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1. INTRODUCTION 

Mound Plant was placed on the Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA) (also known as Superfund) National Priority List on 21 November 1989. Pursuant to  

i i ~  Naiioiisl PiioiiTq :isi siaiis, ;ha U.S. Departmen: of Ene:g.; (DOE). signed a CE!?C!A Secti~r: ! 29 

Federal Facility Agreement (FFA) with the U.S. Environmental Protection Agency (EPA), which became 

effective 1 1 October 1990 (EPA 1990a). A similar tripartite agreement was signed among the DOE, 

EPA, and Ohio Environmental Protection Agency (OEPA) in July 1993 (EPA 1993a). 

The Environmental Restoration (ER) Program, which consists of three phases, is patterned after the 

EPA CERCLA program. Phase I, preliminary assessmentlsite inspection (PAISI), was completed at 

Mound Plant in 1986. Phase II, a remedial investigationlfeasibility study (RIIFS), is currently under way 

at Mound Plant. Phase Ill, remedial designiremedial action (RDIRA), will implement the remedial 

alternatives chosen in the feasibility studies of Phase II. Figure 1.1 shows the three phases and the 

components, or tasks, included in each phase. These tasks have been identified by the EPA to 

describe the activities performed during the PAISI, RIIFS, and RDIRA phases of the CERCLA process. 

DOE Order 5400.4 requires integration of CERCLAIResource Conservation and Recovery Act (RCRA) 

with the National Environmental Policy Act (NEPA), and states that integration will be achieved through 

the RIIFS documents. This means that RIIFS reports are modified to meet both the RIIFS and NEPA 

requirements. 

Mound Plant is divided into six operable units based on geography and contaminant occurrence. 

Operable Units 1, 2, 4, 5, 6, and 9 divide the Mound Plant Site into general geographic areas 

(Figure 1.2). The elements of the ER Program and the RIIFS process for each operable unit will address 

all media sources and contaminants within its assigned boundaries. 

The RIIFS process represents the methodology that the Superfund program has established for 

characterizing the nature and extent of risks posed by uncontrolled hazardous waste sites (the RI) and 

for evaluating potential remedial options (the FS). The content of the RIIFS process is prescribed in 

OSWER Directive 9355.3-0 1 , Guidance for Conducting Remedial Investigations and Feasibility Studies 

Under CERCLA (EPA 1988). It is further specified in Section X and Attachment I of the FFA 

(EPA 1 990a). 

1 .l. PURPOSE AND ORGANIZATION OF THE REPORT 

The purpose of this report is to present the results of the Operable Unit 1, Area B, feasibility study. 

It incorporates and builds on the findings of the RI report (DOE 1994a). The organization of the report 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFSO4A.WPl 8130194 

Operable Unit 1, Feasibility Study 
August 1994 

Introduction 
Page 1-1 



I 

Phase I I 

PAIS1 
I 
I Phase I1 W F S  

Figure 1 .l. Phases of the CERCLA process. 

I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
TREATABILITY SITE CHARACTERIZATION : INVESTIGATIONS 

Conduct field investigation I Perform bench or pilot 
treatability tests as 

Define nature and extent necessary 
of contamination (waste I 

3 pes, concentrations, 
istributions) I I 

Identify federavstate I 
chemical- and locabon- I 

specific ARARs I 

f I 

*Conduct baseline risk I 

assessment I 

A 
I 

A A 

I 
I 
I 
I 
I 
I 
I 
I b 
I 
I 
I 

SCOPING OF THE RIIFS 

Collect and analyze 
existingdata 

I 
I 
I 
I 
I 
I 

Identify initial p.rojecV 
operable unit, ltkely 
res nsescenanos, 
an&mediil action 

Initiate federaVstate 
appl~cable or relevant 
and appropriate 
requirement (ARAR) 
identification 

Identify initial.data 
r l i t y  objecwes 
( -1  
Prepare project plans 

FROM: 
. 

Preliminary 
Assessment 

site inspection 

National 

I 
I 
I 
I 
I 

-? 
I 
I 

I 
I 
I 
I 
I 
I 

w I w 
I 
I 
1 
I 
I 
I 

I 1 ~ I 

I I 
I 
I 

w w 

Remedy Remedial 
4 Selection Design 

Action 
I 
I 
I 
I 

I 

I I 

Ref: EPA 1988a I I 
I 

MOUNDCERCLA (OW83 

untreated waste preserve an 

I 
I 
I 
I 
I 
I ' 

I 
I 

DEVELOPMENT AND SCREENING 
OF ALTERNATIVES 

Identify potential Screen 
treatment tech- alternatives as 
nologies and necessary to 
containment I reduce number 
disposal require- subject to 
ments for detailed analysis 
residuals or 

DETAILED ANALYSIS 
OF ALTEFWATIVES 

Further refine 
alternatives 
as necessary 

Analyze alter- 
natives against 
the nine criteria 

I 
I 
I 
I 
I 

appropriate 
Screen range of options 
technologies 

Identify action- 
*Assembls spec~fic ARARs 
technologtes 
into alternatives 

b 

Compare alter- 
natives against 
each other 

I 
I 
I 
I 



iaa j u! :,le3~ :;a!Jepunoq l!un alqeJad0 - 
mn hJepun0q lueld punow 

OOL 0 he~peo~ pa~edun ===== 
he~peo~ paAed - .wa~sAs aOeu!e~p lueld aql pue Jaj!nb'J Aalls~ pa!Jng aq) lo 

uol)ezl~aioe~eqo Bulpnlou! 'luawuo~l~ua allsilo aqi uo sllun alq8lad0 
sa~nlc~n~ts 1 1  Jaulo Ile )o toedw! aA!lelnwno aqt sassedwooua 13 i!un a(qe~ad0 :aloN 



follows the suggested FS report format (Table 6-5 in the EPA guidance document) (EPA 1988). 

Appendix A to this document contains the current determination of applicable or relevant and 

appropriate requirements (ARARs). Appendix B contains the calculations for estimating the area and 

volume of contaminated media. Appendix C contains a description of the process options. Appendix D 

contains capital and first-year operation and maintenance (O&I\A) cost estimates. Appendix E contains 

recovery well capture zone modeling. Appendix F contains a detailed analysis of the cost estimates. 

1.2. BACKGROUND 

Area B, Operable Unit 1, occupies approximately 4 acres in the southwestern portion of the Mound 

Plant. It encompasses four areas: the historic landfill, the site sanitary landfill, the overflow pond, and 

the three plant production wells. Mound Plant used the historic landfill site from 1948 to 1974. 

Waste materials that were disposed of, some by burning, in Area B included general trash, liquid 

wastes, and low-level radioactive wastes. Much of this waste was relocated to and encapsulated in 

a site sanitary landfill constructed in 1977. An overflow pond was constructed simultaneously, 

partially covering the historic landfill site. After 1977, waste was no longer disposed of in Area B. 

Area B was recently extended to include the three plant production wells located along the southern 

plant boundary. An extended discussion of Area B history, including waste disposal and construction 

activities, is provided in the RI Report (DOE 1994a). 

The former waste disposal sites within Area B (the historic landfill and associated features) are 

concentrated within, beneath, and immediately adjacent to the current site sanitary landfill. These 

waste disposal sites are the result of a long history of dumping, burning, moving, reworking, burying, 

and partially removing wastes and placing them into the engineered structure (the site sanitary landfill). 

Currently, the area bounded by the overflow pond to the north, the paved roads to the west and south, 

and the bunker area to the east can be considered a single entity. It is internally heterogeneous and 

not all portions are contaminated; however, subdividing the area does not increase understanding of 

the transport phenomena that are occurring, nor does it facilitate developing remedial alternatives for 

the area. 

1.3. CURRENT AND PREVIOUS INVESTIGATIONS SUMMARY 

Mound Plant personnel began a periodic water sampling program for volatile organic compounds 

(VOCs) in 1984. Under the ER Program, the RI began in 1987, focusing on observations of 

groundwater contamination. Since 1986, VOCs have been detected and monitored in the groundwater 

(DOE 19921). To date, three formal stages of the RI have been completed, followed by a program 

of additional field work. 
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In addition to the Operable Unit 1 installations, monitoring wells and piezometers were installed as part 

of the Operable Unit 9, Site-Wide RI. Specifications of these wells and piezometers are provided in the 

Operable Unit 9, Hydrogeologic Investigation Well Information Report (DOE 1994b). Installations in 

the vicinity of Area B are shown on Figure 1.3, which also depicts the areas of groundwater impacted 

by VOCs, as discussed below. 

Groundwater Samolina 

Groundwater quality data indicate the following: 

- VOCs present with validated detections include 1,1 ,I-trichloroethane, 1 ,I ,2,2- 
tetrachloroethane, 1,1 ,-dichloroethene, 1,2,-cis-dichloroethene, 1,2-trans-dichloroethene, 
1,2-dichloroethene (total), brodichloromethane, vinyl chloride (chloroethene), 
dichloromethane, methylene chloride, dibromochloromethane, tetrachloroethene (PCE), 
tetrachloromethane (carbon tetrachloride), total xylenes, trichloroethene (TCE), 
trichloromethane (chloroform), freon-113@, and trichlorofluoromethane. 

- Metals present with validated detections include aluminum, antimony, arsenic, barium, 
cadmium, beryllium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, mercury, nickel, potassium, selenium, silver, sodium, vanadium, and zinc. 

In January 1990, tritium was detected in Area B monitoring wells 306 and 310 at concentrations of 

12.6 and 14.2 nanocuries per liter (nCiIL), respectively. These wells are west of the site sanitary 

landfill (Figure 1.3). Data from September 1992 and March 1993 confirm that tritium still exists in the 

groundwater in and adjacent to Area B; however, these concentrations (ranging from 1.4 to 

10.6 nCiIL) are below the drinking water standard of 20 nCiIL (40 CFR 141). 

Continued quarterly sampling has not revealed a significantly altered pattern of contamination. 

Because conditions at the site have not altered significantly since the mid-1 970% a relatively steady 

state regime has been established. 

Radioloaical Sampling 

From 1982 to 1985, Mound Plant collected radiologic data on the sanitary landfill cap (previously 

described as Area 18). Samples were also collected from the vicinity of an area used for disposing 

crushed empty thorium drums and polonium-21 0-contaminated sand. The results of the sampling are 

reported in the Site Scoping Report: Volume 3 - Radiological Site Survey (DOE 1993). The data 

a gathered indicated widespread, low-level plutonium-238 surface soil contamination. Except for one 

subsurface sample (1 7.1 pCiIg), all concentrations within Area B were within the range of < 1 to 
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approximately 4 pCi/g. Surface soil sampling, part of the additional field work, confirms these findings. 

With the exception of one sample (taken at the southeastern corner of Area B) with a plutonium level 

of 8.75 pCi/g, all samples were less than 4 pCi/g. All of these observations are well below the Mound 

Decontamination and Decommissioning (D&D) program as low as reasonably achievable (ALARAI goal 

of 25 pCi/g. 

1.4. CONCEPTUAL MODEL 

The conceptual model for Area B can be presented in terms of its geologic setting, hydrologic setting, 

contaminant occurrence, and immediate receptors. 

Geoloaic Setting 

Area B is partially located on a buried bedrock shelf that drops off to  the west, north, and south 

(Plate B, DOE 1994a). The surface of the bedrock is a pre-glacial erosional surface that is weathered, 

but grades rapidly into competent material. The bedrock section subjacent to  Area B is dominated by 

shale with a significant limestone-bearing portion truncated by erosion immediately beneath the site 

a sanitary landfill. The next nearest (vertically) significant limestone portion is approximately 3 0  feet (ft) 

lower in the section and does not intersect the bedrock interface until some distance t o  the west of 

Area B, at or beyond the plant boundary. This means that the opportunity for contaminant transport 

from Area B through limestone layers is nonexistent. 

The bedrock is overlain by glacial outwash materials, glacial till, and artificial fill. The outwash materials 

that contain the Buried Valley aquifer thin eastward against the buried valley margin, which is beneath 

the western edge of Area B adjacent to the waste disposal areas (site sanitary landfill, historic landfill). 

Only the western portion of the site sanitary landfill overlies the Buried Valley aquifer. The eastern 

portion overlies the bedrock shelf. To the north, these outwash materials extend up the plant tributary 

valley, as shown on cross section A-A' (Plate A, DOE 1994a). The portion of the Buried Valley aquifer 

immediately adjacent to Area B (to the west) varies from 0 to 4 0  f t  thick and is relatively free of fine- 

grained till layers within the outwash. Typical transmissivities are between 30,000 and 50,000 

ft2/day. The aquifer is not composed of an upper and lower unit, as was supposed. 

Hvdroloaic Setting 

Groundwater occurs primarily in the outwash sediments of the Buried Valley aquifer or in its extension 

up the plant tributary valley. Within the tributary valley, gradients are steep and governed by 

topography and the thickness of the unconsolidated zone; flow is west-southwest along the valley axis. 
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In the main part of the Buried Valley aquifer, to the west of Area B, gradients are nearly flat; flow is 

west and south, governed by the interrelationships among recharge, river stage, and the pumping of 

the Mound Plant production wells. In the immediate vicinity of Area €3, f low is governed by the plant 

production wells and is southward toward the then-pumping well. 

The waste materials and contaminated soils within Area B are partially isolated from the hydrologic 

envirenment. Much nf ?he surface is engineered to provide rapid runoff. The materials immediatelv 

below the waste disposal area are dominantly fine-grained. The water table is at or below the bedrock 

interface in this area, so the unconsolidated materials are also in the vadose zone. However, during 

periods of high seasonal groundwater (or enhanced recharge through the site), some waste materials 

or contaminated soil are exposed to  circulating waters. 

Contaminant Occurrence 

Soils 

VOCs were represented in subsurface soil analyses by 1,2-dichloroethene, ethylbenzene, 

tetrachloroethene, toluene, total xylenes, and trichloroethene. None of the surface soil samples had 

detectable quantities of VOCs. Examination of the areal extent of the VOC contamination in the soils 

shows that the contamination is restricted to  the area of past disposal activity in Area B, with no 

discernible source. The majority of the concentration detections occurs at a depth of less than 2 0  f t  

and is limited in areal extent. Aroclor-1248, a polychlorinated biphenyl (PCB), was detected in both 

the surface and subsurface soil samples at 1 4  locations within Area 6. 

Tritium was detected at low levels throughout Area B. Radionuclides identified as contaminants of 

concern were plutonium-238 and strontium-90. Plutonium-2391240, thorium-230, uranium-234, and 

uranium-2351236 were also detected. The only discernible pattern in the radionuclide contamination 

was that all detections are in the site sanitary landfill area or along the drainage ditches. 

The only discernible pattern for all the compounds detected during the surficial and subsurface soil 

sampling appear directly related to activities in and around the site sanitary landfill. There does not 

appear to be a major source of the contaminants detected, but rather a random pattern of dispersed 

contamination resulting from reworking and transporting of materials. 
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The recent groundwater sampling data (for June 1992 through March 1993) identified five VOCs in 

the groundwater beneath Area B at levels above proposed or established regulatory limits. These 

contaminants include vinyl chloride, trichloromethane, 12-cis-dichloroethene, trichloroethene, and 

tetrachloroethene. Only 1,1,1 -trichloroethane shows concentrations offsite; the pattern of occurrence 

suggests 8 sncrce outside Area 9: These are genern_!!y !ess than 1 pg!L 2nd Sppear ?Q \.r=:y se=scn=!!y. 

There is no consistent trend in concentrations with time in wells in the area. Also, there appears to 

be little trend in contamination with depth. Thus, the data do not show a discernible pattern or a 

particular area where a potential source might exist, although the detections appear to be concentrated 

in the site sanitary landfill area and the assumed location of the historic landfill. 

A review of the VOC analytical data taken since 1991 shows no major change in the concentrations 

measured in wells in Area B. Concentrations appear to fluctuate seasonally, possibly caused by 

changes in the recharge source with time. Another source is from flushing unsaturated sediments by 

higher water levels. It is likely that pumping well 0076 for the plant water supply also affects the 

concentration of VOCs within the groundwater and the potential for movement offsite by acting as a 

discharge point for groundwater. The probable explanation for the distribution of contaminants 

measured within Area B is a combination of the above factors. 

Two metals (chromium and nickel were detected above primary drinking water standards from 

December 1991 to March 1993. Aluminum, iron, and manganese were detected above secondary 

drinking water standards during this same time period. There is no consistent trend in the 

concentrations in the area; however, the detections appear to be concentrated in the immediate site 

sanitary landfill area. Further, there is reason to believe that the elevated metals may be associated 

with sediments produced from the monitor wells. At this time, validated data are not available; 

however, for all the wells in question, filtered samples show nondetect 7or chromium. If subsequent 

sampling reveals a metals problem, DOE will notify the regulators and take appropriate action. 

Migration Rate and Direction 

Flow velocities (migration rates) for representative contaminants were calculated for the Buried Valley 

aquifer in the vicinity of Area B, assuming a uniform aquifer seepage velocity of 200 feet per year 

(ftlyr). Contaminants were chosen to illustrate a range of possible effects of retardation. 

Dichloroethene is retarded the least, with a possible velocity of 50 ftlyr. Trichloromethane and 

trichloroethene are retarded more (41 and 20 ftlyr, respectively). However, all VOCs tend to remain 

in the groundwater and do not partition appreciably back onto the soil. Thus, once in the groundwater 
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system, they would tend to  move with the groundwater and not at the retarded velocities shown here. 

Thus, the actual rate of contaminant movement is expected to be somewhere between that of the 

groundwater and the retarded velocities shown above. Tritium is also expected to move at the same 

velocity as the groundwater; plutonium is not expected to move from contaminated soils (DOE 1994a). 

Once a contaminant reaches the Buried Valley aquifer, it has the potential to move offsite quickly. 

Howeyer, these ye!ncitjg~ argumq there is nc pgqpins within the Rgrigd Va!!ey aquifer. P.nl!y=i= ~f 

groundwater flow patterns indicates that the pumping at well 0076 for the Mound Plant water supply 

creates a capture zone for at least a portion of the contamination within the Buried Valley aquifer 

adjacent to Area B. 

Immediate Points of E X D O S U ~ ~  

The most immediate point of exposure for contaminants originating in Area B also lies within the 

confines of Operable Unit 1 -the system of'plant production wells. Production well 1 (0071) was 

taken off-line due to increasing levels of VOCs in the discharge water. Production well 3 (0076) is 

now the primary source of process and potable water for the plant. Well 2 (0271) is pumped as 

required to provide a supplemental source of plant water. 

1.5. BASELINE RISK ASSESSMENT 

The baseline risk assessment for Area B, Operable Unit 1, addresses future public health risks, 

assuming that no remedial actions will be performed. Therefore, the assessment serves as a baseline 

case to compare the relative effectiveness of alternative remedial strategies in reducing public health 

risks. This baseline risk assessment focuses on exposure of hypothetical future residents and site 

workers to soil and groundwater contamination. Any risk associated with a selected remedial action, 

such as landfill excavation, is not addressed as part of the baseline risk assessment, but will be 

addressed under adverse impacts in the FS. 

This assessment involves 1) the determination of contaminant concentrations at exposure points for 

a future resident farmer scenario and future indoor and outdoor industrial park worker scenarios, and 

2) the estimation of contaminant intake through potential exposure pathways. The future resident 

farmer scenario is generally the most conservative situation. However, when the pathways that apply 

only to the resident farmer are removed, the resultant risk is decreased by less than 0.5% for 

carcinogens and less than 0.1 % for noncarcinogens. The additional pathways for the resident farmer 

over the resident include ingestion of homegrown dairy products and meat, and inhalation of soil 

particulates during farming activities. 
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The developed scenarios are conservative and hypothetical, and their relative risks can be interpreted 

more flexibly by examining the assumptions and conservation inherent in the calculations. The FS 

(which will address a future resident, not resident farmer as discussed in Section 2) will take advantage 

of this flexibility. 

For the contaminants with the greatest risk contribution, the carcinogenic and noncarcinogenic risks 

for these two exposure scenarios (both reasonable maximum exposure (RME) and central tendency 

exposure (CTE)) are provided on Table 1.1, along with a summary of risk. ingestioniinhaiation 

contribute to almost all of the risk; groundwater is the most important exposure medium (90 to 100 

percent of each category). Tetrachloroethene had the highest overall carcinogenic risk in each 

exposure scenario; tetrachloromethane had the highest noncarcinogenic hazard index (80 to 90 percent 

of the contribution in each category). Because groundwater would contribute most of the carcinogenic 

and noncarcinogenic risks to future onsite residents or vrorkers, groundwater must be the focus of the 

remedial efforts to significantly reduce the overall risk. 

The baseline risk assessment is considered conservative and presents the RME and CTE scenarios in 

the absence of any remedial action. The general conclusion of the baseline risk assessment is that the 

contamination measured within Area B, Operable Unit 1, may represent a significant risk to future 

a residents or workers on the site. 

1.6. FUTURE USE SCENARIOS 

Identified future uses for Area B will guide both the remedies to be considered and the performance 

standards against which contemplated remedies are measured. As with the Plant site as a whole, the 

future land use is "industrial." Thus, the exposed individual is an onsite worker, either inside or 

outside. The future indoor worker will have an 8-hour per day, 40-hour per week job inside a building 

erected at Area B. The outside worker is also exposed to contaminants exposed at the land surface. 

Either worker is expected to hold the job for 25 years. The potential risks to that worker are evaluated 

in Section 2. 

In the case of the groundwater pathway, no exposure from a contaminant source within the Area B 

waste disposal area is predicted. Therefore, the residual risk posed by contaminant transport through 

the groundwater pathway will be assessed at the edge of the waste management area in Area B. The 

exposed individual, a full-time, life-long resident, will not be exposed to groundwater from within the 

Area B waste management area. The on-property worker is exposed to the groundwater source from 

within Area B waste disposal area for the 8 hour work day. In contrast to the resident farmer scenario 

used in the baseline risk assessment, exposure from livestock raised within Area B, will not be 

considered for the on-property worker or the life-long resident. The potential risks to the resident 

groundwater user are evaluated in Section 2, as well. 
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P ?  3 Table 1.1. Summary o f  Risk and Contaminants with Greatest Risk Contribution (DOE 1994a1) 
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'Although the resident farmer scenario includes more exposure pathways than the resident, these pathways collectively contribute less than 0.5% 
additional risk for carcinogens. 

b~ddit ional pathways for resident farmer collectively contribute less than 0.1 % additional risk for noncarcinogens. 
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The Feasibilitv Studv Process 

Using the EPA guidance (EPA 19881, the FS may be viewed (for explanatory purposes) as occurring- 

in three phases: the development of alternatives, the screening of alternatives, and the detailed 

analysis of alternatives. The alternatives are developed by assembling combinations of technologies. 

Tha firs: step is thc identificati~n snd screening ef the universe cf petentia!!y app!lcab!e ?echne!egies 

to eliminate those that cannot be implemented technically at the site (subsection 2.3.1 of the FS). 

This is done according to site-specific and waste-specific information. To simplify the development 

process, the applicable technologies are then evaluated in greater detail to  select one representative 

process option for each technology type (subsection 2.3.2 of the FS). This evaluation is based on the 

same criteria (effectiveness, implementability, and cost) used to  screen alternatives; however, they are 

applied only to  technologies and not to  the site as a whole. The selected representative technologies 

are ready to  be assembled into alternatives representing a range of treatment and containment 

combinations (subsection 3.1 of the FS). Once the alternatives are assembled, they are screened 

according to  the criteria of effectiveness, implementability, and cost (subsection 3.2 of the FS). At  

this point, the remaining alternatives are then analyzed in detail (Section 4 of the FS) using the nine 

criteria as specified in the NCP. This process is illustrated in Figure 1.4. 

Thus, each alternative is evaluated in detail using nine CERCLA evaluation criteria, which are 

categorized into three criteria groups: 

Threshold Criteria: 

"Overall protection of human health and the environment" addresses whether a remedy 

provides adequate protection of human health and the environment and describes how risks 

posed through each exposure pathway are eliminated, reduced, or controlled through 

treatment, engineering controls, or institutional controls. 

"Compliance with applicable or relevant and appropriate requirements" (ARARs) addresses 

whether a remedy will meet all of the ARARs or other Federal and State environmental laws 

andlor justifies a waiver on the basis of technical impracticability. 
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Primary Balancing Criteria: 

"Long-term effectiveness and performance" refers to expected residual risk and the ability of 

a remedy to maintain reliable protection of human health and the environment over time once 

cleanup goals have been met. 

"Redncfinn nf tn~icify, mnhilityj or volume through treatment" is the anticipated performance 

of the treatment technologies a remedy may employ. 

"Short-term effectiveness" addresses the period of time needed to achieve protection and any 

adverse impacts on human health and the environment that may be posed during the 

construction and implementation period, until cleanup goals are achieved. 

"lmplementability" is the technical and administrative feasibility of remedy, including the 

availability of materials and services needed to implement a particular option. 

"Cost" includes estimated capital and operations and maintenance costs, expressed as net 

present worth costs. 

Modifying Criteria: 

"Statelsupport agency acceptance" reflects aspects of the preferred alternative and other 

alternatives that the support agency favors or objects to, and any specific comments regarding 

State ARARs or the proposed use of waivers. The Proposed Plan does not speculate; The 

assessment of State concerns may not be complete until after the public comment period on 

the RIIFS and Proposed Plan is held. 

"Community acceptance" summarizes the public's general response to the alternatives 

described in the Proposed Plan and in the RIIFS, based on public comments received. Like 

State acceptance, evaluations under this criterion usually will not be completed until after the 

public comment period is held. 

The modifying criteria are not used to analyze the alternatives in this document. State acceptance of 

any of the alternatives will be determined by draft-document review by the Ohio EPA. After the FS 

e report is finalized and the proposed plan is released, a public comment period will follow. The nature 

of the public comments will determine the public acceptance of any alternative. 
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2. IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

This section presents the remedial action objectives, general response actions, and volumes and areas 

of media to  be remediated. The section also presents the potentially applicable technology types and 

process options and the screening resuits. After presenting these resuits, the seiected representative 

technologies are assembled into alternatives. These alternatives are then evaluated and screened with 

respect to  technical implementability in accordance with the Guidance for Conducting Remedial 

Investigations and Feasibility Studies Under CERCLA (EPA 1988) and the Mound Plant FFA (EPA 

1 990a). 

2.1. DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES 

This subsection presents the development of remedial action objectives for soils and for groundwater / 
within Operable Unit 1, Area B. For each medium, the objectives will specify 

- contaminants of concern (COCs), 
- actual and potential exposure pathways, 
- acceptable contaminant levels based on ARARs, and 
- risk-based preliminary remediation goals (PRGs). 

The objectives are based on public health and environmental criteria; EPA and OEPA (Ohio 

Environmental Protection Agency) guidance and practices; the National Contingency Plan (NCP); and 

the requirements of applicable federal and state environmental standards, guidance, and advisories as 

defined under state law and the Superfund Amendments and Reauthorization Act  (SARA), Section 121. 

The ARARs that have been compiled and submitted to regulatory authorities for review are presented 

in Appendix A and are the basis of this evaluation. 

2.1 .l. Contaminants o f  Concern, Exposure Routes, and Receptors for Soils and Groundwater 

The COCs for soil and groundwater were determined by the baseline risk assessment conducted for 

the Operable Unit 1 RI (DOE 1994al. In this assessment, both residential and industrial scenarios were 

used to  calculate risks. The residential scenario results will be used for the groundwater pathway 

evaluation in order to  protect the maximum potential use of this resource. However, based on the 

planned future use of the site, the industrial scenario will be used for soil. 

An evaluation of potential ecological impacts of Area B was not conducted as part of the RI. The 

0 ecological assessment for the site is currently being completed. The issue will be addressed in the final 
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determination for the Site as a whole if results indicate that a significant potential for impacts to  

ecological receptors exists. 

Soils 

A conceptual pathway model of sources, exposure routes, and receptors at Area B, Operable Unit 1, 

is shown in Figure 2.1. The former waste disposal areas within Area B (the historic landfill and 

associated features) are the primary source areas from which contaminants have entered or may 

continue t o  enter the environment. These areas are concentrated beneath and immediately adjacent 

to the current site sanitary landfill. As described in subsection 1.2, these waste disposal areas resulted 

from over 3 0  years of various disposal activities, as well as the eventual placement of wastes into the 

site sanitary landfill. A t  present, the area south of the overflow pond can be considered as 

heterogeneous and variably contaminated. Contaminants and their concentrations are described in the 

RI report (RIR) (DOE 1994a). 

The primary release mechanisms from these sources include infiltration, leaching, and runoff. These 

releases have led to  contamination of soil and other unconsolidated deposits wi th the COCs described 

below. Contaminated soils are a potential direct route for exposure to  humans and biota through 

incidental ingestion, dermal contact, and external exposure t o  radiation. Secondary routes of exposure 

may occur due t o  uptake by flora and fauna, resuspension of dust, vapor transfer into the air, and 

groundwater contamination. 

The baseline risk assessment evaluated potential exposure t o  soils by industrial workers. Two types 

of industrial workers were evaluated: an indoor worker and an outdoor worker. The outdoor worker 

experienced higher exposures t o  soil contaminants and will, therefore, be used t o  determine soil COCs. 

This contamination scenario includes exposure from the following soil pathways: 

- inhalation of outdoor particulates and vapors originating from soil, 
- incidental ingestion of soil, 
- external exposure t o  radiation emitted from radionuclides in soil, and 
- dermal contact with chemicals in soil. 

The results of the risk assessment of the future outdoor worker are shown in Table 11.1. Two of the 

contaminants of potential concern (COPCs) that were evaluated in the baseline risk assessment were 

found t o  have RME lifetime excess cancer-risks above 1 x 2,3,7,8-TCDD and benzo(a1pyrene 

each had an estimated excess cancer-risk of 2 x 1 o - ~ .  For noncarcinogens, the hazard index (the sum 

of the individual hazard quotients) was less than 1 for soil, indicating that noncarcinogenic health 

effects are not of concern. 
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stack 

LEGEND 
a ECOLOGICAL RISK assessment to be d TERRESTRIAL BIOTA - Analysis of terrestrial f FOOD INGESTION frorn the soil pathway will 

conducted in OU9. biota will include quantitative analysis to the include ingestion of plants that have taken up 
extent possible but will not be possible for all contaminants from soil. 

b FUTURE WORKER -Works outside or within a exposure routes such as dermal contact. 
building on the site as a laborer. Receptor is g INVESTIGATION to be conducted in OU9 
exmsed to contaminants in environmental media; e FOOD INGESTION from the groundwater (DOE 1992b). 
- . 
not an evaluation of occupational exposure. pathway will be based on consumption of Possible intersection of pathway and receptor. 

vegetables grown in gardens irrigated with 
c FUTURE RESIDENT - Uses groundwater , contaminated groundwater. 

* Because there are two groundwater receptors, 
onsite. future worker and futuro resident, being used, 1 

the higher of the two risk calculations will be 
NOTE: Shaded areas lndlcate aspects relevant to Area B Feaslblllty Study used in the assessment. 

MNDMII l IFSEmMabl~28~B4 . . . . . - . - - . . . - - - . 

Figure 2.1. Conceptual pathway model for Area 6, Operable Unit 1 Feasibility Study. 



Table 11.1. Risks for Reasonable Maximum Exposure to Soil for Outdoor Industrial Worker 

Ref: DOE 1 994a 
asoil contaminant is any contaminant with an excess cancer-risk greater than 1 x lo-' or a 
hazard quotient greater than 0.1. 

PCB - polychlorinated biphenyl 
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Infiltration of water into the subsurface in Area B has caused leaching and movement of some 

contaminants into the groundwater system. Future exposure to contaminated groundwater originating 

from Area B could result from use of the plant production wells, installation of new wells, andlor 

migration offsite (outside Area B) of the contaminant plume. Production well 3 (0071 1 has been shut 

down because of increasing levels of VOCs in the discharge water, and production well 3 (0076) is 

now the primary source of process and potable water for the plant. Production well 2 (0271) is 

pumped as required to provide a supplemental source of plant water. Eventually, groundwater 

contaminants could move offsite. 

In the baseline risk assessment, risks associated with future potential residential use of groundwater 

were evaluated. In this evaluation, data from the most contaminated wells within Area B were 

combined. The groundwater pathways in this scenario including the following: 

- ingestion of groundwater, 
- incidental ingestion and dermal contact with groundwater used in a swimming pool, 
- ingestion of groundwater-irrigated produce, 
- ingestion of meat from livestock watered with contaminated groundwater, and 
- dermal contact and inhalation of VOCs while showering with groundwater. 

The results of the risk assessment on the future farmer resident are shown in Table 11.2. Eleven of the 

COCs that were evaluated in the baseline risk assessment were found to have lifetime excess cancer- 

risks above 1 x For the RME, the following seven organics and four radionuclides had an 

estimated excess cancer-risk greater than 1 x 10% 

- Alpha-chlordane 
- 1,2 dichloroethane 
- tetrachloroethene (PCEI 
- tetrachloromethane (carbon tetrachloride) 
- trichloroethene (TCE) 
- trichloromethane (chloroform) 
- vinyl chloride (chloroethene) 
- actinium-227 
- plutonium-238 
- - plutonium-2391240 
- tritium. 

For noncarcinogens, the hazard index for the groundwater pathway was 36 (Table 11.2). The hazard 

quotients that exceed 0.1 are all chlorinated organics he., 1,2 dichloroethane, 1,2-cis-dichloroethene 

[DCEI, chlordane, PCE, tetrachloromethane, TCE, and trichloromethane). For these compounds, it is 
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Table 11.2. Reasonable Maximum Exposure Risks from Residential Groundwater Use 

Chloroethene 
(vinyl chloride) 

I 

I I 

O S 8  I 
1 .O 

1,2 dichioroethane 1 3 x 

Tetrachloroethene (PCE) I 2 x l o4  I 2.2 

1.2-cis-dichloroethene 

Tetrachloromethane 
(carbon tetrachloride) 

NA 

Tritium I 9 x I N A I 

-- -- - 

Trichloroethene (TCE) 

Trichloromethane 
(chloroform) 

Ref: DOE 1994a 
aGroundwater contaminant of concern is any contaminant with an excess cancer-risk greater than 
1 x or a hazard quotient greater than 0.1. 

4 x 1 0 ‘ ~  

1 x l o4  

Total Risk 

NA - not applicable 

1 .O 

0.2 
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reasonable to assume additive effects. Therefore, COPCs having a hazard quotient greater than 0.1 

are retained as COCs. This retention includes six of the seven organic carcinogenic COCs plus 1,2-cis- 

DCE. 

2.1.2. Allowable Ex~osures and Preliminarv Remediation Goals 

Soils 

Only two of the soil contaminants had concentrations potentially associated with excess cancer-risks 

greater than 1 x The combined carcinogenic risk of these two compounds is 4 x Because 

the NCP specifies a target cancer-risk range of 1 x 1 to 1 x 1 o - ~ ,  and because this risk is already 

. near the lower end of this range, the soil pathway may not need further consideration. However, three 

additional factors must be considered when setting remedial action goals for soil: 

- Upon completion of the ecological risk assessment, soil concentrations must be evaluated 
for potential environmental impact. 

- Soil contamination requires evaluation regarding its contribution to groundwater 
contamination. 

- The current soil data may not fully characterize the range of contamination. 

If hot spots are detected during implementation of a remedial action or other activity, the 

contamination must be evaluated on a case-by-case basis. The PRGs determined for these hot spots 

would be risk-based; however, chemical-specific PRGs are not proposed here because the size and 

location of the hot spots would significantly affect potentially applicable soil exposure pathways. 

Groundwater 

The ARARs for groundwater include the maximum contaminant levels (MCLs) from the federal Safe 

Drinking Water Act and the Ohio Drinking Water Rule standards for the state of Ohio. These MCLs 

are shown in Table 11.3 for the COCs in groundwater. Risk-based PRGs are also presented in Table 

11.3. For carcinogens, these goals are based on a target lifetime excess cancer-risk of 1 x 

Based on the ARARs, risk-based PRGs, and analytical quantitation limits, PRGs are proposed as shown 

on Table 11.3. It is assumed that all carcinogens (radionuclides and carcinogenic, chlorinated organics) 

are additive. For the purposes of these proposed PRGs, it is assumed that the combined carcinogenic 

risk cannot exceed 1 x la4. The carcinogenic organics include all the listed organics other than 
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Table 11.3. Preliminary Remediation Goals 

Wsk-based preliminary remediation goals, concentration from residential water use scenario. When a contaminant had both 
carcinogenic and noncarcinogenic risks, the lower was chosen. Risk-based PRGs were calculated as shown below. 

b ~ e e  ~ G e n d i x  A 
'Values listed are the maximum detected values outside of the remediation area (wells 71, 154, 155, 377, and 378) 
dpCilL 
T h e  proposed MCL for beta and photon emitters is 4 mrem edelyr with a screening level of 50 pCilL. 
'MCL listed is a proposed value for adjusted gross alpha. 

NL - not listed 
ND - not detected 

Chemical Carcinogen Risk-based PRG UgIL) - TR x BW x AT j< 1000 pglmg 
E F  x E D  x ( [VF x IRA x SFi] + [IRW x SF,]) 

Radionuclide Carcinogen Risk-based PRG (pCi1L) - TR 
EF x E D  x ( [VF x IRA x SFi] + [IRW x SFo) 

Noncarcinogen Risk-based PRG MIL) - TR x BW x AT x 1000 pglmg 

Where: 

EF x ED x 

TR = Target risk (1 x for carcinogens, hazard quotient of 1 for noncarcinogens) 
BW = Body weight (age-adjusted for carcinogens-59 kg, for noncarcinogens - 70 kg) 
AT = averaging time (25,550 days) 
EF = exposure frequency (350 dayslyear) 
ED = exposure duration (30 years) 
VF = volatilization factor (where applicable = 0.5) 

IRA = inhalation rate (age-adjusted for carcinogens - 19 m3/day, for noncarcinogens - 20 m3/day) 
IRW = ingestion rate of water (age-adjusted for carcinogens - 1.8 Llday, 

for noncarcinogens - 2 Llday) 
SFi = inhaiation siope factor (chemicals - kg-da'yimg, radioniiciides 'IipCii 

SFo = oral slope factor (chemicals - kg-daylmg, radionuclides 1 IpCi) 
RfD, = inhalation reference dose (kg-daylmg) 
RfDo = oral reference dose (kg-daylmg) 

VF xlRA IRW + -  
Rf Di Rf Do 

L - 
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1,2-cis-dichloroethene. The proposed PRG for 1,2-cis-dichloroethene is set at its risk-based PRG 

assuming a hazard quotient of 1. Trichloroethene, chlordane, and plutonium-238 have proposed PRGs 

at their respective risk-based PRGs, equating to carcinogenic risks of 1 x each. The proposed PRG 

for vinyl chloride is set at its quantitation limit, which corresponds to a cancer-risk of 5 x 1,2 

Dichloroethane and tetrachloromethane are also set at their quantitation limits. To keep the combined 

carcinogenic risk less than 1 x lo4, the remaining risk was divided among trichloromethane, 1 x 

at  the proposed PRG; tetrachlornethene; 5 x 1 o - ~  at the proposed PRG, actinium-227; 1 x 1 a? ?he 

proposed PRG, and tritium and plutonium-239/240, each at 3 x' 10 '~  at the proposed PRG. The 

aggregate carcinogenic risk at the proposed PRGs is 9.4 x 10'~. This value allows some room for 

additional risk from unanticipated pathways or contaminants such that when risk from all pathways 

are evaluated and all contaminants are included, the total exposure risk for the Operable Unit 1 area 

will not exceed 1 x lo4. 

None of the proposed PRG values exceed MCLs, and in order to keep aggregate risks less than 1 x 

the proposed PRG for many contaminants are substantially below their MCLs. These proposed 

PRGs are one of many ways risk could be apportioned to the various chemicals and are intended to 

provide a basis for evaluating various remedial alternatives. 

2.1.3. Remedial Action Obiectives 

Remedial action objectives are general descriptions of how the remedial actions will protect human 

health and the environment and achieve the more specific remediation goals (EPA, 1988). 

Soils 

To protect human health, the soil remedial action objective will include prevention or reduction of 

infiltration and migration of contaminant,. which would result in groundwater contamination in excess 

of remediation goals. Additionally, soil contaminants should not lead to an aggregate excess cancer- 

risk greater than 1 x or a hazard index greater than one for occupational exposures. 

Groundwater 

To protect human health, the groundwater remedial action objective will include prevention of ingestion 

of water with contaminant concentrations in excess of remediation goals. To protect environmental 

health, the objective will include reduction or control of contaminant concentrations to meet 

remediation goals in the aquifer adjacent to Area B. 
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a 2.2. GENERAL RESPONSE ACTIONS AND VOLUMESIAREAS OF CONTAMINATION 

2.2.1. Description o f  General Response Actions 

General response actions are actions that will satisfy the remedial action objectives described 

previously. The general response actions for Mound Plant Operable Unit 1 are 

- No action-provides a baseline for comparison with other alternatives and is required by 
the NCP for the FS process. 

- Institutional controls-prevent human exposure to  the identified COCs but do not address 
reducing the toxicity, mobility, or volume of contamination. 

- Containment-limits or controls the migration of contaminants beyond the present area of 
contamination into adjacent areas but does not contribute to  reducing the toxicity or 
volume of contamination. 

- Collection-removes contaminated media to  facilitate treatment or disposal actions. 

- Treatment-uses processes, implemented in situ, onsite, or offsite, to reduce the toxicity, 
mobility, or volume of contaminants in the affected media. 

- Disposal (in association with the collection or treatment actions) -determines the ultimate 
location of treated or untreated media in an environmentally sound, publicly acceptable, 
and cost-effective manner. 

2.2.2. Areas and Volumes of Contaminated Media 

Areas and volumes of contaminated and potentially.contaminated media in Area B were estimated 

based on geologic cross sections and topography (Appendix B). Two general types of contaminated 

media were identified at Operable Unit 1: soils (and other unconsolidated unsaturated materials) and 

groundwater. 

Soils 

The soils and other unconsolidated materials above the water table are divided into three different 

materiai types: tiii, outwash, and fiii. The volume ot  unconsoiidated deposits and soils above the water 

table, excluding the landfill materials, is estimated to  be 2,530,000 cubic feet (cu ft). Further, the site 

sanitary landfill is composed of three general material types: the cover, the contents of the landfill, 

and the landfill liner. The areas and volumes of each of these material types from the ground surface a to the average water table are estimated separately (Appendix B). 
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The volume of groundwater beneath Area B was estimated as the volume between the average water 

table surface and the top of the bedrock, using the porosity reported in the RI report (Appendix B). 

Because of the diffuse nature of the contamination, the total volume was estimated instead of 

attempting to  delineate plumes for specific contaminants. The estimated total volume of groundwater 

beneath Area B is approximately 207,000 cu ft (1,551,000 gallons). Because of contaminant 

interactions with the aquifer matrix material (adsorption and desorption), it is likely that the extraction 

of more than one pore volume would be required to  satisfy the remedial action objectives. 

2.3. IDENTIFICATION, INITIAL SCREENING, AND EVALUATION OF REMEDIAL TECHNOLOGY TYPES 
AND PROCESS OPTIONS 

2.3.1. Identification And Screenina of Technoloclies 

The technology types associated with each general response action for soil and groundwater are 

summarized in Tables 11.4 and 11.5, respectively. These technology types and process options represent 

the range of remedial technologies potentially applicable to  contaminated soil and groundwater. 

General descriptions of the process options are presented in Appendix C. 

The preliminary remedial technologies were screened based on technical implementability using site 

and waste characteristics (Tables 11.4 and 11.5). The screening process eliminated those technologies 

which had severe limitations for the site- and waste-specific conditions of Operable Unit 1. 

Technologies that proved to be extremely difficult to implement, required unreasonable time periods, 

or relied on insufficiently developed technology were eliminated. Technologies retained through the 

screening process are considered to contribute to  protection of human health and the environment and 

to be suitable for further analysis. 

The process options for the soil and groundwater mediums retained for further analysis are shown in 

Table 11.6. 

Some consideration had been given to Isrge-scale excavation and rernovai of the site sanitary iandfiil 

and the underlying materials associated with the historic landfill. However, the large quantities of 

materials involved (up to 150,000 yd3), coupled with the expense of excavation, treatment, and 

redisposal (perhaps $70 to $1 20 million), militate against such an option. The anticipated costs are 

a an order of magnitude greater than other options that have been found to be protective of human 

health and the environment. Further, the environmental impact of such a large-scale operation, itself, 
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Table 11.4. Initial Screening of Preliminary Remedial Technologies for Soil 

: c 
3 No action No additional action No action Consideration required by National Contingency Plan. 
0. 

;;a i ietained 
s 9 Institutional Monitoring Long-term monitoring Involves monitoring groundwater for contaminants leached from soils. Retained 

of contamination Potentially applicable with most alternatives. As stand-alone alternative, 
applicable to low mobility contaminants. 

Access restriction Access Restriction Potentially applicable with most alternatives. Not often used as a stand-alone Retained 
altnrnativn. 

Containment 

Collection 

Treatment 

(b) Screened I 

(b) Capping 

Bonon? sealing 

Surface controls 

Excavation 

In situ: Bioremediation 

Retained 

(c) 

Flexible membrane 
liner (FML) 

Low permeability soil 
liner 

Composite liner 

surface sealing: 
- soil admixtures 
- asphalt 
- concrete 

Grout injection 

Block displacement 

- regrading 
- revegetation 
- diversion 
- collection ditches 
- sedimentation 

basins 

Soil excavation 

Bioremediation Screened 

Prevents precipitation from infiltrating the area of contamination thereby 
isolating the source of groundwater contamination. Potential to deterioratt~ with 
exposure to  weather. Long-term maintenance required. 

Prevents precipitation from infiltrating the area of contamination thereby 
isolating the source of groundwater contamination. Long term maintenancle 
required. - 
Consists of a combination of FML and low-permeability soils. Long term 
maintenance required. - 
Rigid cap of various materials including asphalt and concrete. Susceptible to 
deterioration from differential settling and freezelthaw cycles. Long term 
maintenance required. 

- 
Technology experimental. Because the site sanitary landfill and overflow pond 
cover most of Area B, grout cannot be injected under most contaminated soils. - 
Technology experimental. Involves displacement of a block of contaminated soil 
by grout injection underneath. The presence of the landfill and pond over rnost 
of the contaminated soil area precludes this technology. - 
Use as part of an overall alternative plan is potentially applicable to prevent 
erosion of shallow soils. Long term maintenance required. Not applicable to 
landfill or pond but to drainages along the western and southern edge of the 
landfill. 

- 
Site sanitary landfill and overflow pond overlie most of Area B making large- 
scale excavation prohibitive. - 
Involves the use of naturally occurring microorganisms in  the soil to degrade 
hydrocarbon contaminants. Certain halogenated hydrocarbons may require 
anaerobic degradation. Reducing conditions would be impractical to maintain in 
unsaturated zone. Injection of nutrients under site sanitary landfill would also bt 
technically difficult. 
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Ct - 
n * m 

(D D 
(D I?. 

cr - 
T 

n situ: 
~hysicallChemical 

(c) Electrical Separation Screened 

Detoxification 

Soil vapor extraction lnvolves vacuum extraction of VOCs from unsaturated zone. Technology is I readily available. Effective for all VOCs. May be difficult to implement for 
contaminated soils under landfill. 

Involves inducing an electrical current in the soil which causes migration and 
concentration of contaminants for their removal. Technology is in experimental 
stage for depths below 10 feet. The placing of numerous electrodes under site 
sanitary landfill is technically impractical. 

Methods include neutralization, hydrolysis, and oxidationlreduction by injection 
of chemical compounds into the unsaturated zone. By-products could forrn and 

Solidification1 
stabilization 

Soil 
flushinglextraction 

leach into groundwater. Injection into contaminated soils beneath landfill and 
pond is technically impractical. 

Involves injecting chemical compounds into contaminated soil which render 
contaminants insoluble or bind contaminants chemically to soil matrix. Injection 
into soils beneath landfill and pond is technically impractical. 

Involves injection of an aqueous fluid into contaminated soils causing 
mobilization of sorbed contaminants. The solution is then extracted for 
treatment, then recirculated. Contaminated fluids could leach into groundwater 
and bypass collection wells creating additional source term. Injection beneath 
landfill and ~ o n d  is orecluded. 

(d) Retained 

Pneumatic fracturing 

h sito: Thermal Involves heating contaminated soils with radio frequency generators to volatilize 
heating and pyrolytize hydrocarbon contaminants. Technology is in  bench-scale stage. 

Would be technicallv im~ract ical for the entire area of soils underlvinn landfill. 

Id) 

(dl 

lnvolves fracturing of low permeability zones to increase rate of vapor 
extraction. May be applicable to till layer under most of Area B. May allow for 
vaDor extraction underneath landfill. 

(d) 

Screened 

Screened 

Retained 

Dnsite: Bioremediation 

- 

(el Screened 

Vitrification 

Bioremediation 

(el 
-- - - -- - - 

Involves the conversion of contaminated soils into molten glass. This process 
uses large amounts of energy. May need to treat off-gases. Cannot be done 
beneath landfill or pond. Designed primarily for metals and radionuclides. - 
Involves controlled use of microorganisms to decompose hydrocarbon 
contaminants. Most effective as a treatment of petroleum hydrocarbons. 
Removal of soils beneath landfill and pond prohibitive. - 

Screened 

(b) Screened 
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Onsite: Soil washing The soil washing process extracts contaminants from soil using a liquid medium (c) Screened 
PhysicallChemical such as water, a surfactant, or solvent. A liquid waste stream is generate'd 

which must be treated or disposed. Inefficient for silt and clay particle sizes 
All ex situ methods 
require excavation of the 

contaminated soils. The 
landfill and overflow pond 
cover most of Area B. 

For contaminated soils 
underlying the landfill and 
pond, excavation is 
technically impractical. 

This is the primary 
screening criteria for the 
ex situ onsite methods. 

Onsite: Thermal , 

Offsite 

Dechlorination 

Solidification1 
stabilization 

UV photolysis 

Incineration 

Low-temperature 
thermal 
desorption 

Vitrification 

Offsite facility 

which occur in  shallow till onsite. Removal of soils beneath landfill and pond 
prohibitive. 

Cost-effective methods for decontamination of halogenated compounds in dilute 
quantities in soil matrices are not available. Primarily applicable to complex 
aromatics such as pesticides and PCBs. Not effective for metals or 
radionuclides. Removal of soils beneath landfill and pond prohibitive. 

Involves the application of bonding agents to soils to immobilize contaminants. 
The waste is then disposed offsite. Technology in  pilot-scale development. 
Removal of soils beneath landfill and pond prohibitive. 

Involves exposure of contaminated soil to ultraviolet radiation which 
decomposes organic compounds. Not effective for metals or radionuclides. 
Removal of soils beneath landfill and pond prohibitive. 

Employs thermal decomposition of organic compounds through oxidation i ~ t  high 
temperatures. Effective for treatment of VOCs. May require permit for off- 
gases. Commonly used process. Removal of soils beneath landfill and pond 
prohibitive. 

Uses direct or indirect heat exchange to vaporize organic contaminants from 
soils. The vapors are collected andlor condensed for further treatment. Efficient 
treatment for VOCs. Not effective for metals or radionuclides. Removal of soils 
beneath landfill and pond prohibitive. 

Involves combining contaminated soils with molten glass and cooled to a stable 
solid. Energy intensive, so has been restricted to highly toxic wastes. May have 
to control off-gas. Removal of soils beneath landfill and pond prohibitive. 

Involves excavation, containerization, and shipment of contaminated soils 'to 
remote facility for treatment. Mainly applied to localized zones of high 
contamination. Removal of soils beneath landfill and pond prohibitive. 

(c) 

(c) 

(f) 

(bj 

(c) 

(c) , 

Ic) 

Screened 

Screened 

Screened 

Screened 

Screened 

Screened 

Screened 
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Table 11.5. Initial Screening of Preliminary Remedial Technologies for Groundwater 

Containment 

Collection 

( b )  

(c) 

(dl 

(b) 

(bl 

(b) 

(b) 

(b) 

Soillbentonite slurry placed in trench around source areas prevents 
outward flow of contaminated groundwater. Low maintenance 
compared to groundwater extraction. Requires long-term maintenance 
and monitoring. 

Bentonite mixed into soil with specialized auger equipment. Overlapping 
borings are drilled in a row to create a barrier. Requires long-term 
maintenance and monitoring. 

This option is known as the Waterloo Barrier. Uses interlocking joints to  
form a seal with conventional sheet piling technology. Less site 
disruption and worker exposure during construction than slurry wall. 

Grout is injected through tubes placed in  closely spaced boreholes. 
Susceptible to shrinkage and cracking. 

Extraction wells are used to form a groundwater divide which intercepts 
contaminated groundwater. This option is very versatile and can be used 
to  contain contaminant migration. Transmissivities of the glacial 
outwash are sufficient for this option. Long term maintenance is 
required. 

Subsurface trenches are used to  intercept contaminated groundwater. 
Transmissivities of the glacial outwash are sufficient for use of this 
option. Trenches can eliminate or reduce the number of wells needed to 
contain contaminated groundwater. Long term maintenance is required. 

Extraction wells are used to  capture and extract all contaminated 
groundwater which could migrate offsite. Transmissivities of the glacial 
outwash are sufficient for use of this option. Long term maintenance is 
required. 

Effective only for shallow depths and lift of less than 22 ft. Depth to 
water is approximately 29 feet. 

Vertical barriers 

Hydraulic barriers 

Vertical systems 

Retained 

Retained 

Retained 

Screened 

Retained 

Retained 

Retained 

Screened 

Slurry wall 

Slurry columns 

Sealable sheet piling 

Grout curtain 

Pumping well 
system 

Trench collection 
system 

Pumping well 
system 

Well point system 
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Table 11.5. (page 4 of 8) 

-- - 

is designed to be most effective for compounds with low Henry's Law 

waste streams. It is used to recover organic components and does not 

clusive of all of the inorganics at 
and would need disposal 

ric oxide, and a chromium- 



General 
Response 

Action 

Granular activated 
carbon adsorption 

Resin adsorption 

Membrane 
microfiltration (with 
or without 
precipitation) 

Ion exchange 

Reverse osmosis 

Distillation 

Dechlorination 

Table 11.5. (page 5 of 8) 

Technical Implementability 

This technology quickly becomes cost prohibitive when remediation goals 
require low vinyl chloride effluent concentrations. It is often used after 
other processes. It requires that influent contain less than 50 ppm 
sus~ended solids and less than 10  ppb of oil and grease. 

This process option is for the removal of organic contaminants. The 
resin, however, must be customized for specific contaminants of 
concern. Polymeric adsorbents require pretreatment of feed streams to 
remove suspended solids, oils and greases, and to adjust pH and 
temperatures. The resin must be disposed of once saturated; i t  cannot 
be regenerated. 

This technology does not treat VOCs. It removes suspended solids such 
as heavy metals, cyanide, uranium and organic particles from liquids. It 
is best suited for treating wastes with solid contaminants less than 
5,000 ppm. The resulting residuals ("cake") may require additional 
treatment ~ r i o r  to  dis~osal.  

This process option is for the removal of metals only. Extensive and 
pretreatment is required prior to ion exchange in a hazardous waste 
stream system. Suspended solids and nonaqueous liquids must be 
removed to prevent fouling and plugging of the resin bed. 

This process can reduce concentrations of dissolved organic and 
inorganic solids in groundwater, but extensive pretreatment is often 
required, and the equipment is subject to fouling and plugging. The 
resulting concentrated residuals would contain hazardous constituents. 
Reverse osmosis units are subject to chemical attack, fouling, and 
plugging. 

This technology is not suited for liquid with high viscosity at high 
temperatures, liquids with high solids concentrations, polyurethanes, and 
inorganics. It is feed-sensitive and may not be suited for highly variable 
waste streams; therefore, this system has limited applications in the 
treatment of CERCLA wastes. 

Dechlorination is primarily used for PCBs and dioxins including 
transformer liquids. The hydrogen produced from the reaction of an 
alkali metal with alcohol plus the use of tetra-hydrofuran results in a fire 
hazard. 

Screened 

Screened 

Screened 

Screened 

Screened 

Screened 

Screened 
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Neutralization will produce sodium hypochlorite which must be treated 

of organic contaminants at OU1 are too low for this high 

flocculation with 
sedimentation however, inorganic concentrations at OU1 do not present a problem for 
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Disposal 

Granular-media 
filtration 

Granular-media filtration is useful as a pretreatment step for adsorption 
processes, membrane separation processes, and ion exchange 
processes, which are rapidly plugged or fouled by high loading of 
suspended solids. However, inorganic concentrations at OU1 do not 
present a problem for the VOC treatment technologies retained for 
further consideration. 

Screened 

1 offsit. treatment I Offsite facility Pretreatment may be required. I Retained ] 
Onsitu I Untreated groundwater: I 

Evaporation pond 

Deep well injection 

Treated groundwater: 

Subsurface irrigation 

Annual rainfall (county average is 37.5 in per year) and evaporation rates 
(lake evap, is about 30 in per year) do not promote net evaporation. 

All of the COCs could be injected under RCRA regulations; however, a 
sole-source aquifer system underlies the site. 

Shallow-well 
injection 

Infiltration gallery 

Surface irrigation 

Screened 

Screened 

Shallow-well injection consists of wells completed in the upper portion of 
the aquifer for the injection of treated groundwater. This process option 
will allow recharge to the upper portion of the aquifer. Injection wells 
are subiect to biofoulincl and scalina. 

An infiltration gallery consists of a trench designed to recharge the 
surficial aquifer. This process option will allow recharge the upper 
portion of the aquifer. 

I 
- 

A subsurface irrigation system for the disposal of treated groundwater is 
designed and operated much like a conventional wastewater leachfield. 
Long lengths of perforated pipes are installed beneath the ground surface 
in closely spaced, shallow trenches. The perforated pipes have a 
tendency toward fouling and plugging. It would be difficult to keep a 
high volume system efficiently operational. 

A surface irrigation system consists of a network of evenly spaced, high- 
volume spray guns spaced evenly to distribute treated groundwater over 
a large area of ground surface. Saturation of soils from rainfall events 
may create more runoff than infiltration. 

Retained I 

Screened 

Screened 

Offsite NPDES-permitted 
outfall 

Discharge must comply with the current facility NPDES permit. 
Depending on the discharge rate and contaminant concentrations, an 
NPDES permit modification may be required. 

Retained 
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Table 11.6. Process Options for Soil and Groundwater Mediums 
Retained for Further Analysis 

Access restriction X X 
I 

Air sparging X 
I 

Air stripping i i x 
- ~ -- 

Cascade aerator 

- 

Horizontal well system 

X 

Composite linear 

Flexible membrane liner 

High-energy electron beam 

- 

In situ permeable treatment walls I 
Infiltration gallery 

X 

X 

X 

- - - 

Long-term monitoring of contamination 

Low permeability soil liner 

No additional action 

NPDES-permitted outfall 

Offsite disposal facility 

Offsite treatment 

Slurry columns I 

X 

X 

X 

X 

X 
--- - 

Pneumatic fracturing 

Pumping well system 

Sealable sheet piling 

- - 

Slurry wall 

X 

X 

X 

X 
- 

X 

X 

-- - - 

Soil vapor extraction 

Surface controls 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFSWA.WP2 8/51/44 

X 

X 

Trench collection system 

UVIoxidation 

Operable Unit 1, Feasibility Study 
August 1994 

X 

X 

ID and Screening of Technologies 
Page 2-24 



would be significant. The observed contamination does not warrant such a disruptive, expensive 

option, so excavation, treatment and redisposal will not be considered further within this analysis. 

2.3.2. Evaluatior. and Se!ec?ion of Representative Process O~t ions  

In this stage of the screening, the processes considered to be implementable were evaluated in greater 

detail so that one representative process option couid be seiectea for each iechnolegy type. This 

process simplified the subsequent development and evaluation of alternatives. The surviving process 

options associated with the technology types were screened based on the criteria of effectiveness, 

implementability, and cost effectiveness. 

The effectiveness criterion is an'evaluation of 

- the potential effectiveness of the process options in handling the estimated areas or 
volumes of contaminated media as well as meeting the remediation goals identified in the 
remedial action objectives, 

- the potential impact to human health and the environment during the construction and 
implementation phase, and 

- the degree to which the process options are proven and reliable with respect to the 
hazardous substances and site conditions. 

The implementability criterion is an evaluation of both the technical and administrative feasibility of 

implementing each of the technology options. Because the technical implementability had been 

previously considered during the preliminary screening of technology types, this more detailed 

evaluation placed greater emphasis on the institutional aspects of implementability such as the ability 

to obtain required permits for offsite actions, availability of treatment, storage and disposal services 

(including capacity), and the availability of equipment and skilled workers necessary to implement the 

process option. 

The cost criterion is an evaluation of the costs of the various process options within a given technology 

type; however, costs play a limited role at this point in the screening process. Relative capital and 

O&M costs were used as opposed to detailed cost estimates. The cost evaluation was made based 

on best engineering judgment, and each process option was evaluated as to whether costs were high, 

medium, or low relative to other process options within the same technology type. 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS04A.WP2 8/31/94 

Operable Unit 1, Feasibility Study 

August 1994 
ID and Screening of Technologies 
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The screening of the process options associated with each technology type for soil and groundwater 

are summarized in Tables 11.7 and 11.8, respectively. Table 11.9 presents all process options selected 

to this point. 

2.3.2.1. Screening of Technology Process Options for Soil Medium 

In the following section, the alternatives for treatment of the soil medium are examined based on the 

previously discussed criteria. 

No Action 

Under the no-action alternative, no further remedial action would take place at.the site. Current 

contamination would be left in place, and no changes in contaminant levels would be expected except 

those resulting from natural processes. 

Effectiveness 

The no-action option will not result in the attainment of the PRGs or significant reduction of health risks 

within the foreseeable future. Some degradation of organics may occur over time by natural processes 

such as biodegradation. Metals concentrations in the unsaturated soil medium are not expected to 

diminish over time. The no-action option may not achieve remedial objectives; however, i t  is retained 

as a basis for comparison with other alternatives and is required by the NCP. 

Implementability is not an issue with the no-action alternative as it involves no action. 

Cost - 

The no-action alternative involves no cost. 

Institutional Action: Long-term Monitoring and Access Restriction 

Institutional action includes restricted access to  and long-term monitoring of Area B. A long-term 

groundwater monitoring program would be used to determine if additional contaminants were leaching 

from the soil medium and contributing to the existing groundwater contamination. Restricted access, 

such as fencing, creates a physical barrier to prevent human access to Area B. 

ER Program, Mound Plant 
Revision 0 
MOUNDl\M lFS04A.WPZ 8/31/94 

Operable Unit 1,  Feasibility Study 
August 1994 
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Table 11.7. Screening and Selection of Representative Process Options for Soil Medium 

No action No additional action No action Will not result in  the attainment of 
the preliminary remediation goals 
in the foreseeable future. 

Consideration required by 
National Contingency Plan. 
Could be readilv implemented. 

Retained 

Can be readily implemented. I Retained Institutional 
controls 

Monitoring Long-term monitoring Will not result in  the attainment of 
of contamination the preliminary remediation goals 

( in the foreseeable future. 
I 

Could be implemented. Legal Retained 
issues could cause long delays. YLow I Access restriction Access Restriction No near term reduction in  toxicity, 

mobility, or volume of 
contaminants. Some organics 
could biodegrade over the long 
term. 

Capping is a proven technology 
that is readily available. Long- 
term maintenance required. 

Containment IWedium Capping Screened 
(Cost) 

Flexible membrane 
liners (FMLI 

Effective at preventing 
precipitation from infiltrating the 
area of soil contamination. 
Subject to deterioration over the 
long term. . 

Low permeability soil capping is 
readily implementable. Long 
term maintenance required. 

Consists of a combination of 
FML and low-permeability soils. 
Long term maintenance 
reauired. 

I Retained Low-permeability soils Effective at reducing precipitation 
from infiltrating the area of soil 

I contamination. 
I 

Composite liners Effective at reducing precipitation 
from infiltrating the area of soil 
contamination. 

Conventional engineering and 
construction techniques are 

High 

Low 

Screened 
(Cost) 

Retained Surface controls - Regrading I Reduces or eliminates surface 
- Revegetation 
- Diversion 
- Collection ditches 
- Sedimentation basins 

water runon to  the contaminated 
ares, promotes surface water 
runoff, and reduces infiltration of 
water into the subsurface. 

used. Often used in conjunction 
with capping. Long term 
maintenance required. 

Soil vapor extraction For removal of VOCs in soil, and 
is safer than excavation and 
disposal. High soil moisture 
contents and glacial till reduce 
effectiveness. 

Technology is readily available. 
May be difficult to implement 

Medium 

for contaminated soils under 
landfill and pond. 

Screened 
(Effectiveness) 

Treatment In situ: 
PhysicallChemical 
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Table 11.8. Selection of Representative Process Options for Groundwater Medium 

No action No additional action No action Will not attain preliminary Consideration required by I I Retained 
remediation goals in near National Contingency Plan. 

Institutional 
controls 

Implementability Effectiveness 

I 

Containment 

Cost Screening Results 
Technology Process 

Options 

General 
Response 

Action , 
Remedial 

Teclinology Type 

future. Some biodegradation 
of organics may occur over 
the long term. 

Access Restriction 

Easily implementable. 

Monitoring 

Vertical barriers 

human receptors to immobile 
site contaminants. Does not 
reduce toxicity, mobility, or 

Long-term 
groundwater 
monitoring 

Slurry wall Effective method of reducing 
groundwater flow. 

Will not attain preliminary 
remediation goals in near 
future. Some biodegradation 
of organics may occur over 
the long term. 

Slurry columns Effective method of reducing 
groundwater flow. 

Can be readily 
implemerited. 

Can be implemented. Legal 
issues and land acquisitions 
could cause long delays. 

Retained 

Conventional construction 
techniques. May require 
sheet piling for steep 
slopes. Requires the 
treatment or disposal of 
excess contaminated soil 
and slurry. Requires long- 
term maintenance and 
monitoring. 

Conventional construction 
techniques. No soil 
excavation required. 
Requires long-term 
maintenance and 
monitoring. 

I Retained 

Medium Screened 
(lmplementability) 

Medium Retained 
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General 
Response 

Action 

exposure during 
construction. --I 

Sealable sheet piling 

Collection 

Remedial 
Technology Type 

Vertical systems 

Effective method of reducing 
groundwater flow. 

Pumping well system 

Technology Process 
Options 

I 

Horizontal systems Trench collection 

Installation is relatively 
clean and rapid. Presence 
of glacial till may slow 
installation. Less site 
disruption and worker 

system 

Effectiveness 

High 

Effective capture zones can 
be created to intercept and 
extract groundwater for 
treatment. 

Can effectively capture 

~m~lementabi l i ty 

groundwater for extraction 
and treatment. 

Cost 

Horizontal well system Can effectively capture 
groundwater for extraction 
and treatment. 

Permeable treatment I Effective at removal of 
halogenated organics and 
removal of some heavy 
metals. However, this 
technology has not been 
demonstrated in  large-scale 

Readily implementable 
using conventional 
techniques. Long term 

Implementable at the site. Medium ( 
Conventional construction 
techniques are used. 
Excavation of contaminated 
soil would be required. 
Long term maintenance is 
required. 

Uses proven drilling 
techniques to drill 
horizontal wells. May be 
difficult in  alacial outwash. 

-- 

Conventional techniques 
are used. Implementability 
is dependent on bench- 
scale and pilot-scale tests 
to determine appropriate 
design. 

High 

- 

Medium 

Screening Res:ults' - 
Screened 

(Effectiveness and 

Retained 

- 
Screened 

(Cost) 

- 

(Irnplementability) 
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Onsite: 
ChemicallPhysical 

Air sparging 

General 
Response 

Action 

Air stripping 

Remedial 
Technology Type 

Effective at removing volatile 
organics from groundwater 
and the unsaturated zone. 
This technology would not 
be effective at removing 
metals or radionuclides from 
groundwater. 

Technology Process 
Options 

Economical and effective 
technology for removal of 
VOCs from water. 

Effectiveness Implementability Cost Screening Results 

Screened 
(lmplementability 

Readily implementable at 
OU-1 , except that the 
landfill and overflow pond 
present obstacles to air 
injection and extraction. 
Would require numerous 
wells through the landfill to 
deliver air to the aquifer. 

Air stripping is an easily. 
implementable technology. 
Many different designs of 
air strippers are sold pre- 
assembled. 

High 

Low 

Cascade aerator 

High-energy electron 
beam 

Effective at removing volatile 
organics from groundwater. 
Can handle large variations 
in flow. 

UVloxidation 

Easily implemented. Does 
not have the same power 
demands as other types of 
aerators used for stripping. 

Effective at destruction of 
halogenated VOCs. Does not 
treat inorganics. 

primarily for chlorinated 
hydrocarbons. 

Unreacted contaminants or 
partially oxidized residuals 
in  the effluent may require 
additional treatment. 

Offsite treatment 

Difficult to implement. 
Innovative technology 
requires highly trained 
personnel. 

Medium 

High Screened 
(lmplementability) 

Retained 

Offsite facility Effective for meeting PRGs Pretreatment may be 
required. 

High Screened 
[Cost) 
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Disposal of 
treated 

groundwater. 

Offsite facility I 
Offsite 

Disposal of 
treatment 
residuals: 

Onsite 

NPDES Outfall 

Offsite 

Infiltration gallery 

Landfill 

COCs - contaminants of concern 
TCE - trichloroethene 
UV - ultraviolet 
VOC - volatile organic compound 

Effective for the disposal of 
treated water. French drains 
may divert infiltrating water 
into pond. 

Effective for the disposal of 
treated water 

Effective for the disposal of 
treated water 

Effective for disposal of 
treatment residuals 

An infiltration gallery 
consists of a trench 
designed to recharge the 
surficial aquifer. This 
process option will allow 
recharge the upper portion 
of the aquifer, which may 
enhance the efficiency of 
the groundwater collection 
systems such as the 
pumping well system. 

Easily implemented. 
Requires permit 
modification 

Groundwater is 
containerized and shipped 
to approved facility. 

Land ban restriction may 
apply to some constituents. 
May contain metals and 
radionuclides. May require 
pretreatment of residuals. 

Medium 

Low 

Medium 

High 

Screened 
Effectiveness] 

Retained 

Screened 
(Cost) 

Retained 



Table 11.9. Process Options Selected for Soil and Groundwater Media 

No action No additional action No action Will not result in the attainment of the 
preliminary remediation goals in  the 
foreseeable future. 

Consideration required by National 
Contingency Plan. Could be readily 
implemented. 

Institutional Monitoring Long-term monitoring 
contamination 

Will not result in the attainment of the 
preliminary remediation goals in the 
foreseeable future. 

Can be readily implemented. Low 

Access restriction r ,  No near term reduction in  toxicity, 
mobility, or volume of contaminants. 
Some organics could biodegrade over 
the lona term. 

Could be implemented. Legal 
issues could cause long delays. 

Low Access Restriction 

-- 

Containment Capping Low-permeability soils Effective at reducing precipitation from 
infiltrating the area of soil 
contamination. 

Reduces or eliminates surface water 
runon to the contaminated ares, 
promotes surface water runoff, and 
reduces infiltration of water into the 
subsurface. 

Low permeability soil capping is 
readily implementable. Long term 

Low 

maintenance required. 

Surface controls - Regrading 
- Revegetation 
- Diversion 
- Collection ditches 
- Sedimentation basins 

Low Conventional engineering and 
construction techniques are) used. 
Often used in conjunction with 
capping. Long term maintenance 
reauired. 

Treatment Technology is readily available. Medium 
May be difficult to implement for 
contaminated soils under la~ndfill 
and pond. 

In situ: 
PhysicallChemical , 

Soil vapor extraction 

No action No additional action 

For removal of VOCs in soil, and is 
safer than excavation and disposal. 
High soil moisture contents and glacial 
till reduce effectiveness. 

No action NIA Will not attain preliminary remediation ' 
goals in  near future. Some 
biodegradation of organics may occur 

I over the long term. 
I I 

Consideration required by National 
Contingency Plan. Easily 
implementable. 

Institutional 
controls 

Monitoring Long-term groundwater 
monitoring' 

Will not attain preliminary remediation 
goals in near future. Some 
biodegradation of organics may occur 
over the long term. 

Can be readily implemented. 
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Limits future exposure of human 
receptors to immobile site 
contaminants. Does not reduce 
toxicity, mobility, or volume of 
contaminants. 

Institutional 
controls 

) Can be implemented. Legal issues 1 Low Access Restriction 
and land acquisitions could cause 
long delays. 

Access Restriction 

Containment Vertical barriers Slurry columns Effective method of reducing 
groundwater flow. 

Conventional construction 
techniques. No soil excaval.ion 
required. Requires long-term 
maintenance and monitoring. 

Readily implementable us in~l  
conventional techniques. Long term 
maintenance is reauired. 

Medium 

Collection Vertical systems Pumping well system Effective capture zones can be created 
to intercept and extract groundwater 
for treatment. 

Low 

- - 

Treatment ~ k r m e a b ~ e  treatment wall Effective at removal of halogenated 
organics and removal of some heavy 
metals.   ow ever, this technology has 
not been demonstrated in large-scale 
remediation designs. 

Conventional techniques are used. 
Implementability is dependent on 
bench-scale and pilot-scale tests to 
determine appropriate design. 

Medium In situ: 
PhysicallChemical 

Onsite: 
ChomicallPhysical 

Air stripping Economical and effective technology 
for removal of VOCs from water. 

Air stripping is an easily 
implementable technology. Many 
different designs of air strippers are 

Low 

I sold pre-assembled. 
I 

UVloxidation primarily for chlorinated hydrocarbons. Medium Unreacted contaminants or partially 
oxidized residuals in the effluent 
mav require additional treatment. 

Disposal of 
treated 

groundwater: 

COCs - contaminants of concern 
TCE - trichloroethene 
UV - ultraviolet 
VOC - volatile organic compound 

Offsite NPDES Outfall Effective for the disposal of treated 
water 

Easily implemented. 
Requires permit modification 



As with the no-action alternative, institutional actions do not address or remediate the contaminants 

at the site or meet the remedial action objectives except by limiting future exposure of human 

receptors to immobile site contaminants. They do not reduce the toxicity, mobiiity, or voiume of 

contaminants. 

This option can be readily implemented. 

Cost - 

The cost of implementing institutional action is minimal. However, substantial costs could arise from 

legal fees and compensation paid to affected property owners if the plume moves offsite. 

Containment Actions: Capping 

Most of the areas where contaminated soils may exist at the site are covered by the site sanitary 

landfill cap or by the overflow pond. Capping, therefore, would consist of augmenting the site sanitary 

landfill cap along its perimeter to cover areas where former trenches existed or where waste disposal 

may have occurred in the past. The primary purpose in augmenting the existing cap is to extend 

control of surface water flow and infiltration over an area slightly larger than that offered by the 

existing cap. The technology chosen for this purpose must not be disruptive of the current cap and 

must be reasonable to construct, considering, among other things, the steep sides of the existing cap. 

Therefore, the technology selected is the type that most closely resembles the existing cap. In areas 

where the slope of the augmented cover will not be so steep as to preclude the construction of a 

multilayer cap, a 1 -ft drainage layer may be incorporated into the cover design, per OAC 3745-27-1 1. 

If this process option is selected as part of the approved remedy, the final design would be determined 

in the remedial design phase. Containment actions for the soil medium would utilize the capping 

technology described. 

Effectiveness 

a Infiltration of precipitation through unsaturated, contaminated soils can cause contaminants to be 

leached into the groundwater. A properly designed and constructed cap made of low-permeability 

materials is effective in minimizing infiltration by maximizing runoff during rainstorms. When the flux 
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rate of contaminants entering the groundwater is reduced, groundwater concentrations decrease. The 

VOCs in the soil medium should eventually biodegrade in place, and the metals should essentially 

become immobilized. The overall effect shortens remediation time. 

Capping is a proven technology that is readily available; however, some -difficulties do exist. 

Installation of the flexible membrane liner (FMLI-type cap can be difficult, and the FML can be damaged 

by weather, human activity, and animals unless covered by a protective layer. Low-permeability soil 

caps are the easiest to install, but they are susceptible to desiccation cracks and usually require an 

erosion layer on top of the soil liner. A composite liner cap shares the problems of both the FML-type 

cap and the soil cap because it comprises elements of both designs. The low-permeability cap more 

closely resembles the technology type used for the existing cap and would be the easiest with which 

to augment the existing cap, given the steep sides. 

Cost - 

The low-permeability soil liner is the lowest cost liner of this type available because of the ease of 

installation and the low cost of materials. The FML liner is of moderate cost, and the composite liner 

cost is ranked as high. 

Containment Actions: Surface Controls 

Regrading, revegetation, diversion, and creation of collection ditches and sedimentation basins make 

up the technology type of surface controls. The purpose of these controls is to divert surface water 

runon, enhance surface water runoff, and minimize the potential for erosion. 1mplementing.this 

technology consists of augmenting the existing surface control features (e.g, drainage control, 

diversion, collection) to protect the entire area of contamination. 

Effectiveness 

Controlling the surface water through the previously mentioned options reduces or eiiminates suriace 

water runon to the contaminated areas, promotes surface water runoff, and reduces infiltration of 

water into the subsurface. As with capping, surface-water control minimizes contaminant transport 

a to the groundwater via the unsaturated, contaminated soils. Also, sedimentation basins minimize the 

transport of contaminated sediment away from the site. 
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These readily available process options use conventional engineering and construction techniques, and 

are often used in conjunction with other technologies such as capping. 

Cost - 

The costs are relatively low for these options. 

In situ Treatment: Soil Vapor Extraction 

This process removes VOCs and some semivolatile organic compounds from unsaturated soils by 

withdrawing organic vapors under negative pressure through extraction wells. A vaporlliquid separator 

is installed in the treatment train to remove entrained water or condensate. The vapors are typically 

treated using carbon adsorption, thermal destruction, or condensation. 

Demonstrations have shown that soil vapor extraction can be enhanced by the use of increased natural 

biological activity or heated air. In theory, the addition of the hot-gas injection raises contaminant 

temperature and increases contaminant vapor pressure. Contaminant mass transport rates are thereby 

increased 'compared to those of conventional technology not using hot gas injection. 

Effectiveness 

Soil vapor extraction may provide effective source control of VOCs in soil and is usually safer and more 

cost-effective than excavation and disposal. Soil vapor extraction is most effective at removing 

compounds that have high vapor pressure and exhibit significant volatility at ambient temperatures in 

contaminated soil. Compounds exhibiting vapor pressures over 0.5 millimeters (mm) of mercury, such 

as vinyl chloride, TCE, trichloroethane (TCA), and tetrachloroethene (PCE), can most readily be 

extracted. Soil vapor extraction, however, is not expected to be effective for low-volatility ,organics 

such as PCBs, pesticides, dioxinslfurans, or inorganics such as radioactive materials and metals. The 

presence of glacial till in the unsaturated zone may reduce air flow due to the lower permeability of the 

fill. High soil moisture content also reduces effectiveness. 
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Based on accessibility, it would be difficult to  implement this option to  treat unsaturated, contaminated 

soils under the site sanitary landfill and the overflow pond. Also, soil characteristics such as site 

stratigraphy, porosity and permeability, high clay or humic content, soil temperature, heterogeneity, 

and buried debris can have a significant effect sn this option. Treatment residuals produced from the 

appiication include condensate (in this case, contaminated water and possibly supernatant organics) 

and possibly spent granular-activated carbon if used for off-gas treatment. The existing cap along with 

cap improvements will help provide a surface seal at the site, which will improve contaminant 

extraction rates. lnjection and extraction wells would be installed by drilling through the site sanitary 

landfill, requiring surface casing to  protect the landfill integrity and additional earth work to  support 

the drilling rig. 

Cost - 

Designing and implementing a soil vapor extraction systim is relatively more costly than surface 

controls and capping. Overall, it is considered a medium-cost option if implemented on a large scale. 

a In situ Treatment: Pneumatic Fracturing and Hot Gas Injection 

Pneumatic fracturing extraction is used t o  increase subsurface air f low within low permeability 

formations. As previously discussed, the presence of the glacial till may reduce air f low in the vadose 

zone. Pneumatic fracturing can be used to  enhance contaminant mass removal by using techniques 

such as soil vapor extraction or hot gas injection. For the latter technique, hot gas is injected under 

pressure t o  increase temperatures and volatilize organic contaminants, and the organic vapors are 

extracted and treated. 

Effectiveness 

Pneumatic fracturing increases the permeability of low permeability zones, thereby increasing air 

extraction flow rates of soil vapor extraction systems. Better subsurface air f low allows contaminants 

to  volatilize, and they can then be removed faster than wi th conventional technology. 

a 
Because formation permeability and vacuum radius of influence is increased under the pneumatic 

fracturing option, fewer wells are spaced at greater distances. During the fracture events, ground 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS04A.WPZ 8131194 

Operable Unit 1,  Feasibility Study ID and Screening of Technologies 
August 1994 Page 2-38 



heave usually occurs and could compromise the landfill. A more important issue, however, is that 

unwanted fractures may propagate and effect the integrity of the site sanitaiy landfill. 

Cost - 

The cost of this option is low because it is usually done only once. 

2.3.2.2. Screening of Technology Process Options for Groundwater Medium 

No Action 

Under the no-action alternative, no further remedial action would take place at the site. Current 

contamination would be left in place, and the only changes in contaminant levels would be those 

resulting from natural processes. 

Effectiveness 

The no-action option will not result in the attainment of the preliminary remediation goals, and it is not 

likely to result in significant reduction of health risks within the foreseeable future. Some degradation 

of organics may occur over time by natural processes such as biodegradation. The no-action option 

may not achieve remedial objectives; however, it is required by the NCP and is retained as a basis for 

comparison with other alternatives. 

Implementability is not an issue with the no-action alternative as it involves no action. 

The no-action alternative involves no cost. 

Institutional Action: Long-term Monitoring and Access Restriction 

Restricted access and long-term monitoring are institutional actions. Future groundwater data would 

be used to determine if additional contaminants were migrating away from the area of contamination. 
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Restricted access by such means as fencing, creates a physical barrier to  prevent human access to 

Area B. 

Effectiveness 

As with the no-action option, institutional actions do not address or remediate the contaminants at 

the site or meet the remedial action objectives except by limiting future exposure of human receptors 

to immobile site contaminants. Such actions do not reduce the toxicity, mobility, or volume of 

contaminants. 

This option can be implemented, but resolution of legal issues such as enforcing deed restrictions on 

offsite groundwater use could cause long delays. 

Cost - 

a The cost of this option is minimal. 

Containment: Slurry Wall 

A slurry wall is constructed by excavating a vertical trench and simultaneously backfilling i t  with a 

slurry. The trench is as deep as 50 f t  in this case so that the slurry wall can be keyed into bedrock. 

The wall would be installed along the western and southern perimeter of the landfill away from known 

areas of soil contamination. The slurry wall requires less maintenance compared to other containment 

technologies such as the pumping well system. 

The slurry is a mixture consisting of soil, bentonite, and water. The slurry in the trench helps prevent 

collapse during excavation and provides a low permeability barrier to  control the lateral migration of 

contaminated groundwater. 

Effectiveness 

Slurry walls are recognized as, an effective method of reducing subsurface groundwater flow and are 

well-suited for remedial applications. Permeabilities of less than 1 x 1 0-6 centimeters per second (cmls) 

are normally obtained. Potential for worker exposure to COCs exists during construction because of 

the removal, mixing, and backfilling of soils that may be contaminated. 
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The slurry wall is applicable only to sites that are graded nearly level. Within Operable Unit 1, some 

areas around the landfill vary in topography, The trench line of the wall must be within a few degrees 

of level. If the topography varies much from horizontal, sheet piling placed to span the trench may be 

used to create a terrace-type construction. 

Construction of the slurry wall requires a large staging area for soil mixing, which is not a problem if 

an area outside Operable Unit 1 can be used. Because this option requires the treatment or disposal 

of excess contaminated soil and slurry, it is not as implementable as the slurry column options 

described below. 

Cost - 

Usually, the slurry wall option is a low-cost method of containment; however, additional sheet piling 

for terracing and site grading make the option overall a medium-cost process. 

0 Containment: Slurry Columns 

Slurry columns form a vertical barrier similar to the slurry wall. They would be installed along the 

western and southern perimeter of the landfill away from areas of soil contamination. Construction 

of slurry columns involves augering through the subsurface with specialized drilling equipment 

consisting of a row of closely-spaced augers suspended from a crane. As the augers advance to the 

desired depth, bentonite is added through the center of the augers and is mixed with the soil being 

penetrated. The soil is mixed again as the augers are withdrawn, and a low permeability barrier is 

formed. 

Effectiveness 

As with slurry walls, slurry columns keyed into bedrock are an effective method of reducing 

groundwater flow in the subsurface and are well-suited for the conditions at Operable Unit 1. Using 

this option, sufficiently low permeabilities are normally obtained. The potential for exposure of the 

worker to COCs during construction is less than that of the slurry wall because the soil mixing is done 

in place. 
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Slurry columns do not require the direct excavation of any soil during construction. Compared to a 

conventional slurry wall, this option generates a much smaller volume of potentially contaminated soils. 

The equipment used to construct the slurry columns has been used at other sites to reach depths in 

excess of 50 ft. Fifty feet is the maximum depth to bedrock at Operable Unit 1. 

Cost - 

The cost of slurry columns is medium compared to the usually low cost of a slurry wall. 

Containment: Sealable Sheet Piling 

Sealable sheet piling is a type of vertical barrier developed at the University of Waterloo Institute for 

Groundwater Research. The sheet piling is driven into the ground using conventional installation 

methods, and the joints interlock to form a cavity. The cavity is inspected and filled with a sealant to 

form an impermeable barrier. 

• Effectiveness 

As with the other vertical barriers considered for Operable Unit 1, this process option would be 

effective alone as a containment barrier. It can also be used in combination with other technology 

types such as pump-and-treat options or in situ treatment such as the permeable treatment bed 

described later in this subsection. As with the slurry column option, the potential for exposure of the 

worker to COCs during construction is less than that of the slurry wall because little or no soils are 

excavated. However, it would be difficult to drive the sheet .piling into bedrock to provide an effective 

seal. 

Because excavation of the subsurface material is not required, less damage to the site and disruption 

of normal site activities results from sheet piling. Because workers are not exposed to contamination, 

health and safety precautions can also be reduced, and disposal of large volumes of contaminated soil 

is avoided. Installation is relatively clean and rapid. However, the presence of glacial till may slow 

a installation due to the fine grain sizes causing a slower penetration rate. Corners and irregular 

geometries are easily constructed, and topography and depth have little effect on installation 

techniques. 
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The cost of sealable sheet piling is relatively high compared to other containment techniques such as 

slurry walls and slurry columns. 

ContainmentIExtraction: Pumping Well System 

Groundwater collection and extraction using a pumping well system requires a series of wells installed 

at the site. Each well is individually equipped with dedicated pumps. The combined influence of the 

wells intercepts the flow of contaminated groundwater within the area defined as the capture zone. 

Groundwater flow direction and withdrawal rates are also controlled by the well pumps. The 

groundwater pumped to the surface is treated before disposal. 

Effectiveness 

Preliminary modeling suggests that two wells screened in the unconsolidated sediments at the Site 

would create an effective capture zone to encompass the contaminated portions of Operable Unit 1. 

These wells would be placed in the western part of the site and would extract contaminated 

groundwater for treatment and would create a hydraulic barrier to prevent contaminant migration 

offsite. During remediation water levels would be monitored to ensure that adequate capture zones 

- are formed. 

Pumping well systems are easily implementable and can operated in a variety of Site conditions. Many 

groundwater monitoring wells have been installed at the Site, and groundwater production wells have 

been installed and are operating at the Site. Therefore, no extraordinary problems of implementability 

are expected. 

Cost - 

The cost of design and implementation of a pumping well system is relatively low. The costs of water 

treatment systems that would be used in conjunction with extraction wells will be discussed later. 
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ContainmentIExtraction: Trench Collection System a 
A trench collection system is a subsurface drain system used to collect and extract groundwater. The 

system includes sumps and lift pumps to extract the water from below the ground surface. This type 

of extraction system acts as a continuous line of pumping wells to create a line sink. 

Although a pumping-well system is more adaptable to unforeseen changes in subsurface conditions, 

a trench collection system is a proven and reliable technology that can provide the control needed to 

effectively capture groundwater. As with the pumping-well system, the trench would be placed west 

and south of the site sanitary landfill and would extract contaminated groundwater for treatment as 

well as create a hydraulic barrier to prevent contaminant migration. During remediation water levels 

would be monitored to ensure that an adequate hydraulic barrier is formed. 

A trench collection system installation is implementable at the Site. Conventional construction 

techniques would be used. However, excavation of soil would be required, which increases the 

potential exposure of workers to COCs during construction. Dewatering is required for some types of 

trench installation. The conventional dewatering technique for trench installation uses well points that 

are effective only to depths of 20 f t  below ground surface. Dewatering to about 35 f t  below ground 

-surface would be required. Sheet piling could be used during -trenching, but it is covered as a 

previously discussed process option (sealable sheet piling). 

Cost - - 

Because of the 30-ft depth required for this option, the cost of a trench collection system would be 

medium compared to other extraction technologies. 

ContainrnentlExtraction: Horizontal Well System 

Horizontal wells and directional drilling techniques were originally developed by the petroleum industry. 

These wells have been successfully drilled and completed in unconsolidated sediments using short- 

radius, mud-rotary drilling tools. Other techniques have been developed for geotechnical and 

environmental projects. Currently, research is being conducted in the use of horizontal wells for 

bioremediation and vapor extraction techniques. 
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a Effectiveness 

Like the trench system, the horizontal well would be completed west of the western boundary of the 

site sanitary landfill, trending north to south, and would extract contaminated groundwater for 

treatment as well as create a hydraulic barrier to prevent contaminant migration. Water levels would 

be monitored to ensure that an adequate hydraulic barrier is formed. However, it is not clear if current 

techniques would allow for the horizontal well system to be installed adjacent to the site sanitary 

landfill because of the sharp angles required and close clearance (1 5 ft) to bedrock. 

The overall horizontal well drilling performance is controlled by geologic conditions (percentage of 

fines), rigid drill mandrel configuration, drilling bit sped  and weight, and drilling fluid pumping rates. 

Preferred target zones for optimal drilling performance contain minor amounts of clay, which improves 

the competency of the formation. Because the contaminated groundwater is contained mostly within 

unconsolidated glacial outwash, a horizontal well would be very difficult to construct. 

Cost - 

, The cost'of design and installation of a horizontal well in glacial outwash is high compared to 

conventional extraction wells or collection trenches. 

In situ Treatment: Permeable Treatment Walls 

Treatment walls are trenches excavated perpendicular to the groundwater flow direction and backfilled 

with a reactor material. Groundwater barriers (such as slurry walls or sealable sheet piling) are used 

to direct the flow of all contaminated groundwater into the treatment wall. The permeable material 

treats contaminated groundwater as it flows through the trench. The treatment materials can include 

an iron-based reactor material, limestone, carbon, or glauconite. The limestone and glauconite 

treatment materials are for removal of heavy metals. The iron-based reactor material and carbon 

material is used for removal of organic contaminants. 

Effectiveness 

Results of laboratory tests and pilot-scale field tests using treatment walls have shown significant 

removal of halogenated organics, which would be effective for the VOCs at Operable Unit 1. However, 

this technology has not been demonstrated in large-scale remediation designs. Limitations include 
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possible saturation or plugging of the treatment material due to  inorganic mineral precipitation over 

long-term operation. 

Conventional techniques are used in the construction of permeable treatment walls. Site conditions 

at Operable Unit 1 should not present any installation difficulties other than those already described 

for sealable sheet piling and slurry walls. Implementability is dependent on bench-scale and pilot-scale 

tests to  determine appropriate reactor material and dimensions of system. 

Cost - 

The costs of construction and materials for this technology are relatively less than groundwater 

extraction including an aboveground treatment train. About half of the cost is the reaction material. 

However, costs will also be incurred from laboratory tests and possible pilot-scale tests to  identify the 

appropriate treatment material and system maintenance in the form of reactor material replacement .. 
if needed. 

• In situ Treatment: Air Sparging 

Air sparging forces air into the aquifer, causing volatilization of VOCs. The air-sparging system 

consists of an array of injection and extraction wells. Vapor extraction-wells are located above the 

water table. Vacuum pumps are used to  extract contaminant vapors through the wells. The injection 

wells are located below the water table to  create air movement through the contaminated 

groundwater, which causes in-situ air stripping of the VOCs. 

Effectiveness 

Air sparging is effective for removing VOCs, such as TCE and other COCs, from groundwater and the 

unsaturated zone at Operable Unit 1. The till in the unsaturated zone, however, may reduce air f low 

due to  its lower permeability. i f  required, the extracted vapor could be treated before release into :he 

atmosphere. 

Air sparging technology has been utilized at a number of sites and can be implemented at Operable 

Unit 1. However, the site sanitary landfill and overflow pond present obstacles to  air injection and 
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extraction because of the lower permeability of the glacial till. To treat the entire aquifer, it may be 

necessary to install numerous air injection points at closely spaced intervals (approximately 30 ft 

centers). This installation may involve grading the cap in certain places to allow placement of drilling 

machinery on top of the landfill. Also, surface casing would have to be installed through the landfill 

at each point of entry to ensure the integrity of the cap and liner. 

The cost of air sparging would be relatively high because of the large number of sparging wells and 

extraction wells needed. 

Onsite Treatment: Air Stripping 

Air stripping is a mass transfer process whereby VOCs are removed from liquids, such as extracted 

groundwater, by forcing air under pressure through the liquid. Air stripping is commonly performed 

onsite using a packed tower that works on the principle of countercurrent flow. The contaminated . 

water flows downward through the packing while the air flows upward and is exhausted through the 

top. Other types of air strippers include the low profile tray and multi-cell air stripper. These units 

diffuse air through a chamber of flowing water to  achieve the mass transfer process. The VOCs are 

then transferred from the liquid phase to the gaseous phase, and the vapors can be vented from the 

air stripping unit. Emission control devices may be required to remove the contaminants from the 

airstream. Potential air-emission control devices include a vapor phase granular activated carbon 

oxidizer and a catalytic oxidizer. 

Effectiveness 

Air stripping is an effective, and usually economical, technology for removal of VOCs from water 

Air stripping is an easily implementable technology. Many different designs of air strippers are so!d 

pre-assembled. Effluent (vapor) treatment technologies are also readily available. The use of air 

stripping trays preclude the use of pretreatment for iron and magnesium removal. The addition of 

vapor treatment requirements, however, detract from the simplicity of the treatment train. 
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The cost of air stripping technology is relatively low compared to other technologies for removal of 

VOCs. 

Onsite Treatment: Cascade Aerator 

Cascade aeration is a simple process option used to remove VOCs from water. The groundwater is 

pumped to the top of an inclined plane, where it cascades by gravity down a transversely corrugated 

surface. The resulting turbulence enhances the mass exchange of dissolved VOCs from the water to 

the gas phase. If needed, this system can be fitted with a vapor phase treatment system like that 

described for the air stripping treatment unit. 

Effectiveness 

Cascade aeration is an effective, usually economical technology for the removal of VOCs from water. 

Cascade aeration is an easily implementable technology. Many different configurations (e.g., ramp 

length and width, and inclination angle) can be constructed. Pretreatment of the water to remove 

inorganics, such as iron and magnesium, is not needed. The addition of vapor treatment requirements, 

however, detract form the simplicity of this process option. 

Cost - 

The cost of the cascade aerator is low compared to other technologies for removal of VOCs. 

Onsite Treatment: High-Energy Electron Beam 

This technology uses a high-energy electron beam to destroy hazardous constituents in groundwater. 

The beam is created by a 1.5 megaelectron volt (MeV) electron accelerator. The electrons pass 

through a thin window and strike contaminated water that falls in a thin sheet from a weir. The beam 

ionizes the water and forms hydroxyl radicals, aqueous electrons, and hydrogen radicals, all of which 

decompose the organic compounds and bacteria in the water. 
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a Effectiveness 

The high-energy electron beam is effective for the destruction of halogenated hydrocarbons through 

oxidation and reduction. No chemical pretreatment is required, and no residuals are generated. 

The high-energy electron beam process option can be implemented as a portable unit or in a permanent 

structure. In either case, specially trained personnel would be required to operate and maintain the 

equipment. Because an electron accelerator is required, hazards to operators exist throughout the 

operation of the unit. The portable technology has not been demonstrated yet. 

Cost - 

Even though disposal costs are eliminated with this process, the high energy usage, specialized 

equipment, and trained personnel requirements cause this option to  be classified as high cost. 

0 Onsite Treatment: UVIOxidation 

Ultra violet (UV)/oxidation treatment involves the use of ozone or hydrogen peroxide, and ultraviolet 

light to photo-oxidize organic contaminants. Groundwater is pumped into holding tanks and hydrogen 

peroxide is added to begin destruction of the organics. Ozone is generated in the UVIoxidation tanks. 

Ultimately, the VOCs are destroyed, resulting in carbon dioxide, water, and halide ions. Unreacted 

contaminants or partially oxidized residuals in the aqueous effluent may require additional treatment 

in the unit. The system provides emission control for hydrogen chloride generated during this process. 

Effectiveness 

The UVIoxidation process option is suitable for destroying organic compounds dissolved in 

groundwater, including chlorinated hydrocarbons, such as TCE, found at Operable Unit 1. The 

effectiveness of this option can be reduced by high concentrations of iron, manganese, and siispended 

solids. However, analytical data does not indicate that this is a concern for this technology. 
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This process option is easily implemented at the site. A small utility-type building can be used to house 

the equipment. Training of personnel and initial monitoring of the equipment are required at the 

beginning of implementation. 

The cost category of this process option is medium. 

Offsite Treatment and Disposal 

Under this process option, contaminated groundwater is containerized and transported to an approved 

treatment facility. The treated water is disposed of at an approved facility. 

Effectiveness 

a This is an effective method for meeting the PRGs. 

If the groundwater is a mixed waste, either it is pretreated to remove the hazardous waste 

components, thus reducing it to a radioactive waste, or it is handled as a mixed waste. Many public 

safety concerns are associated with shipment of these wastes. 

Cost - 

The cost of treating the hazardous waste components of the groundwater or handling the groundwater 

as a radioactive or mixed waste is high. 

Onsite Disposal: Infiltration Gallery 

An infiltration gallery consists of a trench designed to recharge the surficial aquifer. A trench is 

excavated and the base is backfilled with coarse sand or gravel to increase infiltration rates. A benefit 

of this technology is that a hydraulic barrier in the form-of a mound will be created that can redirect 
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groundwater flow. Alternatively, water can be recharged to increase flux through the zone of 

contamination and to flush out materials. 

Effectiveness 

This process option can be effective for disposal of treated groundwater. However, because of the 

presence of french drains beneath the landfill, the infiltrating water could be diverted away from ?he 

contaminated areas. This would negate any intended benefit of recharging water to enhance cleanup. 

An infiltration gallery can be constructed with conventional techniques. 

The cost of an infiltration gallery is medium. 

Offsite Disposal: NPDES - permitted outfall a 
Effectiveness 

This involves modifying the current Mound Plant National Pollutant Discharge Elimination System 

(NPDES) permit to include the discharge of groundwater from Operable Unit 1 remediation activities. 

This process is effective for the disposal of water. The volume of the anticipated discharge is 

inconsequential in comparison to the low flow of the river (223 million gallons per day in 1991 1. The 

anticipated water quality impacts will be evaluated in Section 4. 

This option can be implemented at the site provided quality is adequate to meet NPDES requirements. 

Cost - 

The cost associated with this process option includes modification of the permit and minor equipment 

changes and is in the category of low. 
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e Offsite Disposal: Treatment Residuals 

Disposal of the residuals associated with pretreatment process options can be accomplished at an 

approved offsite facility. Future liabilities associated with any offsite disposal activity must be 

considered prior to  implementing this process option. It is likely, however, that the treatment residuals 

from the UVIoxidation process (salts) can be disposed of in a municipal solid waste landfill. 

2.4. PROCESS OPTIONS SELECTED FOR SOIL AND GROUNDWATER 

The previously discussed process options and technology types that have been selected for further 

investigation ,are shown in Table 11.9. In Section 3, the technology types and process options are 

combined into remedial action alternatives and evaluated in more detail. 
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3. DEVELOPMENT AND SCREENING OF ALTERNATIVES 

- 
3.1. COMBINATION OF TECHNOLOGIES INTO ALTERNATIVES 

In this stage of the feasibility study, general response actions and the technology types for both soil 

and groundwater are combined to form remedial action alternatives appropriate for evaluation. The 

process options that have been identified and retained, as discussed in Section 2, have been assembled 

into twelve alternatives. A wide range of alternatives are considered from limited action to  collection, 

treatment, and disposal. The general response action and technology types that comprise each 

alternative are indicated in Table 111.1. A single technology is selected from two  or more that were 

retained (Section 2). Technology evaluation is based on 1) effectiveness in meeting the remedial action 

objectives, 2) implementability on the basis of engineering constraints and site-specific criteria, and 3) 

estimated cost. 

The effectiveness of an alternative was measured in terms of protection of human health and the 

environment and the reductions in contaminant toxicity, mobility, or volume. Both the short-term (i.e., 

during construction) and long-term li.e., after the remedial action is complete) components of 

effectiveness are evaluated. 

The implementability of an alternative was measured by the technical and administrative feasibility of 

constructing, operating, and maintaining the alternative. Technical feasibility includes the ability to 

construct, reliably operate, and meet technology-specific regulations during the life of the alternative. 

Administrative feasibility includes the ability to  obtain approvals from other offices and agencies, 

storage and disposal capacities, and specific equipment and technical specialists. 

Cost estimates for a particular technology alternative were determined using either vendor-supplied unit 

costs for specialty technologies and the Cost of Remedial Action (CORA) estimator for the commonly 

used options (EPA 1990b). The CORA model is designed for the development of order-of-magnitude 

cost estimates. As specified by the FFA, the cost estimates were compared to  the EPA Compendium 

of Cost of Remedial Technologies at Hazardous Waste Sites, where possible (EPA 1987). In this 

section, estimates were developed for the capital costs and for first-year O&M only. Long-term O&M 

cost estimates are presented in aetaii in Section 4. 

Capital cost estimates by CORA combine labor, material, equipment, testing and monitoring, health and 

safety, and utility costs into one technology construction cost. Estimates for mechanical, electrical, 

instrumentation and control costs are calculated by CORA using percentages. For first-year O&M 

costs, labor is based on standard labor rates as updated in 1993. Maintenance is added as a 
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Table 111.1. Alternatives Array for Mound Plant Feasibility Study 

,- a Aboveground groundwater treatment options include air stripping and UVIoxidation 
V J  

g In situ groundwater treatment option is the permeable treatment wall. 
(D 
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percentage of the subtotal estimated O&M costs. Site preparation, administration, permitting and legal 

services are included as indirect costs for both capital and O&M. Appendix D presents the cost 

estimates for each alternative using the CORA program. 

3.2. SCREENING OF ALTERNATIVES 

3.2.1. Alternative 1 - No Action 

The no-action alternative is retained for comparison and is required by the NCP. It does not involve 

implementing any options as shown in Table 111.1 and therefore is not described in this section. 

3.2.2. Alternative 2 - Limited Action 

The limited action alternative consists of monitoring soil and groundwater quality with the 

implementation of institutional controls to limit access to the site (Table 111.1). Institutional controls 

would be designed to prevent land and groundwater use. Such controls could take the form of fencing 

around the site to minimize contact with soils and deed restrictions to prevent groundwater usage 

a onsite and downgradient. 

Effectiveness 

Institutional controls would likely prevent exposure to groundwater and most contact with 

contaminated soil. However, they would not result in compliance with remediation goals. 

Contaminant toxicity, mobility, or volume for either soil or groundwater would not be significantly 

reduced. Over the long term, some attenuation of the groundwater contamination is expected from 

adsorption, degradation, and dilution. The remaining contaminants in the soils and unsaturated zone 

would continue to act as a source of groundwater contamination. 

lmplementabilitv 

lmplementation of institutional controls is possible with appropriate legal actions, public 

communication, and negotiations with those potentially affected. 
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Cost - 

The capital cost for limited action is estimated to be $78,000. The first-year O&M costs are estimated 

to be $75,000. Additional costs, which could be significant, may include legal fees and compensation 

to affected property owners and cannot be precisely estimated. 

Summary 

The limited-action alternative is implementable and could provide some protection. However, this 

alternative does not reduce the mobility, volume, or toxicity of contamination and consequently does 

not achieve the PRGs. This alternative was retained for further analysis. 

3.2.3. Alternative 3 - Collection and Disposal 

In addition to the set of actions discussed in Alternative 2 (monitoring the soil and groundwater quality, 

implementing access restrictions), the collection-and-disposal alternative also encompasses the 

construction of surface controls and extraction of groundwater for disposal through the Mound Plant 

National Pollutants Discharge Elimination System (NPDESI-permitted outfall (Table 111.1). Under this 

alternative, the soil contamination would be left in place with this alternative. 

Effectiveness 

Surface controls such as grading and lining of existing ditches would manage the runon and runoff and 

reduce infiltration. Reduction of infiltration would slow the rate at which contaminants migrate from 

the unsaturated soil into the groundwater. 

Groundwater extraction with recovery wells would be effective for capturing contaminated 

groundwater beneath the site before migration offsite. Site conditions favoring groundwater recovery 

include high hydraulic conductivities in the glacial outwash, mostly mobile VOCs, and no substantive 

interbedding of clay or silt layers with the saturated glacial outwash. However, because the source 

of groundwater contamination would be left in place, subsurface reduction of the contaminant mass 

would occur over a period of time that is not readily predictable. 

The effluent concentrations are expected to be acceptable for discharge to the NPDES-permitted 

outfall without causing adverse damage to human health and the environment. The discharge, 

however, will be monitored for the current COCs as well as the occurrence of unanticipated 

compounds. If the monitoring indicates unacceptable levels in the effluent, a contingency plan will be 
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implemented. The contingency plan would call for immediate shut-down of the pumping and discharge 

system and the expeditious design and implementation of a treatment system to address the new 

compounds or unacceptable levels of COCs. 

Capture-zone analytical modeling (Appendix El shows that two wells with a total extraction rate of 

45 gallon per minute (gpm) would create capture zones, which would intercept groundwater moving 

!?em Are= B 2nd ?he cnnt=mins?ed gro~ndws?sr j ~ s ?  s n ~ t h  nf .Area R !Flg~re 3 . ! !s  The rraptgre zone 

would be larger in reality because the average saturated thickness is approximately 12 ft but decreases 

to zero toward the eastern boundary of Area B (Figure 1.5). Groundwater extraction would effectively 

reduce the volume of contaminated groundwater. Because pumping creates a hydraulic barrier, 

groundwater extraction would also effectively decrease offsite migration of contaminated groundwater. 

There are uncertainties, however, associated with using of recovery well capture zones to limit the 

offsite migration of groundwater. The size of the capture zones is influenced by pumping rate 

variations, hydraulic gradient changes, and direction of groundwater flow. For example, as seasonal 

groundwater levels increase, the pumping rate would also have to be increased to maintain the same 

effective capture zone. If adjustments are not made in a timely manner, the potential for offsite flow 

of contaminated groundwater may result. Therefore, this alternative would require frequent evaluation 

of system performance with respect to hydraulic gradients and flow directions. Furthermore, if 

groundwater production wells were established nearby in the Buried Valley aquifer at some time in the 

future, the effects of their withdrawals could change groundwater flow directions and gradients, 

resulting in ineffective capture of groundwater contaminants by Area 6 recovery wells. 

If recovery wells are involved in the selected remedy, more sophisticated groundwater modeling would 

be included in the detail design. This modeling would establish: 

- optimum locations for the extraction wells to insure that appropriate, reliable capture zones 
are established; 

- a predicted location for the compliance boundary; and 

- appropriate locations for monitoring wells. 

The technologies associated with this alternative are implementable using conventional construction 

techniques. 
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Capital costs are estimated to be $390,000. The first-year O&M costs are estimated to be $90,000. 

Summary 

The cc!!ecticn-and-disp=sa! a!?ernz?ive wcu!d rednce the \rn!nme nf gr~nndwarer cnn?amins?ion and 

its migration downgradient. For the unsaturated soils, contaminant toxicity or the mobility of 

contaminants would not be reduced. The source for groundwater contamination would remain active, 

which would make the time required for contaminated groundwater recovery unpredictable. However, 

this alternative is retained for further consideration. 

3.2.4. Alternative 4 - Surface Cappina, Collection, and Disposal 

In addition to the set of actions under Alternative 3, Alternative 4 includes the addition of a surface 

cap (Table III.l) (Figure 3.2). Under Alternative 4, a surface cap of low permeability soil would be 

placed on the ground surface above known waste disposal areas and any soils that could be considered 

potential sources of groundwater contamination. The cap design would allow it to be integrated into 

the existing cap for the site sanitary landfill and surface drainage structures to minimize erosion and 

infiltration. 

Effectiveness 

The effectiveness and uncertainties of groundwater collection and disposal were described in 

Alternative 3. A surface cap of low permeability soils coupled with such surface controls would 

enhance infiltration reduction. Extending the surface cap would also reduce infiltration into the 

unsaturated zone. Such a reduction in infiltration would reduce the contaminant flux from the 

unsaturated zone into the groundwater system. Once equilibrium is established between the 

groundwater system and the new contaminant flux, concentrations of groundwater contaminants could 

be less than those without the cap. Hence, a reduction in infiltration ultimately could reduce 

contaminant concentrations in the groundwater. Alternatively, if the primary source of contaminants 

is below the water table, a reduction in infiltration could actually increase equilibrium contaminant 

concentrations in the groundwater. 
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Implementability of collection and disposal would be the same as described in Alternative 3, and a 

surface cap would be implementable using conventional construction techniques. However, special 

design and careful construction would be required for areas with steep slopes. 

To make augmentation of the existing cap feasible, the low-permeability soil option was Cosen since 

it was the best match to the existing cap and could be used to extend the cap over the desired areas 

with less disruption to the current containment system. Given the steep sides of the existing landfill, 

however, an added degree of difficulty exists in the design and implementation of the surface cap 

extension. 

Cost - 

Capital costs are estimated to be $560,000. The first-year O&M costs are estimated to be $1 10,000. 

Summary 

This alternative would reduce the volume of contamination in the groundwater and its migration 

downgradient. The addition of the cap would also reduce the mobility of the contaminants in the soils 

that potentially migrate to the groundwater. This alternative, however, is similar to Alternative 3, and 

is not materially enhanced by the addition of the cap. This alternative is screened from further 

consideration. 

3.2.5. Alternative 5 - Collection, Treatment, and Disposal 

Alternative 5 consists of collection, onsite treatment, and disposal of groundwater from the Mound 

Plant NPDES-permitted outfall (Table 111.1). Groundwater would be extracted as described for 

Alternatives 3 and 4; and, as with capping, surface controls (such as lining of existing ditches) would 

be used to limit infiltration. 

As groundwater is extracted, it would be treated onsite using a treatment train of process options. 

The option for treating VOCs in the groundwater will be either air stripping, cascade aeration, or 

UVIoxidation. OEPA air regulations dictate which groundwater remediation technology is selected; 

cascade aeration is the most economical way to remove VOCs from the groundwater. In cascade 

aeration and air stripping, contaminants are transferred from the aqueous phase to the vapor phase and 

emitted to the atmosphere. When vapor phase treatment is required, the effluent air stream from the 
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cascade aerator or air stripper is typically run through a carbon adsorption or thermal treatment unit. 

Both of these technologies are infeasible as offgas treatment because of the groundwater contaminants 

present at Operable Unit 1. The heavily chlorinated VOCs would produce very corrosive combustion 

products (hydrochloric acid) in a thermal treatment unit and greatly reduce the expected life of 

conventional equipment. The low influent concentrations would have a large fuel requirement to 

achieve efficient destruction. Carbon's affinity to vinyl chloride (one of the groundwater contaminants 

found a t  Operable Unit 1) is rJery !nw, making efficient removal of vinyl chloride from the vapor effluent 

cost-prohibitive. 

Because neither of these vapor treatments will work for the contaminants found at Operable Unit 1, 

conventional air stripping or cascade aeration can be used only if uncontrolled emissions from the unit 

meet OEPA air-quality requirements. Although air modeling may demonstrate that emissions are 

acceptable, conventional air stripping and cascade aeration will not be considered further. The 

UVIoxidation process option will be used as the representative process option for onsite groundwater 

treatment in this and all other applicable alternatives. Power requirements make this technology more 

expensive per gallon treated, but air emissions are virtually eliminated, and the unit is able to meet air 

quality requirements. 

The existing contaminant concentrations also suggest that cascade aeration can be a viable treatment 

technology. Such devices are inexpensive to  build, and inexpensive and reliable to operate. Provided 

the expected volatile concentrations are within limits, this would be the technology of choice. The 

limits on influent concentration are both the amount of volatiles that can be removed by such aerators 

(removal efficiency) and the amount of volatiles that can be freely released to the atmosphere (air 

pollution constraints). The utility of cascade aerators will be examined carefully during the detail 

design phase, should this alternative be selected. However, were it is identified as the candidate 

technology, the capital and operating costs of the alternative as a whole could be biased low. Should 

detail design reveal that cascade aerators are unsuitable, the existing cost estimates would be 

unrealistically low. Therefore, cascade aerators, while remaining a possibly suitable technology, will 

not be incorporated into the alternatives at this time. 

Effectiveness 

The effectiveness of groundwater collection would be the same as described in Alternative 3. The 

aboveground treatment of extracted groundwater would be effective for reducing contaminants to 

levels low enough to  ensure NPDES discharge. Current inorganic levels do not require pretreatment. 

Monitoring will be performed during the treatment to determine the need for pretreatment; increased 

inorganic levels could lead to required pretreatment. 
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The components of Alternative 5 are implementable using available construction techniques and water- 

treatment technologies. 

Cost - 

Capital costs are estimated to be $640,000. The first-year O&M costs are estimated to be $1 10,000. 

Summarv 

This alternative would reduce the volume of contaminated groundwater and its migration 

downgradient. Extracted groundwater would be treated before discharge through NPDES-permitted 

outfall. This alternative is retained for further analysis. 

3.2.6. Alternative 6 - Surface C a ~ ~ i n a ,  Collection, Treatment, and Disposal 

Alternative 6 is similar to Alternative 5 with the addition of a surface cap of low-permeability soil 

(Table 111.1). A surface cap of low-permeability soil would be placed on the ground surface above 

known waste disposal areas that could be considered potential sources of groundwater contamination. 

The cap would be designed for integration into the existing cap for the site sanitary landfill and surface 

drainage structures so that erosion and infiltration would be minimized. 

Effectiveness 

The effectiveness of the groundwater collection, onsite treatment, and disposal components would 

remain the same as described for Alternative 5. A surface cap would serve to isolate any remaining 

soil contamination. 

Implementability 

The implementability of Alternative 6 would be similar to that described for Alternative 5. The design 

and installation of a surface cap of low permeability soils utilizes conventional, widely applied 

construction techniques. 
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a Cost - 

Capital costs are estimated to be $810,000. The first-year O&M costs are estimated to be $1 20,000. 

Summary 

This alternative would reduce the volume of contaminated groundwater and its migration 

downgradient. The addition of the cap would also reduce the movement of residual contaminants from 

the soils to the groundwater. This alternative is retained for further consideration. 

3.2.7. Alternative 7 - Containment, Collection, and Disposal 

Alternative 7 consists of groundwater containment, collection, and disposal (Table 111.1). Collection 

and disposal-without-treatment options would be the same as described in Alternative 3. As 

groundwater is extracted, it would be discharged through the Mound Plant NPDES-permitted outfall. 

However, under this alternative, groundwater would also be contained onsite with a low-permeability 

subsurface wall around the western and southern perimeter of Area B constructed by the slurry column 

technique (Figure 3.3). Groundwater within Area B would be extracted only at a rate sufficient to 

maintain a hydraulic gradient across the containment barrier toward Area B (Figure 3.4). If there is any 

remaining contaminated groundwater south of the Area B containment barrier, a temporary low- 

discharge extraction well may be installed to enhance dissipation of the contaminants. A converted 

monitor-well may be used for this purpose. A capture zone formed by this hypothetical well is shown 

in Figure 3.4. 

Effectiveness 

. The effectiveness of the surface controls and offsite disposal under Alternative 7 will be similar to that 

described for Alternative 3. A subsurface barrier to groundwater flow may potentially provide more 

protection for human health and the environment downgradient of the site compared to a recovery- 

well-induced barrier alone. This difference in protection is because capture zones change in response 

to pumping variations and groundwater flow directions. Subsurface barrier walls, however, would 

consistently limit offsite groundwater flow regardless of changing hydrogeological conditions. Three 

extraction wells pumping at low rates (2 to 5 gpm) in Area B would be effective for maintaining a 

hydraulic gradient toward Area B because the initial hydraulic gradient would be relatively low after 

e installation of the containment wells (Appendix El. 
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The slurry column subsurface barrier is more effective than the slurry wall in protecting the health and 

safety of workers because little or no contaminated soils are excavated during construction. Bentonite 

is mixed in place with the natural soil and sediments. Therefore, no materials are produced that would 

require treatment or offsite disposal. 

Implementability 

The implementability of groundwater collection and disposal has been described under Alternative 3. 

The slurry column subsurface barrier has been constructed to  depths of up to  50 ft at other sites. Any 

subsurface utility lines near the proposed location of the subsurface barrier walls would have to  be 

relocated prior to  construction. 

Cost - 

Capital costs are estimated to be $850,000. The first-year O&M costs are estimated to  be $90,000. 

Summary 

This ,alternative would reduce the volume of groundwater contamination. The containment option 

would also keep contaminated groundwater from potentially migrating offsite. However, the source 

of groundwater contamination would remain active, which would make the time for contaminated 

groundwater recovery unpredictable. This alternative is very similar to Alternative 3 and is not 

enhanced by the addition of the slurry columns. Therefore, this alternative is screened from further 

consideration. 

3.2.8. Alternative 8 - Surface Cap, Containment, Collection, and Disposal 

Alternative 8 consists of Area B groundwater containment with a subsurface barrier, recovery of 

contaminated groundwater from inside and south of Area B, and disposal of the extracted 

groundwater. A surface cap of low permeability soils has been added to this alternative. The cap 

would be placed above known waste disposal areas that could be considered potential sources of 

groundwater contamination. The design of the cap would be integrated with the existing cap for the 

site sanitary landfill. 
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a Effectiveness 

The surface cap would cause a decrease in the rate at which contaminants from the unsaturated zone 

enter the groundwater. With this source control, groundwater recovery would be more efficient. 

The implementability of this alternative would be similar to that of Alternative 7. The surface-cap 

implementability has been described under Alternatives 4 and 6. 

Cost - 

Capital costs are estimated to be $1,000,000. The first-year O&M costs are estimated to be 

$1 10,000. 

Summary 

This alternative would reduce the volume of groundwater contamination. The addition of the cap 

would also reduce the mobility of the contaminants in the soils that potentially migrate to the 

groundwater. Contaminated groundwater would be kept from migrating offsite by the containment 

wall. This alternative is very similar to Alternative 3 and is not enhanced by the addition of a cap. 

Therefore, this alternative is screened from further consideration. 

3.2.9. Alternative 9 - Containment, Collection, Treatment, and Disposal 

Alternative 9 consists of groundwater containment with a subsurface barrier, contaminated 

groundwater recovery from inside and south of Area B, onsite treatment of extracted groundwater, and 

- disposal of the treated groundwater. The subsurface barrier and groundwater collection would be the 

same as described in Alternatives 7 and 8. The onsite groundwater treatment would be the same as 

described in Alternatives 5 and 6. 

Effectiveness 

The effectiveness of the groundwater extraction technologies would be the same as described 

previously for Alternative 7. The aboveground water treatment technologies may receive groundwater 

with higher concentrations because the amount of uncontaminated groundwater extracted would be 

reduced compared to pumping systems not enhanced with containment options; However, because 
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the treatment train is designed with respect to onsite groundwater concentrations, these increases 

would not be enough to limit effectiveness. 

Implementability 

The implementability of Alternative 9 would be the same as described for Alternatives 5 and 7. 

Combiiiiiig genera! respense zctians wnlrld pose no additional implementability problems. 

Cost - 

Capital costs are estimated to be $1,100,000, assuming that no contaminated soil will be excavated 

because the vertical barrier will be constructed outside of the perimeter of the old landfill. The first- 

year O&M costs are estimated to be $1 10,000. 

Summary 

This alternative would reduce the volume and toxicity of groundwater contamination. Contaminated 

groundwater would be kept from migrating offsite by a subsurface barrier and groundwater extraction 

inside the containment. Toxicity of the extracted groundwater would be reduced with the onsite 

treatment system prior to NPDES-permitted discharge. This alternative is retained for further analysis. 

3.2.10. Alternative 10 - Surface Cap, Containment, Collection, Treatment, and Disposal 

Alternative 10 consists of a subsurface barrier for groundwater containment, contaminated 

groundwater recovery within and south of Area B, treatment of the extracted groundwater prior to 

NPDES-permitted discharge, and a surface cap to reduce infiltration (Table III.1). The subsurface 

barrier and groundwater recovery components have been described in Alternatives 7 and 8. The 

treatment technologies have been described in Alternatives 5 and 6. The surface cap has been 

described in Alternative 4. 

Effectiveness 

The effectiveness of the subsurface barrier, groundwater recovery, treatment, and disposal 

components of this alternative would be the same as discussed in previous alternatives. The addition 

of the surface cap would be effective at isolating any residual unsaturated zone contaminants from the 

groundwater medium, which may reduce the length of time of groundwater recovery. 
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The components in this alternative are implementable with conventional construction techniques. Their 

implementability has been described in previous alternatives. 

Cost - 

Capital costs are estimated to be $1,300,000, assuming that no contaminated soil will be excavated 

because the vertical barrier will be constructed outside of the perimeter of the old landfill. The first- 

year O&M costs are estimated to be $1 20,000. 

Summary 

The subsurface barrier and groundwater recovery components of this alternative would reduce 

groundwater contaminant volume and mobility. The onsite treatment technologies would reduce 

contaminant toxicity prior to discharge. The surface cap would reduce groundwater contamination 

sources. This alternative is retained for further analysis. 

3.2.1 1. Alternative 1 1 - In Situ Groundwater Treatment 

Alternative 11 consists of subsurface permeable treatment walls and slurry columns (Table 111.1). 

Subsurface permeable treatment walls are composed of a mixture of iron shavings and sand installed 

in the subsurface downgradient of the site. The slurry columns serve to  direct the flow of groundwater 

toward the treatment walls and minimize movement of groundwater offsite (Figure 3.5). 

Effectiveness 

Reports of bench-scale and field pilot-scale studies have shown effective chlorinated-VOC removal by 

permeable treatment walls composed of iron filings mixed with sand (Gillham et al. 1993). No 

inorganic or biological precipitates were found when one of the treatment walls from a pilot study was 

cored after two years of operation (Vogan 1994). Uncertainties arise with respect t o .  long-term 

performance given the site-specific inorganic groundwater chemistry and the feasibility of directing 

groundwater flow into the permeable treatment wall with seasonal variations in groundwater flow 

direction. Bench-scale and pilot-scale treatability studies would be necessary to reduce the uncertainty 

associated with the long-term effectiveness of the treatment wall with respect to the site 

geochemistry. Detailed, numerical, flow modeling would reduce the uncertainty associated with 

subsurface barrier effects on groundwater flow. 
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If needed to ensure that the groundwater flow direction is toward the outside of Area B through the 

treatment wall, a recovery well could be located south of the containment area. The well is not a 

major component of the system and could be added later if warranted. This recovery well would be 

pumped at a rate that would maintain a lower groundwater level outside the treatment wall ensuring 

outward giuiindwaiei floiv. The capture zcxe crssted by this we!! W C L ' ! ~  B!SC I.??PTPPP? n y  remaining 

groundwater contamination just south of Area B outside of the containment. Because this extraction 

well would withdraw much more noncontaminated groundwater than contaminated groundwater, it 

would be expected that because of dilution, this untreated water could be discharged through the 

NPDES-permitted outfall. 

The implementability of the slurry column has been described under Alternative 7. Conventional 

techniques are used in construction of the permeable treatment wall. 

Cost - 

Capital costs are estimated to be $1,300,000, assuming that no contaminated soil will be excavated 

because the vertical barrier will be constructed outside of the perimeter of the old landfill. The first- 

, year O&M costs are estimated to be $76,000. 

Summarv 

Because this alternative uses a passive system to treat contaminated groundwater, O&M costs, such 

as power usage and disposal, are not required. Also, implementing this alternative effectively reduces 

the contaminant mass in the groundwater in situ. However, as with other alternatives not augmented 

with the capping option, the source for groundwater contamination remains active, which would make 

the time for contaminated groundwater recovery unpredictable. This alternative is retained for further 

investigation. 

3.2.12. Alternative 12 - Surface C ~ D  and In Situ Groundwater Treatment 

Alternative 12 is similar to Alternative 11 with the addition of a surface cap (Table 111.1 ). The design 

of the surface cap has been described in previous alternatives. 
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The effectiveness of Alternative 12 would increase relative to  that of Alternative 11. A surface cap 

would decrease the migration of contaminants from the source, which would mean less groundwater 

contamination to  remediate over the long term. However, i f  the treatment wall remains an effective 

treatment technology in the long term (i.e., over 20 years), control of the source may not be critical. 

If that is the case, uninhibite:! Issching of unsaturated zcne contzminatinr! may he desir?h!e as a !nnn- a 

term remediation measure. 

Construction of the surface cap and in-situ groundwater treatment would use conventional techniques 

as described in previous alternatives. The permeable treatment wall, however, is an innovative 

technology that requires special installation techniques. 

Cost - 

a Capital costs are estimated to be $1,400,000, assuming that no contaminated soil will be excavated 

because the vertical barrier will be constructed outside of the perimeter of the old landfill. The first- 

year O&M costs are estimated to  be $92,000. 

Summarv 

As with Alternative 11, this alternative effectively reduces the contaminant mass in the groundwater 

in situ. The addition of the cap would also reduce the mobility of the contaminants in the soils that 

potentially migrate to the groundwater. This alternative is retained for further analysis. 

3.3. SELECTION OF ALTERNATIVES FOR DETAILED ANALYSIS 

Table 111.2 lists the alternatives retained for the detailed analysis described in Section 4. Table 111.3 

describes how these retained alternatives are renumbered for use in Section 4. 
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Table 111.2. Alternatives Array for the Detailed Analysis 

Aboveground groundwater treatment options, and ultravioletloxidation. 
In situ groundwater treatment option is the permeable treatment wall. 



Table 111.3. Renumbering of Alternatives 
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4. DETAILED ANALYSIS OF ALTERNATIVES 

This section presents a detailed analysis of the alternatives that were retained from the initial 

screening, which is presented in Section 3. Detailed estimates of capital costs and O&M costs are 

presented in Appendix F. The remaining alternatives have been summarized and renumbered 

sequentially as shown in Table IV.1. Each alternative is evaluated in detail using nine evaluation 

criteria, which are categorized into three criteria groups: 

- threshold criteria 

- overall protection of human health and the environment, and 
- compliance with ARARs (unless a specific ARAR is waived) 

- primary balancing criteria 

- long-term effectiveness and permanence, 
- reduction of toxicity, mobility, and/or volume through treatment, 
- short-term effectiveness, 
- implementability, and 
- cost 

- modifying criteria 

- state acceptance, and 
- community acceptance. 

The modifying criteria are not used to analyze the alternatives in this section. State acceptance of any 

of the alternatives has been determined by draft-document review by the OEPA. After the FS report 

is finalized and the proposed plan is released, a public comment period will follow. The nature of the 

public comments will determine the public acceptance of any alternative. 

4.1. ALTERNATIVE 1 - NO ACTION 

Under Alternative 1, no action would be taken at Operable Unit 1. The only evaluation criteria 

applicable to this alternative are the threshold criteria: compliance with ARARs and overall protection 

of human health and the environment. Analysis of the alternative based on these criteria is discussed 

in the following sections. 

4.1 .l. Comdiance with ARARs 

The no-action alternative would not comply with ARARs. Also, it would not meet risk-based criteria. 
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ÿ able IV.1. Detailed Analysis of Alternatives 

of higher groundwater 

hronic freshwater 



Table IV.1. (page 2 of 3) 

6-Contain1 
collectltreatl 
disposal 

Reductlon of toxicity. 
mobility, or volume of 

contsdnwts Implementability 

5-Surface capl 
collectltreatl 
dlsposal 

collectltreat/ 
disposal 

Overall protection of 
human heakh end 

environment number Short-term effectiveness 

Will meet chemical- 
and ection-specific 
ARARs as long as 
the remedic11 action 
is operatior~al. No 
location-specific 
ARARs apply. Will 
meet risk-based 

Will meet chemical. 
and action-specific 
ARARs as long as 
the remedial action 
is operational. No 
location-specific 
ARARs apl~ly. Will 
meet risk-l~esed 

Long-term effectiveness end 
permanence 

criteria. 

Minimal worker and community 
risks during construction are easily 
mitigated. No significant 
environmental impact. 

Risk associated with the source 
term would remain but be 
reduced by the presence of the 
cap. Uncertainties associated 
with the source term and 
contaminant absorption make an 
predictions of the remedial 

I lifetime indeterminate. The 
presence of the cap would reduc 
the contaminant flux into 

, groundwater which may reduce 
the remedial action lifetime. 

I 

Worker and community risks during 
slurry column installation would 
have to be minimized. Disposal may 
be required for residual soils 
generated from the slurry column 
installation. 

i 

criteria. I I 

Risk associated with the source 
term would remain. Uncertaintic 
associated with the source term 
and contaminant absorption mak 
any predictions of the remedial 
action lifetime indeterminate. 
However, the containment will 
reduce the remedial action 
lifetime. 

Will meet chemical- 
and action-specific 
ARARs as long as 

I the remedial action 
is operational. No 

I location-specific 
ARARs apply. Will 
meet risk-based 

Worker and community risks during 
slurry column installation would 
have to be minimized. Disposal may 
be required for residual soils 
generated from the slurry column 
installation. 

As long as the 
remedial action is 
implemented, 
potential for human 
and environmental 
exposure is limited. 
The cap may 
accelerate 
remediation time by 
reducing contaminant 
flux into 
groundwater, reduce 
potential soil 
exposure. 

Toxicity, mobility, and 
volume of the groundwater 
contaminants will be 
reduced while the remedial 
action is operational. This 
remedial option will reducc~ 
the mobility of the soil 
contaminants. 

As long as the 
remedial action is 
operational, potential 
for human and I environmental 
exposure is limited. 
The containment may 
accelerate 
remediation. 

Easily implementable after 
the completion of 
preconstruction surveys for 
the slurry columns. 

Toxicity, mobility, and 
volume of the groundwater 
contaminants will be 
reduced while the remedic11 
action is operational. This 
remedial option will not 
reduce the mobility of the 
soil contaminants. The 
slurry wall will reduce the 
offsite migration of 
groundwater contaminants 
during brief shutdown 

Risk associated with the source 
term would remain but be 
reduced by the presence of the 
cap. Uncertainties associated 
with the source term and 
contaminant absorption make any 
prediction of the remedial action 
lifetime indeterminate. The 
presence of the cap and 
containment would significantly 
reduce the remedial action 
lifetime. 

As long as the 
remedial action is 
operational, potential 
for human and 
environmental 
exposure is limited. 
The cap and 
containment may 
accelerate 
remediation and 
reduce potential soil 
exposure. 

periods. 

Toxicity, mobility, and 
vofurne of the groundwater 
contaminants will be 
reduced while the remedial 
action is operational. This 
remedial option will reduce 
the mobility of the soil 
contaminants. The slurry . 
wall will reduce offsite 
migration of groundwater 
contaminants during brief 
shutdown periods. 

Easily implementable after 
the completion of 
preconstruction surveys for 
the slurry columns. 



3 n m 
o m  n Table IV. 1. (page 3 of 3) 
S I. -" 

8-111 sHu 
groundwater 
treatment 

9-Surface 
caplin sHu 
groundwater 
treatment 

Will meet chemical- 
and action-specific 
ARARs as long as 
permeable barrier is 
functional. No 
location-specific 
ARARs apply. Will 
meet risk-based 
criteria. 

Exposure risk to workers will Risk associated with the source 
increase during excavation term would remain. Uncertainties 
activities. Worker and community associated with the source term 
exposure during and contaminant absorption make 
constructionlinstallation phases any prediction of the remedial 
would have to be minimized. action lifetime indeterminate. 
Disposal would be required for any This passive alternative offers 
contaminated residual soils more permanence than the active 

Will meet chemical. 
and action-specific 
ARARs as long as 
permeable barrier is 
functional. No 
location-specific 
ARARs apply. Will 
meet risk-based 
criteria. 

I 

generated from the slurry wall 
installation. The remedial action 
would take longer than a pump and 
treat technology to reach 

I remediation goals. I 

alternatives. 

Potential for human 
I and environmental 

exposure is greatly 
reduced over pump 
and treat 

Exposure risk to workers will 
increase during excavation 
activities. Worker and community 
exposure during construction1 

installation phases would have to be 
minimized. The remedial action 
would taka longer than a pump and 
treat technology to reach 
remediation goals. 

technologies. 

Risk associated with the source 
term would remain but be 
reduced by the presence of the 
cap. Uncertainties associated 
with the source term and 
contaminant absorption make any 
prediction of the remedial action 
lifetime indeterminate. This 
passive alternative offers more 
permanence than the active 
alternatives. 

and environmental 
exposure is greatly 
reduced over pump 
and treat 

from potential soil 
exposure are 
minimized. 

Toxicity, and mobility of 
the groundwater 
contaminants will be 
reduced. This remedial 

'option will not reduce the 
mobility of the soil 

contaminants. 

Toxicity, and mobility of 
the groundwater 
contaminants will be 
reduced. This remedial 
option will reduce the 
mobility of the soil 
contaminants. 

This technology has not 
been implemented on a full 
scale, but has been 
effective in pilot scale 
studies. Agency approval 
may be difficult to  obtain 
due t o  lack of previous full- 
scale remedial actions with 
this technology. 

This technology has not 
been implemented on a full 
scale, but has been 
effective in  pilot scale 
studies. Agency approval 
may be difficult obtain due 
to lack of previous full-scale 
remedial actions with this 
technology. 

aThis total cost is in  addition to the total cost shown under Alternative 2 (common cost). 



a 4.1.2. Overall Protection of Human Health and the Environment 

For the no-action alternative, the risks associated with unrestricted access to  contaminated 

groundwater result primarily from VOC contamination. The lifetime excess cancer-risk for a residential 

scenario is estimated at 5 x lo4 and the hazard index for noncarcinogens is 36. The lifetime excess 

cancer-risk from exposure to contaminated soil for an industrial scenario is estimated at 6 x 1 o - ~ .  The 

pc?=n?i=! =n\.fircnmon?a! imps~ ts  nf nn actinn at the site will he evaluated in the Site ecological 

assessment. 

As with any baseline risk assessment, considerable uncertainties are associated with these estimates. 

For the no-action alternative, the most significant uncertainty is whether maximum contaminant 

concentrations have been detected by previous site investigations. If access to  the landfill and 

underlying groundwater were not restricted and areas were excavated for future land use, it is likely 

that significantly higher levels of contamination would be encountered than those evaluated in the 

baseline risk assessment. Some hot spots or buried materials could present an imminent risk to  human 

health or the environment if they were encountered and released. 

4.2. ALTERNATIVE 2 - INSTITUTIONAL CONTROLS 

As opposed to the no-action alternative, this alternative includes the installation of a fence to prevent 

access to  the landfill and may also include mechanisms, such as deed restrictions, to restrict access 

to groundwater. 

4.2.1. Com~liance with ARARs 

This alternative does not comply with ARARs throughout the site. 

4.2.2. Short-Term Effectiveness 
1 

An environmental impact is not likely to be associated with this action. Because the contamination 

is not addressed, this alternative does not meet remedial action objectives. 

4.2.3. Lona-Term Effectiveness and Permanence 

Risks associated with the source and groundwater would remain the same as under the no-action 

alternative. It is likely that organic contaminants would eventually degrade biologically. However, 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS04A.WP4 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994 

Analysis of Alternatives 
Page 4-5 



contaminant concentrations could increase if contaminants were released from suspected source areas 

in the future. 

4.2.4. Overall Protection of Human Health and the Environment 

Institutional controls would restrict access to the landfill and contaminated groundwater, thereby 

reducina or eliminating potential onsite human exposures. However, access restrictions may not be 

enforceable at offsite areas where the plume may migrate. Based on current data, offsite 

concentrations do not pose a significant risk, although these concentrations could become significant 

if production wells were shut down or i f  additional contaminants were released from suspected Area 

B source-areas. Alternatively, if production wells were not shut down, the contaminant levels in these 

wells could pose a significant risk as the plume is pulled toward them. Environmental impacts would 

be similar to those associated with no action. Again, considerable uncertainties are associated with 

these estimates. 

4.2.5. Reduction of Toxicitv, Mobility, or Volume of Contaminants 

'The volume of contaminated groundwater would increase as the plume spread, although the 

concentrations would likely decrease as the contaminants disperse through a larger area. The mobility 

of the plume would increase if it reached areas of higher groundwater velocity in the Buried Valley 

aquifer. Generally, toxicity will be reduced as contaminants are broken down. However, in the case 

of'TCE and DCE, both degrade to the more toxic metabolite, vinyl chloride. 

4.2.6. Implementability 

lnstitutional controls could be easily implemented onsite using conventional construction practices. 

This alternative could also be easily implemented from an administrative standpoint because, for the 

foreseeable future, DOE will retain control over land use within the Mound Plant. However, enforcing 

deed restrictions and controlling use of *groundwater offsite could be very difficult. 

The following costs represent costs of elements common to all alternatives. The capital cost for 

Alternative 2 is $1 39,000. The annual O&M cost is $201,000, and the present value of the 30-year 

O&M cost is $3,840,000. The total cost is $3,980,000. Common costs would be in addition to the 

capital cost, O&M, present-value O&M, and total costs given for each alternative. 
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4.3. ALTERNATIVE 3 - COLLECTION AND DISPOSAL 

Alternative 3 consists of groundwater collection and NPDES-permitted disposal of the extracted 

groundwater. Groundwater would be extracted from two wells pumping a total of 45 gpm (Figure 3.1 ) 

and piped to the NPDES-permitted outfall where it would be discharged to the Great Miami River. 

4.3.1. Com~liance with ARARs 

The VOC concentrations in the discharge water from this remediation system would comply with the 

Chronic Freshwater Criteria ARARs according to the following assumptions: 

- Two wells with equal capacities and discharge rates, which are assumed to be about 25 
gpm each, 

- Well 1, draining water from near monitor well 370, will have VOC concentrations similar 
to those in 370, according to data from 1993 and 1994. 

- Well 2, near monitor well 63, will have VOC concentrations similar to those in 63, 
according to data from December 1991 through 1994. 

- The combined discharge would have concentrations near the arithmetic average of the two 
wells. 

Table IV.2 shows the anticipated initial concentrations from each well, their average, and the Chronic 

Freshwater Criteria for each contaminant. The initial concentrations could increase somewhat during 

the early stages of remediation but should begin to fall exponentially within a few months. The VOCs 

shown are those identified as COCs (human health) from the risk assessment plus other VOCs with 

noticeable concentrations in the monitor wells. The initial concentrations are less than the Freshwater 

Criteria. 

Also shown on Table IV.2 are anticipated dissolved metals concentrations in the discharge. These data 

are from the filtered samples collected during the Operable Unit 9 groundwater sweeps. As may be 

seen, with the exception of metals whose detection limits are near or above the chronic Freshwater 

Criteria, only zinc is of possible concern. Background values of zinc have not been established for the 

Great Miami River, and the discharge of zinc in Mound Plant NPDES outfall 0001 is monitored, but not 

limited. 

4.3.2. Short-Term Effectiveness 

The community and workers could be exposed to airborne COCs caused by volatilization of 

groundwater contaminants during pipeline construction or installation of the extraction wells. To 
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Table IV.2. Observed Concentrations (in pg/L)  and computations of Estimated Discharges for 
Alternative 3 

tetrachloroethene (PCE) 

tetrachlomethane (carbon tetrachloride) 

1,1,1 -trichloroethane (1 ,I ,1 -TCA) 

Vdatile Organic Compound 

trichloroethene (TCE) 

trichlorofluoromethane 

trichloromethane (chloroform) 

chlEethene (vinyl chloride) 

13. 1 535. 1 274. 1 1 1,600.' 
Itotal DCEI 

Well 63 Well 370 Average 

3.9 1 3.2 1 3.6 I -- - 

[well 3741 

Chronic Freshwater 
criteriab 

23. 228. 1 125. I 84C. 

aacute criterion; no chronic criteria listed. 
b1 988 Water Quality Criteria 
- no criterion. 
U = not detected at the limit shown 
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a mitigate the possibility of any exposure, continuous air-monitoring would be performed during all 

construction/installation work, and, if necessary, appropriate mitigation measures would be employed. 

No significant environmental impacts would be expected as a result of this remedial action. 

4.3.3. Lona-Term Effectiveness and Permanence 

Under this alternative, long-term monitoring of groundwater flow and extraction-well efficiency, as well 

as adequate maintenance and adjustments through time, would ensure long-term effectiveness of the 

groundwater recovery system. 

Simplified calculations using the estimated groundwater velocity under groundwater recovery 

conditions and the highest COC retardation coefficient (TCE) indicate that groundwater would move 

through Area B as much as 30 times faster than the VOC contaminants (Appendix E). This suggests 

that many pore volumes of groundwater would have to be removed from beneath Area B to achieve 

PRGs. 

Soil contamination would be reduced over time by leaching contaminants into the groundwater. 

a Prediction of the lifetime of remedial action is indeterminate without additional characterization of the 

source, unsaturated zone, and geochemistry because of the uncertainties of estimating contaminant 

flux through the unsaturated zone and contaminant ad~orption/desorption on the aquifer matrix. 

4.3.4. Overall Protection of Human Health and Environment 

Extracting groundwater would significantly reduce the potential for offsite contaminant migration. 

However, if the system is shut down for an extended time, offsite groundwater flow could occur; 

temporary shutdowns for maintenance purposes would not have adverse effects. Maintaining the 

contaminated groundwater within the boundaries of Area B significantly reduces the potential for 

adverse effects to human health and the environment. However, the mobility of soil contaminants 

through the unsaturated zone would not be reduced with this alternative. 

Assuming all discharges are in compliance with an NPDES permit, environmental impacts associated 

with this remedial action could likely be comparable to the no-action alternative. However, it is 

possible that the recovery wells could pump unanticipated contaminants (e.g., metals at concentrations 

that could pose a risk to surface water receptors). Such contamination could be mitigated by adequate 

a monitoring and short-term treatment as described in the next alternative. 
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m 4.3.5. Reduction of Toxicitv, Mobilitv, and Volume 

Extracting contaminated groundwater would reduce mobility and volume of contaminants in the 

groundwater. 

In areas where infiltration is not controlled, the contaminants found in the unsaturated zone would be 

reduced over time through leaching into the groundwater and from natural degradation processes; their 

mobility would not be reduced with this technology. The contaminants in the soil would continue to 

act as a source even after the removal of several pore volumes of groundwater. However, the 

recovery wells would create a hydraulic barrier that would prohibit most groundwater from moving 

offsite. 

This remedial alternative 

- uses standard construction techniques, 
- has been proven to run with minimal operating problems at other sites, 
- uses standard equipment that can be obtained from multiple vendors, and 
- can be operated by site personnel after an orientation by the selected vendor. 

Disposal would consist of an NPDES-permitted discharge to the Great Miami River. The discharge 

volumes (approximately 45 gpm) would be a small increment in the current NPDES discharge. 

The capital cost for Alternative 3 is $205,000. The annual O&M cost is $3,000, and the 30-year 

O&M cost is $57,300. The total cost is $262,000 (plus the common costs from Alternative 2). 

4.4. ALTERNATIVE 4 - COLLECTION, TREATMENT, AND DISPOSAL 

Alternative 4 consists of onsite collection and treatment and NPDES-permitted disposal of groundwater. 

Groundwater would be extracted from two wells, pumping a total of 45 gpm (Figure 3.1 ), and pumped 

to an influent storage tank to allow system stabilization and influent sampling representative of the 

average concentrations entering the treatment equipment. Groundwater with added hydrogen peroxide 

would then be pumped from the influent storage tank to an UVIoxidation unit where the VOCs would 

be destroyed (Figure 4.1 1. In the UVIoxidation unit, a low-pressure UV lamp assembly would irradiate 
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VOCs = 'volatile organic compounds 

UV = ultra violet 

Figure 4.1. Flow diagram for groundwater treatment with UVIoxidation unit. 



the groundwater as it passed through; the UV radiation would produce hydroxyl radicals from the 

added hydrogen peroxide. The organic contaminants would then be oxidized by the hydroxyl radicals, 

causing their decomposition into carbon dioxide, water, halides, and, in some cases, organic acids 

(EPA 1993b). The treated groundwater would then be pumped to the effluent storage tank to allow 

for effluent sampling prior to an NPDES-permitted discharge to the Great Miami River. 

As discussed in Section 3, the UV oxidation treatment system is one of several potentially viable 

treatment trains for VOCs. Both cascade aeration and conventional air stripping offer the possibility 

of adequate treatment. Since only one representative technology is needed to support thorough 

discussion of an alternative, only UV oxidation is presented. Final selection of technologies will be 

done during remedial design, when any of these systems may be determined to be optimal. 

4.4.1. Comdiance with ARARs 

The UVIoxidation unit would be designed so that ARARs are met. All discharges would be monitored 

to ensure that discharges are meeting the requirements set by the NPDES permit, which must be 

obtained prior to startup of the remedial action. The remedial action would be operated until.the COC 

groundwater concentrations are at or below risk-based PRGs. 

4.4.2. Short-Term Effectiveness 

The community and workers could be exposed to airborne COCs, caused by the volatilization of 

groundwater, during the construction or installation of the remedial equipment and operation of the 

treatment equipment. To mitigate the possibility of any exposure, the following procedures would be 

implemented: 

- Continuous air monitoring would be performed during all constructionlinstallation work, and 
if necessary, appropriate mitigation measures would be.employed. 

- All equipment in the treatment process would be sealed to prevent volatilization of 
contaminants. 

No significant environmental impacts are expected as a result of this remedial action. 

4.4.3. Lona-Term Effectiveness and Permanence 

UVIoxidation has been proven effective for the destruction of VOCs in extracted water at many sites. 

The destruction efficiencies required to meet typical NPDES-permit discharge limits is attainable. The 
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collection, treatment, and disposal system would be designed so that the monitoring required to a determine influent and effluent concentrations would be easily accomplished. 

The UVIoxidation system requires regular maintenance by trained personnel, including cleaning the low- 

pressure UV lamp assembly and replacing components when needed. Cleaning frequency ranges from 

once per month to once every three months depending on concentration of suspended solids formed 

during treatment or in the influent (EPA 1993b). The low-pressure UV lamps require replacement every 

3,000 hours to maintain maximum efficiency of operation (EPA 1993b). Other components of the 

system such as valves, gaskets, pipings, the hydrogen peroxide feed module, and pumps should be 

checked for leaks and proper operation once per month (EPA 1993b). 

Because no toxic residuals would be produced, the future liabilities associated with offsite disposal do 

not need to be considered. 

Simplified calculations using the estimated groundwater velocity under groundwater recovery 

conditions and the highest COC retardation coefficient (TCE) indicate that groundwater would move 

through Area B as much as 30 times faster than the VOC contaminants (Appendix E). This movement 

suggests that many pore volumes of groundwater would have to be removed from beneath Area B to 

a achieve PRGs. 

Soil contamination would be reduced over time by leaching of contaminants into the groundwater. Due 

to the uncertainties of estimating contaminant flux through the unsaturated zone and contaminant 

adsorption/desorption on the aquifer matrix, prediction of the lifetime of remedial action is 

indeterminate without additional characterization of the source, unsaturated zone, and geochemistry. 

4.4.4. Overall Protection of Human Health and Environment 

Groundwater extraction significantly reduces the potential for offsite contaminant migration. If the 

extraction system is shut down for an extended time, offsite groundwater flow could occur; temporary 

shutdowns for maintenance purposes would not have adverse effects. Maintaining the contaminated 

groundwater within the boundaries of Area B significantly reduces the potential for adverse effects to 

human health and the environment. The mobility of soil contaminants through the unsaturated zone 

would not be reduced with this alternative. 

Influent and effluent storage tanks would be included in the equipment associated with this remedial 

alternative. These tanks allow samples that represent average influent and effluent concentrations'to 

be taken. Sampling results could be sent to regulatory agencies to confirm compliance with permits. 
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Environmental impacts associated with this remedial action are likely to be comparable to the no-action 

alternative, assuming all discharges are in compliance with a NPDES permit. However;it is possible 

that the wells could pump unanticipated contaminants that are not removed by the treatment system 

(e.g., metals at concentrations that could pose a risk to surface water receptors). Such contamination 

could be mitigated by comprehensive analysis. 

4.4.5. Reduction of Toxicitv, Mobilitv, and Volume Throuah Treatment 

This remedial alternative would reduce the toxicity, mobility, and volume of contaminants in 

groundwater through the extraction of contaminated groundwater and the destruction of VOCs. 

The UVIoxidation unit specified for this site could efficiently destroy the VOCs to the PRGs. All 

extracted groundwater would be treated to levels that will comply with the requirements of an NPDES 

permit. Because the VOCs in the extracted groundwater are destroyed, the treatment is not reversible. 

In areas where infiltration is not controlled, the contaminants found in the unsaturated zone would be 

reduced over time through leaching into the groundwater and from natural degradation processes. 

Their mobility would not be reduced with this treatment technology. The contaminants in the soil 

would continue to act as a source even after the removal of several pore volumes of groundwater. 

However, the recovery wells would create a hydraulic barrier that would prohibit most groundwater 

from moving offsite. 

This remedial alternative 

- uses standard construction techniques, 
- has been proven to run with minimal operating problems at other sites, 
- uses standard equipment that can be obtained from multiple vendors, and 
- can be operated by site personnel after an orientation by the selected vendor. 

Disposal would consist of an NPDES-permitted discharge to the Great Miami River. The discharge 

volumes (45 gpm) would be a small increment in the current NPDES discharge. 

The capital cost for Alternative 4 is $567,000. The annual O&M cost is $61,000 and the 30-year 

@ 
O&M cost is $1,170,000. The total- cost is $1.740.00 (plus the common costs presented in 

Alternative 2). 
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a 4.5. ALTERNATIVE 5 - SURFACE CAP WITH COLLECTION, TREATMENT, AND DISPOSAL 

Alternative 5 consists of groundwater collection, onsite treatment of extracted groundwater, and 

NPDES-permitted disposal of treated groundwater. In addition, a surface cap would be placed over 

suspected source areas to prevent infiltration of precipitation. This surface cap would augment the 

existing cap over the site sanitary landfill and would consist of a 6-inch leveling layer, 18 inches of 

!cw- permeab!e snl!, B R ~  FS inches nf tnpsni!; 

Under this alternative, groundwater would be extracted from two wells (Figure 3.1) and pumped to an 

influent storage tank to allow system stabilization and influent sampling representative of the average 

concentrations entering the treatment equipment. Groundwater with added hydrogen peroxide would 

then be pumped from the influent storage tank to an UVIoxidation unit where the VOCs would be 

destroyed (Figure 4.1). In the oxidation unit, a low-pressure UV lamp assembly would irradiate the 

groundwater as it passes through. The UV radiation would produce hydroxyl radicals from the added 

hydrogen peroxide; the organic contaminants would be oxidized by these hydroxyl radicals causing 

their decomposition into carbon dioxide, water, halides, and in some cases, organic acids (EPA 1993b). 

The treated groundwater would be pumped to the effluent storage tank to allow for effluent sampling 

~ r i o r  to an NPDES-~ermitted discharae to the Great Miami River. - 

4.5.1. Com~liance with ARARs 

The UVIoxidation unit would be designed to meet ARARs. Under this alternative, all discharges would 

be monitored to ensure that they meet requirements set by the NPDES permit, which must be obtained 

prior to startup of the remedial action. The remedial action would be operated until the COC 

groundwater concentrations are at or below risk-based PRGs. 

4.5.2. Short-Term Effectiveness 

The community and workers could be exposed to COCs during the construction and/or installation of 

the remedial equipment and operation of the treatment equipment caused by the volatilization of 

groundwater during the treatment process. In order to minimize the possibility of any exposure, 

- continuous air monitoring would be performed during all construction and/or installation 
work and if necessary, appropriate mitigation measures would be employed; and 

- all equipment in the treatment process would be sealed (with appropriate venting for tanks) 
to prevent volatilization of contaminants. 

No significant environmental impacts are expected as a result of this remedial action. 
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a 4.5.3. Lona-Term Effectiveness and Permanence 

UV/oxidation has been proven effective for the destruction of VOCs in extracted water at many sites. 

The destruction efficiencies required to meet typical NPDES permit discharge limits is attainable. The 

system would be designed so that the monitoring required to determine influent and effluent 

concentrations would be easily accomplished. 

The UVIoxidation system requires regular maintenance by trained personnel, which would include 

cleaning the low-pressure UV lamp assembly and replacing components when needed. Cleaning 

frequency would range from once per month to once every three months depending on the 

concentration of suspended solids in the influent or formed during treatment (EPA 1993b). The low- 

pressure UV lamps require replacement every 3,000 hours to maintain maximum efficiency of operation 

'(EPA 1993b). Other components of the system such as valves, gaskets, pipings, the hydrogen 

peroxide feed module, and pumps should be checked for leaks and proper operation once per month 

(EPA 1993b). 

No toxic residuals would be produced; therefore, the future liabilities associated with offsite disposal 

e do not need to be considered. 

Simplified calculations using ambient groundwater velocity and VOC retardation coefficients indicate 

that groundwater would move through Area B as much as 30 times faster than the VOC contaminants 

(Appendix E), suggesting that many pore volumes of groundwater would have to be removed from 

beneath Area B to achieve PRGs. Due to the uncertainties of estimating contaminant flux through the 

unsaturated zone and contaminant desorptionladsorption on the aquifer matrix, prediction of the 

lifetime of remedial action is indeterminate without additional characterization of the source, 

unsaturated zone, and geochemistry. 

The presence of the surface cap may reduce flux of contaminants from the unsaturated zone into the 

groundwater leaving more residual contamination in the unsaturated zone beneath the capped areas. 

Because there would be less contamination entering the groundwater system over time, less 

contaminant mass would ultimately have to be removed by the recovery wells in order to achieve 

PRGs. This reduction of soil contaminant mobility may therefore reduce the time until PRGs are met 

compared to Alternative 4, which does not include a surface cap. 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS04A.WP4 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994 

Analysis of Alternatives 
Page 4-1 6 



e 4.5.4. Overall Protection of Human Health and Environment 

Extracting groundwater significantly reduces the potential for offsite contaminant migration, and 

maintaining the groundwater contaminants within the boundaries of Area B significantly reduces the 

potential for adverse effects to human health and the environment. The presence of the cap would 

also restrict access to residual soil contamination and therefore reduce potential risks from soil 
' 

exposure. 

Influent and effluent storage tanks would be included in the equipment associated with this remedial 

alternative. These tanks would allow samples to be taken that represent average influent and effluent 

concentrations. Sampling results could be sent to regulatory agencies to confirm compliance with 

permits. 

The addition of a surface cap could reduce potential ecological risks by decreasing the potential for 

biointrusion on the contents of the landfill. However, as with the previous alternative, there could be 
/ 

discharges of unanticipated contaminants to surface water receptors. 

a 4.5.5. Reduction of Toxicitv, Mobilitv, and Volume Throuah Treatment 

This remedial alternative would reduce the toxicity, mobility, and volume of contaminants in 

groundwater by extracting contaminated groundwater and destroying VOCs. The mobility of the soil 

contaminants would be reduced by implementing the surface cap. 

The UVIoxidation unit specified for this site can efficiently destroy the VOCs to the PRGs. All 

extracted groundwater would be treated to levels that will comply with the requirements typical of an 

NPDES permit. Because the VOCs in the extracted groundwater are destroyed, the treatment is not 

reversible. 

The contaminants in the soil would continue to act as a source even after the removal of several pore 

volumes. However, the recovery wells would create a hydraulic barrier that prohibits most 

groundwater from moving offsite. The presence of the surface cap would reduce the amount of 

infiltration and consequently reduce contaminant movement from the unsaturated zone into the 

groundwater. 
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This remedial alternative 

- uses standard construction techniques, 
- has been proven to run with minimal operating problems at other sites, 
- uses standard equipment that can be obtained from multiple vendors, and 
- can be operated by site personnel after an orientation by the selected vendor. 

Disposal would consist of an NPDES-permitted discharge to the Great Miami River. The discharge 

volumes would be well within permit limitations. 

The capital cost for Alternative 5 is $857,000. The annual O&M cost is $80,000 and the 30-year 

O&M cost is $1,530,000. The total cost is $2,390,000 (plus the common costs from Alternative 2). 

4.6. ALTERNATIVE 6 - CONTAINMENT, COLLECTION, TREATMENT, AND DISPOSAL 

Alternative 6 consists of subsurface containments groundwater collection, onsite treatment of 

extracted groundwater, and NPDES-permitted disposal of treated groundwater. Under this alternative, 

slurry columns would be installed on the southern and western edges of the landfill to prevent offsite 

migration of groundwater. Installation would be accomplished with a crane-mounted augering system 

that uses deep mixing of soil. 

Within Area B, groundwater would be extracted from three wells at a total rate of approximately 12 

gpm (Figure 3.4). Another groundwater extraction well would be located outside of the containment 

barrier south of Area B to recover contaminated groundwater in this area, if needed. The pumping 

rates of the wells inside the containment will be low compared to the pumping rates without 

containment presented in Alternatives 4 and 5 because their primary purpose is to maintain a hydraulic 

gradient across the subsurface barriers toward Area B. The extraction rate for the well south of Area 

B would also be low because the hydraulic gradient would be relatively flat due to the blockage of 

groundwater flow just upgradient. This well is expected to be a temporary installation, operating only 

until groundwater contamination outside the barrier has been removed. 

The extracted groundwater from all wells would be pumped to an influent storage tank to allow system 

stabilization and influent sampling representative of the average concentrations entering the treatment 

equipment. Groundwater with added hydrogen peroxide would then be pumped from the influent 

storage tank to an UVIoxidation unit where the VOCs would be destroyed (Figure 4.1). In the 
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oxidation unit, a low-pressure UV lamp assembly would irradiate the groundwater as it passed through. 

@ The UV radiation would produce hydroxyl radicals from the added hydrogen peroxide. The organic 

contaminants would be oxidized by the hydroxyl radicals, causing their decomposition into carbon 

dioxide, water, halides, and in some cases, organic acids (EPA 1993b). The treated groundwater 

would then be pumped to the effluent storage tank to allow for effluent sampling prior to an NPDES- 

permitted discharge to the Great Miami River. 

4.6.1. Compliance with ARARs . 

The UVIoxidation unit would be designed so that ARARs are met. All discharges would be monitored 

to ensure that discharges are meeting the requirements set by the NPDES permit, which must be 

obtained prior to startup of the remedial action. The remedial action would be operated until the COC 

groundwater concentrations are at or below risk-based PRGs. 

4.6.2. Short-Term Effectiveness 

The community and workers could be exposed to COCs during the construction/installation of the 

remedial equipment and the slurry columns, and volatilization of groundwater during the treatment 

process. In order to minimize the possibility of any exposure, the following procedures would be 

implemented: 

- Continuous air monitoring would be performed during all construction and/or installation 
work and if necessary, appropriate mitigation measures would be employed. 

- All equipment in the treatment process would be sealed to prevent volatilization of 
contaminants. 

In addition, workers may be exposed to subsurface contaminants during the installation of the slurry 

columns. The types of contaminants and their concentrations in the subsurface of the proposed slurry 

column locations would have to be characterized with soil borings prior to slurry column installation. 

To minimize worker risk, the slurry columns would need to be placed beyond the limits of buried, 

contaminated material, such as the crushed drums. 

The slurry columns installation will most likely generate small amounts of contaminated soils. These 

soils must be disposed of appropriately. Future liabilities associated with such an action must be 

considered. 

No significant environmental impacts are expected as a result of this remedial action. 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS04A.WP4 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994 

Analysis of Alternatives 
Page 4-1 9 



m 4.6.3. Lonq-Term Effectiveness and Permanence 

UVIoxidation has been proven effective for the destruction of VOCs in extracted water at many sites. 

The destruction efficiencies required to meet typical NPDES permit discharge limits would be easily 

obtainable. The system would be designed so that the monitoring required to determine influent and 

effluent concentrations will be easily accomplished. 

The UVIoxidation system requires regular maintenance by trained personnel, which would include 

cleaning the low-pressure UV lamp assembly and replacing components when needed. Cleaning 

frequency would range from once per month to once every three months depending on the 

concentration of suspended solids formed during treatment or in the influent (EPA 1993b). The low- 

pressure UV lamps require replacement every 3,000 hours to maintain maximum efficiency of operation 

(EPA 1993b). Other components of the system such as valves, gaskets, pipings, the hydrogen 

peroxide feed module, and pumps should be checked for leaks and proper operation once per month 

(EPA 1993b). 

4.6.4. Overall Protection of Human Health and Environment 

a The combination of groundwater recovery and a subsurface barrier around Area B would significantly 

reduce the potential for offsite contaminant migration. Furthermore, if the extraction system is shut 

down, the subsurface barrier would temporarily prevent the potential for offsite migration of 

groundwater. The subsurface barrier may expedite the remediation by reducing the amount of 

uncontaminated groundwater extracted. Maintaining the groundwater contaminants within the 

boundaries of Area B would significantly reduce the potential for adverse effects on human health and 

the environment. 

Influent and effluent storage tanks would be included in the equipment associated with this remedial 

alternative. These tanks will allow samples to be taken that represent average influent and effluent 

concentrations. Sampling results could be sent to regulatory agencies to confirm compliance with 

permits. 

As with any discharge into surface water, a potential to release unanticipated contaminants exists that 

may impact surface water receptors. 
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0 
4.6.5. Reduction of Toxicitv, Mobilitv. and Volume Throuah Treatment 

This remedial alternative would reduce the toxicity, mobility,and volume of groundwater by extracting 

contaminated groundwater and destroying of VOCs. The presence of the subsurface barrier will also 

limit groundwater mobility by preventing offsite migration during shutdowns. If groundwater recovery 

is shutdown for an extended period, groundwater may flow around the subsurface barrier allowing 

contaminants to migiat~  zffsite. 

The UVIoxidation unit specified for this site can efficiently destroy the VOCs to the PRGs. All 

extracted groundwater would be treated to levels that will comply with the requirements of an NPDES 

permit. Because the VOCs in the extracted groundwater are destroyed, the treatment is not reversible. 

In areas where infiltration is not controlled, the contaminants found in the unsaturated zone would be 

reduced over time through leaching into the groundwater. The movement of contaminants into the 

groundwater will continue to act as a source even after the removal of several Area B aquifer pore 

volumes. Groundwater contaminant volume and mobility would be reduced by groundwater recovery 

within subsurface barriers and groundwater recovery south of Area 6. 

This remedial alternative 

- uses standard construction techniques, 
- has been proven to run with minimal operating problems at other sites, 
- uses standard equipment that can be obtained from multiple vendors, and 
- can be operated by site personnel after an orientation by the selected vendor. 

Disposal will consist of an NPDES-permitted discharge to the Great Miami River. Obtaining a permit 

for this remedial alternative may be difficult due to the expected lifetime of the remedial action. The 

discharge volumes would be well within the permit limitations. 

The capital cost for Alternative 6 is $1,330,000. The annual O&M cost is $69,000 and the 30-year 

O&M cost is $1,320,000. The total cost is $2,650,000 (plus the common cost from Alternative 2). 
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4.7. ALTERNATIVE 7 - SURFACE CAP WITH CONTAINMENT, COLLECTION, TREATMENT, AND 
DISPOSAL 

Alternative 7 consists of a surface cap, subsurface containment, groundwater collection, onsite 

treatment of extracted groundwater, and NPDES-permitted disposal of treated groundwater. A surface 

cap would be placed over suspected source areas to reduce infiltration of precipitation. The surface 

cap, which would augment the existing cap over the site sanitary landfill, would consist of a 6-inch 

leveling layer, 18 inches of low-permeable soil, and 6 inches of topsoil. Slurry columns would be 

installed on the southern and western edges of the landfill to prevent offsite migration of groundwater. 

Installation would be accomplished with a crane-mounted augering system that uses deep soil-mixing. 

Within Area B, groundwater would be extracted from three wells at a total rate of approximately 12 

gpm (Figure 3.4). Another groundwater extraction well would be located outside of the containment 

barrier south of Area B to recover contaminated groundwater in this area if needed. The pumping rates 

of the wells inside the containment would be low compared to the pumping rates without containment 

in Alternatives 5 and 6 because their primary purpose is to maintain a hydraulic gradient across the 

subsurface barriers toward Area B. The extraction rate for the well south of Area B would be low 

because of the relatively flat hydraulic gradient, which is a result of the blockage of groundwater flow 

just upgradient. This well is expected to be a temporary installation, operating only until groundwater 

contamination outside the barrier has been removed. 

The extracted groundwater would be pumped to an influent storage tank to allow system stabilization 

and influent sampling representative of the average concentrations entering the treatment equipment. 

Groundwater with added hydrogen peroxide would then be pumped from the influent storage tank to 

a UVIoxidation unit where the VOCs would be destroyed (Figure 4.1). In the UVIoxidation unit, a low- 

pressure UV lamp assembly would irradiate the groundwater as it passed through, and the UV radiation 

would produce hydroxyl radicals from the added hydrogen peroxide. The organic contaminants would 

be oxidized by the hydroxyl radicals, causing their decomposition into carbon dioxide, water, halides, 

and in some cases, organic acids (EPA 1993b). The treated groundwater would then be pumped to 

the effluent storage tank to allow for effluent sampling prior to an NPDES-permitted discharge into the 

Great Miami River. 

4.7.1. Com~liance with ARARs 

The UVIoxidation unit would be designed so that ARARs are met. All discharges would be monitored 

to ensure that they meet the requirements set by the NPDES permit, which must be obtained prior to 
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startup of the remedial action. This remedial action would be operated until the COC groundwater 

concentrations are at or below risk-based PRGs. 

4.7.2. Short-Term Effectiveness 

The community and workers could be exposed to COCs during the constructionlinstallation of the 

remedial equipment and the slurry columns, as well as volatilization of groundwater during the 

treatment process. In order to mitigate the possibility of any exposure, the following procedures would 

be implemented: 

- Continuous air monitoring would be performed during all construction and installation work, 
and, if necessary, appropriate mitigation measures would be employed. 

- All equipment in the treatment process would be sealed to prevent volatilization of 
contaminants. 

In addition, workers may be exposed to subsurface contaminants during the installation of the slurry 

. columns. The types of contaminants and their concentrations in the subsurface of the proposed slurry 

column locations would have to be characterized with soil borings prior to slurry column installation. 

. To minimize worker risk, the slurry columns would be placed beyond the limits of buried, contaminated 

material, such as the crushed drums. 

The slurry columns installation would most likely generate contaminated soils that must be disposed 

of appropriately. Future liabilities associated with such an action need to be considered. 

No significant environmental impacts are expected as a result of this remedial action. 

4.7.3. Lona-Term Effectiveness and Permanence 

UVIoxidation has been proven effective for the destruction of VOCs in extracted water at many sites. 

The destruction efficiencies required to meet typical NPDES-permit discharge limits would be easily 

obtainable. The system would be designed so that the monitoring required to determine influent and 

effluent concentrations would be easily accomplished. 

The UVIoxidation system requires regular maintenance by trained personnel, including cleaning the low- 

a pressure UV lamp assembly and replacing components when needed. Cleaning frequency would range 

from once per month to once every three months depending on concentration of suspended solids in 

the influent or formed during treatment (EPA 1993b). The low-pressure UV lamps require replacement 
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every 3,000 hours to maintain maximum efficiency of operation (EPA 1993b. Other components of 

the system such as valves, gaskets, pipings, the hydrogen peroxide feed module, and pumps should 

be checked for leaks and proper operation once per month (EPA 1993b). 

Due to the uncertainties of estimating contaminant flux through the unsaturated zone and contaminant 

desorption/adsorption, prediction of the lifetime of remedial action is indeterminate without additional 

source, unsaturated zone, and geochemical characterization. 

The installation of the slurry columns would reduce the lifetime of the remedial action by limiting the 

amount of offsite groundwater that would be recovered by the extraction wells. The presence of the 

surface cap would also reduce the flux of contaminants from the unsaturated zone into the 

groundwater leaving more residual contamination in the unsaturated zone beneath the capped areas. 

Because less contamination would enter the groundwater system over time, less contaminant mass 

would ultimately have to be removed by the recovery wells in order to achieve PRGs. This reduction 

of soil contaminant mobility would therefore reduce the time until PRGs are met compared to 

Alternative 6, which does not include use of a surface cap. 

4.7.4. Overall Protection of Human Health and Environment 

The combination of groundwater recovery and a subsurface barrier around Area B would significantly 

reduce the potential for offsite contaminant migration. Furthermore, if the extraction systeh is shut 

down, the subsurface barrier would temporarily prevent the potential for offsite migration of 

groundwater. The subsurface barrier may expedite the remediation by reducing the amount of 

uncontaminated groundwater extracted. Maintaining the groundwater contaminants within the 

boundaries of Area B would significantly reduce the potential for adverse effects to human health and 

the environment. The presence of the cap would restrict access to residual soil contamination and 

decrease the amount of contaminant leaching. 

The addition of a surface cap could also reduce potential ecological risks by decreasing the potential 

for biointrusion on the contents of the landfill. However, as with the previous alternative, there could 

be discharges of unanticipated contaminants to surface water receptors. 

Influent and effluent storage tanks would be included i n  the equipment associated with this remedial 

alternative. These tanks would allow samples to be taken that represent average influent and effluent 

concentrations. Sampling results could be sent to regulatory agencies to confirm compliance with 

permits. 
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4.7.5. Reduction of Toxicitv, Mobilitv, and Volume Throuah Treatment 

This remedial alternative would reduce the toxicity, mobility, and volume of groundwater through the 

extraction of contaminated groundwater and the destruction of VOCs. The presence of the slurry 

columns and surface cap would also limit groundwater mobility by preventing offsite migration during 

shutdowns and by limiting surface infiltration. If the equipment is shut down for an extended period, 

grnnndwarer wi!! mns? !ika!y f ! n ~  21nmd the cn!~mns a!!nwing cnntamin2rns ?n migrate nffsite. 

The UVIoxidation unit specified for this site can efficiently destroy the VOCs to the PRGs. All 

extracted groundwater will be treated to levels that will comply with the requirements of an NPDES 

permit. Because the VOCs in the extracted groundwater are destroyed, the treatment is not reversible. 

The presence of the surface cap may reduce the amount of infiltration and consequently reduce 

contaminant movement from the unsaturated zone into the groundwater. Groundwater contaminant 

volume and mobility would be reduced by groundwater recovery within subsurface barriers and 

groundwater recovery south of Area B. 

Once construction surveys have been performed for the slurry columns, this remedial alternative 

- uses standard construction techniques, 
- has been proven to run with minimal operating problems at other sites, 
- uses standard equipment that can be obtained from multiple vendors, and 

- - can be operated by site personnel after an orientation by the selected vendor. 

Disposal would consist of an NPDES-permitted discharge into the Great Miami River. The discharge 

volumes would be well within the permit limitations. 

4.7.7. Cost 

The capital cost for Alternative 7 is $1,620,000. The annual O&M cost is $88,000 and the 30-year 

O&M cost is $1,680,000. The total cost is $3,300,000 (plus the common costs from Alternative 2). 
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a 4.8. ALTERNATIVE 8 - IN SlTU GROUNDWATER TREATMENT 

Alternative 8 consists of in situ treatment of groundwater with the use of a subsurface permeable 

treatment wall composed of iron filings and sand. As part of this treatment alternative, slurry columns 

would be installed on the southern and western boundaries of Area B to reduce offsite migration of 

groundwater and to direct groundwater flow through the permeable treatment wall on the southwest 

perimeter of Area B (Figure 3.5)- The treatment wall would cause abiotic degradation of the VOCs and 

could potentially remove some of the metals as the groundwater passes through it. 

The slurry columns would be installed with a crane-mounted augering system that uses deep soil 

mixing while the treatment wall would be installed with the use of a backhoe and sheet pilings. If 

future groundwater monitoring showed that gradient modification was needed to divert more 

groundwater flow through the treatment wall, an enhancement may consist of positioning an extraction 

well outside the treatment wall. The resultant drawdown would increase the gradient through the 

treatment wall. An extraction well in this location may also be used to recover any groundwater 

contamination south of the containment barrier if necessary. 

4.8.1. Compliance with ARARs 

The permeable treatment wall would be designed so that all applicable ARARs are met. Monitoring 

would be performed downgradient of the treatment wall to ensure that it is functioning properly. The 

remedial action would be operated until the COC groundwater concentrations within Area B were at 

or below risk-based PRGs. If a recovery well outside of the treatment wall was used, the contaminant 

concentrations in the extracted groundwater would be diluted because the capture zone would 

primarily intercept noncontaminated groundwater. This water would most likely be acceptable for 

NPDES discharge. 

4.8.2. Short-Term Effectiveness 

The community and workers could be exposed to the COCs caused by the construction/installation of 

the permeable wall and slurry columns. 

In order to minimize the possibility of any exposure, continuous air monitoring would be performed 

during all construction/installation work, and, if necessary, appropriate mitigation measures would be 

employed. In addition, the type of contaminants and their concentrations in the subsurface in the 

proposed areas of the slurry columns would have to be characterized with soil borings prior to 

permeable wall and slurry column installation. 
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The permeable treatment wall and slurry columns installation would generate contaminated soils, which 

must be disposed of appropriately. Future liabilities associated with such an action must be 

considered; The treatment wall and slurry columns would be placed beyond the limits of buried 

contaminated material, such as the crushed drums. 

If a recovery well south of the treatment wall is used, it most likely would be a short-term remedial 

measnre active nm!y !ring enn~gh ?n remeve VOCc snu?h nf Area B. Because nn grn~ndwater 

contaminant source is present south of Area B, the recovery time would be much less compared to 

that for recovery within Area B. 

Installation of a treatment wall would involve excavation of a relatively small area, impacting the biota 

of that area. However, this is not likely to be a significant impact to the environment. 

4.8.3. Lona-Term Effectiveness and Permanence 

The permeable treatment wall would be designed so that the VOC degradation required to meet PRGs 

would be obtainable. Monitoring wells would be installed so that the quality of groundwater exiting 

a the treatment wall could be easily monitored. If PRGs were exceeded in groundwater flowing out of 

the permeable treatment wall, the wall material would be excavated and replaced. 

Soil contamination in the unsaturated zone would be reduced over the long term by leaching into the 

groundwater. Due to the uncertainties of estimating contaminant flux through the unsaturated zone 

and contaminant adsorption on and desorption from the aquifer matrix, prediction of the lifetime of 

remedial action is indeterminate without additional source, unsaturated zone, and geochemical 

characterization. 

A remedial action using a permeable treatment wall as the treatment technology would take longer to 

reach treatment goals than an active pumping technology because no active removal of contaminated 

groundwater will be employed. This passive alternative offers more permanence than an active 

pumping alternative because it does not rely on external energy sources to function. 

4.8.4. Overall Protection of Human Health and Environment 

Potential for human and environmental exposure would be greatly reduced over active pumping 

technologies because only treated groundwater would be allowed to migrate offsite. The contaminant 

concentrations in this groundwater would be protective of human health and the environment. 
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Existing or new monitoring wells upgradient and downgradient of the treatment wall would allow 

groundwater samples to be taken. These samples would determine whether the permeable wall is 

functioning correctly. Sampling results could be sent to regulatory agencies to confirm compliance 

with operating agreements. 

This alternative has the advantage of less potential for environmental impact because it does not 

involve discharge to surface water. 

4.8.5. Reduction of Toxicity, Mobility, and Volume Throuah Treatment 

The presence of the permeable treatment wall would reduce the toxicity of the groundwater by 

degrading the VOCs that pass through it. The presence of the slurry columns would reduce the 

mobility of the contaminated groundwater by reducing offsite migration. The volume of contaminated 

groundwater would be reduced slowly over a'long time as the groundwater passes through the 

permeable wall. 

The permeable wall would be designed so degradation efficiencies meet PRGs. Because the VOCs are 

0 
degraded as they pass through the permeable treatment wall, the treatment is not reversible. 

.In areas where infiltration is not controlled, the contaminants found in the unsaturated zone would 

continue to infiltrate into the groundwater. 

This remedial alternative 

- has been proven effective with pilot scale studies (€PA 1993c, Gillham et. al., 19931, but 
has never been implemented on a full scale remedial action, 

- requires preconstruction exploration borings prior to implementation, 

- uses standard construction materials and techniques, and 

- requires very little site maintenance. 

The only disposal requirements associated with the permeable treatment wall and slurry columns would 

be from the construction and installation stages. If a short-term recovery well is used, the extracted 

groundwater would most likely meet NPDES discharge requirements. 
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The capital cost for Alternative 8 is $1,650,000. The annual O&M cost is $1 7,000, and the 30-year 

O&M cost is $325,000. The total cost is $1,980,000 (plus the common costs from Alternative 2). 

4.9. ALTERNATIVE 9 - SURFACE CAP AND IN SITU GROUNDWATER TREATMENT 

Alternative 9 consists of a surface cap and in situ treatment of groundwater with the use of a 

subsurface permeable treatment wall composed of iron filings. As part of this treatment alternative, 

slurry columns would be installed on the southern and western boundaries of Area B to reduce offsite 

migration of groundwater and to direct groundwater flow through the permeable treatment wall on the 

southwest perimeter of Area B (Figure 3.5). The treatment wall causes degradation of the VOCs and 

removes some of the metals as the groundwater passes through it. 

The slurry columns would be installed with a crane-mounted augering system that uses deep soil 

a mixing. The treatment wall would be installed with the use of a backhoe and sheet pilings. If 

necessary, an extraction well would be located south of Area B outside of the permeable treatment 

wall to effect groundwater flow through the permeable treatment wall. This well would also be in a 

position to recover contaminated groundwater south of Area B outside of the subsurface barrier. 

4.9.1. Compliance with ARARs 

The permeable treatment wall would be designed so that all applicable ARARs are met. Monitoring 

would be performed downgradient of the treatment wall to ensure that it functions correctly. This 

remedial action would be operated until the COC groundwater concentrations inside the landfill are at 

or below risk-based PRGs. 

4.9.2. Short-Term Effectiveness 

The community and workers would be exposed to COCs during the construction/installation of the 

permeable wall and slurry columns. 

In order to minimize the possibility of any exposure, continuous air monitoring would be performed 

during all construction/installation work; and, if necessary, appropriate mitigation measures would be 

employed. In. addition, the magnitude and type of contaminants found in the subsurface would be 

characterized with soil borings prior to the installation of the permeable wall and slurry columns. The 
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treatment wall and slurry columns would be placed beyond the limits of buried contaminated material, 

such as the crushed drums. 

The permeable treatment wall and slurry columns installation would most likely generate contaminated 

soils, which would be disposed of appropriately. Future liabilities associated with such an action need 

to be considered. 

Installation of a treatment wall would involve excavation of a relatively small area, which would impact 

the biota of that area. However, this is not likely to be a significant impact to the environment. 

4.9.3. Lona-Term Effectiveness and Permanence 

The permeable treatment wall would be designed so that VOC degradation required to meet PRGs 

would be easily obtainable. Monitoring wells would be installed so that groundwater quality exiting 

the treatment wall could be monitored easily. If PRGs are exceeded in groundwater flowing out of the 

permeable treatment wall, the wall material may be excavated and replaced. 

a Soil contamination in the unsaturated zone would be reduced over the long term by leaching into the 

groundwater. Due to the uncertainties of estimating contaminant flux through the unsaturated zone 

and contaminant desorptionladsorption on the aquifer matrix, prediction of the lifetime of remedial 

action is indeterminate without additional source, unsaturated zone, and geochemical characterization. 

A remedial action using a permeable treatment wall as the treatment technology would take longer to 

reach treatment goals than a pump-and-treat technology because no active removal of contaminated 

groundwater will be employed. The surface cap may reduce the flux of contaminants from the 

unsaturated zone into the groundwater. This passive alternative offers more permanence than a pump- 

and-treat alternative because it does not rely on external energy sources to function. 

4.9.4. Overall Protection of Human Health and Environment 

Potential for human and environmental contamination exposure would be greatly reduced over pump- 

and-treat technologies, because only treated groundwater would be allowed to migrate offsite. The 

contaminant levels in this groundwater would not be dangerous to human health and the environment. 

This alternative has the advantage of less potential for environmental impact because it does not 

a involve discharge to surface water. 
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The presence of the cap would reduce soil contaminant mobility and decrease the potential for 

exposure to soil contaminants. The addition of a surface cap could also reduce potential ecological 

risks by decreasing the potential for biointrusion on the contents of the landfill. 

Monitoring wells would be installed upgradient and downgradient of the permeable wall to allow 

samples to be taken. These samples would determine whether the permeable treatment wall is 

functioning correctly. Sampling results could be sent to regulatory agencies to confirm compliance 

with operating agreements. 

4.9.5. Reduction of Toxicitv, Mobilitv, and Volume Throuah Treatment 

The presence of the permeable treatment wall would reduce the toxicity of the groundwater by 

degrading the VOCs that pass through it. The presence of the slurry columns would reduce the 

mobility of the contaminated groundwater by reducing offsite migration. The volume of contaminated 

groundwater would be reduced slowly over time as the groundwater passes through the permeable 

wall. 

a The permeable wall would be designed so degradation efficiencies meet PRGs. Because the VOCs are 

degraded as they pass through the permeable treatment wall, the treatment is not reversible. 

4.9.6. Implementability 

This remedial alternative 

- has been proven effective with pilot scale studies, but has never been implemented on a 
full-scale remedial action, 

- requires preconstruction exploration borings prior to implementation, 

- uses standard construction materials and techniques, and 

- requires very little site maintenance. 

The only disposal requirements associated with the permeable treatment wall and slurry columns would 

be during the construction and/or installation stages. 

Selection of this remedial alternative may be difficult because a permeable treatment wall has never 

been constructed for a full-scale remedial action. 
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The capital cost for Alternative 9 is $1,940,000. The annual O&M cost is $36,000 and the 30-year 

O&M cost is $688,000. The total cost is $2,630,000 (plus the common costs from Alternative 2). 

4.10. SUMMARY AND COMPARATIVE ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

This section provides a comparative analysis of the alternatives in which the relative performance of 

each alternative in relation to the evaluation criteria is described. The purpose of this section is to 

identify the relative advantages and disadvantages of each alternative. A summary of these 

comparisons is given in Table IV.3. 

4.1 0.1. Com~liance with ARARs 

The chemical-specific and action-specific ARARs were presented in Section 2 of this report. All 

alternatives, except the no-action and institutional controls alternatives, were designed to meet all of 

the ARARs. Under the no-action and institutional controls alternatives, ARARs would be exceeded at 

a the point of compliance. 

4.10.2. Short-Term Effectiveness 

Alternatives 5, 7, and 9 provide the greatest short-term effectiveness because immediately after 

installation, the surface cap would prevent contact with contaminated soils. Some dust generation is 

expected during installation of the cap; however, this risk could be easily reduced by dust control 

methods and worker protection. The cap would also rapidly reduce leachate movement from the 

unsaturated zone into the groundwater. 

Alternatives 3, 4, 6, and 8, which do not include a surface cap but do include a fence around Area B, 

would have little short-term effectiveness because contact with contaminated soils would not be 

completely prevented. Potentially, onsite workers would be exposed to contaminated soils, and the 

community potentially could be exposed to COCs through airborne dust. 

Environmental impacts common to all alternatives include disturbance of biota in the areas of 

construction. However, these would not be significant environmental impacts. 
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a 4.10.3. Loncr-Term Effectiveness and Permanence 

Alternatives 7 and 9 provide the highest degrees of long-term effectiveness and permanence because 

they use a subsurface containment system (slurry columns) to passively reduce movement of 

contaminated groundwater offsite. Alternative 7 also employs groundwater recovery wells to extract 

contaminated groundwater from Area B and to ensure a hydraulic gradient toward Area B. 

Groundwater recovery wells would be effective over the long term at fulfillin9 these tasks: The 

permanence of these alternative would also be considered high, because once the PRGs are met, 

groundwater contamination would remain onsite. These alternatives also utilize a surface cap to 

passively reduce leachate movement from the unsaturated zone. This technology would contribute 

to the high degree of effectiveness and permanence of these alternatives due to the resultant decrease 

in contaminant flux from the unsaturated zone. 

Alternatives 6 and 8 also employ subsurface containment systems (slurry columns) around Area B. 

However, because these do not implement a surface cap to control contaminant flux from the 

unsaturated zone, their permanence would be considered less than Alternatives 7 and 9. 

Alternatives 3, 4 and 5, which utilize groundwater recovery wells but no subsurface containment, 

would be less effective at preventing offsite movement of contaminated groundwater. Even if properly 

monitored and adjusted according to changing hydrogeologic conditions, a small amount of 

groundwater could potentially not be captured if one or more recovery wells were shut down for 

maintenance. 

4.10.4. Overall Protection of Human Health and the Environment 

Alternatives 5, 7, and 9 provide adequate protection of human health and the environment by reducing 

risk of soil contact and reducing risk of contaminated groundwater ingestion. Alternatives 3, 4, 6, 

and 8 reduce risk of contaminated groundwater ingestion but provide minimal reduction of soil contact 

risk. 

Alternative 1 (no action) provides no protection of human health and the environment. Alternative 2 

provides minimal reduction of the risk of contact with soil. Alternative 2 also provides some reduction 

of risk through groundwater ingestion onsite, but there is some uncertainty about the prevention of 

offsite groundwater ingestion. 
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4.10.5. Reduction of Mobilitv, Toxicity, and Volume Throuah Treatment 

All alternatives except Alternatives 1, 2 and 3 reduce the mobility, toxicity, and volume of 

contaminated groundwater by employing UVIoxidation water treatment technology prior to its 

discharge through the NPDES-permitted outfall. This technology is reliable with proper O&M. 

Alternative 1 (no action) and Alternative 2 (institutional controls) do not reduce mobility, toxicity, or 

volume of contaminated groundwater through treatment. Alternative 3 reduces only contaminant 

volume and mobility in the groundwater by implementing groundwater extraction. 

Technically, Alternative 2 would be the easiest to implement because it only involves construction of 

a fence only. However, this alternative would be the most difficult to implement administratively 

because of uncertainties involving acquisition of land or water rights to prevent groundwater ingestion. 

Alternatives 3, 4 and 5 would be implementable using standard construction techniques and practices. 

a The water treatment technology required in alternatives 4, 5, 6, and 7 is not widely used, but because 

it has been put into practice at several sites and is relatively uncomplicated to  operate, it should be 

readily implementable. 

Alternatives 5, 7 and 9, which involve the surface cap, would be less implementable than their 

counterparts that do not include a surface cap (Alternatives 4, 6 and 8, respectively). To make 

augmentation of the existing cap feasible, the low-permeability soil option was chosen since it was the 

best match to  the existing cap and could be used to  extend the cap over the desired areas with less 

disruption to  the current containment system. Given the steep sides of the existing landfill, however, 

an added degree of difficulty exists in the design and implementation of the surface cap extension. 

Alternatives 6 and 7, which involve construction of a subsurface barrier around Area B with slurry 

columns, would not be as readily implementable as the previous alternatives. This difficulty is because 

a soil-boring program for contaminant sampling and geotechnical testing must be conducted prior to 

slurry column installation. The slurry column installation would be implementable using common 

construction practices. 

\ 

a Alternatives 8 and 9, which involve subsurface barriers and a subsurface permeable treatment wall, 

would be less implementable than Alternatives 6.and 7 because treatability studies would be required 
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in order to  design the permeable treatment wall. The slurry column construction for this alternative 

would be the same as described above. 

4.1 1. NATIONAL ENVIRONMENTAL POLICY ACT (NEPA) CONSIDERATION 

NEPA requires federal agencies to assess the impacts that their actions may have on the environment. 

Proced~ires fei implementing the NEPA are contained in regulations issued by the Council on 

Environmental Quality in the Code of Federal Regulations (CFR), Title 40, Parts 1500 through 1508 

(40 CFR 1500-1 508). The DOE procedures for implementing the NEPA are contained in 1 0  CFR 1021 

and various DOE notices, orders, and guidelines. 

It is the legal position of the U.S. Department of Justice that the NEPA is not applicable to remedial 

actions performed by federal agencies under the CERCLA (Hartman 1991 ). However, the DOE has 

established an agency policy in DOE Order 5400.4 to  integrate the requirements of the NEPA and the 

CERCLA RIIFS process for remedial actions. The primary instrument for this integration is the RIIFS 

process. 

a CERCLA documents such as an RIIFS evaluate many, but not all, of the environmental components that 

must be considered for compliance with the NEPA. For example, an RIIFS evaluates the effects of 

remedial action alternatives on surface water and groundwater resources but will not evaluate the 

effects on wetlands and threatened and endangered species. This section of the FS Report for 

Operable Unit 1 at the Mound Plant evaluates the environmental impacts of the remedial action 

alternatives that are not evaluated in other sections of the RI and FS Reports. 

With the inclusion of this section, the FS Report will also constitute an environmental assessment (EA) 

of the proposed remedial action for Operable Unit 1, and the information and analyses presented here 

will be used to determine if the proposed remedial action would have a significant impact on the 

environment, within the meaning of the NEPA. If the impact is determined to be significant, an 

environmental impact statement will be prepared for the proposed remedial action. If the impact is 

judged to  not be significant, an official "Finding of No Significant Impact" will be issued, and the 

proposed corrective action will be implemented. 

4.1 1.1. Air Quality 

a The Mound Plant is within the Regional Air Pollution Control Agency (RAPCA). Through the EPA, 

OEPA, and local government delegation, the RAPCA is the air pollution control agency for the 
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Metropolitan Dayton Intrastate Air Quality Control Region in southwest Ohio. This region contains 

Darke, Miami, Clark, Preble, Montgomery, and Greene Counties (RAPCA 1993). 

The National Ambient Air Quality Standards (40 CFR 50) have set the maximum acceptable 

concentrations for inhalable particulates, sulfur dioxide, lead, carbon monoxide, nitrogen dioxide, and 

ozone. The RAPCA monitors for all of these air pollutants except nitrogen dioxide (an ozone 

precu~sori, fer which meni?cring was discontinued in 1987. None of the RAPCA monitoring sites 

recorded any exceedances of the health-related air quality standards in 1992. From 1983 through 

1992, most all of the monitoring sites had decreasing trends for all pollutant concentrations. One 

monitoring site had a slightly increasing trend for carbon monoxide, but the increase was not 

statistically significant (RAPCA 1993). 

The OEPA has initiated the development of a toxic emission inventory, which includes toluene, xylene, 

methylene chloride, formaldehyde, chloroform, perchloroethylene, and cadmium and cadmium 

compounds. Major new industrial sources are routinely reviewed for toxic air emissions through the 

Permit to Install process. Each new point source is evaluated using OEPA guidance to ensure that a 

health risk is not created for nearby residents. RAPCA conducts ambient air toxics sampling of 

e selected facilities (RAPCA 1993). 

Since 1985, the Mound Plant has monitored and modeled the effective dose equivalent to the public 

from ambient air concentrations of plutonium-238, plutonium-239, tritium, uranium-234, and uranium- 

238. According to previous investigations (EG&G 1989, DOE 19791, the effects of radiological air 

emissions from the Mound Plant are considered to be small or negligible. 

All of the remedial action alternatives except the no action alternative would involve some amount of 

surface disturbance in Operable Unit 1, which could result in the creation of airborne dust. The 

remedial action alternatives requiring only the completion of groundwater extraction wells would create 

the least amount of airborne dust while those involving a surface cap would create the most airborne 

dust. The surface disturbing activities would be temporary and of limited duration, and the amount 

of airborne dust created is not expected to affect the overall air quality in the area of the Mound Plant. 

However, the community and remedial action workers could be exposed to COCs through this airborne 

dust. Continuous air-monitoring would be performed during all.surface disturbing activities, and 

appropriate mitigative measures would be implemented, if necessary, to minimize the possibility of 

exposure to airborne dust. The baseline risk assessment in the RI report (DOE 1994a) for Operable 

Unit 1 revealed that the risk of adverse health effects from contaminated soil in Operable Unit 1 is 

minimal. 
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Volatization of the COCs during treatment of the contaminated groundwater could release airborne 

contaminants, which could affect air quality.and expose the community and remedial action workers. 

The baseline risk assessment in the RI report (DOE 1994a) for Operable Unit 1 revealed that the COCs 

in groundwater present the most risk for adverse health effects. To mitigate the possibility of any 

release of airborne contaminants during the groundwater treatment process, all equipment used in the 

treatment process would be sealed. 

4.1 1.2. Flood~lains and Wetlands 

In 1979, the DOE established regulations in 10 CFR 1022 to comply with requirements for the 

environmental review of floodplains and wetlands. These regulations provide for compliance with 

Executive Order 1 1988, Floodplain Management, and Executive Order 1 1990, Protection of Wetlands, 

and are designed to be coordinated with the environmental review requirements of the NEPA. In 

accordance with the requirements of 10 CFR 1022, a preliminary wetlands assessment of the Mound 

Plant was performed in January 1992 (DOE 1992~1, and onsite and offsite wetlands determinations 

were performed in August 1992 and May 1993, respectively (DOE 1994~) .  The methodology used 

to identify potential wetlands in the preliminary wetlands assessment was in accordance with 

Executive Order 11 990 and 10 CFR 1022. The onsite and offsite wetlands determinations were 

conducted in accordance with the guidelines of the U.S. Army Corps of Engineers (Environmental 

Laboratory 1987). The purpose of the wetlands determinations was to identify potential wetland areas 

and waters of the United States (waterways) pursuant to Section 404 of the Clean Water Act. 

Figure 4.2 shows the currently recognized 100-year floodplain of the Great Miami River in the vicinity 

of the Mound Plant. A very small area in the southwest corner of the plant and the abandoned 

Miami-Erie Canal lie within the floodplain. At its closest point, the 100-year floodplain is approximately 

250 ft from Operable Unit 1, and none of the remedial action alternatives would have any adverse 

effects on the floodplain. Also, none of the remedial action alternatives constitute a "critical action" 

as defined in 10 CFR 1022.4(c) and (i); therefore, an analysis of the 500-year floodplain of the Great 

Miami River is not required. 

The Overflow Pond within Operable Unit 1 has a surface area of 79,717 sq ft and an average depth 

of 4 to 6 ft. The purpose of the pond is to retain storm flows and settle sediment, thereby supporting 

compliance with NPDES discharge standards for suspended solids. The pond is built with earthen dikes 

and has a capacity of 5 million gallons. Water in the Overflow Pond is discharged through a standpipe 

in the northwest corner of the pond and eventually to the Miami-Erie Canal and Great ~ i a m i  River 

through NPDES Outfall 002 at a rate of approximately 660,000 gallons per day (Mound 1990). The 

plant community around the margin of the pond is not dominated by hydrophytic vegetation (i.e., 
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Figure 4 .2 .  A rea  o f  100-year f loodplain of  Great Miami River 
modif ied in le t ter  of  map amendment by FEMA. 
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plants growing in and adapted to an aquatic or very wet environment); consequently, the Overflow 

Pond is not designated as a wetland but as a waterway. The closest wetland to Operable Unit 1 is a 

sedimentation basin approximately 600 ft to the north (DOE 1 9 9 4 ~ ) .  

None of the remedial action alternatives would involve conducting any activities in the Overflow Pond. 

Therefore, wetlands or waters of the United States would not be adversely affected. 

4.1 1.3. Flora and Fauna 

An ecological field assessment of the Mound Plant was performed in 1992 and 1993. This field 

assessment was designed to 

- identify the flora and fauna at and around the Mound Plant, 

- identify sensitive environments (e.g. wildlife breeding areas) at and around the Mound 
Plant, and 

- identify threatened and endangered species and their habitats at and around the Mound 
Plant. 

The results of the field assessment are presented in the Operable Unit 9, Ecological Characterization 

Report (DOE 199443, and the results will be used with site contamination data to  perform an ecological 

risk assessment. 

As shown in Figure 4.3, Operable Unit 1 contains four habitat types. The Overflow Pond in Operable 

Unit 1 is a waterway, and the east and west sides of Operable Unit -1 are maintained lawns., Subxeric 

grasslands exist around the Overflow Pond on the east and south, and a small area of shrub/scrub 

habitat is located at the southern boundary of Operable Unit 1 (DOE 19944). The plant community 

around the margin of the Overflow Pond is dominated by non-hydrophytic vegetation such as crown 

vetch, meadow fescue, and hairy-seed paspalum (DOE 1994~1.  The maintained lawns consist primarily 

of meadow fescue, Kentucky blue grass, Canada blue grass,. and rough dropseed. The most 

conspicuous plants in the subxeric grasslands are meadow fescue, Kentucky blue grass, Canada blue 

grass, and rough dropseed. Herbs consist primarily of Canada goldenrod, spotted knapweed, Queen 

Anne's lace, and English plantain. The shrublscrub habitat is dominated by Amur honeysuckle. Widely 

scattered small trees such as black locust may be present, and other woody species include frost 

grape, soft hawthorne, and boxelder. Meadow fescue and Kentucky blue grass are the most prevalent 

a grasses (DOE 1994d). 
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Figure 4.3. Habitat types a t  Operable Unit 1 
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During the ecological field assessment, 81 species of birds were observed at the Mound Plant. Of 

these, 11 species were confirmed as nesting at the plant while 22 species were suspected of nesting 

there. All of the species known or suspected to nest at the plant are common species and are known 

to nest in the area surrounding the plant. The ten most common birds at the Mound Plant were the 

American robin, European starling, northern cardinal, American goldfinch, Carolina chickadee, house 

finch, mourning dove, red-winged blackbird, song sparrow, and common grackle. Five species of 

raptors were observed, with the American kestrel being the most common. Several game species were 

observed at or in proximity to the Mound Plant, and the mourning dove was one of the more common 

game species observed (DOE 1994d). 

Seventeen mammals were observed at the Mound Plant. Small mammals included the short-tailed 

shrew, eastern chipmunk, deer mouse, white-footed mouse, meadow vole, house mouse, and meadow 

jumping mouse. Large mammals were the opossum, eastern cottontail, groundhog, gray squirrel, fox 

squirrel, gray fox, raccoon, striped skunk, white-tailed deer, and muskrat. Several of the large 

mammals are managed as game species including the white-tailed deer, eastern gray and eastern fox 

squirrels, woodchuck, and gray fox (DOE 1994d). 

Ten species of reptiles and amphibians were identified at the Mound Plant. The most common reptile 

was the rat snake, and the most common amphibian was the red-backed salamander. Both of these 

species were found in a wide range of habitat types. The green sunfish was the only fish species 

identified at the Mound Plant, and a number were found in the Settling Basins and the Overflow Pond. 

The Settling Basins are immediately north of the Overflow Pond but outside Operable Unit 1 

(Figure 4.3). No fish were found in the Asphalt Pond. In the spring, fish in the Settling Basins and 

Overflow Pond exhibited deformities, eroded fins, lesions, tumors, emaciation, and parasites, which 

could be associated with overcrowding in these ponds (DOE 1994d). 

All of the remedial action alternatives except the no-action alternative would involve some amount of 

surface disturbance in Operable Unit 1. This surface disturbance could directly and indirectly affect 

flora and fauna. Direct effects could include the loss of plant communities, loss of less mobile wildlife 

species, and displacement of other wildlife species. The indirect effects would arise from increased 

fugitive dust, noise, and human activity. The magnitude and duration of the direct and indirect effects 

would depend on the magnitude and duration of the remedial action and on the restoration that would 

occur after the remedial action. No remedial action activities would be performed in the Overflow 

Pond; therefore, the flora and fauna associated with this waterway would not be affected. 

Surface disturbance associated with remedial action for Operable Unit 1 could result in the loss of 

areas of maintained lawns, subxeric grasslands, and shrublscrub plant communities. While these 
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habitats exhibit a high diversity of plant species, the areas that would be disturbed would be very small 

and would be restored to  their original condition or as close t o  their original condition as possible. The 

disturbed areas would be graded t o  establish non-erosive drainage and revegetated wi th plant species 

common to  the Mound Plant. Wildlife in  the disturbed habitats could also be lost or temporarily 

displaced, but these effects would not be expected t o  be appreciable due to  the small areas involved 

and the short duration of the surface disturbing activities. The maintained lawns and subxeric 

grasslands do not support large fauna populations. The shrublscrub habitat supports a large number 

of bird species; however, the size of this habitat in Operable Unit 1 is small, and birds disturbed by the 

remedial action could easily relocate t o  nearby similar habitat. It was concluded in the ecological field 

assessment that the Mound Plant has diverse flora and fauna, but the habitat and species composition 

at the plant is neither unique or even of local importance (DOE 1994d). 

The Ohio Department of Natural Resources, Division of Natural Areas and Preserves, and the U.S. Fish 

and Wildlife Service were contacted about the presence of threatened and endangered species at the 

Mound Plant. These agencies suggested that the probability o f  threatened and endangered species 

occurring at the plant was very low. Despite this information, specialized habitats capable of harboring 

protected species (e.g., wetlands, seeps, springs, and riparian zones) were carefully scrutinized during 

a field evaluations (DOE 1994d). 

No federally listed, threatened, or endangered species were identified at the Mound Plant, and none 

are expected t o  be identified. Two  state-protected species were found. Inland rush has been 

designated as endangered by the state, and a single individual of this grass species was discovered 

growing adjacent t o  a limestone seepage area in an open grassland on the South Property. Because 

only a single individual was found, inland rush cannot be considered as a viable breeding population 

at the Mound Plant, and the solitary occurrence should not interfere with ongoing or future activities 

at the plant. The dark-eyed junco is also designated as endangered by the state. Several individuals 

of this bird species were observed foraging in grassland, shrublscrub, and forested habitats. This bird 

species is a common winter visitor t o  Ohio and much of the eastern United States, but only a small 

population is known to  actually breed within the state. There are currently no known breeding 

populations of the dark-eyed junco in southern Ohio; the only known breeding populations occur in  the 

extreme northeastern portion of Ohio (DOE 1994d). None of the remedial action alternatives would 

have any adverse effects on threatened and endangered species. 

4.1 1.4. Cultural Resources 

a The only cultural resource site in the vicinity of the Mound Plant is an ancient Indian mound, the 

Miamisburg Mound, 380 f t  east-southeast of the plant. This mound is in the Miamisburg Mound State 
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Memorial Park (DOE 1979). A complete literature search and cultural resource survey of the Mound 

Plant and adjacent areas was performed in 1991. The literature search indicated that four houses 

circa 1875 and 1904-1 905 and t w o  crescent-shaped earthworks circa 191 4 existed within the main 

plant property. The areas containing these houses and earthworks are now occupied by modern 

structures; consequently, none of the older structures nor remnants of them were found during the 

field survey. Four historic sites were found in areas adjacent t o  the Mound Plant. These sites 

----:-*-A cullalaLou ~f 8 pcrtior! nf the Miami-Erie Canal and associated features, a bridge, a bridge remnant, and 

a 1945 city water-well. These sites do  not meet the requirements for inclusion in the National Register 

of Historic Places (Beamer 1991). None of the remedial action alternatives would have any adverse 

effects on  cultural resources. 
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ACRONYMS 

ACL 
ARARs 
CERCLA 
CFR 
CWA 
FS 
MCL 
MCLG 
NCP 
NPDES 
OU 
RCRA 
RI 
ROD 
SARA 
TBC 

alternative concentration limits (CERCLA) 
applicable or relevant and appropriate requirements 
Comprehensive Environmental Response, Compensation, and Liability Ac t  
Code of Federal Regulations 
Clean Water Ac t  
feasibility study 
maximum contaminant level 
maximum contaminant level goal 
National Contingency Plan 
National Pollutant Discharge Elimination System 
operable unit 
Resource Conservation and Recovery Act  
remedial investigation 
Record o f  Decision 
Superfund Amendments and Reauthorization Act  
t o  be considered 
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This document provides an analysis of the applicable or relevant and appropriate requirements (ARARs) 

for the feasibility study (FS) for Operable Unit 1 IOU 1). Although other such analyses have been 

performed at Mound Plant, this is the first such effort specific t o  OU 1. Accordingly, ARARs analysis 

in this document begins with an identification of potential standards for each type of ARAR (chemical-, 

location-, and action-specific), proceeds through a brief analysis of each standard, and, finally, presents 

a concluding summary of the apparent controlling ARARs for remedial actions in OU 1. This document 

describes the evolutionary process for each ARAR type as it applies to  OU 1. 

Section 1 of this appendix describes the overall ARARs basis and process. Sections 2, 3, and 4, 

respectively, describe the nature of chemical-, location-, and action-specific ARARs and describes the 

analysis process for these ARARs for OU 1. Included in each section are tables illustrating specific 

ARARs at various evolutionary stages. Because this is the first ARARs analysis for OU 1 and because 

of the extremely large number of standards to be evaluated, explanation of the evaluation of each 

standard is presented in the tables rather than in narrative form. 

As an aside, based on a review of potential chemical-specific ARARs for OU 1, chemical-specific 

ARARs do not currently exist for soils. Soil contamination in OU 1 is not currently believed to  be of 

concern; however, if this is later determined to be incorrect, cleanup objectives will be based on the 

calculated risk to  human health and the environment. 

1. THE ARAR BASIS 

The basis for ARARs is cited in Section 121(d) of the Comprehensive ~nvironmental Response, 

Compensation, and Liability Act (CERCLA), as amended by the Superfund Amendments Reauthorization 

Act (SARA), which requires that Fund-financed, enforcement, and federal facility remedial actions 

comply with all applicable or relevant and appropriate federal environmental or promulgated state 

environmental or facility siting laws. "For the purposes of identification and notification of promulgated 

state standards, the term promulgated means that the standards are of general applicability and are 

legally enforceable" [National Contingency Plan (NCP), 4 0  Code of Federal Regulations (CFR) 

"Applicable requirements," as defined in 4 0  CFR 300.5, are "those clean-up standards, standards of 

control, and other substantive requirements, criteria, or limitations promulgated under federal 

0 environmental or state environmental or facility siting laws that specifically address a hazardous 

substance, pollutant, contaminant, remedial action, location, or other circumstance found at a CERCLA 
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site. Only those state standards that are identified by a state in a timely manner and that are more 

stringent than federal requirements may be applicable." "Relevant and appropriate requirements," also 

defined in 4 0  CFR 300.5, are "those clean-up standards, standards of control, and other substantive 

requirements, criteria, or limitations promulgated under federal environmental or state environmental 

or facility siting laws, that, while not 'applicable' to  a hazardous substance, pollutant, contaminant, 

remedial action, location, or other circumstance at a CERCLA site, address problems or situations 

sufficiently similar t o  those encountered at the CERCLA site that their use is well suited to the 

particular site. Only those state standards that are identified in a timely manner and are more stringent 

than federal requirements may be relevant and appropriate." The most stringent promulgated 

standards are applied as ARAR (Preamble to  NCP, 55 8741, 8 March 1990). 

1 .l. TO BE CONSIDERED ARARS 

In addition to  ARARs, advisories, criteria, or guidance may be identified "to be considered" (TBC) for 

a particular release. As defined in 40 CFR'300.400(g)(3), the TBC category "consists of advisories, 

criteria, or guidance developed by the U.S.. Environmental Protection Agency, other federal agencies, 

or states that may be useful in developing CERCLA remedies." Use of TBCs is discretionary rather than 

mandatory, as opposed to  the use of ARARs, which is mandatory. 

1.2. ARAR CATEGORIES 

In general, there are three categories of ARARs: 

- Ambient or chemical-specific requirements. 

- Location-specific requirements. 

- Performance, design, or other action-specific requirements. 

ARARs are generally considered to  be dynamic in nature in that they evolve from general to  very 

specific in the CERCLA site clean-up process. Initially during the remedial investigation (RI) work plan 

stage, probable chemical-specific ARARs may be identified, usually based on a limited amount of data. 

Chemical-specific ARARs at this point have meaning only in that they may be used to  establish 

appropriate detection limits so that data collected in the RI will be amenable for comparison to  ARAR 

standards. Identified potential chemical-specific ARARs may be modified if they are found to  be 

inappropriate any time in the RI process. For example, chemical-specific ARARs could be deleted based 

on the absence of a constituent in analytical data obtained during the investigation. 
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Location-specific ARARs specify restrictions that have been placed on the concentration of hazardous 

substances or on the conduct of  an activity solely because it occurs in a special location. As discussed 

in Section 2, information relevant to  the location-specific ARARs analysis has been gathered for Mound 

Plant as a whole by the Environmental Restoration Program. 

Action-specific ARARs and remediation goals are identified as the FS process continues. Initially, 

proyrallra ~ i t h  s:szd~rds ?ht ~nl-l!d apply to any of a large list of alternatives are identified. As the 

specific alternatives that are to be evaluated in the FS process are developed, the ARARS list is 

narrowed. A t  the end of the FS process, items are identified that are ARAR to only the alternatives 

selected for detailed evaluation. 

1.3. FEASIBILITY STUDY ARAR REQUIREMENTS 

Development of a preliminary list of potential chemical-specific ARARs allows the establishment of a 
gy&+ list of preliminary remediation goals in the FS process, which is essentially a tentative listing of 
3% :;c contaminants together with initially anticipated clean-up concentrations or risk levels for each medium. 
& 4-1. 
Y o Preliminary remediation goals serve to focus the development of alternatives on remedial technologies 

that can achieve the remediation goals, thereby limiting the number of alternatives to  be considered 

in the detailed remedial alternative analysis, conducted later in the FS process. As more information 

becomes available from risk assessment activity, remediation goals are refined and clarify the 

objectives remedial alternatives will be expected to  attain. 

At  the beginning of the FS process, a preliminary consideration of action-specific ARARs is commonly 

conducted. As remedial alternatives are screened during the FS, action-specific ARARs are identified. 

When the detailed analysis of the remedial alternatives is conducted, all action-specific ARARs are 

refined to  a much more detailed form with respect to each alternative before a comparison of 

alternatives begins. At  this point, a discussion is provided in the FS report for each remedial alternative 

regarding the rationale for all ARAR determinations. Specific action-specific ARAR compliance is 

planned after the FS process is completed and once the final alternative is selected and designed. 

2. REMEDIAL ACTION AND REMEDIATION GOALS 

CERCLA § 121 specifically requires attainment of all ARARs. Moreover, as explained in the preamble 

to  the NCP (55 8741 I ,  in order to  attain all ARARs a remedial action must comply with the most 

stringent requirement, which then ensures attainment of all. other ARARs. Furthermore, CERCLA 

a requires that the remedies selected must attain ARARs be protective of human health and the 

environment. Consequently, preliminary remediation goals based on ARARs require modification as 
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new information and data are collected in the RI, including the baseline risk assessment, or when 

ARARs are not available or are determined t o  be inadequate for protection of human health and the 

environment. 

Development of remediation goals is actually a portion of the overall development of remedial action 

objectives, which ultimately will define the required endpoint of the selected remedial action. As stated 

in the preamble t o  the NCP (55 8712-87131, "remedial action objectives are the more general 

description of what the remedial action will accomplish. Remediation goals are a subset of remedial 

action objectives and consist of medium-specific or operable unit-specific chemical concentrations that 

are protective of human health and the environment and serve as goals for.the remedial action. The 

remedial action objectives ... should specify: (1) the contaminants of concern, (2) the exposure routes 

and receptors, and 13) an acceptable contaminant level or range of levels for each exposure medium 

(i.e., a preliminary remediation goal)." Remediation goals will establish acceptable exposure levels, per 

40 CFR 300.430 (e)(2)(i), which are protective of human health and the environment and will be 

developed by considering the following: 

- ARARs (chemical-specific) 

- Acceptable exposure levels for systemic toxicants. 
- Acceptable exposure levels for known or suspected carcinogens to  lo4 risk 

levels). 
- Technical limitations (e.g., detection limits). 
- Uncertainty factors. 
- other pertinent information. 

- Maximum Contaminant Level Goals (MCLGs) lor MCLs where MCLGs are zero) where 
relevant and appropriate. 

- Acceptable exposure levels where multiple contaminants or multiple exposure pathways 
will cause exposure at ARAR levels resulting in cumulative risk in excess of lo4. 

- Clean Water Act (CWA) ambient water quality criteria, where relevant and appropriate. 

- A CERCLA Alternative Concentration Limit (ACL) established pursuant to CERCLA 
§ 121 (d)(2)(B)(ii). 

- Environmental evaluations shall be performed to assess threat to the environment, 
especially sensitive habitats and critical habitat of species protected under the Endangered 
Species Act. 

Once a preferred remedial action alternative is formally selected, all chemical-, location-, and action- 

specific ARARs have also been defined. If it is found that the most suitable remedial alternative does 
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not meet an ARAR, the NCP provides for waivers of ARARs under certain circumstances. According 

to 4 0  CFR 300.430(1)(1)lii)(C), 

An alternative that does not meet an ARAR under federal environmental or state 
environmental or facility siting laws may be selected under the following 
circumstances: 

( I )  The alternative is an interim measure and will become part of a 
ioiai iemedi~! ac?ic:! ?hs? will altain the applicable or relevant and 
appropriate federal or state requirement; 

(2) Compliance with the requirement will result in greater risk to 
human health and the environment than other alternatives; 

(3) Compliance with the requirement is technically 
impracticable from an engineering perspective; 

(4) The alternative will attain a standard of performance that is 
equivalent to that required under the otherwise applicable standard, 
requirement, or limitation through use of another method or approach; 

(5) With respect to a state requirement, the state has not consistently 
applied, or demonstrated the intention to consistently apply, the 
promulgated requirement in similar circumstances at other remedial 
actions within the state; or 

(6) For Fund-financed response actions only, an alternative that attains 
the ARAR will not provide a balance between the need for protection 
of human health and the environment at the site and the availability of 
Fund monies to respond to other sites may present a threat to human 
health and the environment. 

Accordingly, if any of the alternatives selected for OU 1 are not expected to  attain any ARARs, this 

expectation must be expressed together with an appropriate justification that relates to  at least one 

of the ARAR waiver circumstances identified above. 

From this point, the alternative will become the final remedy as it is incorporated into the ROD. Once 

the final Record of Decision (ROD) has been signed, requirements must be modified only when they 

are determined to  be applicable or relevant and appropriate and necessary to  ensure that the remedy 

is protective of human health and the environment [40 CFR 300.430(f)(l)I. 

2. i. CHEMICAL-SPECIFIC ARARS 

Health-based, chemical-specific ARARs pertinent t o  groundwater (the environmental medium addressed 

by this document) have been identified for the volatile and semivolatile organic compounds, metals, 
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other anions, pesticides, as well as radionuclides that were detected in groundwater. These 

compounds are used as the contaminants of concern for the purposes of this ARARs document. 

The chemical-specific ARARs are primarily derived from federal and state health and environmental 

statutes and regulations. As discussed below, in some instances these standards are classified as 

items "to be considered." A summary of the universe of potential chemical-specific ARARs for the 

contaminants found at OU 1 in the groundwater is presented in Tables 1 and 2. Table 1 presents the 

potential Ohio chemical-specific ARARs and includes determinations relative to  whether these 

standards should be considered ARAR. Similarly, Table 2 presents the potential federal chemical- 

specific ARARs and determinations. 

Table 3 presents the numeric standards derived from the requirements identified as ARARs in Tables 1 

and 2. Maximum concentrations for each contaminant of concern identified in the OU 1 groundwater 

are shown in the table for comparison to the ARARs. 

Finally, Table 4 presents a summary of proposed controlling ARARs based on a selection of the most 

stringent ARARs from Table 3. It will be these ARARs, with some modification as a result of 

background determinations, that will be used along with risk-based concentrations to  establish cleanup 

goals for OU 1 remediations. 

2.2. LOCATION-SPECIFIC ARARS 

Location-specific ARARs are statutes or regulations which set restrictions on activities or limits on 

contaminant levels solely because of location, e.g., within a floodplain, wetland, historic place, or 

sensitive ecosystem or habitat. Examples of locational requirements are federal and state siting laws 

for hazardous waste facilities (floodplain restrictions), and federal regulations to avoid adverse effects 

to wetlands (40 CFR Pan 230,33 CFR Parts 320-330, and 40 CFR Pan 6, Appendix A). Also included 

are the floodplain regulations promulgated pursuant to the federal Emergency Management Agency 

National Flood Insurance Program. The range of potential location-specific requirements considered 

in this detailed analysis of alternatives for state and federal requirements are presented in Tables 5 

and 6. As was the case with the chemical-specific ARARs, these tables also include a determination 

of whether each requirement should be considered ARAR. 

2.3. ACTION-SPECIFIC ARARS 

Performance, design, and other action-specific requirements set controls or restrictions on particular 

kinds of activities related to management of hazardous substances or pollutants. These requirements 
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are not triggered by the specific chemicals present at a site, but rather by site characterization 

activities and remedial actions that are conducted or proposed during the RIIFS. Potential action- 

specific ARARs are technology-based performance standards, such as the Best Available Technology 

standard of the Federal Water Pollution Control Act. Other examples include Resource Conservation 

and Recovery Act (RCRAI treatment, storage, and disposal standards, and CWA pretreatment 

standards for discharges t o  publicly-owned treatment works. The range of potential action-specific 

requirements considered in this document are presented in Tables 7 and 8. Determinations of whether 

each standard should be considered ARAR are included in both tables and are based on a tentative 

identification of the alternatives that will be presented in the FS report. These alternatives are 

described in the following text. 

1. No Action. This alternative (required by the NCP) will be found not applicable because 
institutional controls are already in-place at Mound Plant as well as groundwater 
monitoring. 

A .  . 
2. Institutional Controls. This alternative has already been used at Mound Plant and will 

be used in conjunction with other alternatives. 

c. ..* 
.:.+ 

As a matter of practicality, institutional controls, long-term monitoring, and drainage controls (sealing 

0 .  surface drainage ditches) will be a pan of all subsequent alternatives. 

3. CollectionlDisposal. This alternative will feature recovery wells as a means of 
capturing contaminated groundwater. The collected groundwater would be discharged 
through the National Pollutant Discharge Elimination System (NPDES) outfall if 
concentrations of contaminants are below required limits. NPDES permit revisions may 
be required to  implement this disposal. 

4. Collection/Tmatment Disposal. This alternative consists of recovery wells for capturing 
contaminated groundwater as in Alternative #3. The collected groundwater would be 
treated before discharge through a NPDES outfall so that concentrations of 
contaminants would be below required limits. As may be seen from Table 9, NPDES 
permit revisions may be required to  implement this disposal. 

5. Surface Cap/Collection/T~eatment/Disposal. This alternative consists of the elements 
of Alternative #3, an extended surface cap, plus treatment of the collected 
groundwater to  allow disposal through the NPDES outfall. 

6. Containment/Collectionflreatment/Disposal. This alternative will consist of a 
containment system comprised of 'a slurry wall or interceptor tre"ch with an 
impermeable downgradient face on the trench. The upgradient (eastern) side of the 
site may require a cutoff wall of some kind, as well, in order to  prevent continued 
groundwater movement into the area. Collection, treatment, and disposal would 
consist of the elements discribed in Alternative 3. 

7. Surface Cap/Containment/Collection~r~tment~Disposal. This alternative would 
combine the elements of Alternative #5 with an extended surface cap. 
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8. In situ Treatment. This alternative could consist of a slurry wallltreatment wall wherein 
some sort of funnel and gate system would direct contaminated groundwater through 
an emplaced reactive material that would effectively treat the groundwater without 
removing it from the ground. 

9. Surface Caplln situ Treatmnet. This alternative consists of the elements described for 
Alternative #8 with the addition of an extended surface cap. 

As part of implementing the selected alternative, it is possible that some contaminants or disposed 

materials may be exhumed; "generated" from a regulatory perspective. Such materials will be 

evaluated through a combination of analysis and knowledge of the materials disposed in the area and 

will be characterized as solid and potentially hazardous waste, as appropriate. Where available, the 

process that generates the waste disposed of in Area B will be used to  the extent possible to  determine 

if any of the waste should be considered listed hazardous waste, as defined in 4 0  CFR 261 Subpart D 

and OAC 3745-51-20 to 33. Analysis of these materials will include, at a minimum, testing for 

hazardous waste characteristics; ignitability, corrosivity, reactivity, and toxicity (see Table 10). Proper 

managementldisposal standards will be established based on the results of this characterization. 
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Table 1. Potential State Chemical-Specific ARARs 

'rohibits Violation of Prohibits emission of an air contaminant in violation of May pertain to any site where 
4ir Pollution Control Sec. 3704 or any rules, permit, order or variance issued emissions of an air contaminant occur 
3ules13704.05 A-l pursuant to that section of the ORC. either as a preexisting condition of the 

site or as a result of remedial activities. 
Should be considered for virtually all 
sites. 

'Five Freedoms" for All surface waters of the state shall be free from: Pertains to both discharges to  surface 
Surface Water1 A) Objectionable suspended solids. waters as a result of remediation and 
3745-1-04 A.B,C,D,E B) Floating debris, oil, and scum. any onsite surface waters affected by 

C) Materials that create a nuisance. site conditions. 
D) Toxic, harmful, or lethal substances. 
E) Nutrients that create nuisance growth. 

lntidegradation Policy Prevents degradation of surface water quality below Pertains to both discharges to surface 
lor Surface Water1 designated use or existing water quality. Existing instream water as a result of remedial action and 
3745-1 -05 A,B,C uses shall be maintained and protected. The most any surface water affected by site 

stringent controls for treatment shall be required by the conditions. 
Director of the EPA for all new and existing point source 

Ground Water 
Protection: 
Applicability1 
3745-54-90 

Water Quality Criteria1 Establishes water quality criteria for pollutants that do not Pertains to both discharges to  surface 
3745-1 -07 C have specific numerical or narrative criteria identified in  . waters as a result of remedial action 

Tables 7-1 through 7-1 5 of this rule. 

dot ARAR 

Uot ARAR 

and any surface waters affected by site 
conditions. 

Establishes circumstances under which an operator of a 
hazardous waste facility must implement a groundwater 
protection program or a corrective action program. 

This is effectively a provision that gives 
Ohio EPA the authority to enforce state air 
regulations and permits. Implementation 
of the substantive provisions of state air 
requirements as ARARs is required by 
Strction 121 (d) of CERCLA. - 

Pertains to all sites with land-based 
hazardous waste units (surface 
impoundments, waste piles, land 
treatment units, and landfills), including 
existing land-based areas of 
contamination. 

I ~ u r f a c e  water bodies subject to quality 
criteria standards do not occur within 
Operable Unit 1. Alternatives that involve 
discharge to  surface water will be 
addressed in  action-specific ARARs 

Not ARAR Surface water bodies subject to quality 
criteria standards do not occur within 
Operable Unit 1. Alternatives that involve 
di!;charge to  surface water will be 
addressed in action-specific ARARs 
di:;cussion. 

Not ARAR 
I 
Surface water bodies subject to quality 
criteria standards do not occur within 
Operable Unit 1. Alternatives that involve 
discharge to surface water will be 
addressed in  action-specific ARARs 

* cussion. di.; 

ARAR Historic disposal of hazardous waste 
occurred within Operable Unit 1. 
Groundwater monitoring implemented as 
part of the remedial alternatives will 
incorporate the requirements of the 
hazardous waste regulations. 
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exceeded between the compliance 
point ,and the downgradient facility alternative which will follow requirements 

Ground Water 
Protection Standard: 
Hazardous Waste 
Facilities13745-54-92 

Hazardous Constituents 
in  Ground Water: 
Hazardous Waste 
Facilities13745-54-93 
A.B 

Concentration Limits for 
Ground Water: 
Hazardous Waste 
Facilities13745-54-94 
A.B 

Point of Compliance for 
Ground Water: 
Hazardous Waste 
Facilities13745-54-95 
A.B 

in the permit to ensure that hazardous constituents (see 
3745-54-93) do not exceed the promulgated limits (see 
3745-54-94). 

Requires that permit specify hazardous constituents to 
which the groundwater protection standard of 3745-54-92 
applies. Hazardous constituents are constituents identified 
in  the appendix of this rule, which have been detected in  
groundwater in  the uppermost aquifer underlying the 
unitls) and are reasonably expected to be in  or derived 
from waste contained in  the unitls). 

Presents the methodology for determining concentration 
limits and alternative concentration limits. 

Establishes point of compliance at vertical surface located 
at the hydraulically downgradient limit of the waste 
management area that extends down into the uppermost 
aquifer underlying the unit(s). 

hazardous waste units (surface 
impoundments, waste piles, land 
treatment units, and landfills), including 
existing land-based areas of 
contamination. 

Pertains to  all sites with land-based 
hazardous waste units (surface 
impoundments, waste piles, land 
treatment units, and landfills), including 
existing land-based areas of 
contamination. 

Pertains to all sites with land-based 
hazardous waste units (surface 
impoundments, waste piles, land 
treatment units, and landfills), including 
existing land-based areas of 
contamination. 

Pertains to all sites with land-based 
hazardous waste units (surface 
impoundments, waste piles, land 
treatment units, and landfills), including 
existing land-based areas of 
contamination. 

ARAR 

ARAR 

ARAR 

occurred within Operable Unit 1. 
Groundwater monitoring implemented as 
part of the remedial alternatives will 
incorporate the requirements of the 
hazardous waste regulations. 

Historic disposal of hazardous waste 
occurred within Operable Unit 1. 
Groundwater monitoring implemented as 
part of the remedial alternatives will 
incorporate the requirements of the 
hazardous waste regulations. 

Historic disposal of hazardous waste 
occurred within Operable Unit 1. 
Groundwater monitoring implemented as 
p a n  of the remedial alternatives will 
incorporate the requirements of the 
hazardous waste regulations. 

Historic disposal of hazardous waste 
occurred within Operable Unit 1. 
Groundwater monitoring implemented as 
part of the remedial alternatives will 
incorporate the requirements of the 
hazardous waste regulations. 



Regulation Title or 
SubjectlRevised Code 
Sectlon end Pertinent 

Paragraph 

Compliance Period for 
Ground Water: 
Hazardous Waste 
Facilities13745-54-96 
k B , C  

General Ground Water 
Monitoring 
Requirements: 
Hazardous Waste 
Facilities13745-54-97 
A-J 

Ground Water 
Detection Monitoring 
Program: Hazardous 
Waste Facilitiesl 
3745-54-98 A-H 

- - ~ 

Ground Water 
Compliance ~ o n i t o r i n g  
Program: Hazardous 
Waste Facilitiesl 
3745-54-99 A-J 

-- - 

Ground Water 
Corrective Action 
Program: Hazardous 
Waste Facilitiesl 
3745-55-01 A-H 

Table 1. (page 3 of 6) 

4 compliance period during which groundwater protection 
#tandards will be specified in the permit. Rule requires 
hat the compliance period for a facility undergoing a 
lorrective action program will be extended until i t  can be 
lemonstrated that the groundwater protection standard of 
)AC 3745-54-92 have not been exceeded for a period of 
I consecutive years. 

Pertains to all sites with land-based 
hazardous waste units lsurface 
impoundments, waste piles, land 
treatment units, and landfillsl, including 
existing land-based areas of 
contamination. 

Regulation Description ARAR Regulation Applicstion Cotnment~ 

ARAR 

I 

I 

'resents requirements 
nonitoring program. 

Historic disposal of hazardous waste 
occurred within Operable Unit 1. 
Groundwater monitoring implemented as 
part of  the remedial alternatives will 
incorporate the requirements of the 
hazardous waste regulations. 

'resents general groundwater monitoring program 
equirements, including number, location. and depth of 
wells; casing requirements; sampling and analysis 
wocedures; etc. 

'resents requirements of groundwater detection program. 

Pertains to all sites with land-based 
hazardous waste units (surface 
impoundments, waste piles, land 
treatment units, and landfills), including 
existing land-based areas of 
contamination. 

Pertains to all sites with land-based 
hazardous waste units (surface 
impoundments, waste piles, land 
treatment units, and landfills) at which 
hazardous constituents have not been 
detected in  the ground water. This 
includes existing land-based areas of 
contamination. 

of groundwater compliance Pertains to all sites with land-based 
hazardous waste units (surface 
impoundments, waste piles, land 
treatment units, and landfills) at which 
hazardous constituents have not been 
detected. This includes existing land- 
based areas of contamination. 

'resents the requirements of a groundwater corrective 
~c t ion  program that prevents hazardous constituents from 
xceeding their respective concentration limits at the 
:ompliance point by either removing or treating these 
lazardous constituents. 

ARAR 

ARAR 

ARAR 

Pertains to all sites with land-based 
hazardous waste units (surface 
impoundments, waste piles, land 
treatment units, and landfills) at which 
hazardous constituents have been 
detected. This includes existing land- 
based areas of contamination. 

Historic disposal of hazardous waste 
occurred within Operable Unit 1. 
Groundwater monitoring implemented as 
part of the remedial alternatives will 
incorporate the requirements of the 
haxardous waste regulations. 

Historic disposal of hazardous waste 
occurred within Operable Unit 1. 
Groundwater monitoring implemented as 
part of the remedial alternatives will 
incorporate the requirements of the 
ha:rardous waste regulations. 

Hi!;toric disposal'of hazardous waste 
occurred within Operable Unit 1. 
Groundwater monitoring implemented as 
part of the remedial alternatives will 
incorporate the requirements of the 
hazardous waste regulations. 

ARAR Historic disposal of hazardous waste 
occurred within Operable Unit 1. 
Groundwater monitoring implemented as 
part of the remedial alternatives will 
incorporate the requirements of the 
hazardous waste regulations. 
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Chemicals13745-81-1 1 that is either being used or has the 

Maximum contaminant 
Levels for Organic 
Chemicals13745-81-12 
A.B,C 

Maximum Contaminant 
Levels for Turbidity1 
3745-81 -1 3 A,B 

Maximum 
Microbiological 
Contaminant Levels1 
3745-81-14 A 

Maximum Contaminant 
Levels for Radium-226, 
-228, and Gross 
Alphas13745-81-15 A,B 

Maximum Contaminant 
Levels for Beta Particle 
and Photon 
Radioactivity1 
3745-81-16 A,B 

Presents maximum contaminant levels for organics. 

Presents maximum contaminant levels for turbidity. 

Presents maximum contaminant levels for microbiological 
contaminants. 

Presents maximum contaminant levels for radium-226, 
radium-228, and gross alpha particle activity. 

Presents maximum contaminant levels for beta particle and 
photon radioactivity from man-made radionuclides. 

potential for use as a drinking water 
source. 

Pertains to  any site that has 
contaminated surface or groundwater 
that is either being used or has the 
potential for use as a drinking water 
source. 

Pertains to  any site that has 
contaminated surface or groundwater 
that is either being used or has the 
potential for use as a drinking water 
source. 

Pertains to  any site that has 
contaminated surface or groundwater 
that is either being used or has the 
potential for use as a drinking water 
source. 

Pertains to any site that has 
contaminated surface or groundwater 
that is either being used or has the 
potential for use as a drinking water 
source. 

Pertains to any site that has 
contaminated surface or groundwater 
that is either being used or has the 
potential for use as a drinking water 
source. 

.ARAR 

ARAR 

ARAR 

ARAR 

ARAR 

Because of the potential impacts to  the 
Buried Valley Aquifer, this standard will be 
applied. 

Because of the potential impacts to the 
Buried Valley Aquifer, this standard will be 
applied. 

Because of the potential impacts to the 
Buried Valley Aquifer, this standard will be 
applied. 

Because of the potential impacts to the 
Buried Valley Aquifer, this standard will be 
applied. 

Because of the potential impacts to the 
Buried Valley Aquifer, this standard will be 
applied. 
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vlicrobiological 
:ontaminant Sampling 
~ n d  Analytical 
lequirementsl 
3745-81-21 A 

Presents sampling and analytical requirements for Pertains to any site that has 
microbiological contaminants. contaminated surface or groundwater 

that is either being used or has the 
potential for use as a drinking water 
source. 

rurbidity Contaminant Presents sampling and analytical requirements for Pertains to any site that has 
Sampling and Analytical turbidity. contaminated surface or groundwater 
3equirementsl that is either being used or has the 
3745-81 -22 A potential for use as a drinking water 

source. 

norganic Contaminant Presents monitoring requirements for inorganic 
Monitoring contaminants. 
3equirementsl 
3745-81-23 A 

3rganic Contaminant l~ resen ts  monitoring requirements for organic 
Monitoring 
3equirementsl 
3745-81-24 A-E 

contaminants. 

Analytical Methods for Presents analytical methods for radioactivity. 
Radioactivity1 
3745-81 -25 A-D 

Pertains to any site that has 
contaminated surface or groundwater 
that is either being used or has the 
potential for use as a drinking water 
source. 

Pertains to  any site that has 
contaminated surface or groundwater 
that is either being used or has the 
potential for use as a drinking water 
source. 

1 

Pertains to any site that has 
contaminated surface or groundwater 
that iseither being used or has the 
potential for use as a drinking water 
source. 

Monitoring Frequency Present monitoring requirements for radioactivity. Pertains to any site that has 
for Radioactivity1 contaminated surface or groundwater 

3745-81 -26 A,B that is either being used or has the 
potential for use as a drinking water 
source. 

ARAR 

ARAR 

AR AR 

-- 

ARAR 

ARAR 

ARAR 

ippropriate methods for monitoring 
:c~mpliance with ARARs will be 
:c~ordinated with Ohio EPA and U.S. €PA. 

9ppropriate methods for monitoring 
:c~mpliance with ARARs will be 
:c~ordinated with Ohio EPA and U.S. EPA. 

Appropriate methods for monitoring 
cclmpliance with ARARs will be 
cclordinated with Ohio EPA and U.S. EPA. 

Appropriate methods for monitoring 
cc~mpliance with ARARs will be 
cc~ordinated with Ohio EPA and U.S. €PA. 

Appropriate methods for monitoring 
compliance with ARARs will be 
coordinated with Ohio EPA and U.S. EPA. 

Appropriate methods for monitoring 
compliance with ARARs will be 
coordinated with Ohio EPA and U.S. €PA. 
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grant variance from maximum contaminant levels. contaminated surface or groundwater will be accomplished according to  the 
that is either being used or has the procedures established by CERCLA. 

Levels13745-8 1-40 potential for use as a drinking water 
AB,C source. 

Alternative Treatment Allows for the use of alternative treatment techniques to Pertains to any site that has Not ARAR Variances from ARARs, as appropriate, 
Technique Variance1 attain maximum contaminant levels. contaminated surface or groundwater will be accomplished according to the 
3745-81 -46 that is either being used or has the procedures established by CERCLA. 

potential for use as a drinking water 
source. 



Table 2. Potential Federal, Chemical-Specific ARARs for Mound Plant 

Chronic CWA freshwater toxicity criterion (CWA 
5 304) 

EPA ambient water quality criteria (WQC) for 
protection of human health aquatic organisms, and 
drinking water standards (CWA 5304) 

I EPA ambient water quality criteria(WQC) for 
protection of human health aquatic organisms only 

Will be applied except where 
more appropriate standards exist. 
For example, standards 
specifically intended for 
groundwater or drinking. 

I I I I where relevant and appropriate. 

Safe Drinking Water Act (SDWA) 

(CWA 5304) 

MCLs (40CFR .ll to 141.16) 

Resource Conservation and Recovery 
Act (RCRA) Groundwater Monitoring 
Requirements 

ARAR 

MCLGs (40 CFR 5 141.50) 

Groundwater Protection Program for Hazardous Waste 
"Regulated Units" (40 CFR 264 Subpart F) 

Compliance is specifically 
required by CERCLA 5 1 2 1 (dl 

ARAR Considered relevant and 
appropriate because of historic 
disposal of apparent hazardous 
wastes. 
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;i 
c . *Maximum value = Lab value; no validated value available. 
< bCriferia are p H  dependent - see document. 

CHardness dependent criteria 1400 mgR CuC03 usedl. 
dlnsufficient data to develo criteria. Values present are the lowest observed effect level. 
*Lower value o f  1.2 cis-dicRloroethene and 1.24rans-dichloroethene. 
'40 CFR 26 I Appendix VIII constituent 
a40 CFR 264 Append~x IX  const~tuent 
hCriterion is for total trichlorinated ethanes. 
'Criterion is for chlordane. 
'Criterion is  for BHC. 
'values were extracted from the Mound Plant analytical database stored on WESTON computer system in Albuquerque. NM. These values are the highest concentrations regardless of source or sampling event. 
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Table 5. Identification of Potential State Location-Specific ARARs for the Mound Plant 

Hazardous Waste A hazardous waste facility installation and operation 

U.S. EPA and Ohio EPA. 

(D16,d.g.h is proven to represent the minimum risk of all of the at which hazardous waste will be U.S. EPA and Ohio EPA. 
following: treated, stored, and disposed of. May 

(i) Contamination of ground and surface waters function as siting criteria. 
(ii) Fires or explosions from treatment, storage, or 

disposal methods 
(iii) Accident during transportation 
,(iv) Impact on public health and safety 
(v) Air pollution 
(vi) Soil contamination 

(D),6,g,h. Prohibits the following locations for treatment, 
storage, and disposal of acute hazardous waste: 

(i) Within 2,000 feet of any residence, school, 

Solid Waste Facility 
Prohibited in  
Parklands13734.11 (C) 

Water Use 
Designations for . 
Southwest Ohio 
Tributaries1 3745-1 -1 7 

hospital, jail, or prison 
(ii) Any naturally occurring wetland 
(iii) Any flood hazard area 
liv) Within any state park or national park or 

recreation area. 

Prohibits the siting of any solid waste facility within state 
park, national park, or national recreation area. 

Establishes water use designations for stream segments 
within the Southwest Ohio Tributaries Basin. 

Pertains to sites located within 
parklands. May function as siting 
criteria. 

Pertinent i f  stream or stream segment 
is onsite and is affected by site 
conditions or if remedy includes direct 
discharge. Used by DWQPA to 
establish waste load allocations. 

Not ARAR 

Not ARAR 

No parks or national recreation areas exist 
within Operable Unit 1. 

Not an ARAR because &ream segment 
does not occur in  Operable Unit 1 ; 
however, i t  is applicable to discharge. 
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Water Use Establishes water use designations for stream segments Pertinent if stream or stream segment Not ARAR Not an ARAR because stream segment 
Designations for Great within the Great Miami River Basin. is onsite and is affected by site does not occur in  Operable Unit 1 ; 

Miami River1 conditions or if remedy includes direct however, it is applicable to discharge. 
3745-1 -21 discharge. Used by DWQPA to 

establish waste load allocations. 
r 
Standard for Inactive 
Asbestos Waste 
Disposal Sites1 

Sanitary Landfill 
Explosive Gas 
Monitoring1 
3745-27-1 2 
A,B,D,E,MN 

Location Standards for 
Hazardous Waste 
TreatmentlStoragelDis 
posal Facilities1 
3745-54-1 8 A.6.C 

Establishes emissions and maintenance standards for Pertains to sites where asbestos has 
inactive asbestos waste disposal sites. come to be located. Consider for 

landfills with inadequate cover or 
where wastes will be consolidated. 

Establishes when an explosive gas monitoring plan is Pertains to any site that has had or will 
required for solid waste landfills. Specifies the minimum have putrescible solid wastes placed 
information required in such a plan, including detailed onsite and that has a residence or 
engineering plans, specifications, information on gas other occupied structure located within 
generation potential, sampling and monitoring procedures, 1,000 feet of the emplaced sqlid 
etc. Mandates when repairs must be made to an waste. 
explosive gas monitoring system. This rule only applies 
to landfills that received "putrescible" solid wastes. 

Restricts the siting of hazardous waste facilities in areas I Pertains to any site at which hazardous 
of seismic activity or floodplains. waste is to be treated, stored, or 

disposed of lor has been disposed of). 

Not ARAR Operable Unit 1 is not a current or historic 
aaibestos waste disposal area. 

Not ARAR Pl~trescible solid waste has not and will 
not be disposed of in Operable Unit 1. 

Not ARAR None of the prescribed restricted 
lc~cations occur within Operable Unit 1. 



Table 6. Identification of Potential Federal Location-Specific ARARs for the Mound Plant 

e, building, structure, or object that is 
ble for inclusion in the national register 

Endangered Species Act1 Requires that Federal agencies ensure that any action 

Parts 320-330 

Actions must not discharge dredged or fill material into 

Area Affecting Stream or 
River140 CFR 6.302 

Fault ZoneMO CFR 264.18(a) 

Action must protect fish or wildlife. 

RCRA regulations specify that hazardous waste 
treatment, storage, or disposal must not take place 
within 200  feet of a Holocene fault. 

Not ARAR 

Not ARAR 

Proposed action will protect potentially affected fish and 
wildlife resources. No actionable criteria. 

No Holocene faults exist within 200 feet of Operable 
Unit 1. 



Standard Requirement, 
Criterion, or Limitation1 

Cltation 

Flood Plain140 CFR 244.18(b) 

Underground Mine, Cave, or 
Salt Dome FormationMO CFR 
264.18(c) 

Wilderness Areawilderness 
Act (6  USC 1 131 e t  seq.); 5 0  
CFR 35.1 e t  seq. 

Wildlife Refuge11 6 USC 688 
dd et  sea.; 5 0  CFR Part 27 

Within Area Affecting 
National Wild, Scenic, or 
Recreational Riverwi ld and 
Scenic Rivers Act (1 6 USC 
661 e t  seq.; 4 0  CFR 6.302 

Coastal Zone11 6 USC Section 
145 1 et  seq. 

Coastal Barrier11 6 USC 3501 
et  seq. 

Table 6. [page 2 of 2) 

Description ARAR 

Ltny RCRA treatment, storage, or disposal facility that 
lies within a 100-year flood plain must be designed, 
constructed, and operated to avoid washout. 

RCRA regulations specify that the placement of non- 
containerized or bulk liquid hazardous waste is 
prohibited. 

Not ARAR 

Not ARAR 

Area must be administered in such manner as will leave 
it unimpaired as wilderness and to preserve its wildness. 

Not ARAR 

Only actions allowed under the provisions of 16  USC 
Section 668 DD(c) may be undertaken in  areas that are 
part of the National Wildlife Refuge System. 

Not ARAR 

Diversion, channeling or other activity that modifies a 
stream or river and affects fish or wildlife is prohibited. 

Not ARAR 

Conduct activities in  a manner so as not to affect the 
coastal zone including lands therein and thereunder and 
adjacent shorelands. 

This site is not located within a 100-year flood plain 
lFEMA 1993). 

Not ARAR 

Prohibits Federal expenditure within the Coastal Barrier 
Resource System. 

Hazardous waste will not be placed within an 
underground mine, cave, or salt dome. 

Not ARAR 

Proposed activities will not adversely affect wilderness 
areas. No wilderness areas are present i n  Operable 
Unit 1. 

Proposed activities will not adversely affect wildlife 
refuge areas. No wildlife refuge areas are present in 
Operable Unit 1. 

Proposed activities will not adversely affect national wild, 
scenic, or recreational riveris. No such rivers are present 
in  Operable Unit 1. 

Proposed activities are not located I near a coastal zone. 

Proposed activities are not located 1 near a coastal barrier. 



Table 7. Potential State Action-Specific ARARs 

Levees1352 1.06 

Unauthorized Storage, 
TreatmentlDisposal of 
Hazardous 
Wastel3734.02 (F) 

Prohibits storage, treatment, or disposal of hazardous 
waste except at permitted facilities. 

demolition of structures or where 
asbestos has come to  be located. 

Pertains to any site at which hazardous 
waste has come to be located. 

Not ARAR 

as ARARs is required by Section 121 Id) 
ofCERCLA. . 

This is effectively a provision that gives 
Ohio EPA the authority to enforce state 
hazardous waste regulations and permits. 
Implementation of the substantive 
provisions of state hazardous waste 
requirements as ARARs is required by 
Section 121 Id) of CERCLA. 



"Digging" Where 
Hazardous or Solid 
Waste Facility Was 
Located13734.02 (HI 

Air Emissions from 
Hazardous Waste 
Facilities13734.02 I 

Standards for 
Infectious Waste 
Handling and 
Treatment13734.02.1 

Handling Low-Level 
Radioactive Waste 
Prohibited13734.02.7 
A,B 

Prohibits Open 
Dumping or 
Burning/3734.03 

Hazardous Waste 
Facility Environmental 
lmpactl3734.05 
(D)(6)(c) 

Table 7 .  (page 2 of 41) 

Filling, grading, excavating, building, drilling or mining on Pertains to any site at which hazardous Not ARAR 
land where hazardous waste or solid waste facility was I or solid waste has come to be located. I 

Regulation Descrfption 

operated is prohibited without prior authorization from the 
Director of the Ohio EPA. 

Regulation Applltation 

Establishes standards for generators, transporters, and 
owner operators of treatment facilities for infectious 
waste. 

ARAR 

No hazardous waste facility shall emit any particulate 
matter, dust, fumes, gas, mist, smoke, vapor, or odorous 
substance that interferes with the comfortable enjoyment 
of life or property or is injurious to public health. - 

A l  Prohibits commingling low-level radioactive waste with 
any type of solid waste, hazardous waste, or infectious 
waste, B) no owner or operator of a solid, infectious, or 
hazardous waste facility shall accept for transfer, storage, 
treatment, or disoosal of anv radioactive waste. 

waste has come to be located andlor 
infectious waste might be commingled 
with any other type of waste. 

Pertains to any site at which hazardous 
waste will be managed such that air 
emissions may occur. Consider for 
sites that wilt undergo movement of 
earth or incineration. 

1 Pertains to all sites at which low- level 1 ARAR 

ARAR 

I radioactive waste has come to be 1 
located. 

Prohibits open burning or open dumping of solid waste or 
treated or untreated infectious waste. 

A hazardous waste facility installation and operation 
permit shall not be approved unless that the facility 
proves to represent the minimum adverse environmental 
impact, considering the state of available technology, the 
nature and economics of various alternatives, and other 
pertinent considerations. 

I 
- - 

Pertains to any site at which solid Not ARAR 
waste has come to be located or will 
be generated during a remedial action. 

I 
Pertains to all sites at which hazardous 
waste has come to be located andlor 
at which hazardous waste will be 
treated, stored, or disposed of. May 
function as siting criteria. 

Not ARAR 

Not a substantive requirement. 
lniplementation of the substantive 
provisions of state requirements relating 
to intrusive activities at former disposal 
sites as ARARs is required by Section 
1 2 1 Id) of CERCLA. 

- - 

Air emissions may be involved as part of 
the treatment in  several of the 
alternatives. Alternatives involving air 
elnissions will be coordinated with 
U.S.EPA and Ohio EPA to  ensure 
elnissions are within acceptable limits. 

No infectious wastes will be involved in  
rr~medial activities at Operable Unit 1. 

In  general, radioactive wastes generated 
a!; part of remedial actions at Operable 
Unit 1 will be managed separately from 
non-radioactive materials. 

None of the alternatives involve open 
burning or dumping. 

Such information, where relevant to  the 
CERCLA RllFS process, is already 
required by CERCLA. 
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(ii) Fires or explosions from treatment, storage, or 
disposal methods 

Conditions for Disposal 
of Acute Hazardous 
Waste13734.14.1 

(iii) Accident during transportation 
(iv) Impact on public health and safety 
Iv) Air pollution 
(vi) Soil contamination 

(D).b,g,h. Prohibits the following locations for treatment, 
storage, and disposal of acute hazardous wastes: 

(i) Within 2000 feet of any residence, school, 
hospital, jail, or prison; 

(iij Any naturally occurring wetland 
(iii) Any flood hazard area 
(iv) Within any state park or national park or 

recreation area 

Prohibits disposal of acute hazardous waste unless it: 
(1) cannot be treated, recycled, or destroyed; (21 has 
been reduced to its lowest level of toxicity; and (3) has 
been completely encapsulated or protected to prevent 
leaching. 

Pertains to any site where acute 
hazardous waste has come to be 
located. 

ARAR Based on available information, only one 
waste disposed of prior to  construction of 
the sanitary landfill, beryllium machining 
wastes, may be determined to be an 
acute hazardous waste. Currently, there 
is some question whether such wastes 
would have been considered off- 
specification commercial chemical 
products, identifiable as PO1 5 listed acute 
hazardous wastes. If such a listing is 
appropriate, this standard will be 
regarded as ARAR for any alternatives 
involving generation of listed beryllium 
hazardous wastes. 
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ARARs is required by Section 121 (dl of 

point source discharge. 

Wells161 1 1.04.3 

under those sections. water or will have a discharge to water regulations and permits. 
Comply1611 1.07 X,C onsite surface or groundwater. Implementation of the substantive 

provisions of state water requirements as 
ARARs is required by Section 121 (dl of 
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3745-1 7-02 A.6.C matter (both stack and fugitive). alternatives. Alternatives involving air 
Consider for sites that will undergo emissions will be coordinated with 

U.S.EPA and Ohio EPA to ensure 

Nondegradation 
Policy13745- 1 7-05 

Visible Particulate 
Emission Controll 
3745-1 7-07 A - 0  

Open Burning 
Standards in  Restricted 
Areas13745-19-03 
A.B,C.D 

Open Burning 
Standards in  
Unrestricted 
Areas13745-19-04 
A,B.C.D 

better than required by 3745-1 7-02 is prohibited. 

Specifies the allowable opacity for particulate emissions. 
Provides exceptions for uncombined water, start-up/ 
shutdown of fuel burning equipment, and malfunctions. 

Open burning without prior authorization from the Ohio 
EPA is prohibited. 

Open burning without prior authorization from the Ohio 
€PA is prohibited. 

that may emit or allow the escape of 
particulates (both stack and fugitive). 
Consider for sites that will undergo 
excavation, demolition, cap 
installation, clearing and grubbing, and 
incineration. 

Pertains to any emission of particulate 
from a stack. Consider for incineration 
and fuel burning. 

Pertains to sites within a restricted 
area (outside the boundary of a 
municipality and a zone extending 
beyond such municipality). 

Pertains to sites within an unrestricted 
area (within the boundary of a 
municipality and a zone extending 
beyond such municipality). 

ARAR 

Not ARAR 

Not ARAR 

the treatment In several of the 
alternatives. Alternatives involving air 
emissions will be coordinated with 
U.S.EPA and Ohio EPA to ensure 
particulate emissions are within 
acceptable limits. 

Air emissions may be involved as.part of 
the treatment in  several of the 
alternatives. Alternatives involving air 
emissions will be coordinated with 
U.S.EPA and Ohio EPA to ensure 
particulate emissions are within 
acceptable limits. 

Alternatives do not include open burning. 

Alternatives do not include open burning. 
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Location Criteria for Specifies locations in  which solid waste landfills are not 
Solid Waste Disposal to be sited. Includes floodplains, sand, or gravel pits, 
Permit13745-27-07 limestone or sandstone quarries, areas above sole source 
A.B aquifers, wetlands, etc. 

This rule prevents the establishment of 
new solid waste landfills and 
expansions of existing solid waste 
landfills in  certain unfavorable 
locations. Also may prohibit the 
leaving of waste in-place in  certain 
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1 ARAR 

unfavorable locations. 1 

2 
D 2 
W - > 

Disturbances Where 
Hazardous or Solid 
Waste Facility Was 
Operated13745-27-13 
A,E-G,J 

Requirements for 
Ignitable Reactive or 
Incompatible 
Hazardous 
~astes13745-54-17 
A,B,C 

Predesign 
Investigations (Dams, 
Dikes, Levees11 
3501:21-11 03-05 

Additional Design 
Requirements for 
Dams1 
3501:21-13 02-08 

Additional Design 
Requirements for 
Dikes, and levees1 
3501:21-13 10-14 

Pertains to any site at which hazardous 
or solid waste has been managed. 
either intentionally or otherwise. Doe 
not pertain to areas that have had one- 
time leaks or spills. 

Prohibits any filling, grading, excavating, building, drilling, 
or mining on land where a hazardous waste facility or 
solid waste facility was operated without prior 
authorization from the Director of the EPA. Special terms 
to conduct such activities may be imposed by the director 
to protect the public and the environment. 

Presents general precautions to prevent accidental ignition 
or reaction of ignitable, reactive, or incompatible wastes. 

Presents predesign requirements for dams, dikes, and 
levees. lncludes onsite construction material data, 
surveys, and hydrologic and hydraulic investigations. 

Presents design requirements specific to dams. Includes 
such criteria as design storm and flood, spillway design, 
freeboard requirements, etc. 

Presents design requirements specific to dikes, and 
levees. Includes criteria such as design storm and flood 
and freeboard requirements. 

Not ARAR 

Pertains to  any site at which I ARAR 
potentially reactive, ignitable, or 
incompatible wastes are present. 

Pertains to  remedies that create or Not ARAR 
alter a dam, dike, or levee. Consider 
for sites with onsite surface water and 
for sites within a floodplain. 

Pertains to remedies that create or 
alter a dam. Consider for sites with 
onsite surface water. 

- - - - - - -- - -- 

Pertains to  remedies that create or 
alter a dike, or levee. Consider for 
sites within a floodplain. 

Not ARAR 

- - 

Not ARAR 

Historic waste disposal occurred above 
the sole source aquifer. 

Not a substantive requirement. 
ln~plementation of the substantive 
provisions of state requirements relating 
to intrusive activities at former disposal 
sites as ARARs is required by Section 
1 :2 1 (d) of CERCLA. - 
Alternatives involving management of 
reactive, ignitable, or incompatible 
wastes will comply. 

Alternatives do not involve construction 
or. modification of a dam, dike, or levee. 

Alternatives do not involve construction 
or modification of a dam, dike, or levee. 

- - - 

Alternatives do not involve construction 
01 modification of a dam, dike, or levee. 
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Presents the minimum information required in  a plan 
Maintenance, and 

or modification of a dam, dike, or levee. 

Design Requirements 
for Dams, Dikes, and 
Levees1 
3501 :21-5 02-06 

Analytical and 
Collection 
Proceduresl3745-1-03 

"Five Freedoms" for 
Surface Water/ 
3745-1-04 A,B,C,D,E 

Antidegradation Policy 
for Surface Water1 
3745-1-05 A,B,C 

Mixing Zones for 
Surface Water1 
3745-1-06 A,B 

Specifies minimum information required during design for 
Ohio DNR to determine adequacy of proposed dam, dike, 
or levee. Includes design reports, plans, and 
specifications. 

Specifies analytical methods and collection procedures for 
surface water discharges. 

All surface waters of the state shall be free from: 
A) Objectionable suspended solids. 
B) Floating debris, oil, and scum. 
C) Materials that create a nuisance. 
D) Toxic, harmful, or lethal substances. 
E) Nutrients that create nuisance growth. 

Prevents degradation of surface water quality below 
designated use or existing water quality. Existing 
instream uses shall be maintained and protected. The 
most stringent controls for treatment shall be required by 
the Director of the EPA for all new and existing point 
source discharges. Prevents any degradation of "State 
Resource Waters." 

A) Presents the criteria for establishing non-thermal 
mixing zones for point source discharges. 
B) Presents the criteria for establishing thermal mixing 

zones for point source discharges. 

for sites within a floodplain. 

Pertains to  remedies that create or 
alter a dam, dike, or levee. Consider 
for sites with onsite surface water and 
for sites within a floodplain. 

Pertains both to discharges to surface 
waters as a result of remediation and 
to any onsite surface waters affected 
by site conditions. 

Pertains both to discharges to surface 
waters as a result of remediation and 
to any onsite surface waters affected 
by site conditions. 

Requires that best available technology 
be used to treat surface water , 

discharges. DWQPA uses this rule to 
set standards when existing water 
quality is better than the designated 
use. 

Applied as a term of discharge permit 
to install. 

Not ARAR 

ARAR 

ARAR 

ARAR 

ARAR 

Alternatives do not involve construction 
or modification of a dam, dike, or levee. 

Alternatives involving direct discharge will 
comply. 

Alternatives involving direct discharge will 
comply. 

Alternatives involving direct discharge will 
comply. 

Alternatives involving direct discharge will 
comply. 
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Water Quality Criteria1 
3745-1-07 C 

Water Use 
Designations for Great 
Miami River13745-1-21 

Establishes water use designations for stream segments 
within the Great Miami River Basin. 

Establishes water quality criteria for pollutants that do not 
have specific numerical or narrative criteria identified in  
Tables 7-1 through 7-15 of this rule. 

Water Use 
Designations for Ohio 
River13745-1-32 

Pertains both to discharges to surface 
waters as a result of remedial action 
and to any surface waters affected by 
site conditions. 

Pertinent if stream or stream segment 
is onsite and is affected by site 
conditions or if remedy includes direct 
discharge. Used by DWQPA to  
establish waste load allocations. 

Establishes water use designations for stream segments 
within the Ohio River Basin. 

I Malfunction and ( Establishes scheduled maintenance and specifies when 

J ARAR 

ARAR 

Maintenance of Air 
Pollution Control 
Equipment1 
3745-1 5-06 A1 ,A2 

Alternatives involving direct discharge will 
comply. 

Alternatives involving direct discharge will 
co~nply. 

pollution source must be shut down during maintenance. 

Air Pollution Nuisances 
Prohibited1 
3745-1 5-07 A 

Stack Height 
Requirements1 
3745-1 6-02 B,C 

Defines air pollution nuisance as the emission or escape 
into the air from any source(s) of smoke, ashes, dust, dirt, 
grime, acids, fumes, gases, vapors, odors, and 
combinations of the above that endanger health, safety. 
or welfare of the public or cause personal injury or 
property damage. Such nuisances are prohibited. 

Establishes allowable stack height for air contaminant 
sources based on good engineering practice. 

site drainage has or will impact the 
is onsite and is affected by site subject stream segment. 
conditions or if remedy includes direct 
discharge. Used by DWQPA to  

Pertains to  any site that utilizes or will 
utilize air pollution control equipment I 
onsite. 

Pertains to any site that causes, or 
may reasonably cause, air pollution 
nuisances. Consider for sites that will 
undergo excavation, demolition, cap 
installation, methane production, 
incineration, and waste fuel recovery. 

Pertains to any site that has or will 
have an air contaminant source onsite 
(particulate, dust, fumes, gas, mist, 
smoke, vapor, odors) emitted from a 
stack. Consider for remedies 
incorporating incinerations, waste fuel 
recovery, and wastewater treatment. 

ARAR 

ARAR 

Air emissions may be involved as part of 
tho treatment in  several of the 
alternatives. Alternatives involving air 
enlissions will be coordinated with 
U.S.EPA and Ohio EPA to  ensure 
eniissions are within acceptable limits. - 
Air emissions may be involved as part of 
ths treatment in  several of the 
alternatives. Alternatives involving air 
eniissions will be coordinated with 
U.S.EPA and Ohio EPA to ensure 
eniissions are within acceptable limits. - 
Air emissions may be involved as part of 
the treatment i n  several of the 
alternatives. Controls for air emissions 
will be compliant with these standards. 
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U.S.EPA and Ohio €PA to ensure fugitive 

Emission and Odor 
Restrictions1 
3745-1 7-09 A,B,C 

Fuel Burning 
Particulate Emission 
Restrictionsl 
3745-1 7-1 0 A,B,C 

Sulfur Dioxide Ambient 
Air Quality Standards1 
3745-1 8-02 A,B,C,D 

Sulfur Dioxide 
Measurement Methods 
and Procedures1 
3745-1 8-04 A,B,C,E,F 

Sulfur Dioxide Ambient 
Monitoring 
Requirements1 
3745-1 8-05 A 

Sulfur Dioxide 
Emission Limit 
Provisions1 
3745-1 8-06 A-G 

operation requirements to prevent the emission of 
objectionable odors. 

Establishes particulate emission limitations for fuel 
burning equipment. 

Establishes primary and secondary ambient air quality 
standards for sulfur dioxide. 

Specifies testing methods and procedures for sulfur 
dioxide emissions compliance testing. 

The Director of the Ohio EPA may require any source of 
sulfur dioxide emissions to install, operate, and maintain 
monitoring devices; maintain records and file reports; and 
file reports. 

Establishes general limit provisions for sulfur dioxide. 

incineration. 

Pertains to any remedy incorporating 
fuel burning (waste fuel recovery). 

Pertains to any site that emits or will 
emit sulfur dioxide. Consider for 
incineration, and fuel burning (waste 
fuel recovery). 

Pertains to  any site that will emit sulfur 
dioxide. Consider for sites that will 
utilize incineration or fuel burning 
(waste fuel recovery). 

Pertains to any site that emits or will 
emit sulfur dioxide. Consider for 
incineration, and fuel burning (waste 
fuel recovery). 

Pertains to any site that will emit sulfur 
dioxide. Consider for sites that will 
undergo incineration or fuel burning 
(waste fuel recovery). 

Not ARAR 

Not ARAR 

Not ARAR 

Not ARAR 

Not ARAR 

involve incineration. 

None of the alternatives considered 
involve incineration. 

None of the alternatives considered 
involve incineration. 

Activities that could emit sulfur dioxide 
are not part of any of the alternatives. 

Activities that could emit sulfur dioxide 
are not part of any of the alternatives. 

Activities that could emit sulfur dioxide 
are not part of any of the alternatives. 
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Emission Control 
Action Programs1 
3745-26-03 

Exemptions to Solid 
Waste Regulations1 
3745-27-03 

Authorized, Limited 
and Prohibited Solid 
Waste Disposal1 
3745-27-05 A,B,C 

Sanitary Landfill 
Facility Permit to Ins1 
3745-27-06 

Requires preparation for air pollution alerts, warnings, and 
emergencies. 

Defines exemptions to solid waste regulations and 
establishes limitations on temporary storage of putrescible 
waste or any solid waste that causes a nuisance or health 
hazard. Storage of putrescible waste beyond 7 days is 
considered open dumping. 

- 

Establishes allowable methods of solid waste disposal: 
sanitary landfill, incineration, composting. Prohibits 
management by open burning and open dumping. 

Specifies the minimum technical information required of a 
solid waste permit to install. Included are a hydrogeologic 
investigation report, leachate production and migration 
information, surface water discharge information, design 
calculations, and plan drawings. 

Pertains to any site that is emitting or 
may emit air contaminants. 

Pertains to any site at which solid 
waste will be managed. Consider 
especially for old landfills where solid 
waste may be excavated andlor 
consolidated. 

Pertains to any site at which solid 
wastes will be managed. Prohibits 
management by open burning and 

, open dumping. 

1 This paragraph presents substantive 
1 requirements of a solid waste permit to 
1 install. Pertains to any new solid 
waste disposal facility created onsite 
and expansions of existing solid waste 
landfills. Also pertains to existing 
areas of contamination that are capped 
per solid waste rules. This rule 

I establishes the minimum information 
required during the remedial design 
stage. 

Not ARAR Air emissions may be involved as part of 
the treatment in several of the 
alternatives. Development of alternatives 
ir~volving air emissions will be include 

1 provisions for air pollution alerts, 
warnings, and emergencies. 

- 
Mlill be applied to any alternative that 
involves generation of solid wastes. 
None of the alternatives involve open 
burning or open dumping. 

-- 

Will be applied to any activities that 
involve modification of the closed 
ssnitary landfill. 
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Specifies the minimum requirements for the soillclay Pertains to any new solid waste 
Specifications for involve modification of the closed 

sanitary landfill. 

located in geologically unfavorable areas. of contamination that are capped per 
aste rules. May serve as siting 

Sanitary Landfill 
Operational Criteria1 
3745-27-1 9 

Sanitary Landfill - 
Groundwater 
Monitoring1 
3745-27-1 0 

Final Closure of 
Sanitary Landfill 
~acilities13745-27-11 

Specifies operational requirements for solid waste 
landfills. Includes leachate and air emission management, 
filling of new phase, access roads, daily cover, 
compatibility testing, burning waste, layer thickness, 
disposal of liquids, and surface water management. 

Groundwater monitoring program must be established for 
all sanitary landfill facilities. The system must consist of 
a sufficient number of wells that are located so that 
samples indicate both upgradient (background) and 
downgradient water samples. The system must be 
designed for the minimum requirements specified in this 
rule. The sampling and analysis procedures used must 
comply with this rule. 

Specifies the minimum information necessary for the Ohio 
EPA to determine the adequacy of closure methods for 
solid waste landfills. Specifies acceptable cap design: 
soil, barrier layer, granular drainage layer, and soil, and 
vegetative layer. 

Pertains to new solid waste disposal 
facilities to be created onsite and 
existing landfills that will be expanded 
during remediation. Portions also may 
pertain to existing areas of 
contamination that will be capped in- 
place per solid waste rules. 

Pertains to any new solid waste facility 
and any expansions of existing solid 
waste landfills onsite. Also may 
pertain to existing areas of 
contamination that are capped in place 
per the solid waste rules. 

Substantive requirements pertain to 
new solid waste landfills created 
onsite, expansions of existing solid 
waste landfills onsite, and existing 

areas of contamination that are capped 
in-place per the solid waste rules. 

ARAR 

ARAR 

ARAR 

Will be applied to any activities that 
involve modification of the closed 
sanitary landfill. 

Requirements for design and operation of 
a groundwater monitoring system will be 
incorporated into all but the no-action 
alternative. 

Evaluation of existing closed sanitary 
landfill conditions will be included in all 
but the no-action alternative and 
necessary modificationslrepairs will be 
made. 
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Comments 1 
Pertains to  any disposal site where 
explosive gas generation and migration 
may be a threat. 

Explosive Gas 
Monitoring for Sanitary 
Landfills13745-27-12 

Identifies parameters and schedule for explosive gas 
monitoring. 

ARAR 

I Solid Waste Incinerator Establishes operational requirements for solid waste 
Operations13745-27- I incinerators. 

Alternatives involve leaving sanitary 
landfill in-place. The landfill will be 
evaluated for gas-generating conditions 
and any necessary monitoring andlor 
venting measures will be implemented. 

Post-Closure Care of 
Sanitary Landfill 
Facilities13745-27-14 

- ~ 

Industrial Solid Waste I Specifies technical information required of a solid waste 

Specifies the required post-closure care for solid waste 
facilities. Includes continuing operation of leachate and 
surface water management systems, maintenance of the 
cap system, and groundwater monitoring. 

Landfill Permit to  
lnsta1113745-29-06 

Additional Criteria for 
Industrial Solid Waste 
Landfill Permit to 
lnsta1113745-29-07 

landfill permit to install. Included are all design plans and 
calculations, hydrogeologic investigation, leachate 
management calculations, and other operational 
information. 

Presents, in  part, criteria for approval of environmental 
improvements and location restrictions to  industrial solid 
waste landfill facilities. 

Substantive requirements pertain to 
newly created solid waste landfills 
onsite, expansions of existing solid 
waste landfills onsite and existing 
areas of contamination that are capped 
per the solid waste rules. 

Pertains to any site at which solid 
waste will be incinerated onsite. 

Pertains to  any new industrial solid 
waste disposal facility created onsite 
and expansions of existing solid waste 
landfills. 

Pertains to  any modifications to  
existing solid waste disposal facilities. 

ARAR Evaluation of existing closed sanitary 
landfill conditions will be included in  all 
but the no-action alternative and 
necessary modificationslrepairs will be 
made. 

I Will be applied i f  onsite treatment of 
hi~zardous wastes lor similar wastes) 

I ot:curs in  the form of incineration. 

ARAR 1 Will be applied to any activities that 

ARAR 

involve modification of the closed landfill. 

Will be applied to  any activities that 
involve modification of the closed landfill. 

Pertains to  any new industrial solid 
waste landfill facility onsite and any 
expansions or modifications to existing 
solid waste landfills. 

Industrial Solid Waste 
Landfill Facility 
Construction13745-29- 
0 8  

Specifies minimum requirements for all aspects of solid 
waste landfill construction. 

ARAR Will be applied to any activities that 
involve modification of the closed 
sc~nitary landfill. 
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wells, sampling frequency, procedures, and other incorporated into all but the no-action 

Post-Closure Carel 
3745-29-1 4 

operational Criteria for 
an Industrial Solid 
Waste Landfi1113745- 
29-19 

WaterlAir Permit 
Criteria for Decision by 
the Director13745-31- 
05 

Water Quality Criteria 
for Decision by the 
Director13745-32-05 

Specifies required post-closure care for industrial solid 
waste landfills including continuing leachate and surface 
water management, cap maintenance, and groundwater 
monitoring. 

Specifies operational requirements for industrial solid 
waste landfills. 

A permit to install or plans must demonstrate best 
available technology and shall not interfere with or 
prevent the attainment or maintenance of applicable 
ambient air quality standards. 

Specifies substantive criteria for section 401 water 
quality criteria for dredging, filling, obstructing, or altering 
waters of the state. 

expansions of existing solid waste 
landfills. 

Pertains to newly created solid waste 
landfills onsite and expansions of 
existing landfills. 

Pertains to any new solid waste 
landfills to be created onsite and any 
expansions or modifications of existing 
landfills during remediation. 

Pertains to any site that will discharge 
to onsite surface water or will emit 
contaminants into the air. 

Pertains to any site that has or will 
affect waters of thestate. 

ARAR 

ARAR 

ARAR 

Not ARAR 

no-action alternative. Necessary 
modification and repairs will be made. 

Evaluation of existing closed sanitary 
landfill conditions will be included in all 
but the no-action alternative and 
necessary modifications and repairs will 
be made. 

Will be applied to any activities that 
involve modification of the closed landfill. 

Alternatives involving onsite water 
discharge will comply. Air emissions may 
be involved as part of the treatment in 
several of the alternatives. Alternatives 
involving air emissions will be coordinated 
with U.S.EPA and Ohio EPA to ensure 
emissions are within acceptable limits. 

Alternatives do not involve dredging, 
filling, obstructing, or altering waters of 
the state. 
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lnjection13745-34-06 for technologies such as 
bioremediation and soil flushing. 

ives involve injection 

0 4  for definitions. niight be considered forms of 

tated regulations. 

nd. Consider 
on will comply with 
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Wells13745-34-36 

Construction 
Requirements for Class 
I Wells13745-34-37 

Operating, Monitoring 
and Reporting 
Requirements for Class 
1 Wells13745-34-38 

Petitions to Exclude a 
Listed Waste at a 
Facilityl3745-50-221 
A.B 

Specifies construction and siting requirements for Class I 
wells. 

Specifies operating, monitoring, and reporting 
requirements for Class I wells. 

Allows for petitions to exclude hazardous wastes from a 
particular facility from the lists in  rules 3745-51-30 to 
3745-51-31 of the OAC. Also states that Ohio EPA will 
recognize U.S. EPA's decision to grant or deny such 
petitions on the Federal level. 

for technologies such as 
bioremediation and soil flushing. 

Pertains to sites at which materials are 
to  be injected underground. Consider 
for technologies such as 
bioremediation and soil flushing. 

Pertains to sites at which materials are 
to be injected underground. Consider 
for technologies such as 
bioremediation and soil flushing. 

Pertains to any site that has wastes 
that will be delisted by the U.S. EPA. 
Should Ohio list wastes not addressed 
by USEPA, this rule would allow Ohio 
EPA the opportunity to delist these 
wastes. 

ARAR 

ARAR 

Not ARAR 

. 

stated regulations. 

In-situ treatment or other activities that 
might be considered forms of 
underground injection will comply with 
stated regulations. 

In-situ treatment or other activities that 
might be considered forms of 
underground injection will comply with 
stated regulations. 

This is effectively an administrative 
provision allowing for a process to  
remove a hazardous waste listing 
designation from a waste. If listed 
hazardous wastes are generated during 
remedial activities.and if such wastes are 
believed to  no longer to represent a threat 
to human health or the environment, 
onsite management standards may 'be 
reduced based on concurrence by Ohio 
EPA and U.S. EPA. 

Delisting to reduce offsite treatment, 
storage, or disposal requirements would 
be accomplished according to  applicable 
federal and state hazardous waste 
regulations. 
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Recycling Variances Presents criteria by which Director of the Ohio EPA may 
from Classification as a grant requests from classifying certain materials as a 
Waste13745-50-312 waste. 
A.B.C 

Pertains to  any site that has wastes 
that may be recycled or reclaimed. 

Stds and Criteria for 
Variances from . 
Classification as a 
Waste13745-50-312 

Pertains to  any site that has wastes 
that may be recycled or reclaimed. 

Presents criteria by which Director of the Ohio EPA may 
grant requests for variance from classifying certain 
materials as a waste. 

Not ARAR 

I Mound Plant will coordinate with Ohio 
EPA and U.S. EPA i f  any alternatives 
ir~volve reclassifying wastes due to 
rocyclinglreclamation activities. - 
This is effectively an administrative 
provision allowing for a process to  
romove a hazardous waste designation 
from a waste. I f  hazardous wastes are 
generated during remedial activities and if 
such wastes are believed to no longer to 
represent a threat to  human health or the 
environment, onsite management 
standards may be reduced based on 
concurrence by Ohio EPA and U.S. EPA. 

1 Pursuit of a variance to reduce offsite 
1 treatment, storage, or disposal 
rttquirements would be accomplished 
according to  applicable federal and state 
hazardous waste regulations. 

Additional Regulation 
of Certain Hazardous 
Waste Recycling 
Activities1 

Permit Information 
Required for All 
Hazardous Waste 
Facilities13745-50-44 

ARAR Additional requirements for the 
management of recyclable materials may 
be added by Ohio EPA andlor U.S. EPA 
during the ARARs process. 

Director of the Ohio EPA may regulate hazardous wastes 
otherwise exempted because of recycling activities as 
hazardous wastes on a case-by-case basis. The criteria to 
make this decision are provided by this rule. 

Pertains to any site that has ha*ardous 
wastes that will be exempted from the 
hazardous waste rules per OAC 3745- 
51 -06 (Recycling Exemptions). 

Establishes the substantive hazardous waste permit 
requirements necessary for the Ohio EPA to determine 
facility compliance. Includes information such as facility 
description, waste characteristics, equipment 
descriptions, contingency plan, facility location, 

Not ARAR Pertains to any site that will have 
treatment, storage, or disposal of 
hazardous waste occurring on site, or 
has existing areas of hazardous waste 
contamination onsite that will be 

topographic map, etc. 

Such information, where relevant to the 
CERCLA RllFS process, is already 
required by CERCLA. 

capped in-place. This, along with 
other paragraphs of this rule, 
establishes the minimum information 
required during the remedial design 
stage. 
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hazardous waste contamination onsite 

contamination, plans and reports on groundwater 
monitoring program, etc. rule, establishes the minimum 

Additional Permit 
Information: Hazardous 
Waste Storage in  
Containers13745-50- 
4 4  C1 

Additional Permit 
Information: Hazardous 
Waste 
StoragelTreatment in  
Tanks13745-50-44 C2 

Additional Permit 
Information: Hazardous 
Waste 
StoragelTreatment in 
Surface 
lmpoundment13745- 
50-44 C3 

Establishes the substantive hazardous waste permit 
requirements necessary for the Ohio EPA to determine the 
adequacy of the container storage. Includes information 
such as description of containment system, detailed 
drawings, etc.. See OAC 3745-55-70 through 3745-55- 
78 for additional container requirements. 

Establishes substantive hazardous waste permit 
requirements necessary for the Ohio EPA to determine the 
adequacy of tank treatment and storage units. Includes 
information such as assessment of structural integrity, 
detailed plans of tank system(s), description of secondary 
containment system, etc. See OAC 3745-55-90 through 
3745-55-99 for additional requirements. 

Establishes substantive hazardous waste permit 
requirements necessary for the Ohio EPA to determine the 
adequacy of both new surface impoundments and 
extensions of existing surface impoundments used to 
store or treat hazardous waste. Includes information such 
as waste characteristics, detailed plans and reports, 
information on structural integrity, closure information, 
etc. See OAC 3745-56-20 through 3745-56-33 for 
additional surface impoundment requirements. 

information required during the 
remedial design stage. 

Pertains to  any site at which storage 
of hazardous waste onsite will occur in  
containers. Consider for wastes and 
contaminated soils that are stored prior 
to treatment or disposal. This, along 
with other paragraphs of this rule and 
OAC 3745-55-70 through 3745-55- 
78, establishes the minimum 
information required during the 
remedial design stage. 

Pertains to  any site at whjch storage or 
treatment of hazardous waste in  tanks 
will occur onsite. This, along with 
other paragraphs of this rule end OAC 
3745-55-90 through 3744-55-99, 
establishes the minimum information 
required during the remedial design 
stage. 

Pertains to any site at which either a 
new surface impoundment will be 
installed or an existing surface 
impoundment will be expanded. This, 
along with other paragraphs of this 
rule and OAC 3745-56-20 through 
3745-56-33, establishes the minimum 
information required during the 
remedial design stage. 

Not ARAR 

Not ARAR 

Not ARAR 

Such information, where relevant to  the 
CERCLA RVFS process, is already 
required by CERCLA. 

Such information, where relevant to  the 
CERCLA RllFS process, is already 
required by CERCLA. 

Such information, where relevant to  the 
CERCLA RllFS process, is already 
required by CERCLA. 
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I Additional Permit I Establishes substantive hazardous waste permit I Pertains to sites at which hazardous Not ARAR SIJC~ information, where relevant to  the 
Information: Hazardous requirements necessary for the Ohio EPA to determine the waste will be stored or treated in 1 I CliRCLA RllFS process, is already I 

Regulation Description 

Waste 
Storagenreatment in  
Waste Piles13745-50- 

adequacy of waste piles used to treat or store hazardous 
waste. Includes information such as waste 
characteristics, detailed design plans and reports, control 
of run-on and run-off, closure information, etc. See OAC 
3745-56-50 through 3745-56-60 for additional waste pile 
requirements. 

Regulation Application 

Additional Permit 
Information: Hazardous 
Waste 
TreatmentIDisposal by 
Land Treatment13745- 
50-44 C5 

AR AR 

Additional Permit 
Information: 
Environmental 
Performance 
Standards13745-50-44 
C6 

Establishes substantive hazardous waste permit 
requirements necessary for the Ohio EPA to determine the 
adequacy of land treatment to treat or dispose of 
hazardous wastes. Includes information such as waste 
characteristics, design measures to maximize treatment, 
dimensions of treatment zone, design of unit, information 
on potential crops, etc. See OAC 3745-56-70 through 
3745-56-83 for additional land treatment requirements. 

Establishes substantive hazardous waste permit 
requirements necessary for the Ohio EPA to determine the 
adequacy of waste piles used to treat or store hazardous 
waste. Includes information such as waste 
characteristics, detailed design plans and reports, control 
run-on and run-off, closure information, etc. See OAC 
3745-56-50 through 3745-68-60 for additional waste pile 
requirements. 

waste piles. This, along with other 
paragraphs of this rule and OAC 3745- 
56-20 through 3745-56-33, 
establishes the minimum information 
required during the remedial design 
stage. Consider for sites at which 
stockpiling of wastes and 
contaminated soils will occur prior to 
treatment or disposal. 

Pertains to any site at which land 
treatment will be used to treat or 
dispose of hazardous wastes. This, 
along with other paragraphs of this 
rule and OAC 3745-56-70 through 
3744-56-83, establishes the minimum 
information required during the 
remedial design stage. 

I 

Pertains to sites at which hazardous , waste will be or have been stored, 
treated, or disposed of in  surface 
impoundments, waste piles, land ' treatment units, landfills or 
underground injection wells. This. 

1 along with other paragraphs of this 
rule and OAC 3745-56-50 through 
3745-56-60, establishes the minimum 
information required during the 
remedial design stage. 

Not ARAR 

Not ARAR Such information, where relevant to the 
CIERCLA RllFS process, is already 
required by CERCLA. 

required by CERCLA. 

- 
SIJC~ information, where relevant to  the 
CIERCLA RllFS process, is already 
required by CERCLA. 
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Additional Permit 
Information: Hazardous 
Waste Treatment by 
Incineration1 
3745-50-44 C8 

Additional Permit 
Information: Hazardous 
Waste Treatment, . 
Storage, and Disposal 
in  Miscellaneous 
Units13745-50-44 C9 

Hazardous Waste 
Facility Permit 
Conditions13745-50- 
58  A,E,H-J 

Trial Burn for 
lncinerators13745-50- 
62  A,B,C,D 

Establishes substantive hazardous waste permit 
requirements necessary for the Ohio EPA to determine the 
adequacy of waste piles used to  treat or store hazardous 
waste. Includes information such as waste 
characteristics, detailed design plans and reports, control 
of run-on and run-off, closure information, etc. See OAC 
3745-56-50 through 3745-56-60 for additional waste pile 
requirements. 

Establishes substantive hazardous waste permit 
requirements necessary for the Ohio EPA to determine the 
adequacy of waste piles used to  treat or store hazardous 
waste. Includes information such as waste 
characteristics, detailed design plans and reports, control 
of run-on and run-off, closure information, etc. See OAC 
3745-56-60 through 3745-56-60 for additional waste pile 
requirements. 

Establishes general permit conditions applied to all 
hazardous waste facilities in Ohio. Includes conditions 
such as operation and maintenance, site access, 
monitoring, etc. 

specifies requirements of trial burn. 

Pertains to sites at which hazardous 
waste will be treated by incineration. 
This, along with other paragraphs of 
this rule and OAC 3745-56-50 through 
3744-56-60, establishes the minimum 
information required during the 
remedial design stage. 

Pertains to any facilitylsite at which 
hazardous waste will be stored, 
treated, or disposed of in  
miscellaneous units. This, along with 
other paragraphs of this rule and OAC 
3745-56-50 through 3744-56-50, 
establishes the minimum information 
required during the remedial design 
stage. 

Pertains to all alternatives that will 
incorporate treatment, storage, or 
disposal of hazardous waste. 

Pertains to any alternative 
incorporating onsite incineration. 

Not ARAR 

Not ARAR 

Not ARAR 

Not ARAR 

Such information, where relevant to the 
CERCLA RllFS process, is already 
required by CERCLA. 

Such information, where relevant to  the 
CERCLA RllFS process, is already 
required by CERCLA. 

Such information, where relevant to  the 
CERCLA RllFS process, is already 
required by CERCLA. 

None of the alternatives considered 
involve incineration. 
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Accumulation Time of Identifies maximum time periods that a generator may Pertains to  a site where hazardous ARAR Historic disposal of hazardous waste 

Hazardous accumulate a hazardous waste without being considered waste will be generated as a result of occurred within Operable Unit 1. 
Waste13745-52-34 an operator of a storage facility. Also establishes remedial activities. Although accumulation time limits are 

standards for management of hazardous wastes by somewhat administrative in  nature, they 
generators. do represent reasonable thresholds for 

upgrading from generator accumulation 
management standards to permitted 
facility storage standards for hazardous 
wastes (or similar wastes) generated 
during remedial actions. 

General Analysis of Prior to any treatment, storage, or disposal of hazardous Pertains to any site at which hazardous ARAR Detailed development of alternatives will 
Hazardous Waste1 
3745-54-1 3 A 

Security for Hazardous 
Waste 
Facilities13745-54-14 
A,B,C 

Inspection 
Requirements for 
Hazardous Waste 
Facilities13745-54-15 
A.C 

wastes, a representative sample of the waste must be 
chemically and physically analyzed. 

Hazardous waste facilities must be secured to minimize or 
prohibit unauthorized and unknowing entry . 

Hazardous waste facilities must be inspected regularly to 
detect malfunctions, deteriorations, operational errors, 
and discharges. Any malfunctions, or deterioration 
detected shall be remedied expeditiously. 

waste is to be treated, stored, or 
disposed of (or has been disposed of). 

Pertains to any site at which hazardous 
waste,is to be treated, stored, or 
disposed of (or has been disposed of). 

Pertains to any site at which hazardous 
waste is to be treated, stored, or 
disposed of lor has been disposed of). 

ARAR 

ARAR 

include provisions for waste analysis 
sufficient for selected waste management 
alternatives. 

Will be applied for all alternatives, except 
the no-action alternative, where 
hazardous wastes (or similar wastes) are 
managed in  units for which hazardous 
waste regulations have standards. 

Will be applied for all alternatives, except 
the no-action alternative, where 
hazardous wastes (or similar wastes) are 
managed in  units for which hazardous 
waste regulations have standards. I 
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Copies of Contingency 
Plan; Hazardous Waste 
Facilities13745-54-53 

Amendment of 
Contingency Plan; 
Hazardous Waste 
Facilities13745-54-54 
A 

Copies of the contingency plan required by 3745-54-50 Pertains to any site at which hazardous ARAR Will be applied for all alternatives, except 
must be maintained at the facility and submitted to all waste is to be treated, stored, or the no-action alternative, where 
local police departments, fire departments, hospitals, local disposed of (or has been disposed of). hazardous wastes (or similar wastes) are 
emergency response teams, and the Ohio EPA. managed in  units for which hazardous 

waste regulations have standards. 

The contingency plan must be amended if it fails in an Pertains to any site at which hazardous 
emergency, if the facility changes (in its design, waste is to be treated, stored, or 
construction, maintenance, or operation), or if the list of disposed of (or has been disposed of). 
emergency coordinators or emergency equipment change. 

Mound Plant currently has a hazardous 
waste contingency plan for its hazardous 
waste management activities. This plan is 
dosigned to meet regulatory , 
requirements, including arrangements 
with local authorities. Provisions may 
ncted to be added if hazardous waste 

' 

activities are included as a part of 
I 
I remedial actions at Operable Unit 1. 

\I\'ill be applied for all alternatives, except 
the no-action alternative, where 
hazardous wastes lor similar wastes) are 
managed in  units for which hazardous 
waste regulations have standards. 

Mlound Plant currently has a hazardous 
waste contingency plan for its hazardous 
waste management activities. This plan is 
designed to  meet regulatory 
requirements, including arrangements 
with local authorities. Provisions may 
need to be added if hazardous waste 
activities are included as a part of 
rctmedial actions at Operable Unit 1. 
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1 General Closure I Requires that all hazardous waste facilities be closed in a 
Performance Standard; manner that minimizes the need for further maintenance. 

I Hazardous Waste I Controls, minimizes, eliminates, or prevents post-closure 
Facilities13745-55-11 escape of hazardous waste or hazardous constituents, 

leachate, contaminated run-off, or hazardous waste 
decomposition products to the ground or surface water or 
the atmosphere. 

Pertains to any site at which hazardous 
waste is to be treated, stored, or 
disposed of lor has been treated, 
stored, or disposed of). 

Content of Closure 
Plan; Hazardous Waste 
Facilities13745-55-12 

Substantive requirements pertain to 
any site at which hazardous waste is 
to be treated, stored, or disposed of 
(or has been treated, stored, or 
disposed of). 

Specifies the minimum information required in  a closure 
plan for the Ohio EPA to determine the adequacy of the 
plan. 

- - 

TBC 

ARAR 

Preparation of closure plan is an 
administrative requirement, not a 
substantive requirement. Technical 
elements of plan requirements represent 
good guidance for planning remediation 
units and will be considered in  the 
development of such plans. 

Closure performance standards will be 
applied for all alternatives involving the 
use of units for which hazardous waste 
regulations have standards. In  addition, 
an objective of the implemented remedial 
actions to achieve the goal set by this 
sti~ndard for historically disposed 
hazardous waste. 

Disposal1 I Requires that all contaminated equipment, structures, and 
Decontamination of soils be properly disposed or decontaminated. Removal of 
Equipment, Structures 
and Soils13745-55-14 

hazardous wastes or constituents from a unit may 
constitute generation of hazardous wastes. 

Post-Closure Care and 
Use of 
Property13745-55-17 B 

Pertains to all sites with land-based 
hazardous waste units (landfills and 
surface impoundments, waste piles, 
land treatment units, and tanks that 

1 meet requirements of landfills after 
i closure), including existing land-based 

Pertains to any site at which hazardous 
waste is to be treated, stored, or 
disposed of (or has been treated, 
stored, or disposed of]. 

Specifies the post-closure care requirements, including 
maintenance, monitoring, and post-closure use of 
property. 

I areas of contamination. 
I 

ARAR 

ARAR 

Will be applied to  any activities in  the 
alternatives that involves 
removalldestruction of existing facilities 
or facilities created during the remedial 
action. - 
Will be applied for long term care of 
wastes left in-place at the close of 
remedial actions. 

( post-closure ( Presents the information necessary for the Ohio EPA to ( Pertains to all sites with land-based 1 TBC I Preparation of post-closure plan is an I 
administrative requirement, not a Plan13745-55-18 B 
substantive requirement. Technical 
elements of plan requirements represent 
good guidance for planning remediation 
units and will be considered in  the 
development of such plans. - 

determine the adequacy of a post-closure plan. hazardous waste units (landfills and 
surface impoundments, waste piles, 
land treatment units, and tanks that 
meet requirements of landfills after 
closure), including existing land-based 
areas of contamination. 
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Containers13745-55- in good condition (no rust or structural defects). waste will be stored in  containers. storage of hazardous waste lor similar 
7 1 waste) containers for longer than 9 0  

' 
days. See comment on 0.A.C 3745-52- 
34. 

Compatibility of Waste Hazardous wastes placed in containers must not react Pertains to  any site at which hazardous ARAR Will be applied in  alternatives involving 
with with the container material or liner material. waste will be stored in containers. storage of hazardous waste (or similar 
Containers13745-55- waste) containers for longer than 9 0  

7 2 days. See comment on 0.A.C 3745-52- 
34. 

Management of Containers holding hazardous waste must be closed Pertains to  any site at which hazardous ARAR Will be applied in  alternatives involving 

Containers13745-55- (except to add or remove waste) and must not be handled waste will be stored in containers. storage of hazardous waste (or similar 
7 3 in  a manner that may rupture the container or cause it to waste) containers for longer than 9 0  

leak. days. See comment on 0.A.C 3745-52- 
34. 

Container Requires at least'weekly inspections of container storage Pertains to  any site at which hazardous ARAR Will be applied in  alternatives involving 
lnspections13745-55- areas. waste will be stored in  containers. storage of hazardous waste (or similar 
7 4  waste1 containers for longer than 9 0  

days. See comment on 0.A.C 3745-52- 
34. 

Container Storage Area Requires that container storage areas have a containment Pertains to  any site at which hazardous ARAR Will be applied in  alternatives involving 

Containment system and specifies the minimum requirements of such a waste will be stored in containers. storage of hazardous waste (or similar 
Systeml3745-55-75 system. waste) containers for longer than 9 0  
A,B.C.D days. See comment on 0.A.C 3745-52- 

34. 
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Requirements for 
IgnitablelReactive 
Wastes13745-55-76 

I be applied in alternatives involving 
rage of hazardous waste (or similar 
ste) containers for longer than 90 
s. See comment on 0.A.C 3745-52- 

te treatment or storage 

waste will be either stored or treated 

waste will be either stored or treated 
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Closure and Post- 
Closure Care for Tank 
Systems13745-55-97 
A.0 

Tank Requirements for 
IgnitablelReactive 
Wastes13745-55-98 

Tank Requirements for 
Incompatible 
Wastes13745-55-99 
A.0 

Design and Operating 
Requirements: Surface 
lmpoundments13745- 
56-21 A-G 

Monitoring and 
Inspection of Surface 
lmpoundments13745- 
56-26 A,B,C 

Specifies closure and post-closure requirements for tank 
systems. 

Presents general precautions to prevent accidental ignition 
or reaction of ignitable or reactive wastes that are treated 
or stored i n  tanks. 

Presents general precautions when dealing with 
potentially incompatible wastes that are stored or treated 
in  tanks. 

Presents design and operating criteria for surface 
impoundments. 

Requires inspection of liners during construction. Also 
requires weekly and after storm inspections. 

Pertains to  any site at which hazardous 
waste will be either stored or treated 
in tanks. 

Pertains to any site at which 
potentially reactive or ignitable wastes 
are stored or treated (or will be stored 
or treated) in  existing tanks. 

Pertains to any site at which 
potentially incompatible wastes are 
stored or treated (or will be stored or 
treated) in  tanks. 

Pertains to any site at which hazardous 
waste will be treated or stored in  
surface impoundments (lagoonsl. 
Pertains to  sites that have surface 
impoundments that will not be (or have 
not been) clean closed. 

Pertains to  any site at which hazardous 
waste will be treated or stored in  
surface impoundments (lagoons). 
Pertains to  sites that have surface 
impoundments that will not be (or have 
not been) clean closed. 

ARAR 

ARAR 

ARAR 

Not ARAR 

Not ARAR 

Will be applied in  alternatives involving 
storage of hazardous waste (or similar 
waste) in  tanks for longer than 9 0  days 
See comment on 0.A.C 3745-52-34. 

Will be applied i n  alternatives involving 
storage of hazardous waste (or similar 
waste) in  tanks for longer than 9 0  days 
See comment on 0.A.C 3745-52-34. 

Will be applied in  alternatives involving 
storage of hazardous waste (or similar 
waste) in  tanks for longer than 9 0  days 
See comment on 0.A.C 3745-52-34. 

None of the alternatives involve onsite 
management of wastes in  a surface 
impoundment. 

None of the alternatives involve onsite 
management of wastes in  a surface 
impoundment. 
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treated in surface impoundments. 

3745-56-31 A 
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? :  management of hazardous wastes (or 

similar wastes) in  a surface 

not be (or have 

Pertains to  any site at which 

hazardous waste will be stored or 
treated in waste piles. 

similar wastes) i n  a pile. 
Wastes13745-56-57 
A.B.C 

Closure and Post- 
Closure Care for Waste 
~iles13745-56-58 
A.B,C 

Construction 
Inspections for Waste 
Piles13745-56-59 A 

Specifies closure and post-closure care requirements for 
waste piles. 

Allows the Ohio EPA the opportunity to inspect waste 
piles during construction. 

waste piles. 

Pertains to  any site at which hazardous 
wastes will be stored or treated in  
waste piles. 

Pertains to  any site at which hazardous 
wastes will be stored or treated in  
waste piles. 

Not ARAR 

Not ARAR 

None of the alternatives involve onsite 
management of hazardous wastes (or 
similar wastes) in  a pile. 

None of the alternatives involve onsite 
management of hazardous wastes (or 
similar wastes) in  a pile. 
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nianagement of hazardous wastes (or 
similar wastes) in a pile. 

in land treatment units. 

hazardous wastes lor similar wastes) 
hazardous wastes will be treated or occurs in the form of land treatment. 

te13745-56-8 1 disposed of in land treatment units. 
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Treatment13745-56-83 

Environmental 
Performance 
Standards; Land-Based 
Units13745-57-01 A-D 

Landfill Design and 
Operating 
Requirements1 
3745-57-03 A-l 

Monitoring and 
Inspections of 
Landfills13745-57-05 
A,B 

Landfill Closure and 
Post-Closure 
Care13745-57-10 A,B 

Specifies location, design, construction, operation, 
maintenance and closure requirements for landfills, waste 
piles, surface impoundments, and underground injection 
wells. 

Presents design and operating requirements for landfills. 
Includes liner, leachate collection and removal, run-onlrun- 
off control, etc. 

Requires inspection of landfills during construction or 
installation and operation. 

Specifies closure and post-closure requirements for 
hazardous waste landfills. Includes final cover and 
maintenance. 

Pertains to  all sites that either have or 
will have at least one of the following 
units onsite: landfills, waste piles, 
surface impoundments, land treatment 
facilities, and underground injection 
wells (including existing land-based 
areas of contamination). 

Pertains to  all sites at which a 
hazardous waste landfill will either be 
located or an existing landfill will be 
expanded. This rule pertains to  
existing land-based areas of 
contamination. 

Pertains to all sites at which a 
hazardous waste landfill will either be 
located or an existing landfill will be 
expanded. This rule pertains to 
existing land-based areas of 
contamination. 

Pertains to  all sites at which a 
hazardous waste landfill will either be 
located or an existing landfill will be 
expanded. This rule pertains to 
existing land-based areas of 
contamination. 

ARAR 

ARAR 

ARAR 

ARAR 

Will be applied is alternatives involve any 
of the prescribed units. Will be applied, 
as appropriate, for the historic waste 
disposal site. 

None of the alternatives involve 
management of hazardous wastes (or 
similar wastes) i n  a landfill; however, this 
standard will be applied, as appropriate, 
for the historic waste disposal site. 

None of the alternatives involve 
management of hazardous wastes (or 
similar wastes) in  a landfill; however, this 
standard will be applied, as appropriate, 
for the historic waste disposal site. 

None of the alternatives involve 
management of hazardous wastes (or 
similar wastes) in  a landfill; however, this 
standard will be applied, as appropriate, 
for the historic waste disposal site. 
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Landfill Requirements 
for IgnitablelReactive 
Wastes13745-57-12 
A.6 

Landfill Requirements 
for Incompatible 
Wastes13745-57-13 

Landfill Requirements 
for Bulk and 
Containerized 
Liquids13745-57-14 A- 

Prohibits the disposal of ignitable or reactive waste in  a Pertains to  all sites at which potentially 
landfill unless the waste is treated, rendered, or mixed so .  ignitable or reactive hazardous waste 
that the resultant material no longer meets the definition may be landfilled. 
of ignitable or reactive waste. 

Prohibits the disposal of incompatible waste in  the same Pertains to  all sites at which potentially 
cell of a landfill. incompatible hazardous waste may be 

landf illed. 

The placement of bulk or non-containerized liquid Pertains to all sites at which a liquid 
hazardous waste or hazardous wastes containing free hazardous waste or hazardous waste 

I liquids (whether or not absorbants have been added) in containing free liquids are considered 
any landfill is prohibited. for landfilling. 

Not ARAR 

Not ARAR 

Landfill Requirements 
for Containers1 
3745-57-1 5 A,B 

Unless they are very small, containers must either be at Pertains to all sites at which a 
least 90% full when placed in the landfill or hazardous waste landfill wil l either be 
crushedlshredded prior to placement in  the landfill. located or an existing landfill will be 

expanded and containers are to be 
disposed of in  the landfill. 

ARAR 

Disposal of Small 
Containers of 
Hazardous Wastes in  
Overpacksl 
3745-57-1 6 A-E 

Laboratory packs containing hazardous waste may be Pertains to  all sites at which a 
placed in  a landfill i f certain requirements are met. hazardous waste landfill will either be 

located or an existing landfill will be 
expanded and lab packs are to be 
placed in the landfill. 

ARAR 

Landfill Construction Allows the Ohio €PA the opportunity to inspect landfill Pertains to all sites at which a 
during construction. hazardous waste landfill will either be 

located or an existing landfill wil l be 
expanded. This rule pertains to 
existing land-based areas of 
contamination. 

Not ARAR 

Vone of the alternatives involve onsite 
r~anagement of hazardous wastes (or 
similar wastes) in  a landfill. 

None of the alternatives involve onsite 
management of hazardous wastes (or 
similar wastes) in  a landfill. 

Liquids will not be landfilled during 
remedial activities. 

- 
Although no new containers of waste will 
be introduced during remedial activities, 
this standard wil l be applied if containers 
01' hazardous wastes (or similar wastesl 
ale unearthed during remedietion and 
reauire re-burial. 

Although no new labpacks will be 
introduced during remedial activities, this 
standard will be applied if labpacks of 
hi~zardous wastes (or similar wastes] are 
unearthed during remediation and require 
re-burial. - 
This is an administrative requirement. 
Olhio EPA and U.S. €PA inspection 
a~rthorities have already been established 
at Mound Plant. 
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incorporate incineration of hazardous hazardous wastes (or similar wastes) 

Principal Organic 
Hazardous 
Constituents; 
lncineratorsl3745-57- 
42  A,B,C 

Performance Standards 
for 
lncineratorsl3745-57-4 
3 A,B,C 

lncinerator Trial Burns - 
Alternative 
Data13745-57-44 C 

Incinerator Operating 
Requirements13745-57 
-45 A-F 

Monitoring and 
Inspection of 
lncinerators13745-57-4 
7 A,B,C 

Closure of Incinerators1 
3745-57-51 

Establishes method by which POHCs will be specified. 

Specifies performance standards that all incinerators must 
meet (destruction removal efficiencies, HCL emissions, 
and particulate emissions). 

Requires trial burn to determine final operating conditions. 

Specifies general operating requirements for all 
incinerators. 

Requires the monitoring of certaii-I parameters on a 
continuous basis and inspections of equipment. 

Requires that all hazardous waste and hazardous waste 
residues be removed from the incinerator site. 

Pertains to  any alternative that will 
incorporate incineration of hazardous 
wastes. 

Pertains to any alternative that will 
incorporate incineration of hazardous 
wastes. 

Pertains to any alternative that will 
incorporate incineration of hazardous 
wastes. 

Pertains to any alternative that wil l 
incorporate incineration of hazardous 
wastes. 

Pertains to  any alternative that will 
incorporate incineration of hazardous 
wastes. 

Pertains to any alternative that will 
incorporate incineration of hazardous 
wastes. 

Not ARAR 

Not ARAR 

Not ARAR 

Not ARAR 

Not ARAR 

Not ARAR 

occurs i n  the form of incineration. 

None of the alternatives considered 
include incineration. 

None of the alternatives considered 
include incineration. 

None of the alternatives considered 
include incineration. 

None of the alternatives considered 
include incineration. 

None of the alternatives considered 
include incineration. 

None of the alternatives considered 
include incineration. 
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Environmental 
Performance Standards 
for Miscellaneous 

I Establishes location, design, construction, operation, 
maintenance, and closure requirements for miscellaneous 

1 units used to treat, store, or dispose of hazardous 
wastes. 

Pertains to any alternative that 
incorporates treatment, storage, or 
disposal of hazardous wastes in  
miscellaneous units. 

ARAR Will be applied if onsite management of 
hazardous wastes (or similar wastes) 
occurs in units other than a container, 
tank, surface impoundment, pile, land 
treatment unit, landfill, incinerator, boiler, 
industrial furnace, or underground 
injection well. 

- -  - - - - 

Requires that monitoring, analysis, inspection, response, 
reporting, and corrective action be conducted as 

Miscellaneous necessary at miscellaneous units to  assure human health 
Units13745-57-92 and the environment are protected. 

Pertains to any alternative that 
incorporates treatment, storage, or 
disposal of hazardous wastes in  
miscellaneous units. 

Will be applied if onsite management of 
hazardous wastes (or similar wastes) 
occurs in  units other than a container, 
tank, surface impoundment, pile, land 
treatment unit, landfill, incinerator, boiler, 
industrial furnace, or underground 
injection well. 

Post-Closure Care for 
Miscellaneous Disposal 
Units13745-57-93 

Requires post-closure care of miscellaneous units that are 
disposal units and of treatment or storage of 
miscellaneous units that leave contaminated soils or 
groundwater after closure. 

Pertains to any alternative that 
incorporates treatment, storage, or 
disposal of hazardous wastes in 
miscellaneous units. 

Will be applied if onsite management of 
hazardous wastes (or similar wastes) 
occurs in units other than a container, 
tank, surface impoundment, pile, land 
troatment unit, landfill, incinerator, boiler, 
industrial furnace, or underground 
iniection well. 

Not ARAR Prohibitions: 
Hazardous Waste 
Burned for Energy 
Recovery13745-58-42 

None of the alternatives considered 
involve burning for energy recovery. 

Describes the types of furnaces, boilers, or cement kilns 
in  which hazardous waste may be burned for energy 
recovery. 

Not ARAR 

Pertains to any site where hazardous 
waste has BTU value and may be 
burned for energy recovery onsite. 

Standards for 
Generators of 
Hazardous Waste 
Fue113745-58-43 A.C 

None of the alternatives considered 
involve burning for energy recovery. 

Establishes standards for generators of hazardous waste 
that is used as a fuel or used to produce a fuel. Also 
establishes standards for generators who are also burners 
of hazardous waste fuel. 

Not ARAR 

Pertains to any site where hazardous 
waste has BTU value and may be 
burned for energy recovery onsite. 

Standards Applicable 
to Burners of 
Hazardous Waste 
Fue113745-58-46 
A,C.D.E 

None of the alternatives considered 
involve burning for energy recovery. 

Specifies the operating requirements for industrial 
furnaces and boilers that burn hazardous waste fuel. 

Pertains to any site where hazardous 
waste has BTU value and may be 
burned for energy recovery onsite. 
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Standards for Burners 
of Used Oil Burned for 
Energy 
Recovery13745-58-54 
ASJ 

Recyclable Materials 
Used for Precious 
Metals Recovery13745- 
58-60 812) 

Requirements for 
Reclaiming Spent Lead 
Acid 
Batteries13745-58-70 
A.B 

Ambient Air Quality 
Standards - 
Leadl3745-71-02 

LocationlSiting of New 
GW Wells13745-9-04 
A,B 

Specifies operating requirements for facilities that burn 
used oil fuel. 

Specifies requirements for, generators and storers of 
recyclable materials that are reclaimed to recover precious 
metals (e.9.. gold, silver, platinum, etc.1 

Specifies requirements for persons who reclaim spent lead 
acid batteries and for persons who generate, store, 
transport, or collect them but do not reclaim them. 

The ambient air quality standard for lead shall be a 
maximum arithmetic mean of 1.5 micrograms per cubic 
meter during any calendar quarter. 

Mandates that groundwater wells be: A l  located and 
maintained so as to prevent contaminants from entering 
well and B) located so as to be accessible for cleaning 
and maintenance. 

Pertains to any site at which there is 
used oil that may be burned for energy 
recovery onsite. 

Pertains to any site at which there are 
materials onsite that may be reclaimed 
for recovery of precious metals. 

Pertains to any site at which there are 
spent lead acid batteries that may be 
reclaimed onsite or offsite. 

Consider for sites where incineration or 
waste fuel recovery may occur. 

Pertains to all groundwater wells on 
the site that either will be installed or 
have been installed since February 
1975. Would pertain during the FS if 
new wells are constructed for 
treatability studies. 

Not ARAR 

Not ARAR 

Not ARAR 

ARAR 

ARAR 

Used oil is not anticipated to be 
generated as part of any of the 
alternatives, nor will it be burned onsite. 

Precious metals recovery is not part of 
any of the alternatives. 

Lead-acid batteries are not anticipated to 
be generated as part of any of the 
alternatives, nor will they be reclaimed 
onsite. 

Air emissions may be involved as part of 
the treatment in  several of the 
alternatives. Alternatives involving air 
emissions will be coordinated with 
U.S.EPA and Ohio EPA to ensure lead 
emissions are within acceptable limits. 

Will be applied for new well installation as 
part of any alternatives. 
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part of any alternatives. 

new wells are constructed for 

1975. Would pertain during the FS if 

Operation of GW requirements for casing, pump, and wells in general. 
WeIls13745-9-09 A- 

Will be applied for new well installation as 
part of any alternatives. 



ER P
rogram

, M
ound P

lant 
R

evision 0
 

M
O

U
N

D
l\M

lF
S

04A
.T

B
h

 
08131194 

O
perable U

nit 1
, Feasibility S

tudy 
A

ugust 1
9

9
4

 

A
ppendix A

 
P

age A
-6

6
 



I m m  
o m  m Table 8. Potential Federal Action-Specific ARARs 

impoundment or waste pile as a 11 9, 1980, or movement of 
landfill. or similar action) requires a hazardous waste from one I cover designed and construbted to: unit, area of contamination, or 1 location into another unit or 

Prerequisite 
RCRA hazardous waste 
placed at site after November 

Acdon , Capping 

Provide long-term minimization 
migration of liquids through the 
capped area; 
Function with minimum 
maintenance; 
Promote drainage and minimize 

Requlrement 
Placement of a cap over waste (e.g., 
closina a landfill. or closing a surface 

- 

area of contamination will 
make requirements applicable. 
Capping without such 
movement will not make 
requirement applicable, but 
technical requirements are 
likelv to be relevant and 

erosion or abrasion of the I app,priate. 
cover; 
Accommodate settling and 
subsidence so that the cover's 
integrity is maintained; and 
Have a permeability less than 
or equal to the permeability of 
any bottom liner system or 
natural sub-soils present. 
Eliminate free liquids, stabilize 
wastes before capping (surface 
impoundments) 
Restrict post-closure use of 
property as necessary to 
prevent damage to the cover. 
Prevent runon and runoff from 
damaging cover. 
protect and maintain surveyed 
benchmarks used to locate 
waste cells Ilandfills, waste 
piles.) 
Eliminate free liquids by 
removal or solidification. 
Stabilization of remaining was1 
and waste residues to support 

Installation of final cover to provide 
long-term minimization of infiltration. 

(Post-closure care and groundwater 1 
1 monitoring 

Citadon 
- -- 

40 CFR 264.228(a); 
40 CFR 264.258(b); 
40 CFR 264.31 0(al 

40 CFR 264.228(a), 

4 0  CFR 264.1 171c) 

40 CFR 264.228(b) 
40 CFR 264.31 0(bl 

140 CFR 264.2281a)(21 

40 CFR 264.228(a)(2) and 
40 CFR 264.258(b) 

40 CFR 264.310 

DRAR I Comments 

modifying the existing sanitary 
landfill cap, this standard will 
be considered (TBC). 

Not ARAR Identified alternatives for 
Operable Unit 1 do not includn 
placement of a cap over waste. 
However, if remedial action 
unit construction involves 
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ARAR 
AR AR 

AR AR 

Citation 
40 CFR 264.1 11 

40 CFR 264.1 1 1 
40 CFR 264.1 78 
40 CFR 264.1 97 
40 CFR 264.288(0)(1 I and 
40 CFR 264.258 

40 CFR 244.1 1 1 

Comments 
Closure performance standards 
will be applied for all 
alternatives involving the use 
of units for which hazardous 
waste regulations have 
standards. In  addition, an 
objective of the implemented 
remedial actions will be to 
achieve the goal set by this 
standard for historically 
disposed hazardous waste. 

Will be applied to any activities 
in  the alternatives that involves 
removalldestruction of existing 
facilities or facilities created 
during the remedial action. 

Prerequisite 
Applicable to  land-based unit 
containing hazardous waste. 
Applicable to RCRA hazardous 
waste (listed or characteristic) 
placed at site after the 
effective date of the 
requirements, or placed into 
another unit. Not applicable 
to  material treated, stored, or 
disposed only before the 
effective date of the 
requirements, or if treated in- 
situ, or consolidated within 
area of contamination. 
Designed for cleanup that will 
not require long-term 
management. Designed for 
cleanup to health-based 
standards. 
May apply to  surface 
impoundments and container 
or tank liners and hazardous 
waste residues, and to  
contaminated soil, including 
soil from dredging or soil 
disturbed in the course of 
drilling or excavation, and 
returned to  land. 

Action 
Closure with No 
Post-closure 
Care (e.g., Clean 
Closure) 

Requirement 
General performance standard 
requires elimination of need for 
further maintenance and control; 
elimination of post-closure, 
hazardous waste, hazardous 
constituents, leachate, contaminated 
run-off, or hazardous waste 
decomposition products. 

Disposal of decontamination of 
equipment, structures, and soils. 

Removal or decontamination of all 
waste residues, contaminated 
containment system components 
(e.g., liners, dikes), contaminated 
subsoils, and structures and 
equipment contaminated with waste 
and leachate, and management of 
them as hazardous waste. 
Meet health-based levels at unit 
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Design liners to prevent failure due to 
pressure gradients, contact with the 
waste, climatic conditions, and the 
stress of installation and daily 
operations. 

RCRA hazardous waste (listed 
or characteristic) currently 

~ 0 3  
$ '& 

Provide a leachate collection system 
between the two liners. 

impoundment 
(See Closure 
with Waste in  
Place and 
Closure with no 
Post-Closure 

Use a leak detection system that will 
detect leaks at the earliest possible 
time. 

Construction of 
a New Surface 

I Ground-water Monitoring 

Minimum Technoloqv Requirements: 

Use two liner, a top liner that 
prevents waste migration into the 
liner and a bottom liner that prevents 
waste migration through the liner 
(throughout the post-c~osure 

Establish a detection monitoring 
program (264.09). Establish a 
compliance monitoring program 
(264.99) and corrective action 
monitoring program (264.100) when 
required by 4 0  CFR 264.91. All 
monitoring programs must meet 
RCRA general ground-water 
monitoring requirements (264.97) 

being placed in  a new surface 
impoundment, or use of 
replacement or lateral 
extension of existing landfills 
or surface impoundments. 

Creation of a new landfill unit 
to treat, store, or dispose of 
RCRA hazardous wastes as 
part of a remedial action. I 

Citation I r4RAR ( Comments 1 
40 CFR 264.220 I Not ARAR ( None of the alternatives I 

I involve onsite management of 
wastes in  a surface I 

40 CFR 264.221 

40  CFR 264.221 

4 0  CFR 264.221 
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ARAR Citation 

4 0  CFR 122.44 and State regulations 
approved under 4 0  CFR 131 

4 0  CFR 122.44(0) 

40  CFR 125.100 

40 CFR 125.104 

Comments 
Alternatives involving 
discharges to surface waters 
will comply. 

Prerequisite Action 
Discharge of 
Treatment 

Effluent 
tcont.) 

Requirement 
Water Oualitv Standards: 

Applicable Federally approved State 
water quality standards must be 
complied with. These standards may 
be in  addition to or more stringent 
than other Federal standards under 
the CWA. 

Discharge limitation must be 
established at more stringent levels 
than technology-based standards for 
toxic pollutants. 

Best Management Practices: 

Develop and implement a Best 
Management Practices program to 
prevent the release of toxic 
constituents to surface waters. 

The Best Management Practices 
program must: 

- Establish specific procedures 
for the control of toxic and 
hazardous pollutant spills. 

- Include a predtction of 
direction, rate of flow, and total 
quantity of toxic pollutants 
where experience indicates a 
reasonable potential for 
equipment failure. 

- Assure proper management of 
solid and hazardous waste in 
accordance with regulations 
promulgated under RCRA. 

Management Requirements: 

Discharge must be monitored to 
assure compliance. Discharge will 
monitor: 
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Comments 

Will be applied to  any activities 
that involve PCB-contaminated 
materials. 

Requirements are applicable for 
RCRA hazardous waste. 
Excavated soils will be tested 
to  determine if they exhibit any 
hazardous waste 
characteristics and applicable 
land disposal restrictions will 
be identified as applicable 
requirements. 
According to EPA guidance, 
the land disposal restrictions 
will generally not be relevant 
and appropriate where wastes 
are not identified as hazardous. 

ARAR 

ARAR 

ARAR 

Citation 

40 CFR 122.41 (i) 

40 CFR 136.1 -1 36.4 

40 CFR 122.41 (il 

40 CFR Part 761 

40 CFR 268 (Subpart Dl 

40 CFR 268 (Subpart D) 

See Closure in  this exhibit. 

Prerequislte 

Materials must meet the 
definition of PCB, PCB 
container, PCB article, etc., as 
provided in  40 CFR Part 761. 

Materials containing RCRA 
hazardous wastes subject to 
land disposal restrictions are 
placed in  another unit. 

RCRA hazardous waste 
placed at site after the 
effective date of the 
requirements. 

Action 
Discharge of 
Treatment 
System Effluent 
(cont.) 

Management 
Treatment, 
Disposal of 
PCBs 
Excavation 

Requirement 
- The mass of each pollutant 
- The volume of effluent 
- Frequency of discharge and 

other measurements as 
appropriate 

Approved test methods for waste 
constituent to be monitored must be 
followed. Detailed requirements for 
analytical procedures and quality 
controls are provided. 

Comply with additional substantive 
conditions such as: 

- Duty to mitigate any adverse 
effects of any discharge; and 

- Proper operation and 
maintenance of treatment 
systems. 

Sets standards def~ning proper 
management, treatment and disposal 
of PCB waste. 

Placement on or in  land outside unit 
boundary or area of contamination 
will trigger land disposal requirements 
and restrictions. 

Movement of excavated materials to 
new location and placement in  or on 
land will trigger land disposal 
restrictions for the excavated waste 
or closure requirements for the unit in  
which the waste is being placed. 
Area from which materials are 
excavated may require cleanup to 
levels established by closure 
requirements. 
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I Treatment or 
storage in  tanks 

c- < 
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Tanks must have sufficient shell 
strength (thickness), and, for closed 
tanks, pressure controls, to assure 
that they do not collapse or rupture. 

Z O ~  
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3 

or characteristic), held in a 
tank for temporary period 
before treatment, disposal, or 
storage elsewhere, (40 CFR 
264.10). 

Waste must not be incompatible with 
the tank material unless the tank is 
protected by a liner or by other 
means. 
New tanks or components must be 
provided with secondary 
containment. 
Tanks must be provided with 
controls to prevent overfilling, and 
sufficient freeboard maintained in  
open tanks to prevent overtopping by 
wave action or precipitation. 
Inspect the following: overfilling 
control, control equipment, 
monitoring data, waste level (for 
uncovered tanks), tank condition, 
above-ground portions of tanks, (to 
assess their structural integrity) and 
the area surrounding the tank (to 
identify signs of leakage). 

Prerequisite 
Materials containing RCRA 
hazardous waste subject to 
land disposal restrictions are 
placed into another unit. 

Acdon 
Ground-water 
Diversion 

See Consolidation in this Exhibit. 
Requirement 

Excavation of soil for construction of 
slurry wall may trigger closure or land 
disposal restrictions. 

40 CFR 264.190 

40 CFR 264.1 91 

40 CFR 264.193 

40 CFR 264.194 

40 CFR 264.1 95 

- 
ARAR I - Comments 

ARAA 1 Reauirements are applicable for 
RCRA hazardous waste. 
Excavated soils will be tested 
to  determine i f  they exhibit any 
hazardous waste 
characteristics and applicable 
land disposal restrictions will 
be identified as applicable 
requirements. According to 
EPA guidance, the land 
disposal restrictions will 
generally not be relevant and 
appropriate where wastes are 

- 1 nbi identified as hazardous. 
AR AR I Will be applied in alternatives 

I involving. storage of hazardous 
waste (or similar waste) in  
tanks for longer than 90 davs. 

Will be applied in alternatives 
involving storage of hazardous 
waste (or similar waste) in  
tanks for longer than 90 days. 
See comment on O.A.C. 3745, 
52-34. 
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Clean Closure 

leaked waste in a timely manner to  
prevent overflow of the containment 
system. 
Keep containers of ignitable or 
reactive waste at least 50 feet from 
the facility's property line. 
Keep incompatible materials 
separate. Separate incompatible 
materials stored near each other by a 
dike or other barrier. 
At  closure, remove all hazardous 
waste and residues from the 
containment system, and 
decontaminate or remove all 
containers, liners. 

ARAR Comments 
ARAR Will be applied in  alternatives 

involving storage of hazardous 
waste (or similar waste) 
containers for longer than 90 
days. See comment on O.A.C. '-7 3745-52-34. 

Storage of banned wastes must be in 
accordance with 40 CFR 268. When 
such storage occurs beyond one 
year, the ownerloperator bears the 
burden of proving that such storage 
is solely for the purpose of 
accumulating sufficient quantities to 
allow for proper recovery, treatment, 
and disposal. 
General performance standard 
requires minimization of need for 
further maintenance and control; 
minimization or elimination of post- 
closure escape of hazardous waste. 
hazardous constituents, leachate. 
contaminated runoff, or hazardous 
waste decomposition products. 
Disposal or decontamination of 
equipment, structures,and soils. 

Citation 
40 CFR 264.1 75 

Removal or decontamination of all 
waste residues, contaminated 
containment system components 
1e.g.. liners, dikes), contaminated 
subsoils, and structures and 
equipment contaminated with waste 
and leachate, and management of 
them as hazardous waste. 

Prerequisite Action 
Container 
Storage 
(onsite) 
(cont.) 

40 CFR 264.1 76 

Requirement 
Place containers on a sloped, crack- 
free base, and protect from contact 
with accumulated liquid. Provide 
containment system with a capacity 
of 10% of the volume of containers 
of free liauids. Remove s~ i l l ed  or 

40 CFR 264.1 77 

40 CFR 264.178 

I undisturbed since November 
19, 1980. I 

RCRA hazardous waste (listed 
or characteristic) placed at 
site after November 19, 
1980, or movement of 
hazardous waste from one 
unit, area of contamination, or 
location into another unit or 
area of contamination. Not 
a~plicable to material 

I May apply to surface 
impoundment and container 

40 CFR 264.1 11; 

I the course of drilling or 
excavation. and returned to I 

or tank liners and hazardous 
waste residues; contaminated 
soil, including soil from 
dredging or soil disturbed in  

I land. I 

40 CFR 264.1 97 
40 CFR 264.2281a)(l ) 

and 40 CFR 264.258 
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ARAR 

ARAR 

ARAR 

ARAR 

ARAR 

Citation 
4 0  CFR 264.1 1 1 

4 0  CFR 122 
4 0  CFR 125 

4 0  CFR 122 and 
4 0  CFR 125 

4 0  CFR 403.5 

4 0  CFR 270.601~) 

CAA Section Ill 

Comments 

Alternatives involving onsite 
discharge to sewer systems 
will comply. 

Alternatives involving onsite 
discharge will comply. 

Alternatives involving 
discharge to a POTW will 
comply. 

Air emissions may be involved 
as part of the treatment in  
several of the alternatives. 
Alternatives involving air 
emissions will be coordinated 
with U.S. EPA and Ohio EPA to 
ensure emissions are within 
acceptable limits. 

Prerequisite 

Protection of surface waters 
against degradation resulting 
from site discharges 

Protection of surface waters 
against degradation resulting 
from site discharges 

Discharge to a POTW. 

Transport of RCRA hazardous 
wastes to POTWs by truck, 
rail, or dedicated pipe (i.e., 
pipe solely dedicated for 
hazardous waste [as defined 
in  4 0  CFR 2641 which 
discharges from within the 
boundaries of the CERCLA 
site to within the boundaries 
of the POTWI. 
Need to determine if these 
standards apply to potential 
remedial actions. 

Action 
Clean Closure 
(cont.) 

Discharge to 
Storm Sewers 

Discharge of 
Water into 
Surface Water 
Bodies 

Discharge to  
Publicly-Owned 
Treatment 
Works (POTW) 
(offsite activity) 

New Source 
Performance 
Standards 

Requirement 
Meet health-based levels at unit. 

Requires storm water discharges to 
be permitted under the Federal (or 
state) National Pollution Discharge 
Elimination Systems (NPDESI 
program. Different requirements are 
applicable for different classes and 
types of discharges. 
A n  NPDES permit is required for 
discharging water offsite into surface 
water bodies. 

All surface water discharges must be 
in  compliance with promulgated Ohio 
Stream Discharge Standards 
Discharge of pollutants that pass 
through the POTW without 
treatment, interfere with POTW 
operation, contaminate POTW 
sludge, or endanger healthlsafety of 
POTW workers is prohibited. 

Discharge must comply with 
local POTW pretreatment 
program, including POTW 
specific pollutants, spill 
prevention program 
requirements, and reporting and 
monitoring requirements. 
RCRA permit-by-rule 
requirements (including 
corrective action where the 
NPDES permit was issued after 
Nov. 8, 1984) must be 
complied with for discharges of 

hazardous wastes 
POTWs. 

Standards for new sources of air 
emissions. Requirements are source- 
specific. 
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A I A R  
ARAR 

AR AR 

ARAR 

Cltatlon 

4 0  CFR 258.28 
4 0  CFR 264.314 

40 CFR 264.31 4(d) 

4 0  CFR 268 (Subpart Dl 

4 0  CFR 268 (Subpart D) 

Comments 
Liquids will not be landfilled 
during remedial activities. 

Requirements are applicable for 
RCRA hazardous waste. 
Excavated soils will be tested 
to  determine if they exhibit any 
hazardous waste 
characteristics and applicable 
land disposal restrictions will 
be identified as applicable 
requirements. According to  
EPA guidance, the land 
disposal restrictions will 
generally not be relevant and 
appropriate where wastes are 
not identified as hazardous. 

Requirements are applicable for 
RCRA hazardous waste. 
Excavated soils will be tested 
to  determine if they exhibit any 
hazardous waste 
characteristics and applicable 
land disposal restrictions will 
be identified as applicable 
requirements. According to  
EPA guidance, the land 
disposal restrictions will 
generally not be relevant and 
appropriate where wastes are 
not identified as hazardous. 

Prerequisite 

Placement of a bulk or non- 
containerized RCRA 
hazardous waste or solid 
waste in a landfill. 

Placement of containerized 
RCRA hazardous waste in  a 
landfill. 

Placement of RCRA hazardous 
waste in  a landfill, surface 
impoundment, waste pile, 
injection well, land treatment 
facility, Salt dome formation. 
salt bed formation, or 
underground mine or cave. 

---- 
Material containing RCRA 
hazardous waste subject to  
land disposal restrictions are 
placed in  another unit. (See 
Treatment section for LDR 
schedule. Also see 
Consolidation, Excavation 
section in this Exhibit.) 

Action 
Placement of 
Liquid Waste i n  
Landfill 

Placement of 
Waste In  Land 
Disposal Unit 

Slurry Wall 

Requlremwt 
Liquids in  Landfills Prohibition: 

No bulk or non-containerized liquid 
hazardous waste or hazardous waste 
containing free liquids, or solid waste 
containing free liquid, may be 
disposed of in  landfills. 

Containers holding free liquids may 
not be placed in  a landfill unless the 
liquid is mixed with an absorbent or 
solidified. 
Land D is~osa l  Restrictions: 
Attain land disposal "treatment 
standards" before putting waste into 
landfill in  order to  comply with the 
land ban restrictions. A treatment 
standard can be either: (1 ) a 
concentration level to be achieved 
(performance-based) or (2) a 
specified technology that must be 
used (technology-based). If the 
standard is performance-based, any 
technology can be used to achieve 
the standard. (See Treatment when 
Waste will be Land Disposal.) 
Excavation of soil for construction of 
slurry wall may trigger land disposal 
restrictions. 
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Closure with 1 ~l iminate free liquids by removal or (~pp l i cab le  to land disposal of 140 CFR 264.2281a)(2) 1 ARAR I Closure performance standards I waste In Place solidification. I 
Stabilization of remaining waste and 
waste residues to support cover. 

I Installation of final cover to provide 

hazardous waste. Applicable I m I -- 
RCRA hazardous waste (listed 
or characteristic) placed at 
site after the effective date of 
the requirements, or placed 
into another unit. Not 
applicable to material treated, 
stored, or disposed only 
before the effective date of 

40  CFR 264.228(a)(2) 

~ O ' C F R  264.258(b) 

Operation and 30-year post-closure care to ensure Land disposal closure. 
Maintenance 1 that site is maintained and 1 

long-term minimization of infiltration 
(see Capping). 

30-year post-closure care and 
groundwater monitoring. 

monitored. 

the requirements, or if treated 
in situ or consolidated within 
area of contamination. 

40 CFR 264.310 

40  CFR 264.31 0 

Surface Water 
Control 

Waste put into waste pile subject to 
land disposal restrictions regulations. 

Prevent runon and control and collect 
runoff from a 24-hour, 25-year storm 
(waste piles, land treatment facilities, 
landfills). 

Waste Pile 

RCRA hazardous waste 
treated, stored, or disposed 
after the effective date of the 
reauirements. 

Use a double-liner and leachate 
collection system. 

RCRA hazardous waste, non- 
containerized accumulation of 
solid, nonflammable 
hazardous waste that is used 
for treatment or storage. 

40  CFR 264.310 

40  CFR 264.2511~). (d) 

4 0  CFR 264.273(c), (dl 

140 CFR 264.3lO(c), (dl 

Not ARAR 

I will be applied for all 
alternatives involving the use 
of units for which hazardous 
was te  regulations have 
standards. In addition, an 
objective of the implemented 
remedial actions will be to  

I achieve the goal set by this 
standard for historically 
disposed hazardous waste. 

Closure performance standards 
will be applied for all 
alternatives involving the use 
of units for which hazardous 
waste regulations have 
standards. In addition, an 
objective of the implemented 
remedial actions will be to  
achieve the goal set by this 
standard for historically 
disposed hazardous waste. 
None of the alternatives 
involve operation of a landfill 
cell. If alternatives involve 
intrusive actions that will causc 

I previously disposed wastes to  
be exoosed. this standard will 

4 0  CFR 268.2, UAC R315-13-1 

involve onsite management of 
hazardous waste (or similar 
wastes) in  a pile. 
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Comments 
None of the alternatives 
considered involve incineration. 

ARAR 
Not ARAR 

Not ARAR 

Citation 
40 CFR 264.341 

40 CFR 264.351 

40 CFR 264.340 

40 CFR 264.343 

40 CFR 264.342 

40 CFR 264.343 

40 CFR 264.343 

40 CFR 264.345 

Prerequisite 
RCRA hazardous waste. 

RCRA hazardous wastes. 

Action 
Incineration 

Requlrement 
Analyze the waste feed. 

Dispose of all hazardous waste and 
residues, including ash, scrubber 
water, and scrubber sludge. 

No further requirements apply to  
incinerators that only burn wastes 
that are listed as hazardous soley by 
virtue of combination with other 
wastes, and if the waste analysis 
demonstrates that no Appendix VII 
constituent is present that might 
reasonably be expected to be 
present. 
Performance standards for 
incinerators: 

Achieve a destruction and 
removal efficiency of 99.99 
percent for each principal 
organic hazardous constituent 
in  the waste feed and 99.9999 
percent for dioxins. 
Reduce hydrogen chloride 
emissions to  1.8 kglhr or 1 
percent of the HCI in  the stack 
gases corrected for amount of 
oxygen in  stack gas. 
Not release particulate in 
excess of 180 mgldscm 
corrected for amount of oxygen 
in  stack gas. 

Monitoring of various parameters 
during operation of the incinerator is 
required. These parameters include: 

Combustion temperature. 
Waste feed rate. 
An indicator of combustion gas 
velocity. 
Carbon monoxide. 

Control fugitive emissions either by: 

Keeping combustion zone 
sealed, or 
Maintaining combustion zone 
pressure lower than 
atmospheric pressure. 
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I Action I Requirement I Prerequisite - - 

1 Incineration 1 utilize automatic cutoff system to 1 
I stop waste feed when operating 
conditions deviate. 1 

-and Treatment 

Special performance standard for 
incineration of PCBs: 

Achieve a destruction and 
removal efficiency of 99.9999 
percent. 
Either 2 second dwell time at 
1,200 degrees C0 ( * 100) and 
3 percent excess oxygen in 
stack gas; or 1.5 second dwell 
time at 1,600 degrees C, and 2 
percent excess oxygen in  stack 

Liquid and non-liquid PCBs at 
concentrations of 50 ppm or 
greater. 

gas; and 
For non-liquid PCBs, mass air 
emissions from the incinerator 
shall be no greater than 0.001 
g. KB per kg of the PCBs 

I entering the incinerator. I 
1 Prior to land treatment, the waste I RCRA hazardous waste being 
must be treated to  BDAT levels or 
meet a no migration standard. 

Ensure that hazardous constituents 
are degraded, transformed, or 
immobilized within the treatment 

Maximum depth of treatment zone 
must be no more than 1.5 meters /5  
feet) from the initial soil surface and 
more than 1 meter (3 feet) above the 
seasonal high water table. 

Demonstrate that hazardous 
constituents for each waste can be 
completely degraded, transformed, or 
immobilized in the treatment zone. 

treated or placed into another 
'unit 
I 

(or similar waste) occurs in  the 
form of land treatment. 

4 0  CFR 264.271 

4 0  CFR 264.271 

Minimize run-off of hazardous 
constituents. 

Maintain run-on\run-off control and 
management system. 

4 0  CFR 264.273 

40  CFR 264.273 1 
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1 Acdon 1 Requlrement Prerequisite 
I Land Treatment I Special application conditions if 1 

1 Construction of 
1 New Landfill 
Onsite 

i E:yi:n 
Place) 

fdodchain crops are grown in  or on 
treatment zone. 

I Unsaturated zone monitoring. 

Special requirements for ignitable or 
reactive waste. 

I Special requirements for incompatible 
wastes. 

Special testing and location 
requirements for certain hazardous 

Minimum Technoloay Requirements: 

Install two  liners or more, a top liner 
that prevents waste migration into 
the liner, and a bottom liner that 
prevents waste migration through the 
liner. 

Install leachate collection system 
above and between the liners. 

Construct runon and runoff control 
systems capable of handling the peak 
discharge of a 25-year storm. 

I Control wind dispersal of 
particulates. 

I I Operation and maintenance. I 
Close each cell with a final cover 
after the last waste has been 
received. 

I Groundwater Monitoring: 

Establish a detection monitoring 
program (264.98). Establish a 
compliance monitoring program 
(264.99) and corrective action 
monitoring program (26411 001 when 
required by 4 0  CFR 264.91. All 
monitoring programs must meet 
RCRA general groundwater 
monitoring requirements (264.97). 

RCRA waste #s F020, F021, 
F022, F026, F027 (dioxin- 
containing wastes). 

RCRA hazardous , Fwaste 
(listed or characteristic) 
currently being placed in.a 
new, replacement, or 
expanded landfill. 

Creation of a new landfill unit 
to treat, store, or dispose of 
RCRA hazardous wastes as 
part of a response action. 

40 CFR 264.276 

40 CFR 264.278 

Cltatlon 

40  CFR 264.281 

40 CFR 264.282 

4 0  CFR 264.301 

ARAR 

4 0  CFR 264.303-304 

4 0  CFR 264.31 0 

Comments 

4 0  CFR 264.9 1 - 264.100 



Table 9. Summary of NPDES Outfall Monitoring Requirements 
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Table 10. 'Constituents and Regulatory Levels for the Toxicity Characteristic 

- -- -- 

'Quantitation limit is greater than the calculated regulatory level. The quantitation limit, therefore, becomes the 
regulatory level. 

Reference: 4 0  CFR 261.24. 
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Arsenic 

Barium 

Benzene 

2-Butanone 

Cadmium 

Chlordane 

Chlorobenzene 

Chloroethene 

Chromium 

0-Cresol 

m-Cresol 

p-Cresol 

Cresol 

2,4-D 

1 ,4-Dichlorobenzene 

1,2-Dichloroethane 

1 ,l -Dichloroethene 

2,4-Dinitrotoluene 

Endrin 

Heptachlor (and its epoxide) 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroethane 

Lead 

Lindane 

Mercury 

Methoxychlor 

Nitrobenzene 

Pentrachlorophenol 

Pyridine 

Selenium 

Silver 

Tetrachloroethene 

Tetrachloromethane 

Toxaphene 

Trichloroethene 

Trichloromethane 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4,5-TP (Silvex) 
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APPENDIX B 

CALCULATIONS FOR ESTIMATING AREA AND VOLUME OF 
CONTAMINATED MEDIA 
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0 BJECTIVE: 

Estimate volume of potentially contaminated media above the water table. 

METHOD: 

Estimate areas of each material typi in cross-section. Multiply by third dimension (length of Area 6, 

north to south). 
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NORTH-SOUTH DIMENSION AND VOLUMES: 

Outwash Assume representative section. Monitor well 370 has similar outwash 
(0) thickness. Distance from south road to overflow pond = 300 ft. 

Estimated total outwash = 876 ft2 x 300 f t  = 262,800 ft3 

  and fill Liner Assume each side is a slab and base is slab. Assume north and south sides are 
(L) same thickness as east side. 

West side (Polygon no. 29): 317 x 150 = 47,550 ft3 

East side (Polygon no. 35): 330 x 150 = 49,500 ft3 

Base (Polygon no. 34): 1,043 x 120 = 125,160 ft3 

Distance between 750 f t  contours on landfill = 275 f t  (750 topographic 
contours represent estimated extent of liner) 

South side: 317 x 275 = 87,175 ft3 

North side: 317 x 275 = 87,175 ft3 

C all sides = 396,560 ft3 
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a NORTH-SOUTH DIMENSION AND VOLUMES: (Continued) 

Fill For north and south sides of landfill, assume wedge of fill beneath each slab. For 
(F) volume, use average cross sectional areas of wedges beneath north and south 

sides. 

East and west sides (from X-section): 
5,952 ft2 x 175 f t  = 1,041,600 ft3 

Wedge beneath west side (Polygon no. 28): 1,170 f t2 

Wedge beneath east side (Polygon no. 12): 383 ft2 
Average = 777 ft2 

Wedge beneath north side: 777 x 250 = 194,125 ft3 

Wedge beneath south side: 777 x 250 = 194,125 ft3 

Estimated total fill material = 1,430,000 ft3 

Cover Extends down to 735 f t  topographic contour (assumption). 
Distance between 735 f t  contours = 165 f t  1 

Estimated total cover material: 
1,945 x 165 = 321,000 ft3 1946 (Sheet 2) 

Site Sanitary Maximum extent in east-west direcrion is estimated at 740 ft contour. 
Landfill Distance between 740 f t  contours = 165 ft 

Trash (TI 
Estimated total: 5,202 x 165 = 858,300 ft3 

, . 

Till: Assume representative cross section. Monitor well 381 similar till thickness. 
Distance between south road and overflow pond = 300 ft 

Estimated total: 7,556 x 300 = 2,267,000 ft3 

Aquifer Area B south of overflow pond. 

Assume total porosity = 0.30 

Total volume = 2,304 x 300 x 0.30 = 207,400 ft3 

= 1,551,000 gallons 
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NORTH-SOUTH DIMENSION AND VOLUMES: (Continued) 

SUMMARY: 

Outwash + till = 262,800 + 2,267,000 = 2,530,000 ft3 

Fill around landfill = 1,430,000 ft3 

Landfill: 

Liner + cover + trash = 396,560 + 321,000 + 858,300 = 1,575,860 
= 1,567,000 ft3 
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Figure B.1. Schematic diagram of material types from cross section B-1. 
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APPENDIX C 

GENERAL DESCRIPTION OF PROCESS OPTIONS 

C1. PROCESS OPTIONS FOR SOIL MEDIUM 

. C2. PROCESS OPTIONS FOR GROUNDWATER MEDIUM 
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ACRONYMS 

ARAR 
FML 
GAC 
NCP 
NPDES 
PCB 
RCRA 
uv 
VOC 

applicable or relevant and appropriate requirements 
flexible membrane liner 
granular activated carbon 
National Contingency Plan 
National Pollutants Discharge Elimination System 
polychlorinated biphenyl 
Resource Conservation and Recovery Act 
ultraviolet 
volatile organic compound ' 

UNITS OF MEASURE 

atm atmosphere 
ft feet 
MeV megaelectron volt 
PPm pans per million 
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C1. PROCESS OPTIONS FOR SOIL MEDIUM 



0 
C1 .l. NO ACTION 

Cl. l . l .  No Action 

No additional action means no further remedial action would take place at Operable Unit 1. Current 

contamination would be left in place, and no changes in contaminant levels would be expected except 

these resu!?ing from natural processes. The no-action option may not achieve remedial objectives; 

however, it is retained as a basis for comparison with other alternatives and is required by the Nationai 

Contingency Plan INCP). 

C1.2. INSTITUTIONAL 

C1.2.1. Lona-Term Monitorinn and Access Restriction 

Long-term monitoring and access restriction are institutional actions. Future groundwater data would 

be used to determine if additional contaminants were being leached from the soil medium and 

contributing to the existing groundwater contamination. Restricted access, such as fencing, creates 

a a physical barrier to prevent human access to Area B. 

C1.3. CONTAINMENT 

C1.3.1. Capping 

C1.3.1 .I. Flexible Membrane Liners 

A flexible membrane liner (FML) is a thin, continuous sheet of flexible material used to prevent 

precipitation from infiltrating the area of soil contamination. Infiltration can cause contaminants to be 

leached from the soil into the groundwater. Materials used to produce FML commonly include 

polyvinyl chloride, low-density polyethylene, high-density polyethylene, butyl rubber, Hypalonm, and 

neoprene. Installation can be difficult, and the FML can be damaged by weather, human activity, and 

animals unless covered by a protective layer. 

C1.3.1.2. Low-permeability Soils 

Low-permeability soils are placed and compacted to prevent seepage into underlying material; however, 

soil caps are susceptible to desiccation cracks. An erosion layer on top of the soil liner is usually added 
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C1.3.1.3. Composite Liners 

Composite liners consist of an FML overlying a low-permeable soil liner. A drainage layer and 

vegetative layer are usually added on top of the FML for drainage and protection. 

C1.3.1.4. Surface Sealing 

Surface sealing is the placement of a rigid cover to  prevent seepage into underlying material. Materials 

such as a soil admixture, asphalt, or concrete can be used. Rigid materials may potentially crack from 

differential settling and the freezelthaw cycle. 

C1.3.2. Bottom Sealing 

C1.3.2.1. Grout Injection 

By injecting grout through a pattern of boreholes drilled in a predetermined depth, a horizontal barrier 

is constructed below the area of contamination. A horizontal cavity is first formed by jetting at the 

base of each borehole, and the cavity is then filled with grout. The grout from each borehole intersects 

to  form a horizontal seal. 

C1.3.2.2. Block Displacement 

Block displacement is used to  isolate and raise a contaminated block of earth. A block of contaminated 

soil is laterally isolated along its perimeter by means of a slurry wall or grout curtain. Grout is 

horizontally injected at the base of the block through an array of boreholes t o  complete the bottom 

seal. 

C1.3.3. Surface Controls 

Surface control options consist of regrading, revegetation, ,diversion, collection ditches, and 

sedimentation basins. Diversion and collection measures use surface management controls to  divert 

surface water runon, enhance surface water runoff, and minimize potential erosion and sediment 

transport. The primary objective of these process options is to  control infiltration into contaminated 

soils. 
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a C1.4. COLLECTION 

C1.4.1. Soil Excavation 

Mechanical equipment is used to  physically remove soils from beneath the ground surface. Once 

excavated, the material is ether contained onsite for treatment or disposal or loaded directly into trucks 

or trailers for transport to  an offsite treatment or disposal facility. Excavation may create an airborne 

contamination problem. 

C1.5. TREATMENT 

C1.5.1. In situ: Bioremediation 

Bioremediation is a technique by which contaminated soils are treated in-place through microbial 

degradation. Naturally occurring microorganisms in the soil are used to degrade hydrocarbon 

contaminants. Oxygen and nutrients may be added to  soil to  encourage the microorganisms found 

in the subsurface to  breakdown and detoxify organic compounds. Certain halogenated hydrocarbons 

0 
may require anaerobic degradation. Reducing conditions, however, would be impractical to  maintain 

in the unsaturated zone. 

C1.5.2. In situ: ChemicallPhvsical 

C1.5.2.1. Electrical Separation 

Electrical separation is a process for the removal of heavy metals, radionuclides, and selected organic 

pollutants from sand, silts, clays, and sediments. The application of a low intensity direct current 

across the contaminated soil through in-ground electrodes results in stimulation of the mass transfer 

mechanisms of advection, diffusion, and ion migration to be stimulated in soil moisture. Removal 

efficiencies are affected by complex mixtures of heavy metals, radionuclides and organic pollutants as 

well as heterogeneities in the subsurface. Still in the pilot phase, electrical separation has not been 

demonstrated 10 feet (ft) below the ground surface. 

C1.5.2.2. Detoxification 

Detoxification techniques include oxidation/reduction, neutralization, and hydrolysis. Neutralization 

involves injecting dilute acids or bases into the unsaturated zone groundwater to  adjust the pH. The 

adjustment of the pH is sometimes needed before other in situ treatment can begin. Hydrolysis is the 
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process by which organic compounds undergo a reaction with water, which potentially results in the 

formation of less .toxic by-products. Oxidation/reduction processes cause the degradation of organic 

contaminants in saturated soil by reaction (change in oxidation state) with oxidants such as ozone or 

hydrogen peroxide. 

The solidification/stabilization process involves the fixation, solidification, and stabilization of soil and 

its contaminants by injecting and mixing chemical agents in the subsurface with multi-axis overlapping 

hollow-stem augers. This technology immobilizes the contaminants in a monolithic block that can 

extend down to the treatment depth. 

C1.5.2.4. Soil FlushinglExtraction 

Soil flushing/extraction is used to mobilize and extract contaminants from soil. Water or aqueous 

chemical solutions (acids, bases, or chelating agents or surfactants) are injected into the area of 

contamination and then extracted. The recovered solution is treated and reinjected by way of 

infiltration galleries or injection wells. 

C1.5.2.5. Soil Vapor Extraction 

This process removes volatile organic compounds (VOCs) for unsaturated soil. Organic vapors are 

withdrawn under negative pressure through extraction wells. The soil vapor is then treated to remove 

contaminants and vented to atmosphere. 

C1.5.2.6. Pneumatic Fracturing 

Pneumatic fracturing extraction is used to increase subsurface airflow within low permeability 

formations. This option can be used to enhance contaminant mass removal by using techniques such 

as soil vapor extraction or hot gas injection. For the latter technique, hot gas is injected under pressure 

to increase temperatures and volatilize organic contaminants. As with other vapor extraction options, 

the organic vapors are then extracted, treated (if required), and vented to atmosphere. 
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C1.5.3. . In situ: Thermal 

C1.5.3.1. Radio Frequency Heating 

This process involves desorption of organics from unsaturated soil by electromagnetic energy 

generated by radio frequency electrodes placed in the ground. As heat is generated, organic 

cnntrrminants are volatilized. The organic vapors are extracted and treated. 

C1.5.3.2. Vitrification 

In siru vitrification uses an electric current to melt soil in place at extremely high temperatures into a 

vitrified glass and crystalline mass. Organic pollutants are destroyed by pyrolysis and inorganic 

pollutants are incorporated within the solid mass. 

C1.5.4. Onsite: Bioremediation 

Onsite bioremediation of soils is a process option where soils are excavated and treated with 

microorganisms to decompose hydrocarbon contaminants. Nutrient concentrations, temperature, and 

pH are usually controlled to optimize biodegradation. Soils can be remediated through the land farming 

or composting, or as a slurry using conventional equipment similar to that of activated sludge 

treatment. 

C1.5.5.1. Soil Washing: Water, Acid, and Solvent Extraction 

In soil washing, contaminated soil is excavated and screened to remove coarse debris. Water and 

chemicals such as surfactants, acids, bases, and chelants are added to the soil to produce a slurry. 

The slurry is fed in batches into mechanical washing equipment, which extracts contaminants from the 

soil medium. The slurry is dewatered, and the soils can be disposed of or replaced in the original 

excavation. The solution can be treated and reused. 

C1.5.5.2. Dechlorination 

Dechlorination involves the removal of chlorine atoms from the chlorinated organic compounds by 

chemical reaction with a reagent. The result is a compound that is potentially less harmful. Research 

is being conducted to apply this process to contaminated soils. The soil is washed several times to 
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complete the process. Soil moisture content can hamper the process, however, and the soil may first 

require dewatering. 

Solidificationlstabilization is a process that immobilizes contaminants in a solid matrix by mixing 

additives and binders with the soil once it has been excavated. The process can also convert chemical 

compounds into a more stable form. Contaminants would be immobilized and less prone to leaching. 

The solidified material can then be disposed of at an offsite facility. 

C1.5.6. Onsite: Thermal 

C1.5.6.1. lncineration 

lncineration is a process option that uses high-temperature oxidation under controlled conditions to 

thermally destroy organic contaminants. A mobile unit is brought to the site, and excavated soil is fed 

through the treatment unit. Common examples of incineration techniques include liquid injection, ' 

rotary kiln, fluidized bed, wet-air oxidation, and electric infrared systems. 

C1.5.6.2. Low-temperature Thermal Desorption 

The low-temperature system thermally desorbes organic compounds from contaminated soil without 

heating the soil to combustion temperatures. The excavated soil is fed through a portable treatment 

unit where it is heated; and a fan draws desorbed organic vapors through a vapor treatment unit before 

it is vented from the unit. 

UV photolysis involves exposure of contaminated soil to ultraviolet radiation, which decomposes 

organic compounds. This process has used for the destruction of pesticides and dioxins because it is 

effectively breaks down the carbon-chloride bond. A reactor with UV lamps is used in the treatment 

process. Soil is fed through the treatment and mix so that it is exposed to the UV light. The process 

uses vacuum extraction to strip the organic compounds into the vapor phase where the UV light 

destroys the contaminants. 
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0 
C1.5.6.4. Vitrification 

Vitrification consists of combining contaminated soils with molten glass and cooling the glass to a 

stable solid. Organic pollutants are destroyed by pyrolysis and inorganic pollutants are encapsulated . 
within the resulting slag, which can then be disposed of properly. 

C1.5.6.5. Offsite 

The soils are excavated, containerized, and shipped to an appropriate facility for treatment. With this 

process option, offsite disposal usually occurs as well. 

C1.6. DISPOSAL 

C1.6.1. Treated Soils: Onsite 

C1.6.1 .l. New Landfill 

A new landfill constructed onsite would serve as a repository for soils once treatment has taken place. 

Even if the onsite landfill was constructed within the area of contamination in compliance with the 

required portions of Resource Conservation and Recovery Act (RCRA), other applicable or relevant and 

appropriate requirements (ARARs) may still be applicable to the onsite disposal of treated soils. 

C1.6.2. Treated Soils: Offsite 

C1.6.2.1. Offsite landfill 

For this process option, treated soils would be disposed of in an approved RCRA landfill facility. , 

C1.6.3. Untreated Soils: Onsite 

C1.6.3.1. New Landfill 

A new landfill constructed onsite would serve as a repository for contaminated soils. Even if the onsite 

landfill is constructed within the area of contamination in compliance with the required portions of 

RCRA, other ARARs may still be applicable to the onsite disposal of treated soils. 
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C1.6.4. Untreated Soils: Offsite 

C1.6.4.1. Offsite Disposal 

For this process option, untreated soils that meet the Land Disposal Restrictions would be disposed 

of in an approved RCRA landfill facility. 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS04A.APC 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994 

Appendix C 
Page C1-8 



C2. PROCESS OPTIONS FOR GROUNDWATER MEDIUM 



a C2.1. NO ACTION 

No Action 

No action means no further remedial action would take place at Operable Unit 1. Current 

contamination would be left in place, and no changes in contaminant levels would be expected except 

those resulting from natural processes. The no-action option may not achieve remedial objectives; 

however, it is retained as a basis for comparison with other alternativesand is required by the NCP. 

C2.2. INSTITUTIONAL 

C2.2.1. Monitoring 

A long-term groundwater monitoring program would be implemented at Operable Unit 1. Future 

groundwater data would be used to determine if additional contaminants were migrating away from 

the area of contamination. This process is retained because it is often incorporated with other options. 

e C2.2.2. Access Restriction 

Restricted access, such as fencing, creates a physical barrier to prevent human access to Area B. This 

process is retained because it is often incorporated with other options. 

C2.3. CONTAINMENT 

C2.3.1. Vertical Barriers 

C2.3.1 .l. Slurry Wall 

A slurry wall would be constructed by excavating a vertical trench and simultaneously backfilling it 

with a slurry. The slurry would be a mixture consisting of soil, bentonite, and water, which helps 

prevent collapse during excavation and provides a low permeability barrier to control the lateral 

migration of contaminated groundwater. Maintenance of the slurry wall would be is relatively low 

compared to other containment technologies such as the pumping well system. 
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C2.3.1.2. Slurry Columns 

Slurry columns form a vertical barrier similar to the slurry wall. Construction of slurry columns involves 

augering through the subsurface with specialized drilling equipment consisting of a row of closely- 

spaced augers suspended from a crane. As the augers advance to the desired depth, bentonite would 

be added through the center of the augers and is mixed with the soil being penetrated. The soil would 

be mixed again as the augers are withdrawn, and a low permeability barrier would be formed. 

C2.3.1.3. Sealable Sheet Piling 

Sealable sheet piling is a type of vertical barrier developed at the University of Waterloo's Institute for 

groundwater research. The steel sheet piling would be driven into the ground using conventional 

installation methods, and the joints would interlock to form a cavity. The cavity would be inspected 

and filled with a sealant to form an impermeable barrier. 

C2.3.1.4. Grout Curtain 

Grout curtains would be constructed by injecting grout through tubes temporarily placed in predrilled . 

boreholes. The boreholes would be located along three successive rows to prevent. "windows" in the 

grout curtain. Grout shrinkage and nonoverlapping grout injections are associated problems that may 

leave open areas or gaps in the curtain. Such gaps in the curtain would affect the curtains ability to 

contain groundwater. 

C2.3.2. Hvdraulic Barriers 

C2.3.2.1. Pumping Well System 

A pumping well system could be used to form a hydraulic barrier by manipulating the groundwater flow 

direction and gradient. The radius of influence created by a network of wells could be used to control 

the groundwater flow regime and capture or redirect water that would normally flow away from areas 

of contamination. Wells used primarily for groundwater extraction could also cause a hydraulic barrier 

to form as a result of pumping. The barrier would be considered temporary because it exists only while 

the pumping system is operating. 
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a C2.3.2.2. Trench Collection System 

A trench collection system would use subsurface drains to intercept groundwater. Within the system, 

sumps equipped with pumps would be used for extraction of the collected groundwater. Conventional 

dewatering techniques used during trench installation would be effective only to depths of 20 f t .  

During operation, the trench collection system acts as a continuous line of pumping wells and forms 

a hyd:au!ic harrier. A hydraulic barrier would only be formed as a result of continuous pumping. 

C2.4. COLLECTION 

C2.4.1. Vertical Svstems 

C2.4.1 .l. Pumping Well System 

Groundwater collection and extraction using a pumping well system would require a series of wells to , 

be installed at the site. Each well would be individually equipped with dedicated pumps. The 

combined influence of the wells would intercept the flow of contaminated groundwater within the * defined capture zone. Groundwater flow direction and withdrawal rates would be controlled by the 

.well pumps. Groundwater pumped to the surface would then be treated or disposed of properly. 

C2.4.1.2. Well Point System 

An alternative to pumping wells for groundwater collection and extraction is the installation of well 

points. Groundwater would be removed from the subsurface through closely spaced well points 

connected by a main suction header instead of wells with individual pumps. Well points, however, are 

best suited to shallow aquifers where total lift of water is not greater than about 20 ft. Total lift 

required at the Site may exceed the 20-ft limit. 

C2.4.2. Horizontal Svstems 

C2.4.2.1. Trench Collection System 

A trench collection system is a subsurface drain system used to collect and extract groundwater. The 

system includes sumps and lift pumps to extract the collected water from below the ground surface. 

This type of extraction system acts as a continuous line of pumping wells and is a proven and reliable 

technology that can provide the control needed to effectively capture groundwater. Dewatering is 
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required for some types of trench installation. The conventional dewatering technique for trench 

installation uses well points that are effective only to depths of 20 ft. 

C2.4.2.2. Horizontal Well System 

Horizontally oriented extraction wells could be used to collect contaminated groundwater. Horizontal 

wells have been successfully drilled and completed in unconsolidated sediments using short-radius, 

mud-rotary drilling tools. The overall drilling performance would be controlled by geologic conditions 

(percentage of fines), rigid drill mandrel configuration, drilling bit speed and weight, and drilling fluid 

pumping rates. Preferred target zones for optimal drilling performance would contain minor amounts 

of clay, which improves the competency of the formation. In addition, downhole surveys would be 

required during the drilling process to record the direction and angle of the borehole. 

C2.5. TREATMENT 

C2.5.1. In situ: PhvsicallChemical 

C2.5.1.1. Geochemical Fixation 

Inorganic contaminants including heavy metals and radionuclides could be removed from groundwater 

and fixed onto aquifer material through the process of geochemical fixation. In a pump-and-treat 

alternative, pumped water would be chemically modified and reinjected to change existing pH and 

oxidation/reduction conditions and optimize geochemical interactions between the contaminant and 

the aquifer material. The geochemical reactions of sorption, precipitation and ion-exchange would 

decrease the concentrations of inorganics in the groundwater. 

C2.5.1.2. Chemical Injection 

In situ chemical injection involves the subsurface injection of surfactant solutions to groundwater 

systems contaminated with non-aqueous phase liquids. The solutions increase the effective solubility 

of organic contaminants by two or three orders of magnitude. Extraction wells would recover the 

injected surfactant for treatment and reuse. The contaminated groundwater, however, must be 

contained within a "treatment zone" to ensure that the injected reagents do not migrate and 

unintentionally affect other areas. The effect of the injected chemicals and their reaction products on 

the site must also be considered. 
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e C2.5.1.3. Permeable Treatment Walls 

Treatment walls are trenches excavated perpendicular to the groundwater flow direction and backfilled 

with a reactor material. The permeable material would treat contaminated groundwater as it flowed 

through the trench. The treatment materials could include an iron-based reactor material, limestone, 

carbon, or glauconite. The limestone and glauconite treatment materials would be for removal of 

hesvy meta!s: The iron-based reactor material and carbon material would be used for removal of 

organic contaminants. Limitations of this process include saturation or plugging of the treatment 

material. 

C2.5.1.4. Polymer Sponge 

The polymer sponge technology utilizes open-cell cellulose sponges impregnated with an amine- 

containing polymer. The polymer has a selective affinity for metal cations and anions dissolved in 

water. The technology would be employed by packing the sponges into nets that would then be 

suspended in contact with groundwater in wells. The nets are removed when saturated. This 
L - 

technology has been effective in removing trace heavy metals from acid mine drainage at three 

locations in Colorado. A .major limitation of the polymer sponge technology is that it is designed only 

to remove heavy metals. 
. . 

; . . .  
i. 

:. .I ., . C2.5.1.5. Hydrolysis 

Hydrolysis is the use of water to destroy, decompose, or alter a organic chemical contaminant to 

render it less toxic. The rate of hydrolysis and formation of end products is strongly influenced by the 

pH of the water being treated. This technology is rarely used for in situ applications because it is 

difficult to predict the by-product formation, and very sensitive process controls are required. 

C2.5.1.6. Oxidation 

Organic compounds in groundwater could potentially be degraded in situ by reaction with oxidants like 

ozone or hydrogen peroxide. The oxidants would be either injected into the groundwater through wells 

or infiltrated into the groundwater through subsurface trenches. In situ oxidation is limited in 

application because it is difficult to monitor and to control by-product formation. Hence, ex situ 

(onsite) oxidation is more applicable. 
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C2.5.1.7. Air Sparging 

Air sparging involves forcing air into the aquifer, causing volatilization of VOCs. The. air sparging 

system consists of an array of injection and extraction wells. Extraction wells would be located above 

the water table. Vacuum pumps would be used to extract contaminant vapors through the extraction 

wells. The injection wells would be located below the water table to facilitate air movement through 

the contaminated groundwater and enhance bioremediation by providing oxygen. 

C2.5.2. In situ: Bioremediation 

C2.5.2.1. Enhanced Bioremediation 

In situ, enhanced bioremediation uses microorganisms to destroy organic contamination in the 

subsurface environment. Microorganisms would be either naturally occurring, specially adapted, or 

genetically engineered. The microbial population is usually enhanced and controlled with the injection 

of oxygen and nutrients. Its success requires the integration of the hydrology, chemistry, and 

microbiology of the site. This process option requires more time than some of the physicallchemical 

technologies. Also, the performance of this process option may be reduced for heavily chlorinated 

organics such as those encountered at Operable Unit 1. 

~ r e e ~ e d i a t i o n ~ ~  uses trees and vegetation to pump out groundwater and treat contaminants in soil 

and water through natural biochemical processes. It can be used to reduce the concentration of many 

contaminants through absorption and assimilation or degradation. A large number of trees would be 

planted in close proximity over the contaminated aquifer. The tress would then simulate a large 

number of very small wells that could draw water upward through the contaminated soil columns, 

thereby cleaning the soil in the process. TreeMediation has been used to remediate aquifers up to 20 

ft deep. 

C2.5.3. Onsite: PhvsicalIChemical 

C2.5.3.1. Air Stripping With Vapor Phase Treatment 

Air stripping is a mass transfer process whereby volatile contaminants are removed from liquids, such 

as groundwater, by forcing high-pressure air through the liquid. Air stripping is commonly performed 

onsite using a packed tower that works on the principle of countercurrent flow. The contaminated 
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water would flow downward through the packing while the air would flow upward and would be 

exhausted through the top. Other types of air strippers include the low profile tray and multi-cell air 

stripper. These units diffuse air through a chamber of flowing water to achieve the mass transfer 

process. Because volatile contaminants are transferred from the liquid phase to  the gaseous phase and 

then vented from the air stripping unit, emission control devices may be required to  first remove the 

contaminants from the airstream. To comply with applicable regulations, an emission controls device 

may be required. Air emission control devices include avapor-phase granular activated carbon (GAC) 

and a catalytic oxidizer. It is not effective for vinyl chloride or inorganics and may require pH 

adjustment of H,S, phenol, ammonia, and other organic acids or bases to  reduce solubility and improve 

transfer to  the gas phase. The influent may have to be pretreated to  remove iron and magnesium 

present in the groundwater. 

C2.5.3.2. Steam Stripping 

. , . Steam stripping is used to remove VOCs from water or aqueous streams. The steam stripping 

. . 
;+ . technology is similar to  the air stripping technology, except that steam stripping uses steam as the gas 

e. . . , . . - , phase. Compounds with relatively low volatility or high water solubility are not readily air-strippable, 

.. but can often be removed with steam stripping. As with air stripping, the volatile contaminants would 

be transferred from the liquid phase to  the vapor phase, leaving a treated bottom product of clean 

water, and a vapor that is condensed and collected. The condensed vapor product is a concentrated 

aqueous solution that may be treated further or recycled. However, noncondensing organics like vinyl 

chloride will be vented to the atmosphere. Therefore, a vapor phase treatment system like that 

proposed for the air stripping treatment would be required. 

C2.5.3.3. Cascade Aerator 

Originally used as an effective means of oxygenating large flows of wastewater, this process option 

is also used for the removal of VOCs from groundwater. It is a simple and very low cost process 

option. The groundwater is pumped to  the top of an inclined plane, where it cascades by gravity down 

a transversely corrugated surface. The resulting turbulence enhances the mass exchange of dissolved 

VOCs from the water t o  the gas phase. Desorption coefficients (overall mass transfer) are generally 

one order of magnitude larger than those reported for packed columns. Tests show rates greater than 

99 percent are possible with reasonable treatment surface lengths and angles of inclination. One 

disadvantage was that the same tests showed cascade aeration was only partially effective for 

removing soluble chemicals with a Henry's law constant of less than 50 atmospheres. 
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Pretreatment of the water to remove inorganics, such as iron and magnesium, are not needed. This 

system can also be fitted with a vapor phase treatment system, if needed, like that described for the 

air stripping treatment unit. 

C2.5.3.4. Vacuum Degasification 

Currently vacuum degasification is a technology still in theoretical development. The objective of this 

technology is to reduce the vapor pressure in soil, causing VOCs to change phase from liquid to gas, 

which would then be extracted. This technology is similar to vapor extraction, is primarily implemented 

in the unsaturated zone, and is most effective for compounds with low Henry's Law constants. 

C2.5.3.5. Thin-Film Evaporation 

Thin-film evaporators are used to remove or recover organic components from liquid or sludge waste 

streams. For mixed (water and organics) waste streams, a thin-film evaporator would selectively 

remove the water to improve the heat content of the treated bottom waste so that it is more easily 

incinerated. The evaporator could also selectively remove the organics so that they can be recycled 

or burned. Thin-film evaporators do not work well with extremely viscous materials or with wastes 

that react immediately when heated. Thin film evaporators are appropriate for sludges or viscous 

liquids. 

C2.5.3.6. Electrochemical Heavy Metal Immobilization 

The electrochemical, in situ, chromate reduction and heavy metal immobilization process uses 

electrochemical reactions to generate ions for removal of hexavalent chromium and other metals from 

groundwater. Groundwater would be pumped through the treatment unit and an electrical current 

passed from electrode to electrode through the process water. The electrical exchange would induce 

the release of ferrous and hydroxyl ions from opposite sides of each electrode and cause the reduction 

of hexavalent chromium to occur. The resulting solids that may form would include chromium 

hydroxide, hydrous ferric oxide, and a chromium-substituted hydrous iron complex. The treatment 

system is designed to treat groundwater contaminated with hexavalent chromium and other heavy 

metals including zinc, copper, nickel lead, and antimony. 

C2.5.3.7. High-Energy Electron Beam 

This technology uses a high-energy electron beam, created by a 1.5 magaelectron volt electron 

accelerator to destroy hazardous constituents in groundwater. The electrons would pass through a 
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thin window and strike contaminated water that falls from a weir. The weir causes the water to form 

into a thin sheet before being irradiated. The beam would ionize the water and form hydroxyl radicals, 

aqueous electrons, and hydrogen radicals, all of which would decompose the organic compounds and 

bacteria in the water. The high-energy electron beam is best suited for destruction of halogenated 

hydrocarbons. 

UV/oxidation treatment involves the use of ozone, or hydrogen peroxide and ultraviolet light to photo- 

oxidize organic contaminants. Groundwater would be pumped into holding tanks and hydrogen 

peroxide added to begin destruction of the organics. Ozone would be generated in the UVIoxidation 

tanks. Ultimately, the VOCs would be destroyed, resulting in carbon dioxide, water, and halide ions. 

Unreacted contaminants or partially oxidized residuals in the aqueous effluent may require additional 

treatment. During this process, the system would provide emission control for generated hydrogen 

L .  chloride. 

y 

i 
;I, C2.5.3.9. Chemical Oxidation/Reduction 

8. In chemical oxidation and reduction technologies, chemical transformation of reactants occurs, and the 

;contaminants are destroyed by oxidation or their toxicity is lowered by raising the oxidation state of 

one reactant while reducing that of another. Oxidation treatment could be used for benzene and most 

,organics, phenols, cyanide, arsenic, iron, and manganese. Reduction treatment could be used for 

chromium (VI), lead, silver, and chlorinated organics such as polychlorinated biphenyl (PCBs). In some 

cases, undesirable by-products may be formed as a result of oxidation/reduction. 

C2.5.3.10. Granular Activated Carbon Adsorption 

GAC adsorption is a treatment process that is widely used, effective, and easily implemented for the 

treatment of a wide range of organic groundwater contaminants. Adsorption is a surface phenomenon 

in which soluble molecules from a solution are bonded onto a carbon surface. Once the carbon surface 

is saturated with contaminants, the carbon material is replaced, and the saturated carbon is 

regenerated or incinerated. The useful life of the carbon depends upon the specific contaminants, 

contaminant mass flow rate, and effluent contaminant concentrations. The useful life of the carbon 

could be extended by pretreatment of the groundwater before passing it through the carbon filters. 
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C2.5.3.11. Resin Adsorption 

Resin adsorption is used for the removal of organic contaminants from aqueous waste streams. Similar 

to carbon adsorption, organic molecules contacting the resin surface would be held on the surface by 

physical forces and subsequently removed during the resin regeneration cycle. The type of resin used 

would be tailored specifically for the COC. 

C2.5.3.12. Membrane Microfiltration 

The membrane microfiltration technology is an above-ground treatment system designed to remove 

solid particles from liquid wastes and from filter cakes typically ranging from 40 to 60% solids. This 

technology is best suited for treating contaminated groundwater with total dissolved solids of less than 

5000 ppm and may be applied to heavy metals, landfill leachate, volatile organics, and oily wastes. 

A pilot demonstration has been conducted in which the system treated heavy metal contaminants in 

groundwater. 

C2.5.3.13. Ion Exchange 

Ion exchange is a process that reversibly exchanges ions in solutions with ions retained on a reactive 

solid material called the ion exchange resin. Because the reaction is reversible, i t  is possible to 

regenerate the ion exchange resin. This process option is used mostly for metals and inorganics. 

C2.5.3.14. Reverse Osmosis 

Reverse osmosis is a physicochemical process that involves flow from a dilute solution through a 

semipermeable membrane to a more concentrated solution. The application of pressure to the 

concentrated solution to overcome the osmotic pressure would force the net flow of water through 

the membrane toward the dilute phase. As the water flows through the membrane, the larger organic 

and inorganic compounds would be rejected. This process can reduce concentrations of dissolved 

organic and inorganic solids in groundwater, but extensive pretreatment is often required, and the 

equipment is subject to fouling and plugging. The resulting concentrated residuals would contain 

hazardous constituents. 

C2.5.3.15. Distillation 

Distillation is a process option that separates components of a liquid or sludge mixture by partially 

vaporizing the mixture and separately recovering the vapors. This process option is very useful for 
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reclaiming spent solvent from industrial processes such as acetone, alcohol, chlorinated organics, 

hydrocarbons, and ketones. It is not for treatment of polyurethanes or inorganics. The process is 

feed-sensitive and may not be suited for highly variable waste streams; therefore, this system has 

limited applications in the treatment of CERCLA wastes. 

C2.5.3.16. Dechlorination 

Dechlorination is a process in which chlorine is chemically removed from chlorinated organic 

compounds, such PCBs and dioxins. It is mainly used for dechlorination of transformer fluids. By- 

products include salts, polymers, and heavy metals. 

C2.5.3.17. Chlorinolysis 

Chlorinolysis is a process which chemically converts most chlorinated organic compounds to carbon 

tetrachloride. This process takes place at 500" C and 200 atmospheres (atm) of pressure. The 

ensuing distillation yields carbon tetrachloride. Chlorinolysis can be used with liquids, emulsions, and 

slurries. Waste products of this process include hydrochloric acid and phosgene gas. 

C2.5.4. Onsite: Thermal 

'C2.5.4.1. Liquid Injection Incinerator 

A liquid incineration system consist of a single or double refractory-lined combustion chamber and a 

series of atomizing nozzles. The liquid waste would be converted to a gas before combustion. Liquid 

injection incineration would be operated at high temperatures and used to destroy various types. of 

pumpable waste or gas such as PCBs, solvents, polymer wastes, and pesticides. 

C2.5.4.2. Plasma Arc 

This process option is used for the destruction of organic contaminants in liquids. It is an pyrolysis 

process that involves breaking the bonds between organic constituents. Thermal decomposition occurs 

when wastes are heated in an oxygen deficient atmosphere. An atomization zone would be created 

when co-linear electrodes generate the electric arc Iplasma). The electrical energy would be converted 

to thermal energy as low-pressure air passes through the arc. Intense ultraviolet light would be emitted 

when the plasma is allowed to decay, reducing atomized waste material to their elemental constituents 

to form nonhazardous molecules. 
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C2.5.4.3. Wet-Air Oxidation 

Wet air oxidation involves aqueous-phase oxidation of dissolved or suspended organic substances at 

elevated temperatures and pressures. The waste would be pumped into the system by high pressure 

and mixed with air. The mixture would then pass through a heat exchanger and into a reactor where 

oxygen in the air would react with the organic matter in the waste. This process option is used 

primarily to  treat concentrated waste streams containing organic and oxidizable inorganic wastes. 

C2.5.5. Onsite: Bioloclical 

C2.5.5.1. Conventional Biological Methods 

Onsite biological treatment processes use conventional, aboveground biological methods to remove 

organic contaminants from groundwater through microbial degradation. These conventional biological 

methods include aerobic and anaerobic processes. Aerobic biological treatment consists of activated 

sludge processes, rotating biological contactors, and trickling filters. The anaerobic process uses a 

digester. All processes are performed aboveground. The microorganisms in the aerobic and anaerobic 

processes would require both carbon and energy sources. The objective is for the contaminants 

present in the groundwater to provide these sources for sustained biological growth. If aerobic 

organisms are used in the treatment process, then an oxygen source would also be required. 

Treatability studies would be required to determine optimal conditions, and the microorganisms used 

in the treatment process would have to be acclimated. The sludge that accumulates within the 

biological process units would also requires disposal. 

C2.5.6. Pretreatment 

C2.5.6.1. Precipitation/FloccuIation With Sedimentation 

Chemical precipitation/flocculation is a physicochemical process in which a dissolved constituent is 

transformed into an insoluble solid, facilitating its subsequent removal from the liquid phase by 

sedimentation or filtration. The process usually involves (1) adjustment of pH to  shift the chemical 

equilibrium to a point that no longer, favors solubility, (2) addition of a chemical precipitant, or (3) 

flocculation in which precipitate particles agglomerate into larger particles. The residuals may contain 

hazardous constituents and would require disposal according to RCRA and solid waste regulations. 
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0 C2.5.6.2. Neutralization 

Neutralization consists of adding acid or base to a waste in order to adjust the pH. It is used as a 

pretreatment for several chemical treatment technologies, including carbon adsorption, ion exchange, 

air stripping, wet air oxidation and chemical oxidation/reduction processes. 

Filtration is a process whereby suspended solids are removed from solution by forcing the fluid through 

a porous medium. Filters are often preceded by sedimentation basins. The filter media is usually a 

granular material, such as sand, and would be contained within a tank equipped with an underdrain 

system. The liquid to be filtered would be drawn through the media and then removed through the 

underdrain while the filter media remained in place trapping particles. The media would be periodically 

flooded or backwashed to remove the trapped particles. The residuals may contain hazardous 

constituents and would require disposal according to RCRA and solid waste regulations. 
-,. 

C2.5.7. Offsite 

C2.5.7.1. Offsite Facility 

. B 

..Under this process option, contaminated groundwater would be containerized and transported to an 

approved treatment facility. The treated water would be disposed of at an approved facility. 

C2.6. DISPOSAL 

C2.6.1. Onsite: Untreated Groundwater 

C2.6.1 .l. Evaporation Pond 

An evaporation pond is an above-grade surface impoundment designed for total retention of untreated 

groundwater. The pond would be lined with a geosynthetic membrane or a layer of compacted clay 

soils to prevent seepage into the subsurface. The effectiveness of an evaporation pond as a disposal 

technology is dependant upon meteorological conditions such as the annual precipitation rate and the 

pan evaporation rates at the site. It is unlikely that evaporation rates at the site would be consistently 

high enough throughout the year for this technology to be effective. 
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C2.6.1.2. Deep Well Injection 

Under this option, a deep well for untreated liquid waste injection would be drilled and completed in 

a water-bearing, hydrogeologic formation hydraulically confined by overlying and underlying 

impermeable formations. The formation receiving the waste must be sufficiently thick, permeable,.and 

extensive to prevent migration of the injected waste into adjacent formations or aquifers. 

C2.6.2. Onsite: Treated Groundwater 

C2.6.2.1. Shallow-Well lnjection 

Shallow-well injection consists of wells completed in the upper portion of the aquifer for the injection 

of treated groundwater. Shallow-well injection would recharge the surficial aquifer, which may 

enhance the efficiency of groundwater collection systems such as the pumping well system. An 

additional benefit is that a hydraulic barrier would be formed. However, until the treatment system has 

been operating for at least one year and sufficient data regarding concentrations of the treated effluent 

have been collected, would not be desirable to reinject the treated groundwater into the surficial 

aquifer. 

C2.6.2.2. Infiltration Gallery 

An infiltration gallery consists of a trench designed to recharge the surficial aquifer. A trench would 

be excavated and the base backfilled with coarse sand or gravel to increase infiltration rates. A benefit 

of this technology is a hydraulic barrier that would be formed, which can redirect groundwater flow. 

However, until the treatment system has been operating for at least one year and sufficient data 

regarding concentrations of the treated effluent have been collected, it would not be desirable to 

discharge treated groundwater into the surficial aquifer. 

C2.6.2.3. Subsurface Irrigation 

A subsurface irrigation system for the disposal of treated groundwater is designed and operated much 

like a conventional wastewater leachfield. Long lengths of perforated pipes would be installed in 

closely spaced, shallow trenches. The base of the trenches would be partially backfilled with gravel 

before the pipes were installed to increase infiltration rates. However, until the treatment system has 

been operating for at least one year and sufficient data regarding concentrations of the treated effluent 

have been collected, would not be desirable to discharge treated groundwater into the surficial aquifer. 
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* C2.6.2.4. Surface Irrigation 

A surface irrigation system consists of a network of evenly spaced, high-volume spray guns spaced 

evenly t o  distribute treated groundwater over a large area of ground surface. The treated groundwater 

would infiltrate the ground surface and recharge the surficial aquifer. However, until the treatment 

system has been operating for-at  least one year and sufficient data regarding concentrations of the 

treated effluent have been collected, would not be desirable to  discharge treated groundwater into the 

surficial aquifer. 

C2.6.3. Offsite 

Under this process option, the Mound Plant NPDES permit would be modified to  include the discharge 

of treated groundwater from remediation activities at Operable Unit 1. 

C2.6.3.2. Offsite Facility 

Under this process option, contaminated groundwater would be containerized and transported to an 

approved offsite facility for disposal. Some pretreatment may first be required. 

C2.7. DISPOSAL OF TREATMENT RESIDUALS FROM PRETREATMENT PROCESSES 

If the treatment residuals from pretreatment process options exhibit hazardous waste characteristics, 

then an onsite disposal facility would be regulated by such regulations as RCRA. The quantity of 

residuals is estimated to  be relatively small. 

C2.7.2. Offsite 

Disposal of the residuals associated with pretreatment process options could be accomplished at an 

approved, offsite facility. 
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***** VERSION 3.0 DRAFT ***** DATE: 03/15/94 
TIME: 21:24:26 

CORA GROUNDWATER MONITORING COST MODULE (503) 

SITE NAME : OU1 WITH 9 ALTS 
OPERABLE UNIT: OUIAREA B ESTIMATED START: MID FY 199'4 

MODULES COMKON TO ALL SCENARIOS SCENARIO : 
RUN BY: PHONE NUMBER: 

INPUTS RESULTS ................................. ............................... 
Parameter Value Component Total .......................... ------ ------------------ ---------- 

Number of wells to install 
Average well depth (ft) 
Protection during setup of 
drill rig & installation 
of above-grade piping 

Protection during drilling 
Average temp (degrees F) 
Confidence level 
Number of wells to monitor 
Monitoring frequency 
Monitoring requirements: 

24 Plasma Metals 
Pest/PCB 
GC-BN 
GC-Acid 
HSLORG 
VOA GC/MS 
Acid GC/MS 
B/N GC/MS 

6 CAPITAL COST 
4 0 0 & M COSTS 
D 
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Capital Cost Estimate 
(vendor supplied costs for similar project at site) 

Fencing 

LF - linear feet 
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$17.46 



Capital Cost Estimate 
(unit costs supplied by cost data manual, Means 1990) 

Lining Ditches With Concrete 

SF - square feet 
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Direct and Indirect 

Contingency (20% of TCC) 

Total Capital Cost 

Annual O&M cost 

Operable Unit 1, Feasibility Study 
August 1994 

. . . . . . .  

ii;C@st?Estimate ... ......:........ . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  : 

$64,974 

$1 6,244 

$81,218 

$937 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

' i : ~ ~ $ : ~ ~ : $ I S F F : : j ~ ~ ~ ~  . . . . . . . . . . . . . . . . . . . . .  ..<..i 

$3.64 

. . 

:::Yeaijilncurr@a . .:. . . . 

0 

. . . . . . .  ............................................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~j~-:j:: i~~;ii~SF<<~:j;;~~I~~i ........................................... ..._...ii.. .......................................................................................................... 

17,850 



***** VERSION 3.0 DRAFT ***** DATE: 03/11/94 
TIME: 13 : 4 9 :  27 

CORA SOIL CAP COST MODULE (101) 

SITE NAME: OU1 WITH 9 ALTS 
OPERABLE UNIT: OU1 AREA B ESTIMATED START: MID FY 1994 
S CENARI 0 : COLLECT/ DIS POSAL/ CAP 
RUN BY: PHONE NUMBER: 

INPUTS RESULTS 
- -  - -~ ---  ~- 

Parameter Value Component Total ......................... ----- ....................... ----------- 
Area of site (acres) 
Soil type 
Leveling layer (ft) 
Protective layer (ft) 
Topsoil layer (ft) 
Protection level 
Average temp (degrees 
Confidence level 

1.00 CAPITAL COST 
Topsoil 0 & M COSTS 

0.5 
1.5 
0.5 
D 

F 1 7 5 
H 

*** Costs for areas larger than 50 acres do not take into 
account potential variations for material availability. 

- .. 

Costs for this module are sensitive to the material costs 
for the soil barrier and top soil. Material costs used to 
develop the algorithm are $21.50/cy for the soil barrier 
(clay) and $14.00/cy for top soil. Should local costs vary, 
the estlmate should be adjusted to reflect the local economy. 

ER Program, Mound Plant 
Revision 0 
MOUNDI\MlFSOIA. APD 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994 
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Capital Cost Estimate 
(vendor supplied unit costs) 

Slurry Columns 

VSF - vertical square feet 

. . . . . . . .  . .,,: .............. ::;..>. :...:;:I::.. <- :.<$,.,:2.- :.,.I::... ..:.::.<< . . .  ............ .......... . . . . .  ... 
: : : . ; : . : : : ~ : ~ . ~ ~ i ~ ; ; i ~ ~ : : : ~ ; : ~ > ~ $ : < : ! : ~ ~ $ ( ~ & ~ ~ i ~ ~ ~ : ~ : ~ ~ ~ ~ ~ ~ ~ { ~ $ j ~ : ~  ...................... ...................... ........................................ ...................................... ...................................... .......... .......................... . . . . . . . . . . . .  : : : : , : . : : . 7 )  .................. ................................... ........................ . . . . . .  

Direct and Indirect 

MoblDemo b 

Total 

No Annual O&M Cost 

ER Program, Mound Plant 
Revision 0 
MOUNDI\MlFSMA.APD 8/39/94 

Operable Unit 1, Feasibility Study 
August 1994 

.::: ::.:::,: ...:.:'.. ..I.?. 

~ : ~ ~ ~ $ ~ $ . ~ ~ ~ : ~ ; : j ; $ ~ ~ ~  ...: :... ;..., ; :..:.: .: ..'.".. "."' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

$7.50 
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.:.:;..:: ,..:,. ...;::.::..:.::.: ............... 

$ j $ j < $ . ~ ~ ~ ~ i i ~ : $ $ ~ ~ ~  ......... .... .. .............................. '. .'.........'.. :.::... >.'... '... 

37,600 

:.- :.:. :. ..:.... . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  
~c~~+&ti&ate:~;;; . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  <:.:.: ..>.......... : 

$282,000 

$180,000 

$462,000 

. . . .  

.-!<:yeai\:,li&rr*d --: . . . . . . . . . . .  . . 

0 

0 



***** VERSION 3.0 D m  ***** DATE: 03/09/94 
TIME: 14:39:59 

CORA GROUNDWATER EXTRACTION COST MODULE (206) 

SITE NAME: OU1 WITH 9 ALTS 
OPERABLE UNIT: OU1 AREA B ESTIHATED START: MID N 1994 
SCENARIO : COLLECT/TREAT/DISP/CAP 
RUN BY: PHONE NUMBER : 

INPUTS RESULTS --------------------.--------------.- --------------------.------------- 
Parameter Value Component Total ------------------.------.-- ------- -----------.------- ------------ 

Number of wells known? 
Number of wells 
Pumping rate per well (GPM) 
Well diameter ( inches) 
Will wells be gravel packed? 
Average well depth (ft) 
Transfer piping length (ft) 
Pumping water level/well (ft) 
Average temp (degrees F) 
Confidence level 
Protection above grade 
Protection during drilling 

Y CAPITAL COST 43,000 
2 0 & H COSTS 13,000 

10.0 
8 
Y BYPRODUCPS FOR TRANSPORT/DISPOSAL: 
40 .r 

1200 wn;L CUTTINGS (CY) 3 
30 (SWELL FACTOR-1.25 ) 
7 5  
L 
D 
D 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFSWA.APD 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994 
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Capital Cost Estimate 
(vendor supplied unit costs) 

UVIOxidation 

LS - lump sum 
Gal - gallon 
yr - year 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFSOQA.APD 8/51/94 

. . . . . . . . . .  . . . . . . . . .  . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . :  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  ........................ ..... ; ............ ..:.; ... ..:.:.: .......... Ca~it~]~;::i-{><.{%:<j~$:;?'iijj ... . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  ........ / : _ _.. _/ . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Direct and Indirect 

Treatability 

Total 

Annual O&M Cost 

Operable Unit 1, Feasibility Study 
August 1994 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  

:;:~i~~,-i:;..";:ii::.:~:~~::jji;.j.~~~I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  

LS 

21,024 
1000 Gallyr 

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

zi.,:':iEquipme*:j:i;:j: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  

$245,000 

$0.841 
1000 Gal 
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. . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

~ C o ~ t ' : E s t j ~ e : : - ; :  . . .  
i 

$245,000 

$3,500 

$248,500 

$1 7,660.16 

. . .  . . . . . . . . . . . . . .  . . 
'.'~:y,ear~Jncurreif . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 

0 



Capital Cost Estimate 
(vendor supplied unit costs) 
Permeable Treatment Wall 

VSF - vertical square feet 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFSOIA.APO B I 3 l I M  

. . .  
. . 

i$!yeai: lncurraif 
. . . . . . . . . . .  . . 

0 

0 

0 

0 

Operable Unit 1, Feasibility Study 
August 1994 

. . . . . . .  ... . . .  

: ~ ~ ~ & ~ t ; ; ~ ~ a t ~  : .  
:: 

$264,375 

$630,400 

$1 80,000 

$30,000 

$1,104,775 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~;:;:,.E.VSF.::~$;:: ::$; ......................................................................... 

35,250 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  .1.. ....... . . . . . . . . . . . . . . . . .  .................. :.:.:.;.11.. - : i : : ~ : ~ , i , l ; ~ . ~ : ~ . % ~ ~ ~ ~ i i ~ ~ ~ : ~ ~ ~ : ; ~ ~ : ~ j j . : : . i ; ~ ~ ~ : : : : . ~  .......... .................................................. .................................................... / ............................ .::: .... 

Direct and Indirect 

Reactive Wall lnstl 

MobIDernob 

Bench Scale 

Total 

No Annual O&M Cost 

_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

:$:l:i.;;i$'~s~~~;i';:~~~ ........ .-: .......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

$7.50 



***** VERSION 3.0 DRAFT ***** DATE: 03/09/94 
TIME: 14: 41: 21 

CORA DISCHARGE TO SURFACE WATER COST MODULE (406) 

SITE NAME: OU1 WITH 9 ALTS 
OPERABLE UNIT: OW1 AREA B ESTIMATED START: MID FY 1994 
SCENARIO : COLLECT/TREAT/DISP/CAP 
RUN BY: PHONE NUMBER: 

INPUTS RESULTS ................................ ................................... 
Parameter Value Component Total ..................... ------ .................... ----------- 

Transmission main Press. CAPITAL COSTS 
Flow (GPM) 20 BASE CAPITAL COST 140,000 
Length of line (ft) 1200 NPDES PERMIT 50,000 
Depth of line (ft) 5 ----------- 
Average temp (degrees F) 75 TOTAL CAPITAL COST 190,000 
Confidence level L 0 & M COSTS 750 
Protection level D 

ER Program, Mound Plant 
Revision 0 
MOUNDlIMlFSDIA.APD 8/31/94. 

Operable Unit 1, Feasibility Study 
August 1994 
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ACRONYMS 

COC contaminant of concern 
EPA U.S. Environmental Protection Agency 
GPTRAC General Particle Tracking 
PCE tetrachloroethene 
RIR remedial investigation report 
VOC volatile organic compound 

UNITS OF MEASURE 

ft feet 
ft2/day square feet per day 
gPm gallons per minute 
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E l .  RECOVERY WELL CAPTURE ZONE MODELING 



E l .  1. 0 W ECTIVES 

An analytical groundwater flow model (EPA 1993) is used to predict optimum locations and pumping 

rates of groundwater recovery wells so that capture zones are formed that intercept the contaminated 

groundwater in Area B and prevent it from moving offsite (as in Alternatives 3, 4, and 5). A 

groundwater flow model is also used to predict optimum locations and pumping rates of groundwater 

recovery wells within Area B and outside Area B if Area B were bordered by a subsurface barrier on 

the south and west sides (as in Alternatives 6 and 7). 

E1.2. METHOD 

The General Particle Tracking (GPTRAC) computational module of the U.S. Environmental Protection 

Agency (EPA) 2Well'Head'-Protection Area Delineation Code (EPA 1993) is used for capture zone 

prediction. This semi-analytical model delineates time-related capture zones for pumping wells. 

Based on the results of the aquifer tests reported in the remedial investigation report (RIR) 

(DOE 1994a), the aquifer is assumed to be homogenous; and groundwater flow is assumed to be 

steady, uniform, and horizontal. The aquifer in Area B was assumed to be unconfined. 

The model area is 300 feet (ft) by 500 ft and extends from 100 f t  south of Area B to 100 ft north of 

the southern edge of the overflow pond (Figure E.l). A linear and fully penetrating barrier boundary 

coinciding with the approximate boundary of the Buried Valley aquifer was assumed for the eastern 

edge of the model area. The western boundary coincides approximately with the road. paralleling the 

western property line of the Mound Plant. At the western boundary, the aquifer is approximately 16 f t  

thick. Toward the east, the aquifer decreases in thickness to zero as the glacial outwash deposits thin 

against the bedrock valley wall. 

Because of the wedge-like shape of the aquifer under Area B and because the model requires a 

homogeneous saturated thickness, the actual capture zones would extend further toward the east than 

are shown on the output figures; therefore, the capture zone model would produce conservative 

results. Conservative zone model output, which is based on conservative input parameters (such as 

the homogeneous saturated thickness) is effective in evaluation of the feasibility of groundwater 

extraction as a remediation option and for cost estimation of this option. If an option is selected that 

involves groundwater extraction or permeable treatment walls, three-dimensional, distributed 

parameter, groundwater flow modeling should be performed to facilitate remediation design. 

ER Program, Mound Plant 
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E l  .3. INPUT PARAMETERS a 
Aquifer properties required by the GPTRAC model and their range of variation used in sensitivity 

analyses are shown in Table E.1. These aquifer properties and the data used to  estimate them were 

obtained from the Operable Unit 1 RIR (DOE 1994a). 

Table E.1. Model Inputs for GPTRAC 

Other properties required by  the model include spacial step length, areal recharge rate, well radius, and 

radius of influence. The spacial step length was set at 2 0  feet. An areal recharge rate of 0.0001 ft 

per day was used in all capture zone scenarios; however, it was also increased up t o  0.005 ft per day 

in the sensitivity analyses. A 0.5 ft well radius was used for all extraction wells and a radius of 

influence of 100 ft with containment and a radius of influence of 7 0  ft without containment were used • for starting the model iterations. 

E l  .3.1. Transmissivity 

Transmissivity values for Operable Unit 1 were determined from an aquifer test conducted in 1993 

(DOE 1994a). Glacial outwash transmissivity estimates were reported for two  piezometers (PO05 and 

P006) in Area B. A transmissivity estimate was also reported for one piezometer south of Area B 

/P027) and two  piezometers southwest of Area B (PO09 and P013). The average of the two 

transmissivities estimated for PO05 and PO06 were used in the model (36,500 ft2/day). For sensitivity 

analyses, a range of transmissivity values from P005, P006, and PO27 were used to  observe the 

effects of transmissivity variation on the capture zone results. The values of PO09 and PO1 3 were not 

used because these wells are in an area of the Buried Valley aquifer of much greater saturated 

thickness. 

Transmissivities for Area B can also be determined by using the average hydraulic conductivity from 

the aquifer test (680 ft2/day) (DOE, 1994) and the average saturated thickness for Area B (1 2 ft). This 

a average would give an approximate transmissivity of 8000 ft2/day, which is over four times less than 

that presented above. If this transmissivity were used in the model, the capture zones would expand 
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in size. However, because the purpose of the model is to judge the feasibility of groundwater 

extraction and not remediation design, the more conservative (higher) transmissivity was used. If an 

option is selected that involves groundwater extraction, the full range of transmissivities would be 

considered in remedial design. 

E l  .3.2. Saturated Thickness 

The saturated thickness of the glacial outwash within Area B and surrounding areas was estimated 

from well boring logs (DOE 1994b and DOE 1992). The saturated thickness ranges from zero at the 

boundary of the Buried Valley aquifer to approximately 16 ft at monitor well 01 53 on the western edge 

of Area B. Just south of Area B at monitor well 0394, the saturated thickness is approximately 20 ft 

(Figure E.2). To produce conservative estimates, a saturated thickness of 12 ft was used for most 

capture zone determinations instead of 8 ft. For sensitivity analyses, a range of saturated thicknesses 

was used to observe the effects of saturated thickness variation on capture zone results. 

E l  .3.3. Ambient Groundwater Flow Direction 

The ambient groundwater flow direction was determined from the quarterly groundwater elevation data 

and maps presented in the RIR and Appendices (DOE 1994a). These maps show a steep hydraulic 

gradient to the west within the bedrock east of Area B and a more gradual gradient from north to south 

or northeast to southwest in the Buried Valley aquifer across Area B (Figure E.3). Another figure in 

the RIR of Area B only shows groundwater elevation contours at an interval of tenths of feet and a 

flow direction from northwest to southeast across Area B (Figure E.4). Therefore, the flow directions 

most likely range from south 15' west to 15' east toward the Mound Plant production wells. Once 

more, 'water levels were collected from piezometers and monitor wells within Area B, and the range 

of possible flow directions may expand. Capture zones and optimum pumping rates were determined 

for the range of flow directions stated above. 

E l  .3.4. Hvdraulic Gradient 

The hydraulic gradients used as model input were determined from water level data collected from 

monitor wells in Area B. The hydraulic gradients,-therefore, reflect the effects of overflow pond 

leakage and production well withdrawals on the groundwater system of Area B. Multiple sets of water 

level data were available for outwash monitor wells on the western side of Area B (031 3, 01 53, and 

0305) only. Water level data from the piezometers and wells numbered greater than 0370 were 

available for one sampling event only (March 1993). This data is presented in Figure E.4. Monitor 

well 01 55 water level elevations were not used for this map because it was surveyed with inaccurate 
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benchmark datum (DOE, 1994a). Three sets of water level elevation data and three-point gradient 

calculations for monitor wells 031 3, 01 53, and 0305 are presented in Figuies E.4 through E.6 and 

Table E.2. The hydraulic gradients were calculated using groups of three wells within Area B to solve 

three-point problems. In Figures E.3, E.5, and E.6, the groups are delineated with triangles, and 

groundwater flow direction is indicated by arrows from the line perpendicular to groundwater flow. 

Gradients were determined using a well upgradient and a well downgradient from the line perpendicular 

to flow. Hydraulic gradients ranged from approximately 0.0009 in June 1992 to approximately 0.0005 

in March 1993 with 0.0008 in September 1992 (Table E.2). A conservatively high gradient of 0.0008 

was taken as the representative hydraulic gradient for Area B. A hydraulic gradient range of 0.0006 

to 0.003 was used for the sensitivity analysis. 

Table E.2. Hydraulic Gradient Calculations 

For the capture zone scenario in which Area B is bounded by a slurry wall on the south and west sides, 

the hydraulic gradient was assumed to be almost flat. This assumption was made because a partial 

barrier would prevent groundwater flow from the northwest into Area B, and barriers would prevent 

groundwater flow out from Area B from the north or northeast. 

E l  .4. RESULTS 

E l  .4.1. Optimum Recovew Well Confiauration With No Area B Containment 

This capture zone scenario applies to Alternatives 3, 4, and 5, which require groundwater collection 

but no containment.. The optimum number, locations, and pumping rates for recovery wells were 

determined by using the GPTRAC capture zone model to estimate capture zones for the ranges of 

aquifer properties described above. Optimum capture zones that cover the greatest areal extent of 

Area B at the lowest pumping rates were determined, 
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The most effective combination of locations and pumping rates requires two recovery wells pumping 

a total of 45 gallons per minute (gpm). One well (Well No. 1) would be lijcated in the southwest 

corner of Area B (40 ft west of monitor well 0063) and the other (Well No. 2) would be located 

approximately 80 ft east of Well No.1 (Figures E.7 and E.8). With Well No. 1 pumping at 20 gprn and 

Well No. 2 pumping at 25 gpm, a capture zone that covers most of Area B would be formed. In 

reality, these capture zones would actually be larger for two reasons: 

- Because the aquifer decreases in saturated thickness toward the east, the capture zone 
would expand to compensate for the decreasing saturated thickness. 

- The model artificially constrains the flow paths to the grid size increments. 

E l  .4.2. O~t imum Recoverv Well Confiauration With Area B Containment 

This capture zone scenario applies to Alternatives 6 and 7, which require groundwater collection with 

Area B containment. To simulate these capture zones the southern model boundary was moved 100 ft 

to the north to coincide with the proposed location of the subsurface barrier, and the western boundary 

was changed to a no-flow boundary to simulate the subsurface barrier. 

The most effective combination of locations and pumping rates, when Area B is bounded on the south 

and west by a subsurface barrier, requires three recovery wells pumping a total of 12 gpm. One well 

(Well No. 1) would be located between the landfill and the west road (near piezometer P003). Another 
- well (Well No. 2) would be located between the landfill and the south road (near monitor well 0063). 

The third well would also be located between the landfill and the south road approximately 20 ft east 

of piezometer'~006 (Figures E.9 and E.lO). With Well No. 1 pumping at 5 gpm, Well No. 2 pumping 

at 2 gpm, and Well No. 3 pumping at 5 gpm, a capture zone would be formed that covers most of 

Area B. In reality, these capture zones would actually be larger for two reasons: 

- Because the aquifer decreases in saturated thickness toward the east, the capture zone 
would expand to compensate for the decreasing saturated thickness. 

- The model artificially constrains the flow paths to the grid size increments. 

If groundwater contamination is found south of the Area B containment barrier, it could be extracted 

with a recovery well located near monitor well 305 (Figure E.l). Because this area is downgradient 

of a subsurface barrier to groundwater flow, a very low hydraulic gradient would be expected. An 
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Well No. 1 @ 2 0  gpm 
Well No. 2 @ 25 gpm 
transmissivity = 36,500 ftZlday 
gradient = 0.0008 
saturated thickness = 12 ft 
flow direction = N-S 
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Well No. 1 @ 5 gpm 
Well No. 2 @ 5 gpm 
Well No. 3 @ 2 gpm 
transmissivity = 36,500 ft2/day 
gradient = 0.0001 
saturated thickness = 12  ft  
flow direction = N-S 

Figure E.10. Capture zones with containment. 
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extraction well pumping at a rate as low as 5 gpm would form a capture zone approximately 175 ft 

wide (Figure E. 1 1 ). 

El .4.3. Effects of Aauifer Pro~ertv Variations 

Aquifer properties were varied within the ranges described above to determine their effects on the 

capture zone configurations. Table E.3 shows the input parameters for each capture zone model run, 

and Figures E.12 through E.14 show the effects of hydraulic gradient variation. When the hydraulic 

gradient is 0.003, very little of the groundwater flow out of Area B is captured. However, when the 

gradient is from 0.0006 to 0.0008, almost all of the groundwater flow out of Area B is captured. 

Therefore, the capture zone is highly dependent on the hydraulic gradient. 

Figures E.15 and E.16 show the effects of groundwater-flow direction variation. When groundwater 

flows south 15' west, the two recovery wells still recover most groundwater flow out of Area B. 

However, when the groundwater flows south 15' east toward the southeast, another well would have 

to be added to capture most of the groundwater. Therefore, the effective capture zones are also highly 

influenced by variations in groundwater flow direction. 

Figures E.17 and E.18 show that when the saturated thickness ranges from 8 to 16 ft there is very 

little effect on capture zone size. This lack of effect is because the simulated steady-state capture 

zone size is not dependent on aquifer thickness because the aquifer thickness only effects the velocity 

of groundwater flow. Time-related capture zone size would be dependent on groundwater velocity 

(EPA 1993). 

Infiltration was also varied from 2 to 20 inches per year (average precipitation is 4 0  inches per year). 

The simulated capture zone size was not affected by this variation. 

Figures E.19 and E.20 show the effect of increasing transmissivity from 33,000 ft2/day to 

. .  . 
40,000 ft2/day. At the higher transmissivity, there is a slight decrease in capture zone size because 
. > . . . .  c . . 
the higher transmissivity increases the ambient groundwater flow. 

In summary, the capture zone configurations are most sensitive to variations in hydraulic gradient and 

groundwater flow direction. These two aquifer properties vary seasonally and would have to be taken 

into account by frequent monitoring of the groundwater flow system and adjusting of the number of 

wells pumping and their pumping rates when necessary. 
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Table E.3. Variation of Input Parameters 
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Figure E.12. Capture zones with hydraulic gradient of 0.0006. 
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Well No. 1 @ 2 0  gprn 
Well No. 2 @ 25  gpm 
transrnissivity = 36,500 ft21day 
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Figure E.13. Capture zones with hydraulic gradient of 0.0008. 
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Well No. 1 @ 25 gpm 
Well No. 2 @ 25 gpm 
transmissivity = 36,500 ft21day 
gradient = 0.003 
saturated thickness = 12 ft 
flow direction = N-S 

Figure E.14. Capture zones with hydraulic gradient of 0.003. 
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Well No. 1 @ 2 0  gpm 
Well No. 2 @ 2 5  gpm 
transmissivity = 36 ,500  ft2/day 
gradient = 0 .0008  
saturated thickness = 1 2  ft 
flow direction = S 15' W 

Figure E.15. Capture zones with ambient groundwater flow south 15' east. 
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Figure E.16. Capture zones with ambient groundwater flow south lSOwest. 
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Well No. 1 @ 2 0  gprn 
Well No. 2 @ 25 gprn 
transrnissivity = 36 ,500  ft21day 
gradient = 0 .0008  
saturated thickness = 8 ft 
flow direction = N-S 

L 

Figure E.17. Capture zones with saturated thickness of 8 feet. 
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Figure E.20. Capture zones with transmissiviy of 40,000 ftYday. 
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E2. TRAVEL TIME CALCULATION 



a E2.1'. OBJECTIVE 

This calculation determined the length of time for tetrachloroethene to  travel along a groundwater flow 

path within a recovery well capture zone from a suspected source area to  the recovery well. 

Tetrachloroethene (PCE) was used in the calculation because it has the highest organic carbon partition 

coefficient of all of the volatile organic compound (VOC) contaminants of concern (COCs). Therefore, 

the calculation resulted in the most conservative VOC travel time estimate. 

E2.2. METHOD 

The methodology employed for this calculation came from "Basics of Pump-and-Treat Ground-Water 

Remediation Technology" (EPA, 1990). Interstitial groundwater velocity was calculated for a given 

extraction rate. The retardation factor was calculated using site-specific organic carbon content, 

aquifer bulk density, effective porosity, and organic carbon partition coefficient for PCE. A travel 

distance was determined between the northern boundary of potential contaminant source areas and 

a groundwater recovery well location for a given flow line. The interstitial groundwater velocity was 

divided by the retardation coefficient to  obtain contaminant migration velocity. The travel distance 

was divided by rate of contaminant migration to obtain travel time from one side of the site to  the 

recovery well. 

E2.3. HYDROGEOLOGIC CHARACTERISTICS AND CONTAMINANT PROPERTIES 

The hydrogeologic characteristics and PCE contaminant properties used in the calculations are listed 

in Table E.4. The source of this data is from the Operable Unit 1 RIR (DOE 1994a). The pumping rate 

and length of flow path used in this calculation is from Part 1 of this appendix. The flow path is from 

ben-eath the overflow pond to  the proposed recovery well location south of Area B (Figure A-8A). 

Table E.4. PCE Contaminant Properties and Hydrogeologic Characteristics 

'information from Appendix E, Section 1. 
binformation from Operable Unit 1 Remedial Investigation Report (DOE 1994). 

. . . . . . . .  .................................. ................ I ... . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . :  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... ..... ...... ... p,6wmfi;;::;::; ;:;+ ::;.p;:.<.:;.?:;;j> ,;.; j:; . . . . . . . . . .  .:.:.,. . . . . . . . . . . . . .  . . .  . . . . . . . . .  . . . . , . .  

pumping rate 

flow path length 

average aquifer thickness 

effective porosity 

organic carbon partition coefficient (KO,) 

percent organic matter 

bulk density 
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E2.4. CALCULATIONS 

Interstitial groundwater velocity at 20 gpm 

Convert extraction rate in gpm to ft31yr: 

Interstitial area along flow path (unit width): 

(flow path lengthl(aquifer thickness)(effective porosity) 

= (350 f t l ( l 6  ftl(0.25) 

= 1400 ft2 

(extraction ratel/(flow area) 

= (1,405,368 ft3/yr)/( 1400 ft2) 

= 1004 ftlyr 

Retardation Coefficient (Rd) 

Partition coefficient = (Ko,l(percent organic matter) 

Kd = (238)(0.016) = 3.8 

R, = 1 + (Pd/nl(K,) 

where, Pd = bulk density 

n = effective porosity 

Rd = 1 + (1.9/0.25)(3.8) = 29.9 

Tetrachloroethene velocity: 

(groundwater velocity)/(Rd) 

= (1004 ft/yr)/(29.9) = 33.6 ft/yr 
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Contaminant travel time: a 
(flow path length)/(PCE velocity) 

= (350 Wl(33.6 ftlyr) = 10.4 years 

Groundwater travel time: 

(350 ft)/(1004 ftlyr) 

= 0.35 years = 4 months 

E2.5. RESULTS 

The travel time of PCE from the furthest suspected source area to the recovery well south of Area B 

is estimated to be approximately 10  years. This travel time is approximately 30 times longer than the 

estimated travel time for groundwater over the same distance. Additional source input along the flow 

path was neglected, and the kinetics of adsorptionldesorption was also neglected. 

a E2.6. ESTIMATED DURATION OF REMEDY 

In principle, the duration of the remedy is indeterminate. That is, the length of time that groundwater 

must be withdrawn before the site is "clean" cannot be accurately calculated. Additional, detailed 

information on site stratigraphy would allow more elaborate hydraulic modeling of the groundwater 

regime. However, uncertainties associated with the source term and contaminant adsorption during 

transport would continue to make any predictions of the remedial action lifetime unreliable. Therefore, 

the most appropriate forecast of duration is one or more simplified calculations that can be used to 

bound the problem. 

The first calculation, to provide a credible lower bound, is, in fact, the calculation provided in 

Section E2.4, above. The travel time for PCE across the site is calculated to be about 10  years. This 

travel time can be taken as a forecast of the minimum time for site cleanup, without taking into 

account original concentrations. Only plug flow time for a given withdrawal rate and a retardation 

coefficient were considered. 

A second method of calculation considers the aquifer volume, V, under Area 6 to be a well-mixed 

a container undergoing continuous dilution. The outflow (discharge, Q) concentration is equal to the 

average concentration and the inflow is contaminant free. The average concentration in the zone of 

interest is described by the infinite dilution equation 
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where lambda (A )  = .Q/(V*Rd) 

Noting that a reduction in VOC concentration of three orders of magnitude would result in a residual 

risk of less that 1 ~ 1 0 ~ .  By adopting the same parameters as in Section E.2, we can compute a time 

to reach the target reduction. 

By letting 

Q = 20 gpm 

V = 1 .55~1  o6 gallons [from Appendix Bl 

Rd = 30 

and setting the ratio of the final to the initial concentration 

CIC, = 104, 

substitution yields 

t = 30 years. 

This calculation is taken as a credible maximum likelihood estimate of the duration of the active 

pumping. It is not a good estimate of the possible maximum duration, which may be much longer (or 

shorter). 
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ACRONYM LIST 

O&M operation and maintenance 
CORA Cost of Remedial Action 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFSWA.APF 8/91/94 

Operable Unit 1, Feasibility Study 
August 1994 

Appendix F 
Page F-iv 



F1. DETAILED ANALYSIS COST ESTIMATES 



This appendix presents the cost estimates for the nine alternatives that were retained and presented 

in Section 4. The costs for each alternative are summarized in Table F. l  and include the total capital 

cost; the annual operation and maintenance IO&M) cost; present value of the 30-year O&M cost; and 

the total value. Note that the costs associated with Alternative 2 represent the costs common to  the 

subsequent alternatives. Tables F.2 through F.17 are worksheets that show the details of the cost 

analysis. 

F1.l. CAPITAL COSTS 

Capital costs consist of direct and indirect capital and are those expenditures required to  initiate and 

install a remedial action. Direct capital includes those expenditures, generally incurred during the first 

year, that are necessary for construction and installation of the remedial action. Direct capital includes 

- remedial action costs, 

- component equipment, 

- land and site development, 

- buildings and services, and 

- disposal costs. 

Indirect 'capital includes engineering, contingency, and miscellaneous legal and permitting costs. 

F1.2. OPERATION AND MAINTENANCE COSTS 

O&M costs are those post-construction costs necessary to ensure the continued effectiveness of 

remedial construction. Components of operation and maintenance include 

- operating labor, 

- maintenance materials and labor, 

- auxiliary materials and energy, 

- purchased services, 

- administrative costs, 

- insurance, taxes, and licenses, 

- contingency, and 

- miscellaneous. 
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F1.3. PRESENT VALUE OF THE 30-YEAR ANNUAL OPERATION AND MAINTENANCE 

The present worth cost represents the amount of money that, if invested in Year 0 and disbursed as 

needed on an annual basis, would be sufficient to  cover all costs associated with a remedial 

alternative. Because the life span of each alternative was considered to  be the same, a period of thirty 

years was used for the cost analysis, and an interest rate of 3.2% was assumed. This rate is the 

anticipated economic escalation rate (Environmental Restoration Program) for out year 1996 (Pearman 

, 1994). These values were used in the following equation (Au 1983): 

where: 

P = present value 

U = uniform cost 

n = number of periods 

i = interest rate 

The disposal costs were not estimated because it was assumed that all disposal of soils, whether from 

drilling or installation of the vertical barrier, would be processed through the Mound Plant Investigation- 

derived material program (DOE 1994). 

The Cost of Remedial Action (CORA) estimating program was used for estimating the costs associated 

with the surface cap. Problems that exist for estimating the cap costs include material and engineering 

design. The geotechnical properties and availability of engineered materials required for the cap is 

uncertain. The cap proposed for these alternatives would augment the existing cap for the present site 

sanitary landfill. Uncertainty also exists in the engineering and design requirements for merging the 

two caps. The same cost estimate for the surface cap, however, was used in each alternative that 

included capping as a technology type. 

In compiling the cost estimate in this appendix, the following sources were used: 

- vendor-specific information, 

- Remedial Action Costing Procedures Manual by B. Burgher, M. Culpepper, and W. Zieger, 
prepared for U. S Environmental Protection Agency, EPA/600/S-871049, October, 1987, 
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- Means Site Work Cost Data, 1990, 9th Annual Edition by R. S. Means Company, Inc., 
Construction Consultants and Publishers, P.O. Box 800, Kingston, MA, 02364-0800, and 

- Means Heavy Construction Cost Data, 1994,8th Annual Edition by R. S. Means Company, 
Inc., Construction Consultants and Publishers, P.O. Box 800, Kingston, MA, 02364-0800. 
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Table F.1. Summary of Detailed Cost Analysis 

< 
a - represents the common cost used in each cost estimate 

Each of the following entries is IN ADDITION TO the cost shown for line 2 (Alternative 21. 

Figures rounded to three significant digits after computations completed 

$262,000 

$ 1 ,740,000 

$2,390,000 

$2,650,000 

$3,300,000 

$1,980,000 

$2,630,000 

$3,000 

$61,000 

$80,000 

$69,000 

$88,000 

$1 7,000 

$36,000 

$205,000 

$567,000 

$857,000 

$ 1,330,000 

$1,620,000 

$1,650,000 

$1,940,000 

3 

4 

5 

6 

7 

8 
- - 

9 

$57,300 

$1,170,000 

$ 1,530,000 

$1,320,000 

$1,680,000 

$325,000 

$688,000 

CollectlDisposal 

CollectITreatIDisposal 

CollectITreat/Disposal/Cap 

Cont/Collect/Treat/Disposal 

Cont/CollectlTreat/Disposal/Cap 

In situ GW Treatment 

In situ GW TreatmentICap 



TABLE F2. WORKSHEET FOR CAPITAL COST OF ALTERNATlM 2 

ALTERNATIVE 2 I l-oml Adon 

DIRECT CAPITAL COST: 

1. Construclbn Cost 

Fencing Install 8-h perimeter tence 

Materisk: Imtalhtion (incl Iaborknateriallequip) 
I 
I Groundwater Monitoring 

i 
! Labor: 

i 

I 
I Install 6 monttomg waiis 

Driling; 8-in diameter borehde 
(incl dril crew hborlmteriallepuip) 
4-in stainlass steel screen 

14-in stainless s3eel r i s e r  

Filter pack, silica sand 

Bentonite see1 

Cement gmut 

Protectiva case with locking cap 

Development(4hr/well) 

Decontaminetion of equipment (4hrANell) 

Site preparation 

Mobldemob 

55-gal drum (DOT 170  

2.000-gal poly tank 

Staging drums (2hrlwell) 

ConstrucVremove decon pad 

Suppon f a c i l i  (trailer, storage etc.) I 
Perdiem, drill crew (4 crew members. 12 days)' I 

(Engineer, general 

Perdiem, engineer 

Geologist 

I Perdiem.geologkt 

1 Car rental (one car, engineer and geologist) / 

I I 

240 Fr 

60 FT 

180 Fr 

90 Fr 

12 Fr 

138 Fr 

6 WELL 

24 HR 

24 HR 

6 WELL 

LS 

50 DRUM 

3 TANK 

I 
LS 

I 

MAN-DAyl 96 HR 

12 DAY 

96 HR 

12 DAY 

121 DAY 
i 
12. Equipment Costs Dedicated sampling pumps (purchased) 6iPuMP $llM.OOl I $8.4001 ) I Total Dimct Costs VDC) 
INDIRECT CAPITAL COSTS I I 

1. Engineering and Design 110%of TDC 

2. Contingency Albwance 20% of TCC 

3. Other lnderect Costs: 

1 $:;:;:I 
I (legal fees. pemitt, etc.) 1% of TCC $1.387 

I Total Indirect Costs ! i $39,084 1 

TOTAL CAPITAL COSTS $138.687 , 

I (TCC) I 

i 
12. Equipment Costs Dedicated sam~ - . 

I Total Dimct Costs VDC) I I I 
I INDIRECT CA 

I 1. Engineering and Deslgn I I I 

(legal fees. pem*. etc.) I ) 1 ll%ofTcc 11.387/ 

I i $39,084 1 

TOTAL CAPITAL COST: 
I (TCC) 
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TABLE F3.  WORKSHEET FOR ANNUAL OPERATING COSTS OF ALTERNAllM 2 

ALTERNATIVE 2 

(uonaanp I 

I 
10 6 Y COST: 

1. ODUmmp U b u  

s u r p n p  pure. ~d MP* 1s  lo -tY 

h b u :  o.o(opat 

I Prdiarn. .npnwor 

o.OMpll1 

Prdmm.ewedogm 

Cu r r r p l  (a. su. n p . m r  and g w b g i s O  

6nlPDmQ 

E ~ n U r u D W e s  

Tot.! 0 6 Y sort 
2 UAIhTENANCE I 

i 
I 

M UR m . r s  

10 DAY -3.00 

M UR s 5 7 . a ~  $4.620 

10 DAY 593.00 

10 DAY Ue.4  1 UO1 411-50 

10 COOLER m . 0 0  5720 

LS 10% d t o P I  $1.350 
u m p  lab- 

I ! \ ! 

1 1-1 U.mt.(I.Kw. Y.l.(taIl M d  hbor 1 ! 11.100 
3 PURCUASED SERVICES LAD mawar 

VOC umDc.r 
1-Id ump(r 15 SAMPLE S131.00 I1 .WS 411-30 57.n60 
hkd bl~bCa1. z SAUPLE ~131.00 szsz 411-30 51.04s 

ER Program, Mound Plant Operable Unit 1, Feasibility Study Appendix F 
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TABLE F.4. WORKSHEET FOR CAPITAL COST OF ALTERNATIVE 3 

I ALTERNATIVE3 
lnstituional Action 
Collection 
I)lsposal 

i 

DIRECT CAPITAL COST: 

1. Construckn Cost 

Fencing I Install 8-fl perimeter tence 

!Ca=+L: l INtalWon fincl LaborhateriaVequip) 

4-in stainless steel rise1 

Filter pack. silica sand 

Bantonite seal 

Cement grout 

Groundwater Monitoring 

Materiak: 

Protective case with locking cap 

Developmen! (4hrlwel) 

Install 6 monitomg welk 

Driling: 8-in diameter borehde 
(incl dril crew laborlmteriallepuip) 
4-in stainless steel screen 

1 Decontamination of equipment (4hrlwell) 

Site preparation 

I Mobldemob 

j5~-*1  dntrn (DOT 170 

2.000-gal poly tank 

Staging drums (2hrlwell) 

Construct/mmove decon pad 

Support facilities (trailer, storage etc.) 

Extraction Wells I Install 2 groundwater extraction wells 

I Perdiem, drill crew (4 crew members. 12 day 

Labor: 

1 Filter pack, silica sand 

Engineer, general 

Perdiern, engineer 

Geologist 

Perdiem.geologst 

Car rental (one car, engineer and geologist) 

Materiak: 

1 Bentonite seal 

Driiing: 12-in diameter borehole 
(incl dril crew labor/material/epuip) 
8-in water well casing (incl. grout) 

48 1 MAN -DA 

6 

50 

3 

12 1 DAY 

WELL 

LS 

DRUM 

TANK 

l2I 
12! DAY 

I 

llTJmmT BASIS COST (S) 
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TABLE F.4. WORKSHEET FOR CAPITAL COST OF ALTWNATlM 3 

; ALTERNATIVE3 

I lnstituiinal Action 
Collection 

1 Oiposal 

Dewtopmant (4hrIwel) 

Deconlammtion of equipment (4hrMll) 

COST COMPORtNT I ~ Q U ~ I  u-~ B A m  axzsmi- 
Probxbw case WIU'I lodong cap 

Mobldemob 

%-gal drum (DOT 170 

WELL 1 $100.00\ 

LS 

DRUM I i 
$30.00 ' 

2.000-gal pow tank 

Staging drums (2hrMll) 

2 

TANK 

HR 

MAN -DAY (Perdiem. drill crew (4 crew membem, 6 days) I 

W t U  I L600.00 i t s 1.200! 

Uw.00 

$40.00 

$60.00 

Engineer, general 

Perdmm, engineer 

Labor: / $69.83 

DAY 1 $93.00 

Car rental (one car, engineer and geologist) 

HR 

DAY 

DAY 

LF 

WELL 

LS 

WELL 

Pump i d l h t i o n  

Materiak: 

$57.86 

$93.00 

$39.41 

$3.00 

$500.00 

$40.24 

(install pumps in extraction llb I 
12-in prs in trench I 
l Control box 

Hook-up. start-up (8HWWEU) Labor: 

Ditch lining 

Materiak: 

2. Equipmerd Costs 

I Linhg existing ditches with concrete I 
I I Concrete installed (incl. matllablequip) I 

Dedicated sampling pumps (purchased) I 6 PUMP i I b c t i o n  pumps PUMP 1 $1,170.00~ 

1. Engineering and Design 
2. Contingency Albwance 
3. Other lndered Costs: 

(legal fees, permits, etc.) 

Total Direct Costs (TDC) I 

I I I , 
Total Indirect Costs ! : $142,397 

II 

INDIRECT CAPITAL COSTS I I I 1 1 I 
I 
10% of TDC 
20% of TCC 
NPDES Permit 
1% of TCC 

TOTAL CAPITAL COSTS 8343.99011 

$20.1 59 
668.798 
$50.000 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFSMA.APF 8/31/94 

I 
$3.440 

Operable Unit 1, Feasibility Study 
August 199% 

Appendix F 
Page F1-8 



ER Program, Mound Plant 
Revision 0 
MOUNDI(MlFS04A.APF 8/31/94 

TABLE F.5. WORKSHEETFOR ANNUAL OPERATING COSTS OF ALTERNATIVE 3 

' ALTERNATIVE 3 

DPDOYI 

OP RA IONIUAI ENANC r COS COY ON - y ' = L  COST (I) EOUENCV YEAP DANNUIL COSY 
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Labor: 
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F w o . ~ d U m p ( . l S ~ ~  
I 
I 

Qaocogirt M UR S51.06 - 0  S10.515! 
I ! 

P w d m .  n m ~ r  10 , 0 4 1  W3.00 $930 1 4!1-30 S3.720i 

O.oIopu1 S57.86 1 411-30 . SI8.5lSi 

! PrQ.m~.dowR . i t -30 1 13.720: 

Cu r m u l  ( m a  car. m m n r  and MologuQ 

ShaDmg $0 COOLER S72.00 

EPP~~WPIPOII.I .;I-30 $5.436; 
.UnpblQ hbor I t  

TOPlO& u c o n  I $54.365 ' 
2 MAINTENANCE I I ! 

U a ~ a r n I  h Labor 10.dratadpumps. u n w h g  LS ~ 0 0 . 0 0  6% d plnw c o n  ~ 0 0 . 0 0  111-30 1 m o o  i 
l ~ m c m ~  Ls s 7 ~ . 0 0 ~ r r  octmc. s o n  noo.00 1 1 - 3 0  I 
j ~ e h  u a m n m c .  (nc l  hbon.wtp) 1 UOWNG ~100.00 uoo.oo 21t -30  

Eq~ lpmanl  U a m n m c * :  1 LS 3% d WCMS. S70.00 1 1-30 
m a s t n n  plmpr 

IT&l u s m n m s e .  unarmla m d  h b a  S1.970 

; U a t r n l  h Labor 1 pumps 80.00 U O I  .92 
I 

1592 

i i 1392 
14 PURCUASED SERVICES 

I v O c  u & r  
I 5  SAMPLE S13t.00 $1.965 S7.0110 

1 1d.d QlplE.1. 
! 1 man  *D*.lUS) 

gamma. radum. .smmm. m a  a m r r u m  
and a r n u r u m )  
Imld umpl. ~ ~ ~ S A U P L E  11.a7e.00 S20.670 S82.680 
l1l.d b l p k a l *  2bAUPI.E $1.578.00 $2.756 4 1-30 $11,014 
rN*U Sp*. (US) ($AMPLE S1.3711.00 11.378 4 1-30 

I I 

!a. UAINTENANCE RESERVE / I AND CONTIOENCY COSTS i $3440 
[TOTAL ANNUAL OPERATING COSTS J 

' I  

I 

I (SAMPLE 
I (SAMPLE 
5)SAUPLE 
t ISAMPLE 
I SAUPLE i 15 SAMPLE 
~ / S A Y P L E  
1lSAUPI.E 

ZISAUPLE 1131.00 

US blpka1. 
OIL bulk 

bunk 
u m p l *  b.nk bunk 

Metals u m p l a  a 
h.ld u m p l o  
tn1.d 6upbSal. 

I ~NVU SDU* (US) 
US dUDLTP# 

Radoolopral nmplor  
(nc lsaum.  urmurn. o u t m u m .  h o r u m .  

1131 .W 
S131.00 
S131.00 
S131.W 
1131.00 

U lO.00 
U l o . 0 0  
I110.00 

$262 S1.040 

$410 

$131 
$131 
$655 
Sf31 
$131 

$6.150 
11120 
S41O 

4 1-30 11.040 

411-30 
4 1 1 - 3 0 1  
411-30 
* ! I -30  
411-30 
I 

411-30 
l ( 1 - 2 0  
411-30 

I524 
$524 

12.620 
$524 
S 524 

S24.600 
83.280 
~ 1 . ~ 0 '  



TABLE F.6. WORKSHEET FOR CAPITAL COST OF ALTeUJATIM 4 

I ALTERNATIVE 4 
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U UNIT COST!: BASIS COST (S) t 

I I ! : j I 

I 
j 

CA ALCOS 

DIRECT CAFTTAL COST: 

1. ConstnrctDn Cost 

s 

Fencing 

Materieb: 

Grounduvatir Monitoring 

Materials: 

I 
! 

I 
I 

Labor: 

i 
i 
EMaction Wells 

Materials: 

i 

lns?aIl8-ft perimeter tence 

lnstalhtion (incl taborhnatetiallequip) 

Install 6 monitorirg wells 

Driling: 8-in diameter borehde 
(incl dril crew laborlmateriallepuip) 
4-in stainless steel screen 

4-in stainless steel riser 

Filter pack, silica sand 

Bentonite seal 

Cement grout 

P ro tech  case wilh locking cap 

DevelopmenI ( 4 h r k l )  

Decontarnhation of equipment (4hrhl l )  

%te preparation 

Mobldemob 

55-gal d ~ m  (DOT 17E) 

2.000-gal poly tank 

Staging drums (2hrhl l )  

Construct/remove decon pad 

Support facilities (trailer, storage etc.) 

Perdiem. drill crew (4 crew members. 12 days: 

Engineer, general 

Perdiem. engineer 

Geologist 

Perdiem,geologist 

Car rental (one car, engineer and geologist) 

Install 2 groundwater extraction wells 

Driling: 12-in diameter borehde 
(incl dril crew laborlmaterialiepuip) 
8-in water well casing (incl. grout) 

8-in water well screen riser 

I litter pack. silica sand 

t ! I 
2200 1 LF $17.37 

240 

60 

I 1140] I 

I I I 
FT $6.240 1 

Bentonite seal i 135.00 

$30.00 

Fr 

! 15.400 

$55.00 I $3.300 

12iFT 

$8.00 1 

138 

6 

24 

24 

6 

50 

3 

12 

$35.00 

$12.00 

$500.00 

$60.00 

$135.00 

1100.00 

823.00 

S3Ca.00 

$40.00 

Fr 

WELL 

HR 

HR 

WELL 

LS 

DRUM 

TANK 

HR 

$69.83 

$93.00 

957.86 1 

93.000 

83.000 

$2.880 

$6.704 

$1.116 

$ 5.555 

1 $1.656. 

$3.000 

$1.440 

$3240 

$600 

$1 .I50 

$900 

$480 

$93.00 1 $1.116 

12 DAY 839.41 

100 

70 

30 

FT 

FT 

n 
$8.00 $320 1 

$50.00 

$24.00 

$55.00 

$5.000 

$1.680 

81.650 



TABLE F.6. WORKSHEET FOR CAPITAL COST OF ALTERNATlVE 4 

1 Instifuinal Action 
1 Co l l don  
1 ~ r e a a n e ~  

Developmert (4hrIwel) 

!hmf?@m~-?inn d equipment ! d h r . h l ! )  

Site preparation 

Mobldemob 

55-gal dtum (DOT 170 

2.000-gal poly tank 

Staging drums (2hrlwell) 

Perdiem. drill crew (4 crew members. 6 days) 

Engineer. general 

Car rental (one car. engineer and geologist) 

Install pumps in extraction wells 

2-in pvc in trench 

Electrical hook-up 

Control box 

Hook-up. start-up (BHRMIELL) 

Linhg existing ditches with concrete 

$3.64 

lnstalhtion by factory rep. 

-. Perdiem 

Car rental 

Treatabili study in lab (prior to installation) 

2. Equipmen! Costs 

52.340 

3. Bui lhgs and Senrice Building for treatment unit 

I Foundatbn for building (concrete in place) 

i I T O ~ ~ I  D i m  Costs (TDC) 
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TABLE F.6. WORKSHEET FOR CAPITAL COST OF ALTERNATIVE 4 

/ ;y$oyl Action 

Trmtmenl 
1 Disposal 

1. Engitmering and Ossign 
2. Contingency Albwance 
3. Other l n & m  Costs: 

(legal fees. permits. etc.) 

I Total Indirect Costs 
i. 

TOTAL CAPITAL COSTS $705.9691; 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFSMA.APF 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994 

Appendix F 
Page F1-12 



TABLE ~ . 7 ,  WORKSHEETFOR ANNUAL OPERATING COSTS OF A L E R w n E  a 

I ALTERNATNE 4 ! 

PM1Skdl.d bbor (2 hOW8 

Y.~.(YI 6 h b U  D.armed pumps. ump(n0 

~ e h  ~ a m * u n s o  (mclhbal*wlp) 

Ew9rn.m Mamuunco: 
.ID.S~O~ WWS. UVIOX mn 

urnpl. bank blank 
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TABLE F.8. WORKSHEET FOR CAPITAL COST OF ALfWNATlM 5 

DIRECT CAPITAL COST: 

1. Construction Cost 

Fencing Install 8-ft perimeter fence 

I Grounchmter Monitoring I lnslall6 monitomg wells 

Driling: 8-in diameter bomhob 
(incl Qil crew hbor/mbrial/epuip) 
4-in stainless steel screen 

14-in stain*.. steel riser 

1 Filter p c k ,  silica sand 

1 cement grout I 
Protective case with locking cap 

Development (4hrIwel) 

Decontamhation of equipment (4hrkl l )  

Site preparation 

Mobldemob 

55-gal drum (DOT 170  

2.000-gal poly tank 

6 WELL 

LS 

50 DRUM 

Staging drums (2hrMell) 

Constructlmmove decon pad 
I 
I LS 

LS 

48 MAN-DA 

96 HR . . 

12 DAY 

96 HR I 
IZ~DAY . 

12 1 DAY 
I 

Suppor t fac i l i  (trailer. storage etc.) I 
Perdiem, drill crew (4 cnm members. 12 days) 

I 

I 

Labor: Engineer, general 

Perdiem. engineer 

Oeologist 

Perdiem.geologkt 

Car rental (one car, engineer and geologist) 

I Exbaction Wells I Install 2 groundwater emacbion wells 

1 Materials: Driling: 12-in diameter borehole 
(incl dril c m  tabor/fmterial/epuip) 
8-in water well casing (incl. grout) 

18-in water well screen riser 

1 ~ i l te r  pack, silica sand 

ER Program, Mound Plant 
Revision 0 
MOVNDl\MlFSOQA.APF 8131194 

Operable Unit 1, Feasibility Study 
August 1994- 
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TABLE F.8. WORKSHEET FOR CAPITAL COST OF ALTERNATIVE 5 

' ALTERNATIVE5 ! lnstituiinal Action 
I Surtece Cap 
!Collection 
JTreatmerP 
( Disposal 

Protective case with locking cap 

W o p m e n l  ( 4 h r h l )  

Decontamhation of equipment (4hrANell) 

55-gal drum (DOT 17E) 

2.000-gal poly tank 

Staging drums (2hrlwall) 

Perdiem, drill crew (4 crew members. 6 days) 

Perdiem, engineer 

Install pumps in extraction wells 

94.500 

Electrical hook-up 

Control box 

Hook-up, start-up (8HRhVEl.l) 

Lining existing ditches with concrete 

Concrete installed (incl. matlhblequip) 

Labor: Instalktion by factory rep. $70.00 $2.800 

Training 

Perdiem 

j 
Car rental 

i 
Treatabl i  study in lab (prior to installation) $3.500 

Low permeabiEty soil cap lmtall Soil Cap ( i d .  rnatlbbleqrip) CORA estimate 9208.300 

2. Equipmenl Costs Dedicated sampling pumps (purchased) 

Gvaction pumps 2 PUMP ( $1.170.00 

UVlOxidation unit 

3. Buildings and S e ~ c e  IBuilding for treatment unit 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFSMA.APF 8131194 

Operable Unit 1, Feasibility Study 
August 1994 

Appendix F 
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TABLE F.B. WORKSHEET FOR CAPITAL COST OF ALTERNATIVE 5 

h l s t i t u i ~ l  Action 
Surface Cap 
Collection I 

Treatmen! 
Disposal 

1. Engineering and Design 
2. Contingency Albwance 
3. Other lnderect Costs: 

(legal fees. pemits. etc.) 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS04A.APF 8/91/94 

Operable Unit 1, Feasibility Study 
August 1994 
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TABLE F.9. WORKSHERFOR ANNUAL OPERATING COSTS OF ALTERNATIVE 5 

ALTERNATIVE 5 
kem,,m*l AcMn 

lhumwn 
( D n p o u l  

voc um@.s 
11.16 uml. $7.060 
1.d PIpUSsI. Sl.048 
MWU 10k. (US) I (SAUPLE S13l.00 
US ~DIIC~I*  1 ISAMPLE 1131 .DO 
am bhnu 5 SAUPLE S131.00 S2.620 
ambmnt b m k  1tSAUPLE S151.00 
u m o l e  Dank D W k  1 SAMPLE S131.00 I MM.I. ..mpI.. 
t~*ld umol. I 5  SAMPLE U10.00 $6.150 $24,600 
1d.d b l o k e t o  2 SAUPLE U10.00 $820 $3.210 
nuWU SpUO (US) 1 ,SAMPLE S410.00 S410 S1.MO ' 

U S  d L k * t .  1 SAMPLE UlO.00 U I 0  S1.MO 

I ~ . ~ o l o g + a ~  u m w s  
Incl-. u r m u m .  D M m u m .  m a u m .  

gemma. redum. .smUlm. .no  e m r r u m  
m a  a m r r u m )  
6-16 umpl. 15 AMPLE $1.371.00 S20.670 411-50 182.680 
1d.d dDk.1. 2fiAMPLE S1.376.00 $2.756 4 ) l - 3 0  

j ~ w u  spk. (US) 1 GAUPLE S1.37100 1 S1.378 
I 

P r m m .  mpne*r  411-30 I ~ 3 . 7 2 0 ;  
i 

CboIogisc i u.uO~ a i l - 3 0  / S18.515: 

P e ~ ~ m ~ e o ~ o ~  10 DAY I $93.00 / -30 411-30 ; s ~ 7 2 0 /  

ER Program, Mound Plant 
Revision 0 
MOUNOl\MlFS04A.APF 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994 

cu renml ( m e  c u .  n w u r  m d  0eolo0uQ 

Shlppno 

E a ~ ~ m e w . u ~ p k t  

Appendix F 
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10 

10 

us4 . ! ~ - J O  ~ 1 . 5 7 ~ 1  

m c  a l l - 3 0  

11.350; A)* -30  , X5.436 / 

DAY 

COOUR 

LS 

P u m K r u t  ayalem 

i PW8 S k w d  h b a  (2 harra pr dly) 

T a b I O h  u 00n 

I I 
/Total U..IYc.. M a t . r l s  m d  h b a  ! $25.300 

3 AUXILURY i 
I 

POIN. W ~ D S   SO.^ I~I-30 S592 

i uv iox ,  power~cn.mr.ir 

1. . PURCHASED SERVICES IL.~ marystr I I I I I I 

w . 4 1  

$7200 

2. UUNTEHANCE 

1 Yaterul h Ubor 

I ! 

uoo.00 

$700.00 

S7.400.00 87.400 

10% d t o U I  
u m ~ m p  hba 

D e d ~ ~ e t * o  w m a ,  u m p  

F n c n p  

Cap h s p c v r u n l  

Dach Y a n 1 n m c e  (nc l  Ubalepl lp) 

Eww'nent M s m n m c o  
m e c u m  w m a .  UVIOX unm 

1 

LS 

LS 

MOWN0 

t L S  

W0.m 5% otwm con  I 
$700.00 

W 0 . 0 0  

2% d t n c e  coal 

CORA .at 

3% 01 purchase me* 



ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS04A.APF 8/31/94 

TABLE F.10. WORKSHEET FOR CAPITAL COST OF ALTERNATIVE 6 

! ALTERNATIVE6 
I lnstihlinal Adon 
1 Contahment ! 
Collection 
Treatmea 
Disposal : 

Operable Unit 1, Feasibility Study 
August 1994 

DIRECT CAPITAL COST: 

1. Constructpn Cost 

Fencing 

Materiak: 

Groundwater Monitoring 

Materiak: 

I 
i 
I 

I 
Labor: 

Extraction Wells 

Materiak: 

i 

Appendix F 
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, .  

Install 8-ft perimeter fence 

Instalktion (incl LaborhnateriaUequip) 

Install 6 monitomg wells 

Driling: 8-in diameter borehole 
(incl WI crew labor/mterml/epuip) 
4-in stainless steel screen 

4-in staintess steel riser 

Filter pack, silica sand 

Bentonite seal 

Cement grout 

Protective case with locking cap 

Development (4hrlwel) 

Decontamination of equipment (4hrluuell) 

Site preparation 

Mobldemob 

55-gal drum (DOT 17E) 

2.000-gal poly tank 

Staging drums ghrluuell) 

ConstructIramove decon pad 

Suppar( facilities (trailer, storage etc.) 

Perdiem. drill crew (4 crew members. 12 days) 

Engineer. general 

Perdiem, enginear 

Geologist 

Perdiem.geologist 

Car rental (one car, engineer and geologist) 

Install 4 groundwater extraction wells 

Driling: 12-in diameter borehole 
(incl drill crew laborlmterialkpuip) 
8-in water well casing (incl. grout) 

8-in water well screen riser 

Filter pack, silica sand 
I 

P o 0  

240 

60 

180 

90 

12 

138 

6 

24 

24 

6 ,  

50 

3 

12 

48 

96 

12 

96 

12 

! U m o s T I I  

1 
I 

$473 

510.000 

$3.360 

$3.300 

I $640 

LF 

Ff 

Fr 

FT 

Fr 

FT 

FT 

WELL 

HR 

HR 

WELL 

LS 

DRUM 

TANK 

HA 

LS 

LS 

MAN-DAY 

HR 

DAY 

HR 

1 DAY 
I 

BASIS r COST ($) 1 

1 
j j 

, 
I 
i ! 
i ! 1 $38.214! 

I ! 

$6240 / 
$3.300 1 

I 

$17.37 

$26.00 

$55.00 

$30.00 

Stl.00 

$35.00 

$12.00 

$500.00 

$60.00 

$135.00 

$100.00 

$23.00 

S300.00 

$40.00 

$60.00 

$69.83 

$93.00 

$ 57.86 

$93.00 

$39.41 

$50.00 

$24.00 

555.00 

$8.00 

95.400 

$720 

$420 

8 1.656 

83.000 

$1.440 

$3,240 

$600 

s6m 

$1.150 

$900 

$480 

$3,000 

93.000 

$2.880 

$6.704 

$1.116 

$5.555 

$1.116 

200 

140 

60 

I 80 

0 

IZ'DAY 

Fr 

FT 

F'r 

Fr 



ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS(YA.APF 8131194 

TABLE F.10. WORKSHEET FOR CAPITAL COST OF ALTERNATIVE 6 

i ALTERNATIVE 6 
Instituinal Action 
Contamment 
I Collection 
1 Treatmetd 
) D i l  

Protective case with locking cap 

Development (4hrh l )  

i $2.160; 

2.000-gal poly tank 

Staging drums (2hrWll) 

Perdiem. drill crew (4 crew members. 12 &ys 

$1.116 

$5.555 

$1.116 

5473 

I 
! 

83.00 $6.000 

$2.000 

95.000 

$1.288 

Concrete installed (incl. maWlab1equip) $64.974 

lnstalhtion by tactory rep. $2.800 

$560 

Operable Unit 1, Feasibility Study 

August 1994 

1 
i 
i 

Containment 

Labor: 

Appendix F 
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Perdiem 

Car rental 

Treatablity study in lab (prior to installaion) 

Install duny columm. BOO-h long to bedrock 

lnstalhtion (incl maWequp1labor) 

Mobldemob 

2. Equipment Cosk i Dedicated sampling pumps (purchasad) 

Extraction pumps 

6 ,  

6 

45496 

I Ls 
$1.400.00 

DAY 
! 
DAY 

LS 

VSF 

1 "" 
I 

$8.400 

4 l PUMP $ 1.170.00 i 1 54.680 

$93.00 

$39.41 

$7.50 

8558 

' $236 

$3.500 



TABLE F.10. WORKSHEET FOR CAPITAL COST OF ALTERNATIVE 6 

( Instituinal Action 
Contanment 
Collection 
Treatmart 

FoundatDn tor bui lbg (concrete in phce) 

1. Engineering and Design 
2. Contingency Albwance 
3. Other lnderect Costs: 

(legal fees. permits, eitc.) 

ER Program, Mound Plant 
Revision 0 
MOUNDlIMlFS04A.APF 8/31/94 

Operable Unit 1, Feasibility Study 
August 1995 
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TABLE F . l l .  WORKSHEET FOR ANNUAL OPERATING COSTS OF ALTERNATIVE 6 

i ALTERNATIVE 6 

[ D u ~ o u l  

i 
C u r n n l  la* c u .  n g n n r  and g.dopnU 

MIPD~V 

E w n u n V o l W s  

"I"" 
~ O ' D A ~  

80 nu 

10 DAY 

10 DAY 

10 COOLER 

Ls 

730 UR 

U a l o r ~ I  6 how Dodra1.d pumpt. umplmg LS U W . 0 0  5% 0t p u m ~  c a n  I -.wI 
i 

Fancnp Ls S700.00 2% dfanc.con S700.W 

Olnh uarnanmse (nc l  labalewtp) 1 YOwN(I u w . 0 0  WO.00 2 1-30 

Ewtprnont Uornmans.: 1 LS 3% 0t ranchas. pr. S7.Wo.00 1 1-30 t7.WO 
oxvacbm pumgs. UVloX unn 

ITOUI U.m.nme.. U.truIs and Labor 
3. AUXILURY 

UIIWUI 6 hb01 POW*. pumps 12464 KW-UR $0.06 8783 .W 1 1 1 - 1 1  
UVIOX, Dor r lchomra ls  57.6 1WO I ~d 8O.M 140.38 1 315 11 - 30 

I ! ITOUI 0 L U cost 

!4 PURCIIASED SERVICES 

I 

i 
Lab anayslr 

I V O t  umgt.. 
t1.10 umDI* 
Y.d blDbal. 
I lUV l l  SD*. (US) 
Y S 61D12.11 
0 0  blank 

I 
arnbmnt bunk 
u m p l o  M W n k  

M.UIS u m o h s  
hold u m p l o  
M.d 61PbC.1. 
nvvu ID*. (US1 
US blDbs.1. 

RaLologr.1 u m p h s  
lmcl m u m .  wanurn. D M m u m  maurn .  

plmm.. radurn a v m r n  *no mmrwxmn 
and omerrurn) 
lteld uml. 

I 

i 1d.d blDb.1. 411-30 111.024 

I n u w n  SD*. IUS) 
1 $144.000 

!4 MAINTENANCE RESERVE 1 i AND COKTIGENCY COST& 
[TOTAL ANNUAL OPERATING c s s 

! I 

: t83.738: 
12. UAINTENANCE . * 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS04A.APF 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994 

I I 
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TABLE F.12. WORKSHEET FOR CAPITAL COST OF ALTERNATlM 7 

ALTERNATIVE 7 
l n s t i n t i ~  Action 

ER Program, Mound Plant 
Revision 0 
MDUNDl\MlFSMA.APF 8/31/94 

11 8-ft perimeter fence 

oundwater Monitoring 116 monitomg wells 

Filter pack. silica sand I 

contamination of equipment (4hrhrvell) 

$600 

$600 

-gal drum (DOT 17E) 
$1.150 

$900 

$40.00 $480 

mtn~ct/mmove dscon pad 
$3.000 

Support facilities (trailer. storage etC.1 
$3.000 

perdiem, drill crew (4 crew members. 12 da 
$2.880 

Engineer, general $6.704 / Labor: 

I 1 $1.116 
Perdiem, engineer 

Geologist $5.555 
I 

Perdiem.geologd 

Car rental (one car. enginm and geologist) 
'6473 

Operable Unit 1 ,' Feasibility Study 
August 1994  

Extraction Wells 

Materiak: 

Appendix F 
Page F1-22 

Install 4 groundwater exwction wells 

Driling: 12-in diameter borehole 
(incl dril crew laborlrnateriellepuip) 
8-in water well casing (incl. grout) 

8-in water well screen riser 

/ Fitter pack, silica sand 801 rn $8.00 1 

200 $50.00 

$24.00 

$55.00 

FT $10.000 

$3,360 

$3.300 

! 
1401 FT 

6 0 1 n  
I 



TABLE F.12. WORKSHEET FOR CAPITAL COST OF AL'TERNATIM 7 

1 Surface Cap 
1 containment 
l Collection 

rotective case with W n g  cap 

ntamiration of equipment (4hrluvell) 

5-gal drum (DOT 17E) 

taging drums ghrlwell) 

erdiem. drill crew (4 crew members. 12 &Ys $2.880 

$6.704 

$1,116 

$5.555 

$ 1 .I 16 

r rental (one car. engineer and geologist) 
$473 

1 Pump instaltation Il pumps in extraction wells 

$6.000 

c t r i i l  hook-up 
$2.000 

$5.000 

$ 1.288 

I Ditch lining 
I 

. I  Concrete installed (incl. matlhblequip) $64.974 i Materiak: 

Instaltation by factory rep. 1 Labor: 

I 
Training ! 

I 

1 Perdiem 

Car rental 

Treatabili study in Lab (priorto imtal@ion) 

! Containment Install slurry columm. 800-fi long to bedrock 

Instaltation (incl matlequiplbbor) 45496 1 VSF I - 1  
S7.50 

l 
MObl'kmOb I I LS 

I I I 
soil cap Install Soil Cap (incl. matlbborlequip) ! /CORA estimate ! 8208.300 

ER Program, Mound Plant 
Revision 0 
MOIJNDl\MlFSWA.APF 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994- 
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TABLE F.12. WORKSHEET FOR CAPITAL COST OF ALTERNATIVE 7 

ALTERNATIVE 7 
l l l s t h i ~ ~ l  Action 
Surface Cap 
Containment 
Collection 

! 

UVlOxidation unit 

ER Program, Mound Plant 
Revision 0 
MOUNDI\M~FSOQA.APF 8/31/40 

Operable Unit 1, Feasibility Study 
August 1994- 
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TABLE F.13. WORKSHEET FOR ANNUAL OPERATING COSTS OF ALTERNATIVE 7 

; ALTERNATIVE 7 
IlllluDJt(N1 & a m  
ISuhc. UP 
l ~ m c a n m a n  
lCOlaeem 
1rumunt 
DW0aal 

WP m ~ m v n u n t  

Dnch Mamwunce (nsl bbal .gl ip)  

Ewmm.m Uamrunc*:  
.xvaeam pimps. UVlOx unR 

sampla W blank 

nuau srur. (US) 

(nclsRwm. uruum.  DMmurn. m a u m .  

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFS04A.APF 8/31/94 

Operable Unit 1, Feasibility Study 
August 1994- 
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TABLE F.14. WORKSHEET FOR CAPITAL COST OF ALTERNATlM 8 

I ALTERNATlM 8 I 

ER Program, Mound Plant 

Revision 0 
MOUND~\M~FSWA.APF 8131144 

Operable Unit 1, Feasibility Study 
August 1994- 

lnstiblnnal Action 
In-situ Grourd*rater T r e a M  

AL COST 1 

DIRECT CAPlTAL COST: 

1. Constructbn Cast 

Fencing 

Materiak: 

Groundwater Monitoring 

Materiak: 
. 

4 

I 
I 
I 
! 
i 

I Labor: 

i 
1 
I 

[ atch li"ng 

1 Materiak: 

i In -situ Treatment 

LaborlMaterial: 

I 

Appendix F 
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COST C O ~  

Install 8-h perimeter fence 

lmtalhtion (incl laborhnateriellequi~) 

Install 6 monkomg ~911s 

Driling: 8-in diameter borehde 
(incl drip crew laborlnateriallepuip) 
4-in stainless steel screen 

-in stainkas steel riser 

Filter p c k ,  silica sand 

Bentonite seal 

Cement grout 

Protective case with locking cap 

Developmem (4hrlwel) 

DecontamMtion of equipment (4hrlwell) 

Site preparation 

Mobldemob 

55-gal drum (DOT 17Q 

2.000-gal poly tank 

Staging drums (2hrhll) 

Construct/remove &con pad 

Support facilities (trailer, storage etc.) 

Perdiem, drill crew (4 crew members. 12 &Ys) 

Engineer. general 

Perdiem, engineer 

Geologist 

Perdiem.geologist 

Car rental (one car, engine- and geologist) 

Linng existing ditches with concrete 

Concrete installed (incl. mat/lab/equip) 

Install permeable treatment wall 

Iron ma ted  

Install iron materid 

Impermeable section (by sluny columns) 

I Mobldemob (for sluny column equip) 

COST KL:' IQU-: U ~ L -  BASIS 

Po0 

I I I ! j I 
! I 

LF ' $17.37 ) 
I 

! i / 
! .  ) S26.J I $62401 2401n 60 FT 

l s c l l n  

1 $3.300, w-OOi $30.00 1 I $5,400! 

90 

12 

138 

6 

24 

24 

6 

50 

3 

12 

48 

96 

12 

96 

12 

12 

17850' 

528.75 

42652.5 

sa.00 

$35.00 

$12.00 

s500.00 

$60.00 

$135.00 

$100.00 

$23.00 

9300.00 

$40.00 

$60.00 

$ 69.83 

$93.00 

$57.86 

$93.00 

$39.41 

$3.64 

$700.00 

I 
$7.50 

ILS ! 

R 

FT 

FT 

WELL 

HR 

HR 

WELL 

LS 

DRUM 

TANK 

HR 

LS 

LS 

MAN-DAY 

HR 

DAY 

HA 

DAY 

DAY 

SF 

TON 

VSF 

$180.000 

I 1 $720/ 

I $420 

$1.656 I Y W  

I 

60% of iron cost 

$1,440 

$3240 

$600 

$600 

$1.150 

$ 900 

$480 

$3.000 

$3.000 

82.880 

$6,704 

$1 .I 16 

$5.555 

$1.116 

$473 

$64.974 

$370.125 

$222.075 

$319.894 





TABLE F.15. WORKSHEET FOR ANNUAL WERATING COSTS OF ALTERNATlVE 8 - - 

; ALTERNATIVE I 

ER Program, Mound Plant 
Revision 0 
MOUNDl\MlFSWA.APF 813lIM 

Operable Unit 1, Feasibility Study 
August 199% 
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TABLE F.16. WORKSHEET FOR CAPITAL COST OF ALTERNATIVE 9 

ALTERNATlM 9 
lnsbitu~nal Action 

ER Program, Mound Plant 
Revision 0 
MOUNOl\MlFS(UA.APF 8/31/94 

I Sur(ace Cap 
In-situ Groumhater Trea- 

a m  -. COST (5) I' 1: UNIT 

Operable Unit 1, Feasibility Study 
August 1994 

DIRECT CAPITAL COST: 

1. Construction Cost 

Appendix F 
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i 
I 
! i 
j 

! i ! 
Fencing 

Materiak: 

Groundvlgter Monitoring 

Materia$: 

I 

i 
I 
! 

1 
j 
I 

I 1.'. 
I 

i 
1 k m r :  

I 

1 Diich IiNng 

Materiak: 

In-situ Treatment 

LaborlMateMI: 

I 

Install 8-fI perimeter fence 

Instaltalion (incl LaborhnateriaVequip) 

lnSli3116 monitomg ~ 0 1 1 ~  

Driling: 8-in diameter borehole 
(incl dril crew ~bor/rmterial/epuiP) 
4-in stainless steel screen 

4-in stainlass steel riser 

Filter pack. silica sand 

Bentonite seal 

Cement grout 

Protective case with locking cap 

Developmefd (4hrlwel) 

Decontamination of equipment (4hrlwell) 

Sie preparation 

Mobldemob 

55-gal drum (DOT 170  

I I I 
I 
! 

$17.37 ] 1 ~38214 i  

240 Fr i $6.240( 
i 

60 FT $55.001 1 $3.3001 I 
1 55.400 

$8.00 I i $720 

2.000-gal poly tank $300.00 

Staging drums (2hr)well) 

Construct/mmove decon pad 

Support facilities (trailer, storage etc.) 

Perdiem, drill crew (4 crew members, 12 

Engineer, general 569.83 

Perdiem. engineer 893.00 

Geologist $57.86 

Perdiem.geolo*t $93.00 I 

51.656 

S3.000 

$1.440 

$3.240 

$600 

f 600 

81.150 

138)Fr $12.00 I 

Car rental (one car. enginaa and geologist) 

Lining existing ditches with concrete 

Concrete installed (incl. rnatlhblequip) 

Install permeable tratment wall 

Iron m a t e d  

Insla11 iron material 

6 WELL 1 $500.00 1 

Impermeable section (by slurry columm) 42652.5 VSF I 
$7.50 

I 

1 $319.894 

I 

I 

I i 60% 0, iron cost 1 $222,075 

12 

17850 

528.75 

539.41 

24 

DAY 

SF 

TON 

S3.64 

S700.00 

HR S60.00 / 

$64.974 

$370.125 

$135.00 

5100.00 

$23.00 

24 1 HR 

6 

50 

WELL 

LS 

DRUM 



TABLE F.16. WORKSHEET FOR CAPITAL COST OF ALTERNATIVE 9 

! InStitMii~I Action 
Surface Cap 
In-situ Groundwater Treatmerd 

11 COST COMP~FJEFJT u a u ~ ~ ~  u ~ r r  u UNIR~X~ BASIS 
( Mobldemob (tor slurry column equtp) I 1 LS 1 1 t S180.000 

Bench a l e  study (prior to idbat ion)  

Low parmeabiky soil cap Install Soil Cap (incl. matllaborlequip) ! CORA estimate 208300 i 

I I I i I I 

Total Diract Costs VDC) l3zzzFK 
INDIRECT CAPITAL COSTS i 

1. Engimring and Design of TDC 1 3149.497! 
2. Contingency Albwance 20% of TCC 
3. Other lnderect Costs: 

(legal fees. permits, etc.) 1% of TCC 
/ 1 Y16.3211 $20.816; 

l ~ o t a l  Indirect Costs bd 
TOTAL CAPITAL COSTS S2.081 .6OSh 

ER Program, Mound Plant Operable Unit 1, Feasibility Study Appendix F 
Revision 0 August 199? Page F1-30 
MOUND~IMIFSMA.APF 8131194 



TABLE F.17. WORKSHEET FOR ANNUAL OPERATING COSTS OF ALTERNATIVES - 

i ALTERNATIVE D 

2. UAIN'TENANCE I 

ER Program, Mound Plant 
Revision 0 
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