Banefin
Benzene g
Benzidine g
Benz(a}anthracene g
Banz(c)acridinc g
Benzo(a)pyrene g
Bcnzo(b)fluoranthene g
Benzo((hi)perylene g
Benzo(k)fluoranthene g
Benzotrichloride g
Benzyl Chloride g
Berylllua and Coapoundi g
1.1-Biphenyl
Bis(2-chloro«chyl)ether g 
•it(2-chloroisopropy1)ether 
Bis(chloroBcthyl)ether g 
Bl«C2-ethylhexyl}phthalate (DEHP) 
Broe>oaethane

Acceptable Intake

Subenron Chronic 
(AIS) (AlC) 
--*A/k^/day-- Source’-

Inhalation Kouta

Acceptable Intake

Subchron Chronic 
(AIS) (AlC) 
--ttg/kx'day-- Source’-

/•OlEeO l.OOE-01 RfD 3.00E-*-01 3.00E-00

8.00E-02 RfD’-'

-3E-3 1 WE-w RfD
3.00E-05 RfD
5.00E-03 RfD
A.OOE-OA RfD

A OOE-OA RfD

t-- 
r- C
V

5.70E-02 1
3.00E-01 RfD

.AE-3(T)*J 1.40E-04

Bromorynil Octaneate 
l.S-Butadiene

5.00E-0/3 RfD 
5.00E-02 RfD

g 2.00E-02 RfD
/.4.00E-A RfD r£-i T£-3.'^ -f a-.

3.00E-02

* * • October 19B6 • * «
/.£>C~Z
5C-T-
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EXHIBIT C-6 
(Continued)

OSVTR Directive 92S5.A>1

Dete Prepered October I. 195e

OCT f

\

I
TOXICITY DATA FOR NONCARCINOGENIC 
EFFECTS - RISK CHARACTERIZATION

Ora] Route Inhalation Route

Cheieical Seme 

n'Butenol
Butylpthalyl Butylglycolate 
Cecodylic Acid (Z 
Cadmiuffi and Compounds ?
Captan
Carbaryl
Carbon Disulfide 
Carbon Tetrachloride @
Chlordane (Z 
Chlorobenzene 
Chlorobenzilate @
ChlorodibroBooethane 
Chlorofon* (?
Cblorooethyl Methyl Ether ? 
A-Chloro*o-toluidine Hydrochlori 
ChroaiiuB III and Coapounds 
Chroaiua VI and Coaipounds @ 
Chrysene (®
Copper and Compounds 
Creosote $
Cresol
Crotonaldehyde 
Cyanides (n.o.s.)

-- Barium Cyanide 
-- Calcium Cyanide 
•- Cyanogen 
-- Cyanogen Chloride 
-- Copper Cyanide 
-- Hydrogen Cyanide 
-- Nickel Cyanide 
-- Potassium Cyanide 
-- Potassium Silver Cyanide 
-- Silver Cyanide 
-- Sodium Cyanide 
— Zinc Cyanide 

Cyclophosphamide 9 
Dalapon 
DDD «
DDE «
DDT «
Decabromodiphenyl Ether 
Diellete 9

* * *

Acceptable Intake

Source

Acceptable Intake

Source

Subchron Chronic 
(AIS) (AlC)
--mg/kg/day-*

Subchron Chronic 
(AIS) (AlC)
--mg/kg/day--

l.OOE-01 RfD
l.OOE-fOO RfD
l.OOE-02 RfD
rr»0E-04 KEA
I.Jer -02-
liOOE-01 RfD
l.OOE-01 RfD

5.00E-05 RfD
2.70E-01 2.70E-02 KIA 5.70E-02 5.70E-03 KEA

l.OOE-02 RfD

S
l.AOE-i-Ol l.OOEi-00 RfD 6 10£--6»------HeA-
2.50E-02 5.00E-03 KEA

3.70E-02 3.70E-02 KEA l.OOE-02 HEA

ilpfs -5 a- .RA- l.OOE-01 KEA
l.OOE-02 RfD
4^E-02 RfD
7.00E-02 RfD
4.00E-02 RfD
4.00E-02 RfD
5.00E-02 RfD
7.00E-02 RfD V.

i *'wa2.00E-02 RfD
2.00E>02 RfD
5.00E-02 RfD
2.00E-01 RfD
l.OOE-01 RfD
A.OOE-02
5.00E-02 RfD

B.OOE-02 RfD
■ ^

5.00E-04 RfD
l.OOE-02 RfD .^1

" *
Octobtr 1986 * * • ■*

sle-^ sne-i



OSVER Dlr»ctiv« 92BS.^>1

COB

EXHIBIT C-6 
(Continued)

Oat« Prepared. October 1, 196t>

CCT -I C':-

TOXICITY DATA FOR NONCARCINOCENIC 
EFFECTS -- RISK CHARACTERIZATION

Oral Route

Chemical Name

*’,4-Diaminoteluene ® 
,2,7,6-Dibenzopyrene g 
ibenz(a,h)anchracene @

1,2-Dibroao-3-chloropropanc @ 
ibutylnitroseaine @

Acceptable Intake

Subchron Chronic 
(AIS) (AlC) 
--mj/kj/day- Source

Inhalation Route

Acceptable Intake

Subchron Chronic 
(AIS) (AIC) 
--ttg/kj/day-- Source

Lbutyl Phtbalate 
*.2-Dichlorobenzene 
1,3-Dichlorobenzene

l.OOE-Ol RfD

,A-Dichlorobenzene 
,3'-Dichlorebenzidine g

iiichlorodifluoroaetbane 2.00E-01 RfD e

',1-Dichloroetbane 1.20E+00 1.20E-01 HIA 1.3BE+00 1.3BE-01 HEA
,2-Dichloroethane (EDC) g 
,1-Dichloroethylene g 9.00E-03 RfD

1,2-Dicbloroethylenc (cis)
■,2-Dichloroethylene (trans)

•

zchloromethane g
3.e*£-3

6.00E-02 RfD
_,A-Dichloropbenol 3.00E-03 •R»
2,A-DichIorophenoxyacetic /.a»c-pz MP

Acid (2.A-D) ^ V
“(2,4-Dichlorophenoxy)butyric

”

Acid (2.A-DB) S.OOE-03 RfD
Oichlorophenyleraine Q 

,2-Dichloropropane 
,3*Dichloropropcne 

Dicldrin §
’^iepoxybutane 9 
'iethanolnltrosaainc g 
'iethyl Artine ^ 

1,2-Diethylbydra2iac g 
liethylnicroiuine S 
liechyl Pfach«l«ce 

Jiethylstilbestrol (D£S) f 
DihydrosAfrole g 
liMthoata
l.3'*DiMthoxyb«'azldiDe g 

l)iaethyl«Blne 
niMthyl Sulfate f 
liMthyl Terephthalate 
liBcthylaaiaoaxobenzeae 9 
7.12-01methylbenz(a)aathracaae g 
'S,3'*0iBethylbcczidlxie g

2, ^

1.30E+01

2.00E-02

•l.OOE-01 RfD

3.

October 19B6 * * *

f.7e-S S'jrf
/.fS'l /.VdT'^

N e ^ d a. i n/JL,
dd'hc/.M.VtCaC,



OSVZR DLr9Ctiv 9285.4*1

C*39

Date Prepared; October 1. 19Be

EXHIBIT C*6 
(Continued) OCT I

TOXICITY DATA FOR NONCARCINOCENIC 
EFFECTS -- RISK CHARACTERIZATION

Oral Route

Chemical Name

Dinethylcarbanoyl Chloride @
1.1- DinethyIhydrazine @
1,2*DiBethylhydra2ine ?
DimethyInitrosaainc (3
1,3*Dinitroben2ene 
4,6*Dinitro-o-cresol 
2,4*0i.nitrophenol
2.3- Dinitrotoluene ? 
2,4*Dinicrotoluene @
2,5-Dinitrotoluene @
2,6*Dinicrotoluene @
3.4- Dinitrotoluene g 
Dinoseb
1.4- Oioxane §
K,N''Oiphenylaaine g
1.2- Diphenylhydr42ine g 
Dipropylnicroaaaine g 
Disulfoton 
Endosulfan 
Epichlorohydrzn g 
Ethanol
Ethyl Acetate
Ethyl Methanesulfonate g
Ethylbanacne
Ethyl-A,4'-dichlorobenzilate g 
Ethylene Dibroaidc (EOB) g 
Ethylene Oxide g 
Ethylencthiourea g 
1'Ethyl*nitroaouraa g

Acceptable Intake

Subchron Chronic 
(AIS) (AlC) 
•-B*/k*/day-' Source

Inhalation Route

Acceptable Intake

Subchron Chronic 
(AIS) (AlC) 
-•Bg/k^/day-- Source

2.00E-03 RfD

l.OOE-03

.2.5«E-oX

RfD

4.00E-0/r RfO
-wfis

2.00E-03 RfD

S.OOEeOl 

9.70E-01 l.OOE-01

tfD
J»fB

Ethylphchalyl Ethyl Glycolata 
Ferric Daxcran g ' ' “

3.00E+00 RfD

Fluoranthene g
Fluoruc g V •Flooridet 6.00E-02 . RfD
Fluridoae
Fomaldehyde

d.OOE-02 RfD

Foraie Acid 2.00E-K>0 RfD
Furan l.OOE-03 RfD
Clycldaldebyde g
Glycol Ethers (n.e.s.)

-• Diethylene Glycol, 5.001*00 2.00E-K>0 REA
Honoethyl Ether

* * * October 1986 * • •
tnd.rir\ fJB'V

A

•s'



OS'mt.R Dir«ctiv« 9285.4-1

C-40

EXHIBIT C-6 
(Continuftd)

D«tc Prepared. Octebtr 1, 198e

OCT f :
TOXICITY DATA FOR NONCARCINOCEN 1C 
EFFECTS -- RISK CHARACTERIZATION

Oral Poura Inhalatior Route
Acceptable Intake Acceptable Intake

Chexical Name

Subchron Chronic 
(AIS) (AlC)
--«g/kg/day-- Source

Subchron Chronic 
(AIS) (AIC)
--mg/kg/day-- Source

*- 2-Ethoxyethancl 
-- Ethylene Glycol,

Mnnrsbutvl rf.h#»r

4.7E-KT) 3.60E-01 
2.0E60

AfD.

HIA
Xtii

6.9E-2(T) 5.00E-02 
A-«t-01 1 4CZ gf
/.ie -/ / ve-T-

K£A
----HErtt----

-- 2*.‘lethoxyethanol 
-- Propylene Glycol, 

Monoethyl Ether 
-- Propylene Glycol, 

Mononethyl Ether 
Heptachlor g 
Hepcachlor Epoxide 9 
Hexachlorobenzene ? 
Mexacblorobutadiene @ 
Hexachlorocyclopencadiene

beta-HCCH 9
jeasa-HCCH (Lindane) 9 
delta-HCCH 9 
Kexachloroethane $
Hexachlorophene
hydrazine 9
Hydrogen Sulfide
Indenod ,2,S-cd)pyrene 6
lodonethane 6
Iron and Conpounds
Isobutanol
Isoprene
Isosafrole 9
Isophorone
Isopropalln
Kepone 0
Lasiocarpina f
Laad and Cespounds (Inorsanic) 
Linuron ’
Malathion
Manxanesa and Cospounds 
Melphalaa 9
Mercury and Coapounds (Alkyl) 
Mercury and Coo^unds (Inorganic) 
Mercury Fulainate 
Methanol 
Methyl Chloride 
Methyl Ethyl Eetofle

KEA
6.80£'»-00 6.80E-01 HEA -y.f£»e

e-BOE+OO 6.80E-01 HEA 4.90C*00 4,90E -eh-* - HEA

/,3^E-0S RfD

2.00E-03 RfD 7-
7.00E-02 7.00E-03

9
RfD 2.90E-03 6^01-05 HEA

3.00E-04 RfD

3.00E-03 RfD

8.60E-03 HIA
3.00E-01 RfD

/.»*-j«CE-01 RfD
/5'0«^E-02 RfD

1.40E-03

2.001*02 
5.S0E-01 2.20E-01

m
IfD

■4.W^

2.80E-04 S.qpE-04 2^-03 »^E-03
3.00E*03
S.OOE-Ol

HEA S.00E-04 S.OOE-04 lEA
RfD 1.00E-»4. IEA *l
EfD S.iOE 94 S.tOL 89- lEA'- " ‘v

* * *
huPfttk 
^l^ic HyJrAiUt.

s*i'\ S.OOE-02 
October 1986 * * *

3.0*E^f J/'S

y./E'l f./£'t H£A

RfD
RfD

,5 fj£-l
2>20L»00 2.30E^
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EXHIBIT C-6 
(Contmutd)

Dace Prepared: October 1, 19«6
- ( :::

T0X»C1TY DATA FOR NONC ARC IMOGEN 1C 
EFFECTS -- RISK CHARACTERIZATION

Oral RoPce

Chemical Name

Acceptable Intake

Subchron Chronic 
CAIS) (AlC) 
-•■»/kt/day- Source

Inhalation Route

Acceptable Intake

Subchron Chronic 
(AIS) (AlC)
--■g/kj/day- Source

Methyl Ethyl Ketone Perioxide 4 OOC "t3
Methyl Isobutyl Ketone 5.00E-02
Methyl Methacrylate 
Methyl Parathion
2- Methy1-4-Chlorophenoxyacet1C Acid
2(2-Methyl-i*Chlorophenoxy) 

propionic Acid
3- Methylcholanthrene S
4,i.’-Methylene-bi5-2*chloroaniline(a
Methylnitrosourea ®
Methylthiouracil @ 
Methylvinylnitrosaaine §
N-.Methyl-.N' -nit ro-N-nitroso*uanadine(a
Mitosycis C @
Mustard Gas @
1- Kapthyla»ine #
2- NapthylaiBine @
Nickel and Compounds ^
Nitric Oxide 
Nitrobenzene 
Nitrogen Dioxide 
NitrosoBcthylurcthane 9 
N-Nitrosopiperidine ® 
N-N'itrosopyrrolidine 9 
S-Nitro-o-toluidine 9 
Osmium Tetrmxidc 
Pentachlorobenzene 
Peotachloronitrobenzene 9 
Peotacbleropbenol 
Pbenaeetin 9 
Pbenantbzesie 9 
Phcaebarbital 9 
Phenol
Phenylalanine Mustard 9 
•-Pheny1enediamInc 
Phenyl Mercuric Acetate 
Phosphine
Polychlorinated Biphenyls (PCBs) 9 
Propane Sultone 9 
Propyleniaine 9 
Pyrene 9 
Pyridine

l.OOE-03

3.00E-03

RfD
lSt-\ 2f€-2.

RfD

RfD

/.)F
«-ree£-C2

5-^-3

l.OOE-02
l.OOE-01
5.00E-04
l.OOE-fOO

c
I
I
I

'er •

I« rw

I
i

1.ODE-05 
B.OOE-04 
B.OOE-03 

3.0E-2(T) 3.00E-02

QtCA) 4.00E-Ql4’.00E*ca

6.00E-03 
B.OOE-05 
3.ODE-04

* * *
2.00E-03

October 1986 * '
2.«o£-<V
fCo£~ol
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EXHIBIT C-6 
(Continued)

OSVER Dirvctiv* •285.

Date Prepares. Octoser^l. 1966

TOXICITY DATA FOR NONCARCINOGENIC 
EFFECTS - RISK CHARACTERIZATION

Oral Route Inhalation Route

Chesical Name

Saccharin (?
Safrolc @
Seleniun and Cospounds (n.o.s.)

-- Selenious Acid 
-• Selenourea

ThalliuB Selenite 
Silver and Coapounds 
Sodiua Diethyldithiocarbaaate 
Streptoxocin S 
Strychnine 
Styrene
1,2,4,5'Tetrachlorobenxene 
2.3,7,e*TCDD (Dioxin) (?
1.1.1.2- Tetrachlorocthane @
1.1.2.2- Tetrachloroethane g 
Tctrachloroethylenc g
2,3,A,6*Tetrachlorophenol 
2,3,5,6-Tctrachloroterephthalate 

Acid (DCPA)
Tetraethyl Lead g
ThalliuB and Coapounds (n.o.s.)

-- Thalliua Acetate 
-- Thallium Carbonate 

Thallium Chloride 
-- Thallium Nitrate 
-- Thallic Oxide 
-- Tl^llium Sulfate 

Thioa'cTtaia*-^
Thiouraa g 
O'Tolidlse g 
Toluene
C'Toluidlne Hydrochloride g 
Toxaphene g
Tribromomethane (Broaofotm)
1,2,A >Triehlorobeaxmne 
1,1,l*Trichloroethane 
1,1,2‘Trlchleroethane g 
Triehloromthylmna g 
Trichlorofon
Trichloroaenofluoroaethaae 
2, A, S*Trichioropheno1 
2,A,6*Trichloropbeiiol g

Acceptable Intake

Subchron Chronic 
(AIS) (AIC) 
*-nt/kg/day-- Source

Acceptable Intake

Subchron Chronic 
(AIS) (AIC) 
-*m*/kA/day-' Source

3.dCE-03 3.00E-03 
3.00E-03 
5.00E-03 
S.OOE-OA 
3.00E-03 
3.00E-02

3.00E-04
2.00E-01
3.00E-04

2.00E-02
l.OOE-02

5.ODE-02 
l.OOE-07 
4.00E-04 
S.ODE-04 
4.00E-04 

4/.00E-04 
S.OOE-04 
A.OOE-04 
5.00E-04

A.SOE-01 3.00E-01

ffilA

WO
RfD
RfD

RfD
RfD
RfD

RfD
.RfD

RfD
RfD
RfD
RfD
RfD
RfD
RfD
RfD
RfD

l.OOE-03 HZA

• iT-'-

■ V.-.

■ V'V-

xn>i.we 1.50E400 1.50E+00

2.00E-02

«LA

. t.1 .

1.1081^ t.SOtyOO ^

* * •

S.OOE-01 RfD 
1.00E4O0 l.OOE-Ol RfD

October 1986 * * •
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EXHIBIT C-6 
(Continu»d)

Date Prepared. October .1. 19Be

TOXICITY DATA POR NONCARCINOCENIC 
EFFECTS RISK CHARACTERIZATION

Oral Route 

Acceptable Intake

Inhalation Route 

Acceptable Intake

Chemrcal Name

Subchron Chronic 
(AIS) (AIC) 
--mg/kg/day-- Source

Subchron Chronic 
(AIS) (AIC) 
--mg/kg/day-- Source

2.4,5*Trichlorophenoxyacet1C Acid 
1,2,3-Trichloropropane 
l.l,2-Trichloro-l.:,2- 

Trifluoroethane
TrIS(2,3-dibromopropy1)pho5phate @ 
Trinitrotoluene (TVT)
Trypan Blue @
Uracil .‘lustard @
Uranium and Compounds 
Urethane @
Vanadium and Compounds 
Vinyl Chloride @ «
Warfarin 
o-Xylene • 
m-Xylene 
p-Xylene 
Xylenes (mixed)
Zinc and Compounds 
-- Zinc Phosphide 
Zineb

3.00E-02
^.00£-0|

RfD
RfD

3.00E+01

2.00E-0i

RfD

RfD

2.00E-02 RfD

3.00E-04 RfD 
l.OOE-01 l.WS-oaZe H£A 

y 0 l.OOE-81 1.0e£ -&»/a HEA 
f.e 2.0

40 V.OOE
2.10E-01 2.10E-01 'HEA 4, 

3.00E-04 -MBIftS 
5.00E-02 RADj/is

v4B-4'(T) Be«OE-01
1 -OOt^Oa B.OOE 01

HEA
HEA

A.-aS-HT) 4,Ba&-01 HEA
-4BA

9 Potential carcinogenic effects also. Sea Exhibits C*3 and C-4.

*•> Refer to Exhibit C-5 for toxicity data for Indicator selection for the 
chemicals listed here.

*•> Sources for Exhibit C*6:

RfD • Ageney-vide reference dose value, developed by an inter-office work group 
chaired by the Office of Research and Development, U.S. EPA, Vashington, D.C., 
19B6.

REA « Health Effects Assessment document, prepared by the Environmental Criteria 'j,' 
and Assessment Office, U.S. EPA, Cincinnati, Ohio, 1985 (updated in Hay 1906}. . .

The RfD values listed here are EPA-verifled numbers. All RfD valmms wan 
derived based on oral exposure; however, in the absence of other more specific 4ata, 
these values may also be useful in assessing risks of Inhalation axpotun.

T indicates that teratogenic or fetotoxic effects are the basis for the AIS 
value listed.

N.O.S. “ not otherwise specified.
* * * October 1906 * * *

/.Vt'Z 
5-.7f-3 
«?.! g'l

/*£-S UA 
HeA



Table 2

Po 1T utant Name

1. Acerone
2. Alkyl mercjry
3. 3anjn
A. Lnlufobenze'ie
5. Chroniu.Ti (:r: vai en: '■
6. Cresol

7. 1,1 Dichioroetnane 
2 Elhcxyethanol

9. E:."y’ene -jlycol monocjcyl ecn-e'' 
11. Hexachlorocy I cope''i: a-': ene
11. Iran
12. Manganese
15. "arc ary (inorganic ; 
lA. McChoxyechanol 
1:. M-.r.yl ch'OrofarTi 
Ic. "'iL'i/i eCnvl keC jnt

PnenJ
^ny;:;iene glyccl i7;a''_-r;^*^yi ^tner 

la. Eelen-'jrn 
2J. TciMene 
21. </lene, o 
21l . 1 ene , m
25. Xyl^^'o, m<e-i 
2-1. Kj ene, p

CAS »

57

■J _

1J.5
15066

1319
76 

110 
1:1

77
i. oA3 

7A39- 
7A39- 
109- 

71- 
78- 

lOd-
107- 

7732-
108- 
95-

108-
.330-
106-

-64-1
NA*

-39-3
-91-7
-33-1

/ - - 0 
3A-3 
80-5 
76-2 
A7-4 
31-J
96- 5
97- 5 
35-4 
55-5 
93-3 
■95-2 
93-2 
49-2 
S8-3 
47-6 
38-3 
20-7 
42-3

* Not applicable



Table 3

Proposed NESHAPS and Planned Development of NESHAPS 

FY 1987 FY 1988

Propose 4 NESHAP

Asbestos Revision 
Chromium-Comfort Cooling Tower* 
Coke By-Product-Final Cool 
Coke Chg, TPS, Door Leaks

Promulgate 2 NESHAP

Coke By-Product 
Mercury Revision

Develop 10 NESHAP

Chromium-El ectropl ating 
Chromium-Cooling Towers 
Municipal Waste Combust (MWC)*** 
Hazardous Organic NESHAP* 
Degreasing 
Methylene Chloride 
Machinery Mfg. Rebldg.
Drycleaning
Ethylene Oxide-Commercial 

Sterilization 
Industrial Wastewater

Source Assessments (24)****

Gasoline Market!ng 
Naphthalene 
Toluene diisocyanate 
Xylene
Methyl isocyanate 
Asbestiform fibers 
Ethyl chloride 
Propylene
Methyl methacrylate 
Maleic anhydride 
Phthalic anhydride 
Phosphorus 
Sodium hydroxide 
Hydrocyanic acid 
Dimethyl amine 
Methanol
Contaminant asbestos
Selenium and compounds
Mercuric chloride
Hydrogen fluoride
Bromine & inorganic compounds
Acetaldehyde
Acrolein
Phosgene

Propose 6 NESHAP

Chromium-Cooling Towers 
Chromium-Electropl ati ng 
Drycleaning
Ethylene Oxide-Commercial 
Hazardous Organic NESHAP* 
MWC-New

Promulgate 2 NESHAP

Asbestos Revision
Coke Chg, TPS, Door Leaks

Develop 8 NESHAP
MWC-Existing 
Landfills
Industrial Wastewater 
Degreasing 
Methylene Chloride 
Machinery Mfg. Rebldg. 
Chromium-Comfort Cooling Tower 
Coke By-Product Final Cooler**

Source Assessments (24)****

Gasoline Marketing
Carbon Disulfide
2,4 Toluene Diamine
Hexahydro Azepin
Methyl Chloride
Allyl Chloride
Cumene Hydroperoxide
Camphechlor
Phthalates
Titanium Dioxide
Organophosphate Pesticides
Warfarin
Carbofuran
Pentachlorophenol
Nicotine
Dibromoethane
Legionel1 a
Unspecified (7)

Sterilization



Table 4

Drinking Water Health Advisories

INORGANICS

Arsenic

Health Advisories

1-day 10-day Lifetime w/RSC

0.05(20%)

Barium 0.51 0.51 1.5(83%)

Cadmium 0.43 0.43 0.005(25%)

Chromium 1.4 1.4 0.12(71%)

Cyanide 0.22 0.22 0.154(20%)

Lead 0.02mg/day 0.02mg/day
Mercury 0.002 0.002 0.0011(20%)
Nickel 1.0 1.0
ORGANICS

Benzene 0.235 0.235

Chlorobenzene 4.3 4.3 0.3(20%)

Carbon Tetrachloride 4.0 0.16

1,4 Dichlorobenze(para) 10.7 10.7

1,2-Dichloroethane 0.74 0.74

1,1-Dichloroethylene 2.0 1.0 0.07(20%)

cis-1,2-Dichloroethylene 4.0 1.0 0.07(20%)

trans-1,2-Diehl oroethylene 20 1.43 0.07(20%)

Ethyl benzene 32.0 3.2

Pentachlorophenol 1.0 0.3 0.22(20%)

Styrene 22.5 2.0 0.14(20%)

1,1,1-Trichloroethane 140 35 0.2(20%)

2.4,5 TP (Silvex) 0.2 0.052(20%)

Vinyl Chloride 2.6 2.6

Napthalene (2.8)®

^ calculation based on draft data
RSC - Relative Source Contribution from drinking 
All values in mg/liter unless otherwise noted

ingestion



Appendix 1

Rar alion p'-ob’ar; can origmaCa wi * i ai' anj so'’ /ap:r -•■t'acC-on
'j/sc-^s because soils and g'-o negate'' can contain substantial conce-'trat i ons 
i.r .-ujicactive '•adon (raden-ZZi! and cno'jn (rad.in-ZiO) gases. Radon doi : ionjn 
are evacjated along with che'mcal contarr'nancs dating these operations. A’se 
unde" conditions of long and/o" high volj-.e pjnping w'th ai-' stripping systens 
trace anrjnts Y radon, thoron, and fiein decay produces from the a.niDien: air 
.■nay also accumulate on the collection med-.a (e.g. charcoal, plastic, etc.). 
Additional r;jdi9Cion proo’eos may aHo a^ise wnen ion exchange resins used to 
clean groundwate" leads to conc->nt "at i on of naturally occu''"ing radium.

The primary areas of concern are discussed below.

^ Builduo of radon, thoron and their decay products on the collection media 
may lead to personnel exposure problems.

S'te measurements at several sites to date have detected the buildup of 
gamma-ray emitters. The amount of buildup will vary depending on the 
radon and thoron concentrations in the soil or groundwater, the pumping 
rate, the pumping time and the charact9<-i sties of the packing or collection 
media. Whole body exposure rates that may lead to personnel doses must be 
dete-mined and doses kept within relevant requirements. Inhalation and 
irgestion of alpha and beta emitters and skin doses from beta emitters must 
b.c co.ici dared for personnel working with the contaminated media. In somre 
cases, personnel protection measures and film badging may be requ’"ed.

Buildup of radon and thoron decay products on collection media may subject 
tnem to special transport conditions under the Department of Transportation 
regulations.

The builduo of decay products on the collection media may lead to concentrations 
that meet the definition of "radioactive” under DOT regulations. Some of 
those decay products may have to be handled through storage until decay leads 
to lower concentrations. Othe^ decay products have long half-lives so 
that they will not decay appreciably in any reasonable amount of time. Those 
radionuclides, whether short-lived or long-lived that have not decayed 
sufficiently at the time of shipment, may have to receive special handling 
according to DOT regulations in Title 49 of the Code of Federal Regulations.

Buildup of radon decay products on collection media may foreclose their 
continued or repeated use of the collection media.

Consideration must be made as to whether collection media contaminated . 
with long-lived radionuclides may be reused or recycled back to collection 
sites. Continued reuse may lead to buildup of long-lived radionuclides 
that is undesirable.

Buildup of radon decay products on collection media may require their disposal 
as radioactive wastes.

Where radionuclides with long half-lives have built up on collection media 
to quantities that can not be sufficiently reduced by storage fo'* radioactive 
oecay, these mate'-ials may have to bo treatas a "adioactive waste 
deoending uDon the reu-.iia'’ concentrat ■; one and the applicaole State 
,'ip -"enen*s.



^6:025;^ of adso'*bed rad i oouc’i des during t'lp r-?ge''.r.‘''at i c a’1 e:‘.' an
r,c-j;d :iay lead :o evasions fiaf are suojeo-, :o State and/or Federal 
standards or regulations.

Tfie presence af radionuclides on collection media in substantial quantities 
(shown possible through calculation) may mean these materials might be 
»'eleased during r-^gene'-ation and may subject the regene-ator to State 
and/Qf Federal radionuclide emission regjlations.

Breakthrough o'^ nadon and thoron tnrough the collection media may violate 
State radioactive emission standards and/or create occupational or public 
radiation exposure problems.

Breakthrough of ''3don-222 from charcoal collection media has oeen shown.
StacK emission levels have been measured to 78 picocuries per liter (pCi/L). 
To compare, tne most relevant unrestricted area standards, whe^e the 
workers or the general public need not oe considered occupationally exposed, 
a^e the Nuclear Regulatory Comm ssior.'s (NRC) regulatory limit of 3 pico
curies per liter (pCi/L) for radon-222 and 10 pCi/L for*radon-220. Strictly, 
the NRC regulations do not directly apoly to Naturally Occurring Radioactive 
Maierial (NARM\ but State regulations which can govern NAR^i, are usually 
identical to the NRC's. Thus, if annual average ambient concentrations 
f;r radon and thoton that result from these site cleanup operations exceed 
3 dCi'L and 10 pCi/L, respectively, they may be in violation o^ State 
radiation emission standards.

Emission oi" rg^Qp gpq thoron when collection media are not used may be 
substantially greater than when collection media are in place.

Radon and thoron exist naturally in the ground at high concentraions.
Without collection media, these radioactive materials would be emitted 
Oi.: system stacks and directly into the environment. Emission "'evels are 
ar:iClpated to be higher than when collection media are in place. 
Consequently, there is an even greater likelihood of the State or 
relevant Federal radiation requirements being violated.

Use of ion exchange resins in wate^ treatment systems may lead to a 
buildup of rad'um on the resins that must be handled in accordance with 
State radiation control requirements.

Where groundwate^' is treated by ion exchange technology subsequent to air 
stripping, the potential exists for the concentration of soluble and 
insoluble radium in the backwash and sludge respectively. Radium is 
controlled by State radiation programs (not the Nuclear Regulatory 
Commission). Buildup of radium may lead to greater than exempt quantities 
so that these mate'-ials will have to treated in accordance with State 
radiation rules. Moreover, the disposal of liquid and solid radioactive 
materials will have to be in accordance with State radiacion rules.
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ATTACHMENT C



Drinking Water ARARs

INORGANICS HCL

Arsenic 0.05

Barium 1.0

Cadmium 0.01

Chloride

Chromium 0.05

Copper

Cyanide

Iron

Lead 0.05

Mercury 0.002

Nickel

Selenium 0.01

Silver 0.05

ORGANICS

Benzene 0.005

Chloro
benzene

Carbon 0.005
Tetrachloride

1.4 Diehloro- 0.075
benze (para)

1,2-Dichloro- 0.005
ethane

1,1-Dichloro- 0.007
ethylene

pMCL MCLG

0

0.075

0

0.007

pMCLG

0.05

1.5

0.005

0.12

1.3

SMCL

250

0.02

0.003

0.045

0.6

0.3

[ W pAf )



-2-

nCL pMCL MCLG pMCLG SMCL
;i s-l,2-Dichlo- 0.07
roethylene

trans-l,2-Dichlo- 0.07
roethylene

Ethyl benzene 0.68

’entachlorophenol 0.22

ityrene 0.14

1,1,1-Tri- 0.20
chiorcethane

Trichloro-
ethylene 0.005

J/,5 TP 0.01
(Si 1 vex)

finyl 0.002
Chloride

’otal
Xylenes

0.20

0.052 0.2

0.44

Definitions

MCL - Maximum Contaminant Level; enforceable drinking water standard for 
public (community and noncommunity) water supplies- promulgated 
pursuant to the Safe Drinking Water Act (SDWA)

pMCL - proposed Maximum Contaminant Leve^
MCLG - Maximum Contaminant Level Goal; nonenforceable goal based solely 

upon health effects, with an adequate margin of safety

pMCLG - proposed Maximum Contaminant Level Goal

RSC - Relative Source Contribution from drinking water Ingestion 

All values in mg/1 unless otherwise noted.



ALTERNATIVE
NO.

REMEDIAL ACTION ALTEiHATIVES 

RETAINED FOR DETAILED EVALUATIONS

PHASE I
DESIGNATED NO. DESCRIPTIONS REMARKS

1 1 No Action

Cap with
GROUND WATER 

TREATMENT

Cap and slurry
WALL WITH 

GROUND WATER 

TREATMENT 
(INSIDE SLURRY 

WALL only)

Ground water from
WITHIN SLURRY WALL 

ONLY

Treatment at the
EXISTING TAR PLANT 

WASTEWATER FACILITY

Cap and slurry 

WALL with ground 

WATER TREATMENT
(inside and

OUTSIDE SLURRY 
WALL)

Ground water from
BOTH inside and 

OUTSIDE slurry WALL

• New treatment facility



APPENDIX P
FOR CONSIDEEIATION ISSUES



APPENDIX F
ISSUES FOR CONSIDERATION

In review coniments received on July 15, 1988 of the final draft report and at 
the review meeting, on July 21 and 22, 1988, several comments were made by the 

U.S. EPA and the OEPA which were relatively new and were not initially of 
concern. During the meeting, it was agreed to acknowledge these comments 

within the body of the text. However, these considerations either do not 
materially impact the alternatives or change the comparisons of the 

alternatives, and because of the time constraints, it was decided not to 

revise the figures, schedule, and cost tables. The major items are as 

follows;

1. In this FS report, it is assumed that the ash produced by 
incineration is nonhazardous. The method of ash storage, ash 
disposal, and accordingly the cost would require modification, if 
the ash is hazardous.

2. The cost and handling of spent carbon with the presence of signifi
cant amounts of radioactive constituents is not considered.

3. Preliminary assessment indicates that it is not feasible to pump or 
treat the NAPS layer identified in this report. No considerations 
of cost or time is provided for the NAPS investigation. Such con
siderations will change the implementation schedule and cost for all 
except the "no action" alternative.

F-1




