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CI-!APTER I 

INTRODUCTION 

Background 

According to a study by the Congressional Budget Office, Texas 

leads the nation in hazardous chemical waste production. As of May, 

1989, the Texas Water Commission had identified approximately 200 

operating hazardous waste land disposal facilities and 230 waste 

storage and processing facilities. This waste poses a serious threat 

to the state's water resources. One of the more obvious threats comes 

from chemical spills and leaks into surface water; however, a qrowing 

concern is the contamination of ground water. Ground water in the 

United States supplies about 25 percent of the fresh (or potable) 

water. This figure is higher in certain areas of Texas, especially 

those areas which draw water from the Ogallala aquifer. Ground water 

covers large expanses of land, has stratified layers which cause 

interconnection between layers of ground water, and very little, if 

any, cleansinq takes place in the ground water. Recause ground water 

is so important and so fragile it is important to prevent the 

contamination of surface water and the spread of contamination to 

ground water. 

In 1980, the Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA), commonly known as the .. Superfund" law, was 

passed to provide federal and state governments with the means to 

respond directly to any problems of abandoned or uncontrolled 

hazardous waste disposal sites. Sites for which this fund is neP.ded 

are chosen due to their dangerous potential for water supply 
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contamination. As of July, 1989, 799 sites were on the National 

Priorities List (NPL), with 28 of these sites in the State of Texas. 

Purpose and Scope 

The purpose of this study is to provide an examination of the 

process and operation of the 1980 Superfund legislation to clean up 

contaminated sites, particularly sites which involve surface and 

ground water contamination. 

The specific objectives of this study are to describe the 

legislative background of Superfund, explain the Superfund process, 

examine four Superfund cases in Texas, and then to draw conclusions 

about Superfund based upon the above four Superfund cases. 

Organization of Study 

Chapter II of this thesis will examine various pollution issues, 

mainly those which deal with surface and ground water pollution. This 

chapter identifies the various types of pollution receivina water, the 

sources of water contamination, the types of water contamination, the 

threat of hazardous waste, and Federal and state water laws. The 

information from this chapter, "Water Pollution Issues," will later be 

incorporated in Chapter IV's analysis of the Superfund cases. 

Chapter III's purpose is to provide knowledqe of Superfund 

legislation and process. This chapter, "Superfund," includes the 

history of Superfund, an explanation of the Superfund process, and an 

introduction to the four Superfund cases examined in Chapter IV. 

The fourth chapter, "Analysis of Texas Water Contamination: 

Superfund Case Studies" provides an in-depth examination of four Texas 
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Superfund cases. These four cases are Bio-Ecology, Geneva, Odessa 

Chromium I, and Triangle. These four warrant attention since they are 

either in the Remedial Design phase where engineering plans and 

specifications are drawn up or they have begun the Remedial Action 

phase, which means they have begun actual site cleanup. In addition, 

these sites represent a geographical spread, from Houston to Dallas, 

to Odessa. The last part of this chapter compares the four cases to 

one another in terms of their Superfund process "phases," time spans, 

and costs. 

The final chapter, the summary and conclusions, combines the 

information and background from the previous chapters to make some 

overall comments and observations about water contamination and the 

role of Superfund to control this problem. 

Sources 

The nature of the proposed study dictated the case study 

approach. Thus, primary and secondary sources for each of the 

Superfund cases selected in Texas were augmented by personal 

interviews and telephone calls to the Texas Water Commission and the 

Environmental Protection Agency personnel. In many instances, 

complete data were unavailable or were of an impressionistic nature, 

precluding the use of more analytical approaches to analysis. 

The information for this thesis came from primary and secondary 

sources. Chapter II relies heavily on Tom Tietenburg's book, 

Environmental and Natural Resource Economics, and other natural 

resource economic writings. 



Government literature (pamphl~ts and documents), includinq 

Congressional records, were used to write the third chapter on 

Superfund. Articles from various sources were also used to develoo 

the background for Superfund and to gain some insight into the 

successes and failures of Superfund. 

4 

Most all of the case study facts were obtained from the Texas 

Superfund Notebook written in 1989. Since the Texas Superfund 

Notebook is a simplification of each case, it was necessary to ao to 

Austin to obtain more specific details. The Central Records Office in 

Austin contains microfiches of all the paperwork and documentation for 

each Superfund case. There, documentation was reviewed and interviews 

were conducted with individuals involved in the actual Superfund 

process. Documents were obtained which explain and show how the 

Hazardous Ranking System is set up. The individuals who are 

responsible for the Superfund operation were extremely helpful in 

granting me interviews and providing me with valuable information. 



C~APTER II 

WATER POLLUTION ISSUES 

Introduction 

Water quality is an important issue that continues to qain more 

attention. According to ~owe (1979, p. 281), the "largest proqram of 

public expenditure aside from defense in U.S. history is now in 

progress to improve and protect water quality." Water pollution has 

increased due to increased industrialization, expanding agricultural 

production and its use of chemicals, and a growing population. 

Expected growth in water usage will lead to an increased need for 

clean water, so it is necessary to protect our water resources. Other 

reasons for controlling water pollution include (1) threats to both 

plant and animal health, (2) the growing use of water for recreational 

purposes, and (3) the growing aesthetic appreciation of nature. 

This chapter's purpose is to set the stage for the following 

chapters by providing background information on important water 

pollution issues. The first part of this chapter identifies the 

various types of pollution-receiving water, the next part deals with 

the sources of water contamination, the third part examines the types 

of water contamination, the fourth section looks specifically at the 

threat of hazardous waste, and the last two sections concern 

themselves with water laws on both the Federal and the State level. 1 

1The format and structure of this chapter follows that presented 
by Tom Tietenberg in Environmental and Natural Resource Economics. 
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Types of Pollution-Receiving Water 

Surface Water 

There are two primary types of water. The first one is surface 

water, which consists of rivers, lakes, and oceans coverinq most of 

the earth's surface. Surface water provides a source of drinking 

water, but is also used for other purposes such as irrigation and 

recreation (swimming, fishing, and boating). 

Ground Water 

The second type of water, ground water, is subsurface water 

located within water tables in soils, sand or other porous materials, 

or in rock formations, or in fully saturated geologic formations 

called aauifers. For the most part, ground water is used for 

irrigation and as a source of drinking water. Tietenberg states that 

"approximately 50 percent of the population relies on ground water as 

the primary source of water for drinking" fp. 405). 

6 

Although some ground water is renewed by recharging from 

rainfall, or water runoff, most accumulates slowly over time and once 

depleted cannot be easily recharged (Tietenberg, 1984). If the ~round 

water table drops to a certain low level the aquifer could collapse in 

on itself. If this happens, the surrounding soil would enter the 

aauifer, contaminating it and making it useless. 

Ground water currently supplies only 25 percent of the fresh 

water for the United States, but estimates say that the volume of 

ground water is approximately 50 times the annual flow of surface 

water. At the present time the use of ground water is growing at a 



rate faster than that of surface water. It is important to note, 

however, that a study done in 1980 by the Council on Environmental 

Quality revealed that out of 16,000 trillion gallons of ground water 

believed available for extraction in the United States only 400 

trillion gallons of ground water are available on a renewable basis 

(Tietenberg, 1984, p. 196). 

Sources of Water Contamination 

Generally speaking, water pollution usually occurs by human 

accident or through natural forces such as saline water contamination. 

A certain percentage of contamination is, however, deliberate since 

water sources in the past and in the present provide a convenient 

place to dump municipal or private sewage and industrial wastes. In 

order to understand water contamination it is important to understand 

what its sources are. 

Nonpoint Source 

Water contamination can be broken down into two sources. The 

first source is nonpoint source, where water contamination occurs in 

an indirect and diffuse manner. The majority of nonpoint sources 

affecting surface water come from agricultural activity, urban 

storm-water runoff, silviculture, and individual disposal systems. 

Agricultural contamination comes from erosion of the topsoil, 

fertilizer, animal waste, and pesticides. Urban storm-water runoff 

comes from pollution causing materials whose particles run into 

streams and rivers; a large majority of this includes lead. 
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Silviculture2 deals with forest conservation, and when proper care is 

not given, soil erosion can occur. Streams can also be endangered 

when the necessary shade is removed. Individual disposal systems, in 

particular rural septic system malfunctions can contribute to water 

pollution. 

Ground water contamination usually comes from the seepage of 

waste and other pollutants into the earth and into aquifers (Sweeten, 

1989). Ground water contamination is generally arranoed into three 

categories: (1) water disposal, (2) use of chemicals on the land 

surface (including accidental spills on land and into wells while 

mixing, loading or transporting chemicals) and (3) saltwater 

encroachment. Sources of these types of contamination include 

11 industrial and municipal landfills and lagoons, underqround storage 

tanks and chemical oil and brine spills, ••• pesticides, fertilizers, 

septic tanks and well injection of wastes .. (Sweeten, 1989, p. 5). 

Point Source 

8 

The second source of water pollution is point source, which 

refers to discharges that enter surface water at a specific location 

through a pipe, outfall, or ditch. ~ost of the point sources are 

industrial sites and municipalities. The EPA by 1980 had identified 

some 59,907 point sources; 15,395 of these being municipal discharaers 

(Tietenberg, 1984). 

2silviculture is the care and cultivation of forest trees. 
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Types of Water Contamination 

The amount of damage done to the primary water sources depends 

upon the ability of the water environment to regenerate itself. If an 

environment is unable to absorb pollutants then it is said to possess 

no absorptive capacity. The type of pollutant which cannot be 

absorbed is referred to as a stock pollutant. Pollutants which have 

some absorptive capacity are called fund pollutants. Within the fund 

pollutant category exists a range of pollutants which can be placed on 

a scale according to their absorptive capacity. 

Stock Pollutants 

Stock pollutants are the most troublesome type of pollutant since 

water sources are unable to cleanse themselves naturally, and because 

these stock pollutants are difficult to monitor. Oftentimes it is 

necessary to take samples from the sediment rather than the water 

itself, because stock pollutants will sink to the bottom. The ma~or 

forms of stock pollutants are inorganic chemicals and minerals. This 

includes heavy metals such as lead, cadmium, and mercury. 

Fund Pollutants 

Fund pollutants, unlike stock pollutants, allow the environment 

some assimilative capacity. The various types of fund pollutants 

range from those with a very large absorptive capacity to those with 

virtually no absorptive capacity. 

One type of fund water pollutant is called deqradable because it 

breaks down into parts, within the water. These wastes usually come 

from organic residuals which are broken down by bacteria in the water. 
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This poses a problem in that the breakdown uses oxygen. If this 

occurs on a large scale, fish and aerobic bacteria that need this 

oxygen may die. When this happens, to a large enough extent, a stream 

becomes anaerobic (lifeless, and dark, and foul smelling). 

Another type of fund pollutant is called thermal pollution, which 

comes from the injection of heat into a water source. Industrial 

plants or electric utility plants are the main sources of this type of 

pollution. When companies use surface water as a coolant and return 

the heated water to the water source, the dissolved oxygen content of 

the water source falls, once again causing the potential for serious 

ecological changes. 

A third type of fund pollutant comes from plant nutrients such as 

nitrogen and phosphorus. These nutrients will cause aquatic plant 

life to grow, and if they grow in excess can cause problems such as 

bad smelling, foul tasting and dull, murky looking lakes or streams. 

Persistent pollutants have a complex molecular structure which is 

not effectively broken down in streams. These pollutants become a 

part of the food chain and since degradation takes place so slowly, 

the pollutants can travel long distances in water through fish and 

other aouatic life. 

The last type of pollutants are infectious orqanisms such as 

bacteria and viruses which enter surface and ground water by way of 

animal waste and by industrial waste such as tannin9 and meat packing 

waste. 

Since the mid-1960•s knowledge about water pollution control has 

increased so that the above mentioned factors can be better prevented 
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and/or controlled. Many problems still exist, and in order to control 

these types of pollutants, extensive monitoring is necessary. This 

can be expensive and time consuming, and in the case of persistent 

pollutants, monitoring can be very difficult since the pollutant may 

not be found in the water but somewhere in the food chain. More 

emphasis has also been placed on the reduction and control of 

hazardous waste creation which makes up the majority of stock 

pollutants and poses the most serious threat to water sources and 

subsequent users. 

The Threat of Hazardous Waste 

Threats to water supplies arise when hazardous substances leach3 

into ground water from improperly designed sites, which in turn 

contaminates drinking water from municipal wells, private wells and 

natural springs. Hazardous waste can also contaminate surface water, 

thus endangering lakes, the aquatic life in them, drinkin9 water, and 

recreation areas {see FIGURE 2.1). 

The Resource Conservation and Recovery Act of 1976 (RCRA), which 

was reauthorized in 1980 and 1984, identifies a waste as hazardous if 

it possesses one or more of the following characteristics: 

(1) Ignitability - ignitable wastes can create fires or 
explode under certain conditions; 

(2) Corrosivity - corrosive wastes include those that are 
acidic and those that are capable of corroding metal; 

(3) Reactivity - reactive wastes are unstable under normal 
conditions. They react violently with water or air; 

(4) Toxicity - toxic wastes are harmful or fatal when 
ingested or absorbed. 

(Texas Water Commission, 1988) 

3Leach in this instance refers to hazardous substances which have 
dissolved down into the water table. 
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FIGURE 2.1· Contamination from Dumping and Poor Disposal 
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According to a 1985 estimate by the Chemical Manufacturers 
Association, 212 million metric tons of hazardous waste were 
generated by United States industries, and Texas led the 
nation by generating 37 million metric tons - 17% of the 
U.S. total and more than twice the amount of any other state. 
(Texas Water Commission, 1988) 
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Consumers also generate a large amount of hazardous waste. The 

U.S. Environmental Protection Agency (EPA) estimates that the average 

family generates 7,200 pounds of hazardous waste a year. 

With the growing amount of hazardous waste comes a need for more 

disposal facilities. The State of Texas currently has 37 hazardous 

waste incineration facilities, 58 operating and/or permitted hazardous 

waste disposal facilities, and 114 interim status and permitted 

hazardous waste storage/treatment facilities (see FIGURES 2.2, 2.3, 

and 2.4). Thus, it is apparent that an increasing number of potential 

threats to Texas water sources exists. 

Incidences of ground water contamination have increased over the 

years, thus endangering the environment and the public's health. 

Ground water contamination has also caused additional expense to the 

Federal, State, and Local governments. An illustration OT the ground 

water contamination problem is the Buffalo Sprinqs-Lake Ransom Canyon 

(BS-LRC) area in Lubbock County. Since the 1930's Lub~ock, Texas, has 

used municipal effluent for cropland irrigation on a farm north of the 

RS-LRC area. Forty years after farmer Gray began applying the 

municipal effluent, the BS-LRC area was found to have hiqh levels of 

nitrates and chlorides. Due to this contamination the City of Lubbock 

had to provide and pay for fresh water to the affected areas. 



Facility 

1. American EnvitOntec:h• 
2. BASf lnmonl Corp. 
3. BP ChemicaJs 
4. CaLaJyst Resources 
5. Celanese ChemicaJ Co. 
I. Chetrical Waste Management 
7. Oixico Inc.. 
a. Cow Chemical Co. 
I. Cow Chemical Co. 

10. duPon& de Nemours & Co. 
11. duPOtd de Nemours & Co. 
12. duPonl de Nemours & Co. 
13. AAC Corp. 
14. Gul Coast Waste Olspo$al AuthoriV 
15. Hoechsl Celanese Corp. 
11. Houston Chemica! S.M:es• 
17. Mcbay Corp. 
1 a. NaJco Chemical Co. 
19. Oc:cademal Chemical Corp. 
20. P&lbn& lntenwlonal 
21. Pennwall Corp. 
22. Pennwal Colp. 
23. PhiJiipc 66 Co •• 
24. Ouantum Chemicals 
25. Rollins Environmental S.Mc:es 
21. Sandcz Crop Proaedion 
27. SheU Chemical Co. 
28. Slautfer Chemic:al Co. 
29. Slering Chemicals. Inc. 
30. Texaco Chemical Co. 
31. Texaco Chemical Co. 
32. Texas Eastman Co. 
33.o: Union Catt>ide Corp.• 
:s.. lJnjon Catbide Corp. 
35. u.s. Army-Aed FWet Army Oepoc 
34. U.T. Medical Branch 
37. U.T. Soulhwestem Medical C.nset 

location 

Houston 
Fr .. port 
Port Lavaca 
Pasadena 
Seabrook (Hanis Co.) 
PortMhur 
Oal&as 
LaPorte 
FrMpOrt 
LaPorte 
Orange 
Beaumont 
Pasadena 
Texas City 
CINr Lake (Hanis Co.) 
Bayport (Harris Co.) 
Baytown 
Sugat Land (Fort Bend Co.) 
Oeer Park 
Houston 
Houston 
Beaumont 
SwNny (Brazoria Co.) -
Oeer Part( 
OHrPattt 
Beaumont 
o .. rPatk 
Houston 
Texas City 
Conroe 
Pott Neches 
Longview 
Port Lavaca 
Texas cay 
Bowie County 
G&Jwaon 
OaiU 

FIGURE 2.2: Hazardous Waste Incineration Facilities 

14 



15 

State of Texas 

FIGURE 2.2: Continued 
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Facctay Loe.atiOft 

1. lolftacOOWI MCo. ~ 

2. lolftacOOiiCo. Tea.aCiy 

'· ~T~&SMUFeA.A. ~ 

•• BASI WnDIII Cofp . FteepcMt 
5. BP~ POll &.•v~ 
I. c.&AMM e,...,nv AMini 8-"'P 
7. ~~Co. CotpuaCM&d 
I. Cftaplllat SIMI Co. tJdO&tliaft 

•• CMiftC:It wuae LUMQe,.,. Pof\~ 
10. o.mc.a. wuae LUMQe,.,. Corpua Qvi5U 

"· CNvroft U.S.A. EIPUO 
12. C.O.ft C...Cral ~Colp. Pas~na 
13. ~ Sl\aiiWOCII a..oor• <:4uftlr 
1•. ~Sftamroca nv .. ANoera 
15. Qo. OeCftCIII Co. Fteepoft 
11. OJPora o. ...,_,. &dUft'Ota 
17 • ..,....,..~ Vcsona 
11. E -srsa-- Inc. Gt .. nwillt 
11. Ea.,tColp. Pa~ 

20. ea .. eo. .. ,.ow-
21. , .... Oil' CMmical Co. log~ 
22. , .... Oil' a..ma. Co. Poll~ 
23. Goalal w ...... .._. 1ne. T,_ 
~. GNe IUIIeries Inc. Fnlco 
25. Gul eo.ua wuae ~ ~ TeuaCir 
21. HoecNa c:.anese COI1L a.,o., 
27. t4DeGIII c.a.nese COI1L Cleat uu CHaiN Co.) 
21. HoecNI C.aanese Cofp. Cotpa Clvtlti 
21. KM.wcGM 0\elftc.al COI1L Te~ 
30. ICoc:ft Reeinftg Co. c:orp... CIWilli 
31. Une Slat~ Inc. lone $&at 
3Z. Lone $&ar WUie Diqlolal Ser.rcll. Inc. CaNun CouiWr 
31 L,..,_IP-~ Haustoft 
~. UaiON SeMI:» Co. ..,.ow-
35. t.aabay Cotp. a.,.own 
31. ..... OiC41p. Beaumonl 
n. ~Co. ~ 

:M. PWipl P.ti'Oie\ll'ft Co. Borg« 
31. ~,...,_..,.Co. s....., 
40. QuanaCotp. ~ 
41. Rt•ene~Co. ()Oeu.a 

42. Ao11in1 E..WW.tNnsal S.VC. O.etPMl 
43. SNI~Co. OeetPaltl ... SMIOiCo. OOH&a 
45. ~~&eft\ AeliNng Cotpa ClvisU .... Sl.aN:Iald ~ Sift Antonio 
47. SWE,..IPAM PollMtu .... ~Me&all s.;.-... T..-. Aelftn9 & UaiUI6ng AIN,_ 
SQ. Teaa E&SJ~Nft Co. Longwiew. 

St. TeuaEcdogis• AoOI'o-1 
sz. Ttaft~Wftlilm Ppeine FOil Slodtlon 
53. T,.., Pipe lndusiMS T)'W 
s.. ~c..o.:. POll Lavaca 
55. UriiOft Oi ell CIWomie NecSel\and 
st. UIWeod Re~ Aec:awty 84Ming 

S7. u.s. ~ .w. AtJtttr Depoe T~ 

sa. usx Coop. ..,. ... 

FIGURE 2.3: Operating and/or Permitted Hazardous Waste Disposal Facilities 
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State of Texas 

FIGURE 2.3: Continued 
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State of Texas 

FIGURE 2.4: Continued 
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Although some contaminants can be removed through filtration and 

absorption as water seeps through the rock layers, this is not always 

the case. Many toxic chemicals cannot be filtered out, and since the 
4 rate of recharge of ground water is often small, very little dilution 

occurs. So, the need for a strict water pollution law is necessary to 

insure the earth's surface and ground water. 

Federal Water Pollution Control Policv 

The majority of water pollution control policy did not come about 

until the 1970's when Congress passed extensive amendments to the 

Federal Water Pollution Control Act {FWPCA) (Downin9, 1984). In the 

preamble of the 1972 Water Polution Control Act, two important aoals 

were, first, " ••• that the discharoe of pollutants into the navigable 

waters be eliminated by 1985," and second, " ••• that wherever 

attainable, an interim goal of water auality which pro"ides for the 

protection and propagation of fish, shellfish, and wildlife and 

provides for recreation in and on the water be achieved by July 1, 

1983" (Tietenberg, p. 411). This Act's purpose was "to respect and 

maintain the chemical, physical, and biological integrity of the 

Nation's waters" (33 U.S.C. 125, 1982). 

Under the Federal government, the Environmental Protection Agency 

(EPA) (formed in 1968), sets standards which all water pollution 

sources must adhere to. This meant that by 1977 all water pollution 

4small in this instance meaning approximately two tenths of an 
inch per year for the Ogallala aquifer. This may vary depending on 
the aquifer. In the case of the Edwards aquifer, recharge time would 
be higher. 
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sources had to install the "best practicable technology" (BPT) as 

defined by the administrator, or, in the case of a discharge into a 

publicly owned area, as prescrjbed by administrative rules. BPT was 

to take into account factors such as age of eouipment and facilities, 

the type of process used, engineering problems arising from changes, 

and the total cost in relation to achieving effluent5 reduction. By 

1983, the "best available technology economically achievable" (RAT) 

was to be adopted. Once again BAT was to be determined by the 

administrator or by the administrative laws. Each individual state 

was then required to enforce the EPA regulations. Complications arose 

in the definition of BPT and the implementation of both RPT and BAT on 

a private and a public level. 

In 1974, Congress set forth the Safe Drinking Water Act (SDWA), 

since the FWPCA's water quality standards were less than desirable for 

community drinking water systems. This act specified maximum 

allowable levels for bacteria, turbidity (muddiness), and chemical-

radiological contaminants. 

The 1977 Amendments modified the 1972 FWPC Act by clarifying the 

distinction between conventional and toxic pollutants, increasing the 

requirements placed on toxic pollutants, and extending most all of the 

1972 deadlines, due to increased pressure from private industries. 

From 1984 to 1986 Congress tried to make amendments to the FWPC 

Act. Although the Act was vetoed in 1986, it was passed by a 

substantial margin and became law on February 5, 1987 (Ray, 1987). 

5Effluent in this case refers to an outflow of waste. 



Significant changes were made in the following areas: 

construction grants {including new appropriations and 
provisions for state revolving fund programs); standards and 
enforcement (including stronger enforcement powers and 
non-point source management); permits and licenses 
(including municipal and industrial stonmwater permitting 
requirements and water quality standards implementation); 
and many miscellaneous provisions related to agricultural 
stormwater control, judicial review, and Indian tribes. 
(Ray, 1987, p. 829) 

The EPA was also required to conduct studies on water pollution in 

aquifers and the water quality of dams. 

While these laws were passed by the Federal government, it was, 

and is, up to the regional EPA offices and the individual states to 

enforce these laws. In order to handle the work load, the EPA is 
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divided into 10 regions. The region which includes Texas is 

headquartered in Dallas, Texas. This region (Region VI) also includes 

New Mexico, Oklahoma, Arkansas, and Louisiana {see FIGURE 2.5). 

Texas Water Pollution Control Oraanization 

Texas, like all states, is required to obey the Federal laws on 

water pollution control, and to enforce these laws. In order to 

understand how these laws are applied, it is important to examine the 

structure of water pollution control in Texas. 

The Texas Department of Water Resources was originally 

responsible for enforcinq the EPA standards and laws. On September 1, 

1985, the Department of Water Resources was abolished and in its place 

the Texas Water Commission (TWC) was formed. The TWC "is responsible 

for implementing State laws relating to water and aggressively 

enforcing all rules, standards, orders, permits, licenses and laws 



4- Alabama 
10- Alaska 
9- Arizona 
6- Arkansas 
9- California 
8- Colorado 
1- Connecticut 
3- Delaware 
4- Florida 
4- Georgia 
9- Hawaii 
10-Idaho 
5- Dllnois 
5- Indiana 
7- Iowa 
7-Kansas 
4-l<entucky 
6- Lnuisiana 

1- Maine 
3- Maryland 
1· Massachusetts 
5- Michigan 
5-Minnesota 
4- Mississippi 
7- Missouri 
8- Montana 
7-Nebraska 
9- Nevada 
1- New Hampshire 
2- New Jersey 
6- New Mexico 
2- New York 
4- North Carolina 

8- North Dakota 
5- Ohio 
6- Oklahoma 
tO-Oregon 
3- Pennsylvania 
1- Rhode Island 
4- South Carolina 
8- South Dakota 
4- Tennessee 
.i- Texas 
8- Utah 
1- Vennont 

FIGURE 2.5: EPA Regional Offices 

3- Virginia 
10- Washington 
3- West Virginia 
5- Wisconsin 
8- Wyoming 
9- American Samoa 
3- District of Columbia 
9- Guam 
2- Puerto Rico 
2· Virgin Islands 

23 



24 

Region EPA 

1 Boston ( 617) 565-4502 

2 New York (212) 264-2515 

3 Philadelphia (215) 597-9904 

4 Atlanta (404) 347-3931 

5 Chicago (312) 886-6871 
(Outside illinois) 1-800-621-8431 

6 Dallas (EPA) (214) 655-2270 
Denton TX (FEMA) 

7 Kansas City I<S (EPA) (913) 236-2806 
Kansas City MO (FEMA) 

8 Denver (303) 293-1723 

9 San Francisco ( 415) 97 4-()577 

10 Seattle (EPA) (206) 442-1200 
Bothell, W A (FEMA) 

FIGURE 2.5: Continued 
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under its jurisdiction" (Texas Water Commission, 1988). In order to 

fulfill its duty the TWC can fine companies up to $10,000 per day for 

each violation. 

The TWC is broken down into seven divisions which are as follows: 

(1) the Legal Division, 

(2) the Water Utilities Division, 

(3) the Hazardous and Solid Waste Division, 

(4) the Administrative Services Division, 

(5) the Field Operations Division, 

(6) the Water Rights and Uses Division, and 

(7) the Water Quality Division. 

These divisions are then further broken down into various sections to 

specifically deal with individual problems. There are 14 regional 

districts located in Texas (see FIGURE 2.6) which fall under the field 

operations division. 

As the incidences of water pollution increase in Texas it becomes 

more difficult, but more essential for the State to control and 

enforce water pollution laws. In 1980, Congress enacted the 

Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA), commonly known as the "Superfund" law, which came from the 

National Contingency Plan (NCP), published in 1968 as part of the 

federal water pollution control program. This provides a means for 

cleanup of contaminated areas where surface water and ground water are 

endangered; chapter three will deal with the Superfund law. 



-
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FIGURE 2.6: 

REGION/ 
DISTRICT LOCATION 

1 AMARILLO 
2 LUBBOCK 
3 WACO 
4 DUNCANVILLE 
5 TYLER 
6 BEAUMONT 
8 SAN ANTONIO 
9 SANANGELO 

10 ODESSA (HOQ) 
ELPASO 

11 WESLACO 
12 CORPUS CHRISTI 
14 AUSTIN 

SOUTHEAST REGION 

SER·H 

Location of Field Offices 
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Conclusion 

This chapter has provided a brief background on water pollution 

issues in order to prepare the reader for the following chapter on the 

Superfund law, and to illustrate the importance and the complexity of 

water pollution control. 



CHAPTER III 

SUPERFUND 

Introduction 

In order to deal with the growinq problem of water contamination, 

Congress enacted in 1980 the Comprehensive Environmental Response, 

Compensation and Liability Act (CERCLA), also referred to as 

''Superfund." This Act provides funding for the cleanup of abandoned 

waste sites and for major emergencies caused by spills or hazardous 

waste releases. 

This chapter's purpose is to examine Superfund. The first part 

looks at the history behind its formation; why it was formed, and how 

it was formed. The next section deals with the Superfund process, 

its means of enforcement, and the involvement and coordination between 

the Federal, State and local levels. The last section introduces the 

four diverse Superfund cases which are analyzed in Chapter four. 

Background of Superfund 

In the 1960's, the environmental movement took off with an 

emphasis on ecology. Books such as Rachel Carson's Silent Sorina 

(1962), and George Perkins Marsh's Man and Nature (1864), awoke people 

to the importance of man's interaction with nature and the 

environment. With the proliferation of power plants, nuclear energy, 

and pesticides, the ecological movement shifted to include human 

health. The public became more informed about the consequences of 

careless dumping and disposal methods. They learned that improper 

28 



disposal, especially of hazardous waste, could cause surface and 

ground water contamination, which in turn could jeopardize the 

public's health. Due to this increased awareness, the public out 

pressure on Congress who in turn enacted laws to protect the 

environment and the public. 

29 

Some of the first major laws included the Clean Air Act of 1~65, 

which led to many later air quality acts, and the Texas Solid Waste 

Disposal Act (TSWDA) of 1~69, which initiated the regulation of 

industrial solid waste management in Texas. Important acts from the 

1970's include the Federal Water Pollution Control Act of 1972. From 

this Act came the National Contingency Plan which served as the 

blueprint for Superfund. Enacted by Congress in 1976, the Resource 

Conservation and Recovery Act (RCRA) re9ulates "current and future 

waste management and disposal practices" (Texas Water Commission, 

1988, P. 2). The Resource Conservation and Recovery Act helped set 

the stage for a very important act, the Comprehensive Environmental 

Response, Compensation and Liability Act (CERCLA) of 1980, more 

commonly referred to as "Superfund.'' Presently, the Resource 

Conservation and Recovery Act manages hazardous wastes qenerated now 

and in the future, CERCLA, however, has the authority and resources to 

deal with abandoned or uncontrolled hazardous waste sites of the past. 

CERCLA established two types of responses for hazardous substance 

incidents: removal or remedial action. Removal "requires prompt 

response to prevent immediate and significant harm to human life, 

health, or the environment" (TWC, 1989, p. O.la). Removal should be 

completed w1thin a year or before $2 million is ·spent. Remedial 
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action, on the other hand, deals with long-term problems of ahandoned 

and uncontrolled waste sites, and is more expensive than removal. 

This response is elaborated on below in the Superfund Process section. 

In 1986, Congress passed the Superfund Amendments and 

Reauthorization Act (SARA). SARA eliminated many of the ambiquities 

of CERCLA. Rather than leaving the law up to EPA's interpretation, 

SARA made explicit cleanup methods, and procedures. For instance, 

under Section 121, Federal and State standards were increased and made 

more specific in regards to on-site cleanups (Environmental Resoonses 

A.ct, 1980). 

In addition, SARA said that "all remedial actions must be 

protective of human health and the environment, cost-effective, and, 

to the extent practicable, they must give preference to permanent 

treatment" (TWC, 1989, p. 0.1b). Unlike CERCLA, SARA focused on 

permanent cleanup, not cost. CERCLA incorporated "fund balancino" to 

spread out costs so that all sites received some money. Accordina to 

SARA, if one site poses a larqer threat than another, then the first 

case should receive the necessary funds for permanent cleanup, 

regardless of cost. 

SARA {Sect. 122) "gave EPA explicit authority to reach agreements 

with potentially responsible parties" through such methods as mixed , 
fundina and deminimize settlements- (TWC, 1989, 0.1b). For instance, 

if a community qroup could match the EPA fund of $50,000 by about 

1see pp. 43-44 for definition of these terms. 



35%,2 then the 9roup could collect the $50,000, with the condition 

that the community use the whole amount. The various methods are 

further elaborated on in the Methods of Enforcement section. 
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Another aspect of SARA (Sect. 117) was to inform citizens of the 

proposed plan and the final plan for cleanup. The government was also 

required to explain any differences between the final action and the 

final plan. Another aspect of Section 117 was the provision to give 

technical "assistance grants to community groups near Superfund sites 

to fund their own analysis of the data generated in the RI/FS process" 

(TWC, 1989, 0.1b). This part of the law is separate from the 

Superfund process, and was important in that it kept the 90vernment 

from withholding information from the public. 

The next major change from SARA is that federal facilities are 

now required to comply with CERCLA and SARA in cleanup operations. 

The largest federal proprietor of Superfund sites is the Department of 

Defense (DOD), and the new SARA law requires that the OOD "create an 

environmental restoration program at its facilities and arrange 

funding for the effort" (TWC, 1989, O.lb). 

law, 

SARA also increased EPA authority so that the EPA can now, by 

1) Pay for the cleanup of hazardous waste sites when those 
responsible for such sites cannot be found or are 
unwilling or unable to clean up a site. 

2) Take legal action to force those responsible for 
hazardous waste sites that threaten public health or the 

2This 35% could consist of in-kind labor, facilities, etc., it 
need not be actual monetary outlays. 



environment to clean up those sites or pay back the 
Federal government for the costs of cleanup. 
(Environmental Protection Agency, 1987) 

The last SARA revision deals with Superfund financing. 
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Originally under CERCLA, $1.6 billion was collected from chemical and 

petroleum industries in the form of taxes. 3 This money was then put 

into a trust fund to be used as needed under CERCLA. The trust fund 

is referred to as the "Post-closure Liability Trust Fund," and 

consists of "such amounts as may be appropriated, credited, or 

transferred to such Trust Fund (Environmental Responses Act, 1980, 

p. 2,805). SARA increased the trust fund by $8.5 billion to be used 

over the following five years. 

Changes were also made under SARA in regards to the tax 

collection laws. These changes include: 

1) 

2) 
3) 

4) 

5) 

an increase of the petroleum tax from 0.79 cents a 
barrel to 8.2 cents a barrel, 
an increase in the tax on the chemical xylene, 
an exemption on export tax, which means that no tax 
shall be placed on "the sale by the manufacturer or 
producer of any taxable chemical for export", 
an exemption from tax for the following chemicals if 
they are recycled: chromium, cobalt, and nickel, and 
an exemption of substances used in the production of 
animal feed (nitric acid, sulfuric acid, ammonia, and/or 
methane used to produce ammonia. (Environmental 
Responses Act, 1980, p. 2,805). 

Along with new Federal laws, such as CERCLA and SARft, came Texas 

laws to aid in the implementation of the Federal laws. In 1981, Texas 

Senate Bill 758 provided the Texas Disposal Facility Response Fund 

3Taxes include a $2.13 charge per dry weight ton of hazardous 
waste. 
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with the necessary resources so that the State could become a manaqin~ 

partner with the Federal government in the Superfund program. 

Texas involvement again increased in 1982 when the Texas 

Department of Water Resources was given the authority to develop and 

manage the Superfund program in Texas. In order to address those 

cases ineligible for the Federal Superfund, the 69th Legislature, in 

1985, amended the Texas Solid Waste Disposal Act (TSWDA) of 1969 to 

include the Texas Registry. This Act requires that the state program 

first seek responsible party funding for site cleanup, if the 

responsible parties cannot or will not comply with the order the State 

will fund cleanup and later seek federal funds, as a last resort the 

State can obtain funds from the Hazardous Waste Disposal Fee Fund4 

(TWC, 1989). In 1987, the Texas Reqistry included ten sites which 

were 11 ranked" according to the EPA's Hazard Ranking System. Within a 

year, 17 new sites were included on the list. As of April 1989, 29 

sites were on the Texas Reqistry (see FIGURE 3.1). 

The Superfund Process 

There are nine major steps in the Superfund Process (see Fir,URE 

3.2), and at any time during the process, cleanup of the site may take 

place. Concurrent with this process is the Superfund Remedial/ 

Enforcement Process, which is examined in the next section. 

The first step in the Superfund Process is the discovery of a 

possible environmental problem. Many hazardous spills or potentially 

4"This fund is generated by a fee on the disposal of each dry 
weight ton of hazardous waste in Texas. As of December 1988, the fund 
contained approximately $17.7 million" (TWC, 1989, p. 0.?). 



1. Houston Scrap, Houston, Harris County 
2. Rio Grande Refinery I, Sour Lake, Hardin County 
3. Ria Grande Refinery U, Sour Lake, Hardin County 
.t. Houston Lead, Houston, Harris County 
5. State Marine, Port Arthur, Jeffenon County 
6. Precision Machine, Ode~~a, Ector County 
7. Sonia International, Ranger, Eostlond.County 
8. Mointech lntemationol, Port Arthur, Jeffenon County 
9. Federated Metals, Houston, Harria County 

10. Gulf Metals, Houston, Harris County 
11. Wortham Lead Salvage, Eustace, Hendenon County 
12. Texas American Oil, Midlothian, Ellis County 
13. Niagara Chemical, Harlingen, Cameron County 
1-t. International Creoaotin;, Beaumont, Jeffenon County 
15. McBay 0.1 and Gaa, Grapeland, Houston County 
16. Aztec Mercury, Alvin, Brazoria County 
17. Solvent Recovery Services, Atcola, Fort lend County 

· 18. Harris Sand Pits, Von Ormy, lexar County 
19.. Butler Ranch, Komea County 
20. Pip Minerals, Uberty, Uberty County 
21. Hayes-Sammona Warehouae, Mission, Hidalgo County 
22. Baldwin Waste Oil, Robstown, Nuecea County 
23. Waste Ot1 Tonk, Houston, Harris County 
2-t. Hall Street, Dickinaon, Galveston County 
25. Unnamed Plating Site, El Paso, EJ Paao County 
26. La Pata Oil, Houaton, Horria County 
27. Munoz Borrow Pits, Minion, Hidol;o County 
28. South T exoa Solvents, Banquete, Nueces County 
29. Beatplate, Hutchina, Dallas County 

FIGURE 3.1: 1989 Final State Superfund Registry 
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dangerous sites are found and reported by the public and/or by the 

local or state government. For instance, an inspection of Geneva 

Industries done by the Texas Water Quality Board (TWQB) revealed that 

Geneva had been discharging wastewater without a permit, and that 

frequent spills and numerous leaks were taking place on the site. In 

another case, Triangle Chemical Company, local residents reported 

numerous fish kills which tipped off the Texas Department of Water 

Resources (TWC, 1989). 

Once reported, Federal and State officials review existing 

material on the site, and make a preliminary assessment based on this 

information. Important information includes old inspection documents, 

and past legal records. Officials are also interested in the material 

dumped or buried on the site; when it was dumped, and by whom. 

In the third step, the initial investiqation, a Texas Water 

Commission or EPA staff member is sent to inspect the site. An 

inspector makes note of any obvious threats such as spills, stockpiled 

wastes, old barrels, and dead or discolored vegetation. Other 

mitigating factors will be included in the report, such as the slope 

of the land, distance from homes, businesses, water wells, farms, 

etc., and the movement of water, whether by stream, ground water, lake 

or ocean. The inspector also takes samples of waste, water, soil, and 

air when relevant to the analysis. 

Based on the above findings, the site is assigned a numerical 

rating that indicates how hazardous the site may be. This fourth 

step, applying the hazardous ranking system, was developed by the EPA, 

and the rating depends upon the "relative risk or danger to the public 
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health or welfare or the environment, in the judgment of the 

President .. (Environmental Responses Act, 1980, p. 2779). When judoing 

a site, the President should take into account: 

1) 
2) 

3) 

4) 
5) 
6) 

7) 

the population at risk, 
the hazard potential of the hazardous substances at such 
facilities, 
the potential for contamination of drinking water 
supplies, 
the potential for direct human contact, 
the potential for destruction of sensitive ecosystems, 
State preparedness to assume State costs and 
responsibilities, and 
other appropriate factors. (Environmental Responses 
Act, 1980, p. 2779). 

In order to simplify this process the EPA created a standardized 

system of ranking each Superfund case. An example of this system is 

included in the next chapter. 

Based on the above criteria, the President will make a National 

Priorities List (NPL) to be revised annually. At least 400 of the 

highest priority sites will be listed on.the NPL, and of the top 100, 

every state shall include one site which represents the greatest 

threat in that state (Enviornmental Responses Act, 1980, p. 2780). 

As of June 1988, the NPL consisted of 799 sites from 48 
states and five territories; 378 additional sites are on the 
NPL •proposed' category awaiting a decision. Of the 1,177 
sites, both listed and proposed, there are 21 Texas sites 
that are currently on the NPL with an additional seven in 
the proposed category. (TWC, 1988, p. 4) (See FIGURE 3.3) 

If a site does not make the NPL, but poses a hazardous threat it 

may be added to the Texas Registry of hazardous waste sites. Once 

placed on the Registry, a site may be eligible for remedial actions 

under the State Superfund program. As of 1988, 12 sites were listed 

on the Registry, and another 15 were proposed. 
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FIGURE 3.3: Texas National Priority List (NPL) Site Map 
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If a site makes the NPL, the TWC conducts an in-depth site 

evaluation called a Remedial Investiqation (RI). The RI examines the 

type of contaminant present; makes an assessment of it to identifv the 
J 

degree of contamination, and establishes potential risks to the 

community. 

Next, the EPA prepares a Feasibility Study (FS), 11 which 

identifies and evaluates various alternative remedies and examines the 

feasibility of response actions being considered .. (EPA, 1988). 

Typically, the RI/FS will take approximately two years to complete. 

Decisions on cleanup method are made by the TWC and the EPA, but 

they are influenced by the public who are allocated 30 days for public 

comment. During this time, the public can write their opinion or 

attend public meetings to express their views on cleanup methods and 

any other subject relating to the site. Once the TWC and EPA have 

evaluated these comments, they select a cleanup method which is 

designed to be: 

1) protective of public health, 
2) environmentally sound, 
3) cost-effective, 
4) technically feasible, and 
5) generally acceptable to the majority of the residents. 

{TWC, 1987, p. 1) 

The final engineering plan, the Remedial Design (RD), clearly 

defines the selected remedy. This phase may take about a year to 

complete. The remedy is then implemented under the Remedial Action 

(RA) phase according to detailed plans and specifications. Completion 

of the project remedy varies, depending on the complexity of the case. 



The Remedial Design and Remedial Action must adhere to Federal 

law, and if the site is located in Texas, it must also adhere to the 

Texas Solid Waste Disposal Act (TSWDA). The TSWDA preference system 

prioritizes, by rank order preference, the various methods of 

treating, storing and disposing of hazardous waste~ which are as 

follows: 

1) minimize waste production, 
2) reuse and/or recycle waste, 
3) use a desirable method for treatment to destroy 

hazardous characteristics, 
4) use a desirable method for treatment to reduce hazardous 

characteristics, 
5) use underground injection, and 
6) use land disposal. (TWC, 1987, p. 1) 

Superfund Enforcement Process 

Throughout the Superfund Process, the EPA has the authority to 
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enforce cleanup. The enforcement process works concurrently with the 

aforementioned Superfund remedial process. The Superfund enforcement 

process consists of actions the EPA may take to reach a settlement and 

how they can compel the parties to act in accordance with the law. 

This process can be broken down into five steps. 

The first step in the enforcement process is for the EPA to 

identify the Potentially Responsible Parties (PRP's), to notify these 

parties, and to inform them of their potential liability for response 

work at the site. This notice may also include a request for 

information on PRPs and the substances at the site. In the second 

step the EPA will encourage the PRPs to do the work at the site. 

If the EPA decides that the PRP is willing and capable of 

cleanup, the EPA will, in step three, attempt to negotiate an 
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enforcement agreement with the PRP(s). This agreement may go through 

a court (perhaps a judicial consent decree) or it may be an 

administrative order (done outside of the court, by the EPA and the 

PRP). Whatever the decision, the EPA will oversee the work done on 

the project. 

If a settlement cannot be reached, then the EPA will qo on to the 

fourth step where it can issue a unilateral administrative order 

instructing the PRP(s) to take responsibility for remedial actions at 

a site or to pay the government for doing so. If the PRP(s) do not 

act, the EPA can file suit against the PRP(s), which would involve a 

trial and could take many months. 

In step five, the EPA can file suit against the PRP(s) to recover 

the money spent by the EPA for the Remedial Investigation/Feasibility 

Study stage and/or the Remedial Design/Remedial Action stage. This 

money will then be placed in the Superfund Trust Fund. 

Methods of Enforcement 

CERCLA provided the EPA with specified tools, in order to enforce 

the above steps. As a drastic measure, the EPA can take a PRP to 

court, but other, less drastic and more desirable methods exist. 

One method or tool to encourage and enforce settlement is 

referred to as mixed funding. Through mixed fundina the PRPs and the 

EPA can share the cost. There are three ways in which the parties can 

negotiate the cost settlement: 

1) Preauthorization - where the PRPs conduct the response action 

and the EPA agrees to reimburse a portion of the PRPs cost. 



2) Cash-outs - where the EPA conducts the response action and 

the PRPs pay part of the response costs. 
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3) Mixed work - where both the EPA and the PRPs agree to conduct 

and pay for a portion of the response action. (TWC, 1987, 

p. 2). 

Even with mixed funding, the EPA will continue to seek 100% 

restitution when possible. 

Another tool the EPA may use is referred to as de minimis 

settlements. These are small agreements which usually take place 

between EPA and either a small waste contributor or a landowner who 

was not involved in the creation of waste. This type of settlement is 

often accompanied by a covenant not to sue. 

A third tool used by the EPA is called a covenant not to sue. 

Usually, covenants not to sue are used when the PRP is responsible for 

only a very small portion of the site. This type of agreement will 

reduce the present and future liability of the PRPs, which encourages 

early settlement; however, the EPA will generally attach a "reopener." 

This reopener allows the EPA to hold the PRPs liable if later 

information indicates that the remedial action is not protective of 

human health and the environment, or if unknown conditions, at the 

time of settlement, become available at a later date. 

The fourth tool, non-binding allocations of responsibility 

(NBAR), enables the PRPs to allocate costs among themselves as 

proposed by the EPA. This tool encourages PRPs to settle out of court 

rather than risk being held fully responsible. An advantage of an 

NBAR is that it "does not bind the 90vernment or PRPs and cannot be 
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admitted as evidence or reviewed in any judicial proceeding, includina 

citizen suits 11 (EPA, spring, 1988). 

Federal, State and Local Involvement 

According. to the CERCLA, the Federal government must take 

response actions at a site (Federal-lead) or transfer the funds and 

management responsibility to a State (State-lead) when the State 

possesses the necessary technical and management capabilities to lead 

cleanup efforts at a site. The State can then further divide 

responsibility between other local groups such as local communities 

and government agencies (fire departments, public health agencies and 

the like) who can also contribute to Superfund cleanup. The roles of 

the various groups are complex and will be described later in this 

section. 

CERCLA, in combination with the National Contingency Plan (NCP) 

ensures State involvement by requiring the EPA and the States to work 

together during 

1) PRP negotiations, 

2) NPL listing and deletions, 

3) site study to determine cleanup options, and 

4) selection and implementation of the remedy (TWC, 1980). 

In order for the fPA to take remedial action, the State must, bv 

law, meet certain obli~ations, which are as follows: 

1) Pay part of the cleanup costs. If, at the time the hazardous 

material was released, the site was privately operated, 

without government involvement, then the State usually pays 



about 10 percent of the cleanup. State or locally operated 

sites will cost the State SO percent or more. 

2) Provide a hazardous material disposal facility(s) for waste 

removal. Facilities must meet all Federal and State 

requirements, and must not threaten the quality of human 

health and the environment. 

3) Guarantee that the disposal facility can adequately handle 

all wastes generated within the State over a 20 year time 

span (effective as of 1989). 
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4) After cleanup has proven successful, operate and maintain the 

selected site remedy. The State assumes full responsibility 

for future operation and maintenance (TWC, 1987, p. 2). 

As was mentioned earlier in this section, SARA increased the 

interaction and cooperation between the Federal government and State 

and local authorities in Superfund cases. SARA also enacted certain 

mechanisms to ensure State and local involvement. 

There are two major mechanisms which force State and local 

government involvement in a site. The first mechanism is cooperative 

agreements, which send EPA funds to states, political subdivisions 

and/or Indian Tribal governments to lead in site-specific response, or 

to defray State and local costs associated with Federal-lead 

participation. This agreement also legally binds the State to 

assurances of remedial action. The second mechanism is Superfund 

State Contracts. When the EPA is leading a Superfund response action, 

the Superfund State Contracts legally bind states to provide 

cost-sharing funds to the EPA. This document also ensures that states 
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meet all required assurances under CERCLA. 

Roles of the Various Superfund Groups 

As mentioned earlier, there are many potential groups involved in 

a Superfund cleanup. The major players are the Federal government and 

the State government who, by law, are held responsible for the cleanup 

of a site. Other potential parties to the cleanup are political 

subdivisions, Indian tribes, and local governments. 

Each state decides what constitutes a political subdivision, 

whether it be a region, country, or town. States can make a request 

for a political subdivision to take the lead in a Superfund remedial 

cleanup. In this instance, the EPA and the political subdivision set 

up a Cooperative Agreement. The State must provide the above 

mentioned required assurances, and must actively interact between the 

EPA and the political subdivision. If a state takes the lead it has 

the option of hiring a political subdivision to conduct the response 

activities, and in this case the Cooperative Agreement would be 

between the EPA and the state. 

In some instances where an Indian Tribe has jurisdiction over a 

site listed in CERCLIS (EPA's data base of information on hazardous 

waste sites) the Tribe may become an active participant to the 

cleanup. The law dictates that the EPA treat Indian Tribal 

governments substantially the same as states. So, if fed~rally 

recognized, the Tribe may lead a response; however, they are not 

required to make the same assurances as the states. 
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Another important group involved in Superfund cleanups are the 

local governments. Seldom are local governments able to afford entire 

cleanups, but they can provide other beneficial services to the 

Superfund Process, such as: 1) bringing a site to the attention of 

State or Federal authorities, 2) providing public safety measures 

during emergencies, 3) providing sources of information on the site 

(location of the site, details on site history, and/or information on 

potentially responsible parties), and 4) identifying community 

concerns regarding site cleanup. During the Superfund process the 

states are authorized to work with the local community, especially in 

decisions regarding cleanup actions in their communities. Each NPL 

site designated for remedial action under Superfund must have an 

approved Community Relations Plan (CRP) in place before field 

activities can begin. 

Case Studies 

In order to better understand the Superfund process and 

operation, four Texas Superfund cases will be examined. The chosen 

sites, BioEcology, Geneva, Odessa Chromium I, and Triangle I, were 

chosen due to a number of different factors. First, these sites have 

reached completion, or are close to completion. Second, they 

represent a geographical diversity; Grand Prairie, Houston, Bridqe 

City, and Odessa. Another important factor was the type of 

contamination, ranging from land surface contamination, to surface 

water contamination, to ground water contamination. And finally, the 

cases represent different types of contaminants, from chemicals to 
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oil, to metals. The brief description of the various Superfund cases, 
-

given in this chapter, will help set the stage for the next chapter 

where a more in-depth analysis will be made. 

The first site, BioEcology, is located in Grand Prairie, Texas, 

and encompasses 11.2 acres. The contamination in this case was 

primarily on-site surface contamination, with some off-site 

contamination of drainage areas. Composite samples from the site 

indicated high concentrations of lead, arsenic, and cyanide, along 

with organic contaminants including toluene, trichloroethylene, 

benzene, methylene chloride, and naphthalene. At the present time, 

Bio Ecology is involved in Post Closure Operation and Maintenance 

(O&M). 

Geneva Industries, immediately adjacent to the corporate limits 

of the City of South Houston, in Harris County, Texas, sits on 13 

acres. Contamination was found in the 30-foot sand, surface water, 

and ground water. Contaminants consist of polychlorinated biphenyls 

(PCBs), aromatic solvents (benzene), nonaromatic chlorinated solvents 

(trichloroethylene), and polynuclear aromatic hydrocarbons (PAHs). 

Geneva has just received the go ahead, after waiting for the results 

of the pending litigation between EP~ and the State of Alabama. Now 

Geneva can complete the RA phase. 

Odessa Chromium I is located just outside the northwestern city 

limits of Odessa, Ector County, Texas. Several water wells, which 

draw from the Edwards Aquifer, have been contaminated, thus spreading 

a plume and endangering ground water within approximately a half mile 

radius. Contamination of the site includes wastewater that was dumped 
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directly on the ground. The contaminants in this case were hexavalent 

chromium, nickel and zinc. The Odessa case just received the 

Certificate of Completion for Construction of the Water System in the 

PA phase. 

The last case, Triangle Chemical Company, operated a chemical 

mixing and blending facility near Bridge City, Texas. Near surface 

soils on the site were found to be contaminated with various 

industrial cleaning compounds, such as brake fluid, antifreeze, 

windshield washer solvents, pesticides, and hand cleansers. Site 

runoff into nearby Coon Bayou which ran into Cow Bayou was believed to 

have caused a high level of fish kills; however, by the time Superfund 

stepped in, the contamination was limited to on-site areas. At this 

time the RA phase is complete, and the cone penetrometer survey has 

been finished. 

Conclusion 

This chapter illustrates the extreme complexity of the Superfund 

process. For this reason, each Superfund case may vary from one to 

the next. The above mentioned cases exemplify this diversity, and in 

the next chapter, these cases will be further developed to help 

understand the Superfund process. 



CHAPTER IV 

ANALYSIS OF TEXAS WATER CONTAMINATION 

SUPERFUND CASE STUDIES 

Introduction 

This chapter provides an in-depth analysis of four Superfund 

cases, Bio-Ecology, Geneva, Odessa Chromium I, and Triangle. A 

crucial point to this chapter's analysis is that each case is unique, 

and any generalizations could result in an over-simplification. 

Still, some comparisons can be made to understand how Superfund works, 

and to later (in Chapter V) assess how well it works. To understand 

how Superfund works, each of the four cases is separated into three 

important sections as follows: 

1) The phases of the project, which include the Remedial 

Investigation (RI), the Feasibility Study {FS), the Record of Decision 

(ROD), the Remedial Design (RD), and the Remedial Action (RA). 

Although Chapter III explained the Superfund process, this first 

section for each case shows how it actually works. 

2) The time span for each Superfund ''project." This section 

includes a detailed time chart for each case, and it summarizes the 

length of time each phase took, the time it took for the in-between 

phases, and the total time for each project. 

3) The cost of cleanup, which includes a cost chart for each 

case. This last section shows the dollar amount for each phase of the 

four projects, the percent of the total cost for each phase, and the 

total amount per project. 
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The final part of this chapter includes a summary about the four 

cases. This summary is then used in Chapter V to make overall 

conclusions about Superfund, and to make suqgestions on ways to 

improve the Superfund process. 

Bio-Ecology, Inc. 

Bio-Ecology, located on 11.2 acres on a flood plain in Grand 

Prairie, Dallas County, was involved in incineration, chemical 

treatment, biological oxidation of waste waters, and landfilling of 

solids resulting from treatment processes. The resulting contaminants 

of the site include lead, arsenic, and cyanide, as well as organic 

contaminants including toluene, trichloroethylene, benzene, methylene 

chloride, and naphthalene. Contamination affected surface water and 

some shallow ground water, along with approximately 40,000 cubic yards 

of soil. The source of water contamination, as discussed in Chapter 
• 

II, was mainly point source for the surface water; pollutants were 

discharged through pipes and ditches. Floods carried some of the 

contaminated surface water off-site, thus placing this water in the 

nonpoint source category. The ground water source would be considered 

nonpoint, and involves the use of chemicals on the land surface which 

seep into the earth. 1 The type of water contamination at the 

Bio-Ecology site is labeled stock pollutant since the water sources 

are unable to cleanse themselves naturally, and come from inoroanic 

chemicals and minerals such as lead and arsenic. 

1Three categories of ground water sources of contamination were 
listed in Chapter II. 



This site operated from June, 1972 until June, 1978, when the 

company filed for bankruptcy. About two and half years later it was 

ranked using the Hazardous Ranking System under the Superfund 

legislation. 

Superfund Steps 

Bio-Ecology received a score of 35.1 on the Hazardous Ranking 

System. This score is derived by tabulating the results of three 

worksheet forms. The first form is titled "Ground Water Route 

Worksheet," the second is "Surface Water Route Worksheet," and the 

third is "Air Route Worksheet." All of these worksheets include the 

following items to be observed or evaluated: 

1) Observed release 

2) Route Characteristics 
a) Depth to aquifer of concern 
b) Net precipitation 
c) Permeability of the unsaturated zone 
d) Physical state 

3) Containment 

4) Waste characteristics 
a) Toxicity/persistence 
b) Hazardous waste quantity 

5) Taroets 
a) -Ground water use 
b) Distance to nearest well/population served 

(TWC, HRS B I, 1980) 
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Each section includes a number of possible scores and a maximum 

score. Bio-Ecology, on the Ground Water form, ranked a 45 on Observed 

release (item 1),2 so item number two, route characteristics and item 

number three, containment, were skipped. The score for itPm 4.a), 

waste characteristics, toxicity/persistence was 18 (the maximum 

possible score) due to the type of contaminant found, lead. The score 

was also very high for 4.b) waste characteristics, hazardous waste 

~uantity since the Bio-Ecology site contained 5,462 drums of hazardous 

waste. Lower scores were assigned to S.a) targets, ground water use, 

and 5.b) distance to nearest well/population served, but the results 

were still significant. The Surface Water form results were similar, 

but substantially lower than the Ground Water results. The Air Route 

form in this case did not apply, so it received a score of zero. To 

calculate the final Hazardous Ranking Score, the total score of each 

form was squared. Bio-Ecology received a 57 on the Ground Water form, 

and a ?.2 on the Surface Water form, so squarinp these numbers resulted 

in 3,249 for the Groun~ Water form and 441 for the Surface Water form. 

The next step adds these numbers, then, taking the souare root of the 

total and dividing by 1.73 the final Hazardous Ranking Score comes to 

35.1 (~.249 + 441 /1.73 = 35.1}. After Bio-Ecology received a score 

of 35.1 on the Hazardous Ranking System it was included on the 

2Item number one can either be a zero or 45. If it is 45, items 
two and three are skipped. 
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National Priority List with a rank of 536 (as of June, 19883), out of 

1,177. 

In November, 1982, Woodward-Clyde Consultants of Houston, Texas, 

was selected to conduct the Remedial Investigation/Feasibility Study. 

The results of their investigation were included in the introduction 

to this section. The following list summarizes their conclusions: 

1.a. Significant waste ouantities containing high 
concentrations of metals, cyanides and aromatic 
organics were present at the Bio-Ecology site; 

1.b. Migration pathways and migration mechanisms were 
present at the site for potential significant 
long-term waste migration to surface and subsurface 
waters and adjacent areas; 

1.c. Evidence of minor surface contamination in off-site 
drainage ditches and small traces of subsurface 
CQntamination in the quarternary gravel aquifer 
beneath the site were found; 

1.d. Waste migration to date had been primarily restricted 
to on-site locations with the exception of past 
surface off-site migration caused by flooding; 

l.e. Target receptors currently impacted were adjacent land 
areas (dead and dying vegetation) and surface waters; 

l.f. Remedial actions should be undertaken to prevent 
future surface and subsurface migration of wastes to 
surface water, ground waters and adjacent property. 

(TWC, May, 1989, p. 2.6a). 

In July, 1983, Woodward and Clyde tonsultants developed the 

following objectives which were based on the Remedial Investi~ation 

results: 

3This site is subject to change as other sites are included in 
the NPL. 



2.a. Remove above ground structures, dispose of contents, 
and treat the associated northern off-site 
contaminated soil area; 

2.b. Raise site above 100-year flood plain; 

2.c. Provide adequate site drainage; 

2.d. Treat special wastes such as buried drums and 
containers, including medical vials and laboratory 
chemicals, and areas of high arsenic and cyanide 
concentrations; and 

2.e. Control off-site migration of wastes in order to 
mitigate future impacts on target receptors. 

(TWC, May, 1989, p. 2.6a) 
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Based on the above objectives, the Feasibility Study (FS) 

proposed nine alternatives. The EPA, through the Record of Decision 

(ROD), then chose the double-lined landfill alternative provided under 

the Resource Conservation and Recovery Act of 1976 (RCRA). This meant 

that a 100-year flood protection levee would be built around the site, 

that double synthetic/clay liners would be put in place, that a 

. primary and secondary leachate collection system would be utilized, 

and that a clay/synthetic cap with vegetative cover would be used. 

The Feasibility Study also proposed excavating, stabilizing and 

compacting approximately 56,000 cubic yards of wastes within the 

Resource Conservation and Recovery Act cell prior to capping. Once 

the Feasibility Study was completed, the EPA proposed and implemented 

an initial remedial measure (IRM) where EPA drained all above ground 

storage tanks and removed them off-site. 

Woodward-Clyde Consultants prepared the design drawings, 

specifications, health and safety plan, soils investiaations, and 

performed engineering oversight for the contracting authority, the 
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TWC. This design package was completed and approved by EPA in March, 

1986. By December 11, 1986, a Notice of Award was issued by the TWC 

to Rollins Environmental Services for· Remedial Action. The first 

action by Rollins met the design specifications of raising the site 

(item 2.b. above) and treatment of water (2.d. above). Rollins built 

a containment levee around the site to protect the remediation 

activities from the 100-year flood plain4 and to build a runoff 

retention pond. This was completed within 60 days after the beginninq 

of construction. From November, 1987, to the spring of 1988, Rollins 

worked on excavating wastes, stabilizing pasty sludges with cement 

kiln dust, temporarily storing wastes, and undertaking the RCPA cell 

earthwork (items 2.a. and 2.c. above). To complete the Remedial 

Action phase, Woodward-Clyde Consultants was awarded a certificate of 

substantial completion on June 27, 1988. 

Time Span 

With each case there are various factors affecting the time of 

the project. Some of the major time influences are administrative/ 

clerical work, access to the area, unique geological characteristics, 

complex engineering and design problems, and public involvement/ 

interest which varies depending on the local politics, court 

litigations, and the affected people in the area. 

Bio-Ecology is one of the few Superfund cases in Texas that has 

been completed. The time chart (see FIGURE 4.1) chronoloqically lists 

4The viability of flood damage to occur no more than once in 100 
years. 



Filed for bankruptcy 
June 1978 

I 
* --- 31 mos. 

Hazardous Ra~king System 
Early 1981 

I j --- approx. 

National Priority List 
July 1981 

I j --- 18 mos. 

Remedial Investiqation 
Jan. 1983 - July 1983 

I 

6 mos. 

--- f5 mos. 

Feasibility Study --- 10 mos. 
Feb. 1983 - Dec. 1983 

Remedial Investigatifn/Feasfbility Study 

j --- 6 mos. 

Record of Decision 
,lune 1984 

I 
j --- 10 mos. 

Remedial Design --- 11 mos. 
April 1985 - ~arch 1986 

' i --- 14 mos. 

Remedial Action --- 14 mos. 
May 1987 - July 1988 

(TWC, 1989, p. 2.2a-2.2b) 

FIGURE 4.1: Time Chart for Bio-Ecology 
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Bio-Ecology's case history. Officially, this project began in early 

1981 with its inclusion on the Hazardous Ranking System, and was 

completed in 1988 with the EPA's approval for Post Closure Operation 

and Maintenance (O&M). Bio-Ecology is currently in this last phase of 

O&M, which means the Texas Water Commission will continue to 

periodically monitor the site for further contamination. 

From the date of its bankruptcy it took 31 months for Bio-Ecoloqy 

to be ranked using the Hazardous Ranking System, and another six 

months for its inclusion on the National Priority List. Eighteen 

months passed before the Remedial Investigation phase was begun, but 

it was completed within six months. One month after the Remedial 

Investigation began, the Feasibility Study was initiated (the 

Feasibility Study was taking place concurrently with the Remedial 

Investigation). The Feasibility Study took four months longer than 

the Remedial Investigation. After the Remedial Investigation/ 

Feasibility Study was finished, the EPA wrote, sought concurrence with 

the state and then implemented the Record of Decision. Ten months 

after the Record of Decision was signed, the Remedial Design phase was 

begun, and was finished 11 months later. Then a 14-month gap occurred 

before the Remedial Action phase was begun. Another 14 months later 

the Remedial Action phase was complete. 

Cost of Cleanup 

The total amount awarded for the Bio-Ecology project cleanup 

costs as of ~ay, 1989, was $7,966,468 (see Table 4.1). The Remedial 

Action phase was the most expensive part. This phase cost 57,931,790, 



Table 4.1 

COST ALLOCATION CHART FOR BIO-ECOLOGY 

Fund Sources Amounts ($) Purpose 

Bio-Ecology, Inc. 28,000 Cleanup 
EPA 328,000 RI/FS phase 
EPA 265,916 RD phase 
EPA 4,143,790 RA phase 
EPA/U.S. Air Force 2,788,000 RA phase 
EPA 412,762 Other 

Total Amount Awarded (to date, May 1989): $7,966,468 

(TWC, 1989, p. 2.2a-2.7) 
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Percent of 
Total Cost 

0.35 
4.11 
3.33 

52.01 
34.99 
5.18 

which was 86.9% of the total cost. The remaining costs and their 

percentage of total cost are shown in Table 4.1. Initial cleanup cost 

$28,000 (0.35% of the total), the Remedial Investigation/Feasibility 

Study phase cost $328,000 (4.11%), and the Remedial Design cost 

$265,916 (3.33%). The category "other" represents accrued costs that 

do not fit into the Pre RI, RI/FS, RD or RA categories. These costs 

may include a variety of uses. In the Bio-Ecology case the category 

"other" includes funds for indirect costs. This "other" total came to 

$412,762, or 5.18% of the total. 

The cost chart for Bio-Ecology shows that the U.S. Air Force 

provided EPA with $2,788,000, or 34.9% of the total cost. This money 

was given to the EPA by the U.S. Air Force. Apparently, the U.S. Air 

Force was a major contributor of waste to the site, and even though it 

was Bio-Ecology's responsibility to dispose of and recycle this waste 

the Air Force still donated funds. A speculative guess may be that 

the U.S. Air Force gave the money as a preventative payment. The cost 
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to the Air Force, if identified as a potentially responsible party, 

would probably be much higher later, so it would be advantageous for 

them to pay EPA at the start of the Superfund process. No information 

was provided on the reasons and decision of the Air Force to provide 

these funds. 

Geneva Industries 

Geneva is located on a nine acre site between Pasadena and 

Houston Hobby Airport. The olant produced toxic PCBs for use in 

dyeing carpet from 1971 until it closed in 1980. Geneva filed 

bankruptcy in November, 1973, after a number of suits and a $1,000 

fine was made against Geneva by the Texas Water Quality Board (TWQB). 

In the 10 years that followed, Geneva changed hands four times. The 

first to buy Geneva's assets was Pilot Industries of Texas, Inc., then 

the plant was sold to Intercoastal Refining Company, who changed 

Geneva's status to an oil refinery. Next, Lone Star Fuel Oil Company 

bought the plant as a real estate speculation, and in turn sold the 

plant to Fuhrmann Energy. Although the final owner was Fuhrmann 

Energy, the site is listed as Geneva in most of the Superfund 

documents. 

With each change in ownership, additional contaminants were added 

to the site (TWC, 1989). The main contaminants found at the Geneva 

site include polychlorinated bibphenyls (PCBs), aromatic solvents 

(benzene), nonaromatic chlorinated solvents (trichloroethylene), and 

polynuclear aromatic hydrocarbons (PAHs). Areas of contamination 

include off-site soil, on-site soil, surface water, and two levels of 



ground water contamination (30 and 100 feet deep). The sources and 

types of contamination in the Geneva case involve both point and 

nonpoint sources, and stock pollutant types of pollution. This site 

also involved some air pollution caused by particles which were 

emitted into the air. 

In 1983, EPA initiated an emergency action to control hazardous 

situations at the site. Simultaneous to the EPA emerqency cleanup, 

Geneva was ranked using the Hazardous Ranking System. 

Superfund Steps 
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Geneva Industries received a score of 60 by the Hazardous Ranking 

System. The Ground Water Route Work Sheet recorded a 45 for item 

number one, observed release, and Qave maximum scores to 4.a) waste 

characteristics, toxicity/persistence and 4.b) hazardous waste 

quantity. S.b), distance to nearest well/population served, ranked 

high with a 40. Part of the danger lies in the plant's location, 

which is within a quarter mile of more than 1,000 people, and two 

miles of 57,000 people. The final score for the ground water form was 

83.7. The surface water workshop scores for 4.a) waste 

characteristics, toxicity/persistence and 4.b) hazardous waste 

quantity were also maximum, hut 5.a) targets, ground water use and 

5.b) distance to nearest well/population served, were low. The.final 

score was 9.09. The air score was 63.2, which is extremely hiah 

(maximum is 120). Three months after Geneva's Hazardous Ranking 

System score, it was included on the National Priority List with a 

rank of 37. Of the four case studies, this case ranks hiqhest on the 



National Priority List, which explains the urgency for quick, initial 

cleanup. 

The contract for Remedial Investigation/Feasibility Study was 

awarded to International Technology Corporation (IT). According to 

the case summary, "the investigation focused on the identification of 

the geologic and hydrologic characteristics of the site, the wastes 

present, the migration pathways, the extent of contamination from the 

site, and the target receptors and population at risk" (TWC, 1989, p. 

8.6a). The types of contaminants and the areas of contamination (as 

listed in Geneva's introduction) were included in the Remedial 

Investigation study. The Remedial Investigation also conducted a 
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fault investigation. There were indications that the Geneva site may 

rest on a geological fault, but reports indicate that "faulting in the 

area does not impact the Geneva Industries site" (TWC, 1989, p. 8.6a). 

The goal of the Feasibility Study was to determine the 

appropriate action to insure a permanent remedy. Cleanup had to 

address the major threats to public health and the environment from 

the site, which are as follows: 

direct contamination of ground water by leaching from the 
soil and possible deterioration of buried drums; 
contamination of surface waters by runoff from the site or 
possible discharge of shallow ground water to the flood 
control channel; and potential airborne transport of 
contaminated particulates. (TWC, 1989, p. 8.6a) 

Based on the above mentioned criteria, the Feasibility Study 

remedy was to do the following: 

1.a. Remove and dispose of all surface facilities; 

1.b. Plug and abandon unnecessary monitoring wells; 



l.c. Excavation of 22,500 cubic yards of soil contaminated 
with greater than 100 ppm PCBs; 

l.d. Excavation of all buried drums on-site; 

l.e. Disposal of excavated material in an EPA-approved 
off-site facility; 

l.f. Construction of a slurry wall barrier around the site 
with a pressure relief well system; 

l.g. Construction of a permanent protective cap across the 
site surface; and 

1.h. Recovery of the TCE contaminated ground water in both 
the 30-foot and 100-foot sands. 

(TWC, 1989, p. 8.6b) 

The Texas Water Commission again contracted International 

Technology Corporation to conduct the Remedial Design phase of the 

Geneva site. The Remedial Action phase went to the lowest bidder, 

Chemical Waste Management, Inc. (CWM) and in May, 1988, the Notice to 

Proceed was issued. Chemical Waste Management began mobilization and 

preparation for disposal of the Geneva site's waste at a dump site in 

Alabama. Three months later when the shipment was ready to begin 

disposal, the contractor delayed clean up due to complications at the 

Alabama landfill. Apparently, the State of Alabama sued the State of 

Texas with the Glaim that EPA was disposing of Geneva's waste without 

the proper authorization from the state to do so. Just recently the 

case was settled in favor of the Geneva site, so Chemical Waste 
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Management can continue to ship waste from the Geneva site to Alahama. 

Time Span 

So far the Geneva case (at least from the time it was included on 

the Hazardous Ranking System) has been in process for six years, but 



65 

the date of completion has been on hold due to the pendin~ litigation 

with the State of Alabama. The original problem of contamination 

occurred ten years earlier in 1973, but EPA did not officially step in 

until 1983 (TWC, 1989). 

Once begun the actual decision time between the Geneva phases did 

not last long (see FIGURE 4.2), perhaps due to the critical nature of 

the site. Geneva made the National Priority List three months after 

it was placed on the Hazardous Ranking System. Nine months later the 

Remedial Investigation was begun. Like the Bio-Ecology case, the 

Feasibility Study took place around the same time as the Remedial 

Investigation. The Feasibility Study lasted longer; 21 months, 

whereas the Remedial Investigation only took 13. After the 

Feasibility Study was complete the Record of Decision was made within 

five months, and another eight months later Remedial Design was 

initiated. This phase lasted six months, and six more months passed 

before the Remedial Action was authorized. The Remedial Action has 

been delayed due to the Alabama trial but now that the Alabama case 

has been settled the Remedial Action will be resumed, and should be 

completed by November of 1989 (TWC, 1989). 

Cost of Cleanup 

r,eneva, out of the four cases, has been awarded the most money. 

So far the total is $22,774,998 (see Table 4.2). The largest 

percentage of the total has gone to the Remedial Action phase 

(65.86%). Some of this expense includes costs from the Alabama law 

suit. 



Filed for bankruptcy 
Nov. 1973 

I j --- 3 mos. 

Pilot Industries of Texas, Inc. 
acquired Geneva's assets 

Feb. 1974 
I j --- 21 mos. 

Plant shut down 
Nov. 1975 

I j --- 5 mos. 

Pilot notified TWQB about shutdown 
April 1976 

I j --- 8 mos. 

Purchase of plant from Pilot by 
Intercoastal Refining Company 

Dec. 1976 

l --- 6 mos. 
I 

Oil spill 
June 1977 

I j --- approx. 12 mos. 

Purchase of plant by Lone Star Fuel Oil Company 
1980 

I j --- approx. 12 mos. 

Plant sold to Fuhrmann Enerqy 
May 1981 

1 
* --- 13 mos. 
I 

Hazardous Ranking System 
June 1983 

I 
* --- 3 mos. I 

FIGURE 4.2: Time Chart for Geneva 
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National Priority List 
Sept. 1983 

I j --- 9 mos. 

Remedial Investigation 13 mos. 
June 1984-July 1985 

J 
Feasibility Study --- 21 mos. 

July 1984-April 1986 
l 

Remedial Investigation/Feasibility Study 

(TWC, 1989, p. 8.2a-8.2b) 

1 j --- 5 mos. 

Record of Decision 
Sept. 1986 

f 
j --- 8 mos. 

Remedial Desiqn --- 6 mos. 
May 1987-Nov. 1987 

I 
* --- 6 mos. , 

Remedial Action 
May 1988-Present 

• 

FIGURE 4.2: Continued 
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Table 4.2 

COST ALLOCATION CHART FOR GENEVA 

Fund Sources Amounts ($) Purpose 
Percent of 
Total Cost 

EPA 2,000,000 Immediate RA 8.78 
EPA 569,997 RI/FS 2.50 
EPA 87,262 RI additional 0.38 

wells 
EPA 93,728 Rl additional 0.41 

EPA 259,040 
sampling 

Fault Study 1.13 
EPA 179,755 RI/FS 0.78 
EPA 42,289 RD 0.18 
EPA 15,000,000 RA 65.86 
EPA 4,542,927 Other 19.95 

Total Amount Awarded (to date, Dec. 1988): $22,774, 998 

(TWC, 1989, p. 8.2a-8.7) 

According to Louis Rogers from the Texas Water Commission, 

Superfund division, the Pre-Remedial Investigation amount cannot 

exceed $2,000,000. Since Geneva's total expenditure was high, and a 

substantial amount of immediate clean up took place, the Emer~ency 

response cost would be close to the $2,000,000 limit. So, although 

the Texas Superfund Notebook does not include this cost, $2,000,000 

appears on the cost chart as a close approximation. 

The Remedial Investigation/Feasibility Study total came to 

$930,742 (4.09% of the total), the Remedial Oesiqn was $42,289 

(0.18%), and the category "other" totaled $6,542,927 (28.72%). 
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Odessa Chromium I 

The Odessa Chromium I site5 was operated by several metal-plating 

companies. This site sits on the Edwards-Trinity aquifer, and 

consists of eight acres near 44th Street and Brazos Avenue in Odessa, 

Ector Country. The Trinity aquifer in the immediate vicinity provides 

water for about 20 people who live outside the city limits. The water 

wells, used by the people in this vicinity were found to contain 

hexavalent chromium in concentrations exceeding the EPA'a drinking 

water standards of 0.05 mg/1 (TWC, 1989, p. 15.1). Other contaminants 

include nickel and zinc. Ground water contamination in this case is a 

serious threat to the Trinity aquifer. The source of contamination is 

considered to be point source since "wastewater from the plating 

operations is believed to have been dumped directly onto the 

ground ••• and/or piped into storage tanks/drums which were frequently 

allowed to overflow... During heavy rains contaminants from the ground 

made their way into the aquifer throuqh an abandoned well. The type 

of contaminant was again a stock pollutant, because the water was 

unable to cleanse itself. 

This site is composed of many similar metal plating companies 

located in the area, any and all could be party to the current 

contamination problem. Many of these companies ceased operation years 

ago. Six years after the Texas Department of Water Resources 

5There also exists an Odessa Chromium II; any reference to the 
Odessa case in this thesis is in regards to Odessa Chromium I, not 
Odessa Chromium II. 
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investiqated the site6 it was included on the National Priority List. 

Superfund Process 

Odessa Chromium I received a score of 42.24 on the Hazardous 

Ranking System. The only worksheet done in this case was the Ground 

Water Route Worksheet since there was no surface water contamination. 

On this form, item 4.a) waste characteristics, toxicity/persistence, 

was similar to the other cases and received the maximum score of 18. 

Item 4.b) hazardous waste quantity, ranked low since it was hard to 

tell exactly how much waste had seeped into the ground. Items S.a) 

ground water use, and S.b) distance to nearest well/population served, 

earned the maximum score, and these items 4.a + S.a + S.b came to 

73.08. Plugging this number into the formula resulted in a 42.24. 

The site, as of June, 1988, ranked 336 on the National Priority List, 

which is higher than Bio-Ecology, but less than Geneva. 

The best way to examine the Odessa Chromium I case is to separate 

it into two parts, one to deal with an alternate water system for 

residents in the area, and the other to deal with remediation of the 

site and affected areas. Thus, the Superfund process will be examined 

for each part separately. The alternate water system is discussed 

first. 

After the initial Remedial Investigation began the contract was 

amended to include the Focused Feasibility Study (FS), which was a 

6The Texas Department of Water Resources, predecessor to the TWC, 
was called in to investigate a complaint from the Ector County Health 
Department. This investigation lead to the discovery of chromium 
contamination resulting from poor disposal methods of wastewater. 
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separate Feasibility Study to determine the expense of an alternate 

water supply for the residents in the area. The Focused FS report was 

submitted and a few days later a public meeting was held to discuss 

the alternate water supply. A month later the Record of Decision 

(ROO) for the alternate water supply was signed. The ROO called for 

extending the City of Odessa water mains to the residents in the 

Odessa Chromium area. Bids were requested and Panhandle Construction 
-

Company of Lubbock, Texas was awarded the contract to construct an 

alternate water supply system. The construction of this system was 

completed before the ROD had been signed for the second part of the 

project, the remediation of ground water contamination. 

The Superfund process for remediation is more involved than the 

process for the alternate water supply system. There were two public 

meetings to inform the area residents. The Remedial Investiqation 

began ~ith the water well inventory to determine the boundaries of the 

plume. 7 Then the Feasibility Study was developed to evaluate 

alternatives to remediate the chromium contaminated ground water. The 

Feasibility Study recommended the following: 

l.a. Demolition and disposal of building at 4318 Brazos; 

l.b. Extraction of contaminated ground water from the 
Trinity Aauifer; 

l.c. Electrochemical treatment of ground water which 
exceeds the Primary Drinking Water Standard for 
chromium; 

l.d. Reinjection of treated ground water into the Trinity 
Aquifer; and 

7A plume refers to the area contaminated by the chromium. 



1.e. Monitor site for a minimum of 30 years. 

(TWC, 1989, 15.6a-15.6b) 

As of now the projected date for completing the construction of 

the contaminated ground water remediation is February, 1995. 

Time Span 
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The Odessa Chromium I site will have taken 10 years and 11 months 

if completed by the 1995 goal (see FIGURE 4.3). The time span for the 

alternate water system, however, from the Focused Feasibility Study to 

the Certificate of Completion only took 21 months. Part of the reason 

why the Odessa I case has taken so long is the complexity of dealing 

with two problems; the planning for an alternate water supply for area 

residents, and the remediation of the site. 

The role of area residents in the Superfund process was greater 

than the other cases since the contamination affected local water 

supplies. This case took more time since there were three public 

meetings held to inform the local population. In the other three 

cases, only one or two meetings were held. 

It took six months for Odessa to make the National Priority List 

after it received its Hazardous Ranking System score. Then, after 

another 13 months the Remedial Investigation phase was initiated. 

This phase took 21 months to complete. Concurrently with the Remedial 

Investigation were two Feasibility Studies; one for the alternate 

water system (called the Focused Feasibility Study) and one for the 

remediation of the site. The Focused Feasibility Study only lasted 

five months. A month after this Study was done the Record of Decision 



Hazardous Ranking System 
April 1984 

I j --- 6 mos. 

National Priority List 
Oct. 1984 

I j --- 13 mos. 

Remedial Investigation 
Sept. 1985-June 1987 

Focused Feas~bility Study 
Mar. 1986-Auq. 1986 

J 
Feasibility Study 

Aua. 1986-Dec. 1987 
J 

21 mos. 

5 mos. 

--- 16 mos. 

Remedial Investigation/Feasibility Study 
I 

Record of Decision for 
Alternate Water System 

Sept. 19R6 

1 --- 3 mos. 

Record of Decision for Remediation 
March 1988 

J --- 8 mos. 
J 

Remedial Design 
Nov. 1988-0ct. 1989 

l --- 4 mos. I . 
Remedial Action 

--- 13 mos. 

Start planned for Feb. 1990 
Completion planned for Feb. 1995 

(TWC, 1989, p. 15.2a-15.2b) 

FIGtiRE 4.3: Time Chart for Odessa Chromium I 
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was made for the alternate water system. Three months after the 

Remedial Investigation/Feasibility Study the Record of Decision was 

signed for remediation. Another eight months passed before Remedial 

Design began. Remedial Design was completed within 13 months, and if 

all goes as planned, Remedial Action will begin four months after 

Remedial Design is complete. Completion for the Remedial Action is 

planned for February, 1995. 

Cost of Cleanup 

As seen in Table 4.3, the clean up of the Odessa site has cost 

$4,648,391 to date. The majority of EPA awarded funds have gone to 

the Remedial Investigation/Feasibility Study phase (17.01%) and the 

Remedial Action phase (77.45%). The reason why the Remedial 

Investigation/Feasibility Study phase (17.01%) and the Remedial Action 

phase (77.45%). The reason why the Remedial Investigation/Feasibility 

Study funds are unusually high (the percentage to total cost for this 

phase is substantially higher than the other three cases) is that the 

alternative water supply costs are included in this cateqory. There 

was a considerable amount of money needed to pay for the alternative 

water supply investigation. 

The Pre Remedial Investigation total cost came to $30,000 (0.64% 

of the total cost), the Remedial Investigation/Feasibility Study is 

listed above, the Remedial Design costs equaled $227,000 (4.88%)., and 

the Remedial Action came to $3,600,391 (77.45%). In the Odessa case 

there were no "other" costs. 



Fund Sources 

EPA 

EPA 
EPA 

EPA 

EPA 

EPA 
EPA 

EPA 

EPA 
EPA 

Table 4.3 

COST ALLOCATION CHART FOR ODESSA CHROMIUM I 

Amounts ($) 

30,000 

500,000 
100,000 

116,000 

75,000 

75,000 
20,000 

790,391 

132,000 
2,810,000 

Purpose 
Percent of 
Total Cost 

Forward Plannino 0.64 
(FP) 

RI/FS 10.76 
Drilling and 2.15 
monitoring well 
construction 

Supplemental field 2.49 
investigation 

Design of alternate 1.61 
water supply 

Completion of FS 1.61 
Desiqn of alternate 0.43 
water supply 

RA for alternate 17.00 
water supply 

RD 2.84 
RA 60.45 

Total Amount Awarded (to date, Dec. 1988): $4,648,391 

(TWC, 1989, p. 15.2a-15.7) 

Trianqle Chemical Company 

Triangle is located on 4.5 acres in Bridge City, Orange County. 

In the early 1970's, Triangle began producing antifreeze, windshield 

wash solvent, industrial cleaning compounds, handcleaners, and brake 

fluids. 

The majority of contamination occurred on the surface, with a 

minuscule amount of ground water pollution. The source of water 

pollution was point source, since spills and leaks on the site came 

fron uncontained tank and drum storage areas, and improper discharge 

of domestic waste through a septic tank drain line. The type of 

contamination like the other four cases was mostly stock; however, 
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when the site was first looked into, site runoff had made its way into 

the Sabine River Basin. Later, during the Remedial Investigation, the 

river and adjoining Coon Bayou were found to be clear of contaminants. 

This could indicate persistent pollutants which are not effectively 

broken down in streams, and since these pollutants become a part of 

the food chain it may be hard to detect contamination in the water 

itself. There were a large number of fish killed in Coon Bayou from 

1976 until 1981, so persistent pollutants may be the explanation. 

In August, 1981, when the state acquired a temporary injuncture 

against the Triangle Chemical Company, the company was operating under 

bankruptcy laws. By the time the Texas Department of Water Resources 

went to investigate the site in October, 1981, the facility had 

already been abandoned. At this time the property contained a large 

quantity of waste. Due to the adverse impact on Coon Bayou (which was 

used for contact recreation and fish and wildlife propagation) and the 

potential hazard to public health and welfare, EPA called for 

immediate removal through the Emergency Response Program. 

Concurrently with this response, the Hazardous Ranking System score 

was developed. 

Superfund Process 

The Hazardous Ranking System score for Triangle was 28.74, which 

is lowest of the four Supercases examined here. On the Ground Water 

Route Worksheet 1.) observed release, received a zero. The scores 

were high and sometimes maximum for question two on route 

characteristics. Item number three, containment, received a maximum 
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score since containment of waste at the site was poor and potentially 

hazardous. The following items 4.a) toxicity/persistence, 4.b) 

hazardous waste quantity, 5.a) ground water use, and 5.b) distance to 

nearest well/population served also ranked high like many of the other 

cases. The final ground water score was 48. The Surface Water Route 

Worksheet recorded the maximum 45 score for question number one so 

items two and three were skipped. Items 4.) waste characteristics, 

and 5.) targets, all received high scores. The final score for the 

surface water worksheet was a 13. 

After the Hazardous Ranking System score was assigned, the EPA 

planned immediate Remedial Action to remove 1,095 55-gallon drums and 

350 cubic yards of contaminated soil. After removal, the site was 

included on the National Priority List with a rank of 697 (as of July, 

1987). 

The site investigation: 

was designed to quantify zones of contamination, identify 
the extent and magnitude of contaminant migration, and 
determine impacts on taroet receptors, as well as to define 
site conditions and waste characteristics as a sound basis 
for evaluation of Remedial Action alternatives. 

(TWC, 1989, p. 26.6) 

The concluded summary reported the following: 

1.a. 

l.b. 

l.c. 

1.d. 

Near surface soils on the site had been contaminated 
from migration of the waste materials through spills 
and leaks from drums and tanks. 

Ground waters below the site were not measurably 
impacted by the facility. 

Surface waters in the vicinity of the site were not 
measurably impacted. 

Air quality at the site had not been measurably 
impacted. 



1.e. Tanks containing hazardous materials remain unsecured 
on-site. 

1.f. A large quantity of general refuse, a portion of which 
was potentially contaminated with chemical product, 
remained on-site. 

1.g. A drum storage area possibly used by Redbird Chemical 
remained unsecured on Triangle Chemical Company's 
northern property. 

(TWC, 1989, p. 26.6) 
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The Feasibility Study done during the later part of the Remedial 

Investigation suggested the following measures for clean up: 

2.a. Removal of tank contents with off-site disposal of 
solids by incineration and of liauids by deep well 
injection. Solidification and landfilling of slud9es. 
Cleaning interiors of all tanks. 

2.b. Excavation of soils to 100 ppm volatile organics with 
off-site disposal. 

2.c. Excavation of soils to background quality and off-site 
disposal. 

2.d. Mechanical aeration of soils to achieve a 
concentration of 100 ppm volatile organics. 

2.e. Excavation of soils to background quality and disposal 
on-site in a RCRA compliant landfill. 

2.f. Segregation, removal and off-site disposal of trash 
and debris. 

2.g. Decontamination of buildings and structures; to remain 
on-site. 

2.h. Removal of drums to off-site disposal. 

2.i. Site management. 

(TWC, 1989, p. 26.6) 

The Remedial Action phase used the above Feasibility Study 

suggestions to clean up the site. After the project was completed, 

analyses of ground water from monitoring wells revealed contractions 
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of volatile organics. An additional Remedial Action/Supplemental 

Ground Water Monitoring was conducted. A study was done using a cone 

penetrometer survey to better define the site stratigraphy, provide 

more analytical data for the shallow ground water, and investigate the 

source(s) of contamination found in existing wells. This survey has 

been completed and a decision will be made about clean up. 

Time Span 

Like Bio-Ecology, Triangle's Remedial Action phase has been 

completed. The project, from the Hazardous Ranking System phase to 

the Remedial Action phase, took five years and 11 months to complete 

(see FIGURE 4.4). Currently, the site is being investiqated using a 

cone penetrometer, which delineates the stratigraphy in order to 

survey to determine the organic contamination which was found in 

April, 1988. 

Three months prior to the Hazardous Ranking System phase, the F.PA 

initiated Immediate Remedial Action. Then, one month after the 

Hazardous Ranking System phase the EPA, through Planned Remedial 

Action, stepped in to clear contaminated drums and soil. Four months 

later the Triangle site made the National Priority List, and 13 months 

later the EPA started Remedial Investigation. The Feasibility Study 

started seven months after the Remedial Investigation was initiated, 

but the Remedial Investigation and the Feasibility Study ended 

simultaneously. Three months after the Remedial Investigation/ 

Feasibility Study was concluded the Record of Decision was signed, and 

six months later the EPA gave the go ahead for the Remedial Design 



Immediate Remedial Action 
April 1982 

t --- 3 mos. 

Hazardous Ranking System 
July 1982 

' j --- 1 mo. 

Planned Remedial Action 
Auo. 1982 

I j --- 4 mos. 

National Priority List 
Dec. 1982 

I j --- 13 mos. 

Remedial Investiqation 14 mos. 
Jan. 1984-March 1985 

I 
Remedial Investigation/Feasibility Study 

f --- 3 mos. 

Record of Decision 
June 1985 

f l --- 6 mos. 

Remedial Design --- 4 mos. 
Dec. 1985-April 1986 

I 
* --- 21 mos. 
I 

Remedial Action --- 2 mos. 
Jan. 1987-March 1987 

Remedial Action/Supplementll Ground Water Monitoring 
Oct. 1988-July 1989 

(TWC, 1989, p. 26.2a) 

FIGURE 4.4: Time Chart for Triangle Chemical Company 
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phase. This phase only took four months; however, 21 months passed 

before Remedial Action clean up began. The Remedial Action itself 

lasted only two months. Nineteen months after the initial Remedial 

Action was concluded, Remedial Action was again instigated for the 

supplemental Ground Water Monitoring which was then finished in nine 

months. 

Cost of Cleanup 
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Triangle's EPA awards came to $1,672,417 (see Table 4.4), which 

is the lowest amount out of the four cases. The Pre Remedial 

Investigation totaled $82,000 (4.91% of the total cost), the Remedial 

Investigation/Feasibility Study came to $132,361 (7.91%), the Remedial 

Design equaled $100,000 (5.97%), the Remedial Action was $1,328,056 

(79.41%), and the category "other" totaled $30,000 (1.79%). 

Summary of Case Observations 

The most important and accurate observation of the four Superfund 

cases is that they are four unique cases. The Superfund phases were 

the same and yet within each phase dissimilarities exist. For 

instance, although each case set up public meetings, Odessa Chromium 

had to schedule extra meetings since local residents were directly and 

critically affected by area contamination. This is turn affected the 

time span and cost of the project. With this in mind, examinations of 

the four cases reveal a few conclusions. 

The introduction for each case shows how different the four cases 

are from one another. To begin with, the four cases represent ground 

water contamination, surface water contamination, and combinations of 



Table 4.4 

COST ALLOCATION CHART FOR TRIANGLE CHEMICAL COMPANY 

Fund Sources Amounts ($) 
Percent of 

Purpose Total Cost 

EPA 8,000 Fence site and 0.47 

EPA 74,000 
post warning siqns 

Removal of drums 4.44 
and soils 

EPA 132,361 RI/FS 7.91 
EPA 30,000 Additional sampling 1.79 
EPA 100,000 RD 5.97 
EPA 1,328,056 RA 79.41 

Total Amount Awarded (to date, Oct. 1988): $1,672,417 

(TWC, 1989, p. 26.2a-26.7a) 
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the two. One case, Geneva, even includes some air contamination. The 

sources of contamination range from point to nonpoint. The types of 

pollution were mainly stock pollutants although Triangle may have 

caused persistent pollutants in nearby Coon Bayou. 

It is evident from the Hazardous Ranking System worksheets that 

the four cases vary in their degree of threat (or potential threat) to 

human and environmental health. Geneva posed the largest danger to 

the environment and human health, and ranked substantially higher than 

the other three cases. This may explain why Geneva took the shortest 

amount of time (to date) yet cost the most. Bio-Ecology and Triangle 

both scored low and have taken the most time, however, these are the 

only two cases (out of the four) which have completed the Remedial 

Action phase. 

In all four cases the Superfund phases followed the same order 

and process. In each of the four cases the Feasibility Study took 

• 
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place at approximately the same time as the Remedial Investigation. 

The Feasibility Study usually began a month or more after the 

beginning of the Remedial Investigation. Since the Feasibility Study 

is based, to a large extent, on what is discovered in the Remedial 

Investigation, it may be necessary for the Feasibility Study to be 

altered as newly discovered information shows up in the Remedial 

Investigation. Therefore, the Feasibility Study may require more work 

and more time to be completed. The only case where the Remedial 

Investigation took less time than the Feasibility Study was the 

Triangle case. 

In most other aspects, the Remedial Investigation/Feasibility 

Study phases were similar for the four cases, except for Odessa which 

had an additional Feasibility Study done for the alternate water 

supply. 

After the Remedial Investigation/Feasibility Study was completed, 

time was set aside for public comment. Usually the public comment 

' lasted a few days. The Odessa case was different from the other three 

cases in that it had three public meetings, not just one. As was 

mentioned before, this was because there was contamination of the 

domestic water supply and the need for an alternate water supply 

directly affected the local residents. 

After the public meetings were concluded, the Record of Decision 

was made and the Remedial Design begun. Both of these phases were 

routinely followed by all four cases. The cases, however, encountered 

a few variations in the Remedial Action phase. Geneva endured a long 

delay during the Remedial Action phase due to the Alabama suit. 

. --~' --- -~---
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Therefore, Geneva still has not completed this phase, nor has the 

Odessa case been completed. Only Bio-Ecology and Triangle have 

finished the Remedial Action phase. Bio-Ecoloqy is still being 

monitored by the Texas Water Commission, and Triangle is undergoing a 

cone pentrometer study to assess the extent of contamination 

migration. 

Other incidences occurred during the Superfund process which 

caused variations between the four cases. One way to observe the 

variances between the four cases is to examine the various time spans 

for each case. An overall time chart comparing the four cases appears 

in Table 4.5. This chart combines the information from the four time 

charts. The section titled concluding comparisons, includes the 

average time, the least time, and the most time for each of the 

phases. It also notes the deviation for each phase and ranks the 

phases from 1 to 8.5 (the number 1 means this phase took the least 

amount of time). 

The phase which ranked number one was the time between the 

Remedial Investiqation/Feasibility Study and the Record of Decision. 

The average time was 4.25 and the deviation was low, only three 

months. 

A close second, with an average time of five months, was the time 

between the Hazardous Ranking System phase and the National Priority 

List phase. The deviation of two months was the lowest of all the 

phases. 

The third shortest phase was a tie between the Remedial Action 

phase (RA), and the time between the Record of Decision and the 



Bio-Eco 
HRS-NPL 6 mos. 
NPL-RI 18 mos. 
RI 6 mos. 
FS 10 mos. 
RI/FS-ROD 6 mos. 
ROD-RD 10 mos. 
RD 11 mos. 
RD-RA 14 mos. 
RA 14 mos. 

Total Time 89 mos. 
to Date: 7.41 yrs. 

Concluding comparisons: 

Table 4.5 

TIME CHART COMPARISON 

Geneva Odessa Trianale 
3 mos. 6 mos. 5 mos. 
9 mos. 13 mos. 13 mos. 

13 mos. 21 mos. 14 mos. 
21 mos. 16 mos. 7 mos. 
5 mos. 3 mos. 3 mos. 
8 mos. 8 mos. 6 mos. 
6 mos. 13 mos. 4 mos. 
6 mos. 4 mos. 21 mos. 

2 mos. 

52 mos. 84 mos. 84 mos. 
4.33 yrs. 7 yrs. 7 yrs. 

Avg. Time 
5 mos. 

13.25 mos. 
13.50 mos. 
13.50 mos. 
4.25 mos. 
8 mos. 
8.50 mos. 

11.25 mos. 
8 mos. 
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Deviation Time span rank 
(1 is shortest) 

2 mos. HRS-NPL avg: 5 mos. ? 
least time: 3 mos. Geneva 
most time: 6 mos. Odessa/Bio 

9 mos. NPL-RI avg: 13.25 mos. 7 
least time: 9 mos. Geneva 
most time: 18 mos. Bio-Eco 

15 mos. RI avo: 13.5 mos. 8.5 
-- least time: 6 mos. Bio-Eco 

most time: 21 mos. Odessa 
16 mos. FS avg: 13.5 mos. 8.5 

-- least time: 7 mos. Triangle 
most time: 21 mos. Geneva 

3 mos. RI/FS-ROD avg: 4.25 mos. 1 
least time: 3 mos. Odessa/Triangle 
most time: 6 mos. Bio-Eco 

4 mos. ROD-RD avg: 8 mos. 3.5 
least time: 6 mos. Triangle 
most time: 10 mos. Bio-Eco 

9 mos. RD avg: 8.5 mos. 5 
--least time: 4 mos. Triangle 

most time: 13 mos. Odessa 
17 mo s • R D- RA a v g : 11. 2 5 mo s • o 

least time: 4 mos. Odessa 
most time: 21 mos. Triangle 

12 mas. RA avg: 8 mas. 3. 5 
-- least time: 2 mos. Triangle 

most time: 14 mos. Bio-Eco 

Source: Texas Water Commission, The Texas Superfund Notebook {Austin, 
Texas), 1989. 
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Remedial Design phase (ROD-RD). Both of these averaged eight months, 

but deviations varied, 12 months for the Remedial Action, and only 

four months for the in-between phase (ROD-RD). In the Remedial Action 

phase Triangle took the least amount of time, only two months, whereas 

Bio-Ecology took 14 months. This rank is questionable; however, since 

neither Geneva nor Odessa have finished this phase. The results are 

based strictly on the Triangle and Bio-Ecology average times. 

For the time between the Record of Decision and the Remedial 

Design, Triangle once again took the least amount of time, only six 

months, and Odessa took a few more months, 10 months. 

The phase ranked fifth is the Remedial Design phase. This phase 

average 8.5 months and had a deviation of nine months. Triangle only 

took four months whereas Odessa's Remedial Design phase lasted 13 

months. Bio-Ecology took 11 months and Geneva took six months. 

The time between the Remedial Design and the Remedial Action 

ranked sixth. Average time was 11.25 months, and the deviation was 

very high, 17 months. Odessa only took four months but Trianqle took 

21 months. This may be overshadowed by the fact that Triangle 

finished the Remedial Action phase in such a short period of time. 

The results may turn out different since the four months for Odessa 

are estimated, in reality this in-between phase may take more time. 

The seventh shortest or third longest phase was the time between 

inclusion on the National Priority list and the Remedial Investigation 

phase. This in-between phase was ranked above the next two phases by 

an insignificant amount; the average time was 13.25 months, the next 

two phases averaged 13.5 months. The deviation for this in-between 



phase was nine months. Geneva took the least amount of time, nine 

months, and Bio-Ecology doubled that with 18 months. 
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The last two phases, the Remedial Investigation and the 

Feasibility Study, tied with an average score of 13.5 months, and 

similarly large deviations, 15 and 16 months, respectively. The 

Remedial Investigation phase was short for the Bio-Ecology case (six 

months), but was extremely time-consuming for Odessa. Odessa took 21 

months; however, this can be attributed to Odessa's need to 

investigate for the alternate water system and remediation. 

Triangle's Feasibility Study was completed within seven months, but 

Geneva's study continued for 21 months. 

Once again, by looking at the time comparisons, it is obvious 

that the four Superfund cases vary from one another. Sometimes the 

differences are minor, deviations may be small, but in other instances 

the differences are substantially large. 

The next comparison to make is the cost differences for the four 

cases. The cost chart in Table 4.6 provides a way to compare the four 

cases and their costs per phase. This chart also compares the 

percentage of the total for each case and the final cost awarded. 

In the Pre-Remedial Investigation phase, the Geneva case cost the 

most (approximately $2,000,000). As was mentioned in Geneva's case 

study, Geneva ranked very high on the National Priority List, and 

immediate remediation of the site was necessary which resulted in an 

expensive Pre-Remedial Investigation phase. The percentaqe cost was 

also the highest. Triangle's Pre-Remedial Investigation cost was 

$82,000, and Bio-Ecology and Odessa were much lower, costing $28,000 
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and $30,000, respectively. Comparing the overall cost to the 

percentage costs reveals similar results; Bio-Ecology's Pre-Remedial 

Investigation phase cost 0.35% of the total, Odessa's percentage cost 

was 1.77%, Triangle's percentage cost was 4.91%, and Geneva's was 

again very high, 8.78%. 

The Remedial Investigation/Feasibility Study costs were the 

second highest phase costs for all four cases. Geneva cost the most, 

$930,742, closely followed by Odessa with a cost of $791,000, then 

Bio-Ecology, $328,000, and finally with the lowest cost, Triangle, 

$132,361. The percentage costs exhibit completely different results. 

Odessa had the second highest cost overall, but percentage wise this 

phase took 17.01% of the total; far surpassing the percentage costs of 

the other three cases. The next highest percentage cost was 

Triangle's 7.91%, then Bio-Ecology with 4.11%, and Geneva with 4.09%. 

The reason why Geneva's overall cost was the highest and the 

percentage was the lowest is that Geneva's total cost ($22,774,998) 

was approximately three times the cost of Bio-Ecology ($7,966,468), a 

little more than five times Odessa ($4,648,391), and a little less 

than 22 times the cost of Triangle ($1,672,417). 

Bio-Ecology's Remedial Design phase was the most expensive 

($265,916), Odessa's was next ($227,000), then comes Triangle with 

half the cost ($100,000), and Geneva with half the cost of Triangle 

($42,289). The percentage costs are unlike the dollar amounts. 

Bio-Ecology accrued the highest dollar amount, but had the third 

highest percentage amount (3.33%), Odessa was close to Bio-Ecology 

(similar to the dollar results) and ranked second with 4.88%. The 



case with the highest percentage cost was Triangle with 5.97%, and at 

the bottom was Geneva with 0.18%. 

The most expensive phase for all four cases was the Remedial 

Action phase, since cleanup of a site costs more than appraisals and 

planning. The case which had the highest Remedial Action cost was 

Geneva with an enormous expense of $15,000,000. Bio-Ecology was more 

than half that with $6,931,790, and significantly lower were Odessa 

and Triangle ($3,600,391 and $1,328,056, respectively). For all four 

cases the percentage results resembled one another very closely, 

Bio-Ecology's was 86.9%, Geneva's was 65.86%, Odessa's was 77.45%, and 

Triangle's was 79.41%. Geneva's large dollar cost in this instance is 

negated by the smaller percentage cost. Again, the reason for this is 

that Geneva had an extremely large final cost. 

The most expensive phase in all four cases was the Remedial 

Action phase. This was true in terms of dollars and percentages. The 

next most expensive phase was the Remedial Investigation/Feasibility 

Study phase, followed by the Remedial Design phase. 

The time it took to complete the Superfund process and the costs 

involved are of consequence to the conclusion of this thesis. The 

Superfund process is long, but each cas~ is distinct in regards to 

time. Where Bio-Ecology took 14 months to complete the Remedial 

Action, Triangle took only two months. The largest deviation between 

cases, however, occurred in the Remedial Design-Remedial Action gap. 

In this instance there was a 17-month difference between Odessa and 

Triangle. 

90 
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What this says is that each case has its own individual 

circumstances which make it different from the other cases. Perhaps 

some cases are handled better and more efficiently than other cases, 

or perhaps the conditions facing a particular case are unique and are 

the dictators of time. The same can be observed for the cost 

comparisons. 

In terms of dollars, most of Geneva's phases (with the exception 

of Remedial Design) cost more than the other three Superfund cases. 

But when the percentage costs are compared the results are very 

different. Most of Geneva's phases had the lowest percentage costs of 

the four Superfund cases. In the case of Geneva, the amount of 

contamination, the level of contamination, and other factors 

necessitated the higher level of spending. So to make conclusions 

about Superfund based on the amount of time and the costs would be 

misleading and unsubstantial. 

The challenge for Chapter V, then, is to come up with conclusions 

about Superfund, to make use of the time and cost information, but not 

to rely on them. 



CHAPTER V 

CONCLUSION 

Since the Comprehensive Environmental Response, Compensation and 

Liability Act (CERCLA, or Superfund) was enacted in 1980, 799 sites 

have been included on the National Priority List. 1 These sites 

involve surface and ground water contamination which pose a high-level 

threat to people and the environment. Of these sites, 28 are located 

in Texas. In order to carry out a representative analysis of 

Superfund and the cleanup of polluted areas, this thesis has focused 

on four of the Texas sites. While the analysis of four of the 28 

Texas sites does not offer conclusive general results, it does provide 

some suggestive implications. The four cases are fairly 

representative of the Superfund process but all of the Superfund cases 

are unique and different. 

Chapter IV's conclusions summarized the steps of the Superfund 

process, the time span of this process and the costs involved therein. 

While a thorough description of the four cases was presented, little 

could be said to explain why, in a general sense, some phases took 

more time, or cost more than other phases. This occurs because the 

unique aspects of each case limits the ability to draw general 

conclusions, so each specific conclusion is only tangentially relevant 

to the conclusion of the other cases. Rather than examinin9 all the 

specific details, the present chapter looks at the major issues to 

1As of 1989. 
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establish a contributory conclusion about Superfund. 
-

The key question of this thesis is: has Superfund proven 

successful, and how might it be improved? The Superfund process is an 

effective way to eradicate water contamination. There is enough 

leeway in the process to fit the needs of the individual cases, but 

the process is uniform enough to guarantee that each case is handled 

properly. Due to SARA, or the Superfund Amendments and 

Reauthorization Act of 1986, emphasis has been placed on thorough and 

permanent remediation of a site. To insure that the correct 

procedures are followed, a large amount of analysis and evaluation 

takes place. As a result, the Superfund process can be a lengthy 

endeavor, as is evident in all four cases. 

The Superfund process takes many years to complete. Of the four 

Superfund cases examined, two have completed the Remedial Action 

phase. These two cases have so far taken a little over seven years. 

The other two cases, Geneva and Odessa, will also take at least seven 

years, if not more. Seven years is a long time to wait for 

remediation of a site; the auestion arises, however, would remediation 

be as effective if it took less time. In some cases time is of the 

essence. In the case of Odessa, where contaminated water was seeping 

into the Edwards aquifer and polluting surroundinq water sources, 

quick clean up was essential. Clean up for another site, however, may 

not be as crucial. So, the element of time may be more important for 

one case or phase of a project than for the next case or phase. The 

importance of time also depends on the way time is spent. It is one 

thing for a case to take more time due to necessary technical work, 
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but quite another if time is wasted in unnecessary stalling. 

An analysis of the time chart comparison in Chapter IV hints at 

some of the possible time inefficiencies. For the most part, the 

in-between phases do not take as much time as some of the actual 

Superfund steps; however, the in-between time phases still took up a 

fairly large amount of time. These phases lasted anywhere from 4.25 

months (ROD-RO) to 11.25 months (RO-RA). Some of this time is taken 

up by the bid process, some by government paperwork, some waitina for 

official approval, and some by public interaction. If it is possible 

to reduce the Superfund processes time, these in-between time phases 

would be a logical place to start. Possible methods to reduce the 

in-between phase time could include speeding up the bid process, 

setting deadlines for approvals, and proceeding on tasks 

simultaneously rather than sequentially. More research would probably 

reveal other ways to reduce these time inefficiencies. While a 

thorough answer is difficult to ascertain from this thesis, it would 

make for an interesting and important study. 

Another area worthy of more in-depth analysis is the Superfund 

costs. One suggestion may be targeting the amount {or percentage 

amount) spent on the various phases. Targeting could control the 

amount of money spent on a case. This in turn may prohibit exorbitant 

expenditures; however, this poses problems. Some Superfund sites may 

require more money than others and among the various sites the costs 

may vary from one phase to the next. But Superfund personnel could or 

would be expected to justify the variances, be they positive or 

negative. The cost comparison chart from Chapter IV helps illustrate 
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this point. Odessa spent a lar~er percent on the Remedial 

Investigation/Feasibility Study than the other cases due to its 

exceptional circumstances. 2 However, the other three phases of the 

Odessa case cost less (percentage wise) than the other cases. The 

targeting of phase costs might have prevented Odessa from obtaining 

these necessary expenses. In a final analysis, targeting costs could 

cause more problems and inhibit the efficient distribution of money to 

the necessary areas. But it may be worth the effort to try targeting. 

A closer look at Superfund expenditures would probably reveal more 

efficient ways to allocate Superfund funds and would be beneficial. 

Part of the reason why the Superfund cases are time-consuming and 

expensive can be attributed to problems of litigation. SARA included 

a provision to prevent EPA, the State, and companies involved in clean 

up for Superfund from being sued until Remedial Action was completed. 

But EPA has been sued, and in the case of Geneva the State of Texas 

was sued. There is nothing to prevent lawsuits against these 

entities, and these suits are taking up valuable and necessary time 

from the Superfund process. Also, time delays mean higher costs. 

Evidently, the courts are interpreting SARA in ways unlike those 

intended. Rather than waiting until Remedial Action is complete, the 

courts are blocking the process until the court case is settled. The 

solution to this problem, however, is not an easy one. The litigation 

process can serve as a means to keep the Superfund process in check, 

2As was mentioned in the previous chapter, Odessa's Rl/FS phase 
cost more because it had to do studies for the alternative water 
supply system as well as remediation. 
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but can also cause more environmental damage through excessive delays. 

Again, this subject deserves more attention to help improve the 

Superfund process. 

Another way to improve Superfund would be to increase 

compensation for government employees. Most of the people involved in 

the Superfund process are paid below market compensation for their 

experience and have little incentive to stay for the duration of a 

project (Superfund case). This is especially detrimental in that 

technical experts, engineers and geologists involved in the Superfund 

process leave after a few years. Since the average Superfund case 

seems to take seven years or more, it is inevitable that the same 

person will not see a project through to its end. As a result, 

technical knowledge can be lost, therefore increasing a project•s 

cost. An increase in employee incentives would help motivate 

employees to remain with their job and would thus eliminate the 
• 

expense of retraining. 

Despite the problems and inefficiencies connected with Superfund, 

it has proven to be a valuable and necessary law. Without Superfund, 

many contaminated sites would remain and would be adding to the 

growing pollution problem. The creation of Superfund provides funds 

in order to clean up contaminated areas. Superfund•s biggest 

accomplishment, however, is a result of the enforcement process. 

The enforcement process has enabled the EPA to recover costs from 

the Potentially Responsible Parties. In recent court cases, the EPA 

has recovered money from parent companies of subsidiaries listed on 

the National Priority List. In a case in New Orleans, the Justice 



97 

Department argued that the corporate veil could be lifted when two 

conditions are met: "if the subsidiary lacks sufficient funds to pay 

for a Superfund cleanup, and if the subsidiary performed a function of 

economic importance to the parent or if the parent participated 

directly in the unit's management" (Marcus, 1989). 

Because Superfund has been successful in recovering money from 

PRPs, companies are now stepping forward early in the Superfund 

process to make contributions for clean up. Companies at first did 

not realize that they could be forced by law to pay for cleanup. 

Because the Superfund process is expensive, the amount that companies 

were forced to pay was higher than if they had initially paid or taken 

responsibility for clean up. It would be interesting to research the 

actual effects of the Superfund enforcement process on responsible 

companies. A close examination would probably show that companies are 

more responsible today than they were when Superfund first began. 

Another similar topic of interest would look at parent companies and 

their role and participation in Superfund. 

Finally, the enactment of Superfund has provided a certain threat 

effect. Currently, operational companies who perceive Superfund to be 

a potential threat will take care not to contaminate an area. These 

companies will be more careful because they realize that Superfund has 

the ability to eventually obtain funds from the companies for clean 

up. Thus, Superfund's success lies not only in the National Priority 

List cases which they clean up, but with the other cases that never 

make the list due to the threat effect. If Superfund has encouraged 

companies to be more responsible for clean up of contaminated sites, 
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then Superfund has surpassed its initial goal. In the final analysis, 

Superfund has been a success and with more research the inefficiencies 

of Superfund could be alleviated. 
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