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INTRODUCTION 

In the southwestern corner of Louisiana -- in the Calcasieu River 

Basin -- is the State's second largest industrialized area. Industries on 

the lower portion of the Calcasieu River are principally involved in the 

production of chemicals, petrochemicals, and petroleum products. Also of 

interest to this study area are several firms on the upper portions of the 

River that are processing tall oil and producing Kraft paper. 

All of these industries are discharging waste waters into the Calcasieu 

River or its tributaries -Bayou d'Inde, Bayou Verdine, Houston River, Mill 

Creek, and Palmetto Creek [Figure 1]. The Rivers and Harbors Act of 1899,!/ 

the Water Quality Act of 1965, and the Water Quality Improvement Act of 

197o1/ are applicable to the Calcasieu River and its tributaries. [Water 

quality regulations established pursuant to the provisions of these Acts 

are presented in Appendix A.] 

The Division of Field Investigations-Denver Center (DFI-DC), Environ-

mental Protection Agency (EPA), at the request of the Director, Water 

Quality Office, Region VI, EPA, undertook a study of the Calcasieu River 

Basin in March-April 1971. Specific objectives of the study were to: 

1. Compile an up-to-date inventory of industrial waste sources 

discharging to the Calcasieu River and its tributaries. 

2. Ascertain a) types of treatment presently provided and b) the 

quality and quantity of each industrial waste discharge. 

3. !valuate the individual and collect1ve impacts of wastewater 

discharges on the beneficial water uses of the Caleasieu River 

and its tributaries. 
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4. Determine abatement proceedings necessary or warranted under the 

livers and Harbors Act of 1899, the Water Quality Act of 1965, 

and/or other applicable local, State and Federal laws. 

In the ease of each industry surveyed, a team of DFI-DC staff members 

called upon company officials. explained the investigative program and the 

basis for it, and negotiated the details for examining the effluents from 

each firm. Further, each industry representati;e received a letter detail­

ing EPA's authority in the work and indicating that the investigative pro­

gram was being conducted to provide the basis for: 

(1) Evaluation of Corps of Engineers permits as required under the 

livers and Harbors Act of 1899; 

(2) Determination of present water quality conditions in the 

Caleasieu River and its tributaries; 

(3) Evaluation of the individual and collective impacts of waste­

water discharges on the beneficial water uses of the Calcasieu 

River and ita tributaries; 

(4} Determination of water pollution control needs within the area: 

(5) Abat~ment proceedings as necessary or warranted under the 

livers and Harbors Act of 1899, the Water Quality Act of 1965, 

and/or other applicable local, State, and Federal laws. 

Industrial and municipal waste treatment and disposal practices in 

the Lake Charles, Louisiana area were then evaluated by a team of DFI-DC 

engineers, scientists, and technical support personnel. The evaluations 

were conducted during March and April, 1971. A second survey of effluents 

from the plants of Cities Service Oil Company and of Continental Oil 

Company was made in early November 1971. 
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In addition, because of prior indications that aquatic life in the 

Lake Charles area contains significant concentrations of mercury, DFI-DC 

conducted au ancillary sampling program in the Calcasieu River Basin to 

deteradne, quantitatively, the presence of mercury. 

This report summarizes information pertaining to raw materials, pro­

cesses, waste loads, and treatment needs (if any) at each of the industries 

and recommends actions necessary to protect the quality of the receiving 

waters. Specific information for each significant industrial waste source 

is summarized in a separate section. Complete custodial records {Appendix 

B], for each sample taken during the course of this investigation. are on 

file at the Division of Field Investigations-Denver Center, Office of 

Enforcement, EPA (Denver, Colorado). 

Assistance and support in the conduct of this investigation was pro-

vided by the following EPA entities: 

Division of Field Investigations-cincinnati Center 

Analytical Quality Control Laboratory, Cincinnati, Ohio 

Enforcement Office, Region vt, Dallas, texas 

Southeast.Water Laboratory, Athens, Georgia. 

The assistance of personnel of the Lake Charles Office, Louisiana 

Wildlife and Fisheries Commission, is gratefully acknowledged. 

DESCRIPTION OF AREA 

The total drainage area of the Calcasieu River and ita tributaries is 

about 4,000 square miles; measures approximately 55 by 120 miles; and in­

cludes portions of eight parishes with a total population of about 230,000. 

The Lower Calcaeieu River refers to the area from the salt water barrier 
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(located just north of the city of Lake Charles) downstream to the Gulf of 

Mexico. The Upper Calcasieu River refers to the fresh water portion of 

the watershed extending upstream of the salt water barrier to the basin 

headwaters. 

The River is navigable from its mouth to Moss Bluff, Louisiana (about 

ten miles upstream of Westlake).1/ Barges and ships navigate a channel 

that has been dredged from the Gulf of Mexico northward along the west side 

of Calcasieu Lake to Devils Elbow, thereafter following the natural river 

channel. except for two cutoffs, to the Port of Lake Charles. 

Thundersqualls and tropical storms with high wind velocities occasion­

ally pass through the area. Prevailing winds are from the north during the 

months of November through January and from the south during the remainder 

of the year. Frosts occur during the period from late November through 

February. Average temperatures range from the low 50's (in January) to 

the 80's (in July). 

The lower Calcasieu River. Lake Calcasieu, Bayou d'Inde, Bayou Verdine, 

and Indian Marais are affected by lunar tides. Passage of a cold front or 

high winds may cause wind-dominated tides that produce flooding of low­

lying areas, tributary streams, and bayous. Hence, flow mixing patterns 

say be highly irregular. 

Braekish inland lakes and marshes that border the main River channel 

and the adjacent shallow offshore area support a large commercial and 

sport fishery. The area is an exeellent spawning and rearing ground for 

shrimp, crabs. and various estuarine fish. 



s 

ID addition to furnishing a location for the propagation of aquatic 

life, the waters of the Calcasieu River system support other beneficial 

uses, including municipal and industrial water supplies, recreation, 

irrigation, and navigation. 
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SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

During the survey an industrial waste inventory was ~ampiled. It 

included information on the types of materials produced and raw materials 

used at each plant, as well as the process additives, water supplies. and 

wastewater treatment procedures. Composite samples, generally covering 

24-hour periods, were obtained from each industrial waste outfall and were 

analyzed for constituents appropriate to the industry evaluated. Grab 

samples for oil and grease analysis were obtained where appropriate. 

Survival and palatability studies were conducted in receiving waters, and 

sediments were examined for organic content. 

The Calcasieu River Basin is logically divided into two areas for 

assessing the effects on water quality of the sources inventoried during 

this survey. The Upper Calcasieu River is the fresh water portion of the 

watershed extending upstream of a salt water barrier. [The industries and 

sampling locations in this part of the basin are illustrated in Figure 2.] 

The Lower Calcasieu River encompases the saltwater portion of the watershed. 

[The sampling ~ocations for this area are depicted in Figure 3, located 

inside back cover.] The major portion of industrial activity (most of 

which is directly or indirectly related to the production of petroleum and 

petrochemicals) is located in the Lower Calcasieu River area. [An indus­

tri,al location map of this area is illustrated in Figure 4, located inside 

back cover.] 

!valuation of data indicates that the following two groups of indus­

tries are in violation of Section 407, Rivers and Harbors Act of 1899 

(33 USC:401-413): 

• 
... 
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Figure 2. Sampling Localil!ns - Upper Calcasieu River, La. 
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And: 

Group 1 

Cities Service Oil Company refinery; 

PPG Industries, Incorporated; 

Crosby Chemicals, Incorporated; 

Olin Corporation; and 

Continental Oil Company refinery. 

Group 2 

Cities Service Oil Company -Butyl plant; 

Cities Service Oil Company - lube and wax plant; 

Cities Service 011 Company - petrochemical plant; 

Firestone Rubber Company; 

W. R. Grace and Company Davison Chemical Division; 

Rercules, Incorporated; 

Calcasieu Paper Company; 

Continental 011 Company - petrochemical plant; and 

Continental Oil Company - VCM plant. 

The industries in these two groups are generally disch~rging carbon­

aceous materials, suspended solids, and oil and grease, to the Calcasieu 

River or tributary thereof, thus causing violations of Section 407 of the 

Act. In addition, except for Crosby Chemicals, the first group and Cities 

Service Oil Company Petrochemical Plant were in violation of Section 407 

of the Act for the discharge of heavy metals, heat, nitrogenous materials, 

and complex organics. 
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Evaluation of the data indicates that the 14 industries of the pre-

ceding two groupings in combination discharge daily at least 82,000 lbs. 

of COD; 597,000 lbs. of TOC; 601,000 lbs. of suspended solids; and 

12 22,4 X 10 calories of heat. [A summary of the analytical results ob-

tained, by industry, is presented in Appendix G.] 

Six industries discharge complex organic derivatives of petroleum, 

some of which are known to be toxic to aquatic life and/or humans. Survival 

studies, conducted in situ in receiving waters near these discharges, demon-

strated the toxic nature of the effluents from the following industries: 

Cities Service Oil Company refinery and Butyl plant; Firestone Rubber 

Company; w. R. Grace and Company. Davison Chemical Division; Hercules 1 

Incorporated; Olin Corporations and PPG Industries, Incorporated. 

Analyses of bottom sediments showed that industrial WAste solids are 

being deposited in the Calcasieu River. a navigable stream, and in the 

streams and bayous that are tributaries thereto. 

[Present and proposed waste water treatment facilities for each indus-

try are tabulated in Table 1.] Industries in the first grouping have no 

indication of plans to initiate or improve treatment of the wastes that 

they presently discharge. Industries in the second grouping are either 

engaged in the construction of new facilities for waste treatment or are 

developing suitable treatment measures. 

Recommendations 

Specific recommendations for each significant source of pollution are 

presented in the individual report sections. These recommendations are 

summarized in the following paragraphs. 
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It ia recommended that appropriate abatement proceedings be initiated 

against those industries cited in Group 1 for discharging to a navigable 

atream or tributary thereof those materials that place them in violation 

of the Refuse Act of 1899. In addition, the refinery of Cities Service 

Oil Company has constructed a deep well for disposal of 11sour water11 from 

the catalytic cracking operations. Since 11sour water" is treatable by 

ammonia stripping and sulfide recovery, there is no justification for deep 

well injection. It is recommended that legal steps be taken to prevent 

deep well disposal by the Cities Service Oil Company refinery. 

Recommendations contingent upon timely implementation of proposed 

treatment improvements are made for those industries given in Group 2. 

For these industries recommendations are that adequacy of treatment be 

reevaluated after facilities are placed in operation, and if the water 

quality is found to be inadequate, appropriate abatement proceedings be 

initiated. 

The recommendation is made for all industries surveyed that the dis­

charge permit, to be issued by the Corps of Engineers, limit discharges of 

those materials now in violation of the Refuse Act of 1899 to levels con­

sistent with the best available treatment and water quality standards for 

the Calcasieu River. 

During the period of these studies, waste treatment and disposal 

practices at seven additional industries could not be evaluated oving, in 

most cases, to the seasonal nature of the operations. It is recommended 

that the waste discharges from these industries be evaluated during the 

period of operation. 
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Limited sampling of tributary streams and municipal effluents failed 

to identify sources of mercury that pollute much of the Calcasieu River 

Basin, including tributaries that are unaffected by the industrial wastes 

evaluated. This limited sampling did not shed new light on the source(s) 

of mercury. It is recommended that additional studies be carried out in 

the Upper and Lower Calcasieu River Basin in order to identify the mercury 

sources. 
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BACKGROUND IN!'OIMATION 

Ceneral 

The Calcaaieu Paper Company (a Kraft process aill) and the Iron Kraft 

Bas Company (adjacent to the mill) are diviaiona of Unijax Corporation, 

West Bay annex, Jacksonville, Florida. Both firms contribute significantly 

to the ec.onomy of the area. There ill no bleachins of pulp at the paper 

c011pany, where the capacity is 350 tons per clay. The rav sateriala used 

are wood, salt, coke, lime, caustic soda, and aodiua sulfate. (The product 

ill coaverted to wrapping paper 8Dd bags by the adjacent bag company.) 

About 850 persona are employed at the tvo planta. The aill operates 

continuously. During the visit of E.PA perao1mel 11 thia plant vas not 

operating at full capacity. Two engineer&, one chemist, and a laboratory 

technician are aaaigned full-time to water pollution control at the Kraft 

process 'Rill. 

Water Supply 

Seven vella, each rated at 900 gpm, provide a total of 9 •gd of 

water. Thia water is used for processing, cooling, boiler feed, fire 

control, and aanitary purpolea. 

Existing Waste Treatment 

Major sources of wastewater are the white water from the paper machines 

aDd the black liquor (spent cooking liquor) from the pulp process. White 

water and cooling water blovdovn are released, without treatment, to Mill 

Creek, which flows for 14 trllea throug!! West ~ay Wildlife !"..auagement Area 

before discharging to the Opper Calcasieu River. The black liquor is 

treated in the oxidation ponda that overflow to Hill Creek. During an EPA 
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tour of the mill (April 2, 1971) black liquor was being discharged, along 

vith the the white water, directly to Mill Creek. Company officials 

atated that this was not a routine occurrence, but was due to a breakdown 

iD the pulp process. The resulting effluent was black in appearance and 

ranged in temperature from 36• to 42•c. 

Chronology of Contacts 

On April 2, 1971, K. a. Helton and a. D. Harp of EPA's DFI-DC met with 

J. E. Mailhaus, the Calcasieu Paper Company plant manager, to collect in­

formation on wastewater disposal practices at the plant. E. D. Anthony, Jr., 

enforcement programs specialist, Region VI, EPA, Dallas, Texas, had arranged 

for the meeting on March 31. 

Subsequent to the April 2 meeting (about a week later) the Plant 

Manager was contacted by DFI-DC representatives and a request was made to 

sample the plant discharges. Mr. Mailhaus was informed that effluent 

aampling was in conjunction with a water quality survey of the Calcasieu 

River Basin. 

Mr. Mailhaus objected to the planned sampling regime that included 

sampling of the plant effluent at the outfall, at the Company's property 

fence. He asserted that the waste receives additional treatment while 

flowing in Mill Creek and claimed it was the Company's right to use the 

stream for treatment purposes. The investigating team explained to 

Mt. Mailhaus that the Refuse Act applies to waste discharges at the point 

of discharge to the naturally occurrin~ waterways that are classified as 

navigable or as tributaries to navigable streams. Permission was granted 

to sample at the point of discharge (MC-2). Mill Creek was also sampled 

near the mouth {MC-1). 
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SAMPLING PROGRAM AND RESULTS 

Samples (125 m1. aliquot&) were composited every two hours. for a 24-

bour period. commencing at 6:25a.m., April 19. A grab sample for oil and 

sreaae analysis was taken at 8:25 a.m., April 19. Eight days later, water 

quality and sediment samples were collected from Mill Creek and from the 

Calcaaieu River upstream and dowustream from the mouth of Mill Creek. 

(Descriptions of the sampling stations and their locations are shown in 

Table 1-1 and Figure 1-1, respectively. Analytical results from the sampling 

program are listed in Table 1-2.) 

During the sampling period, the Calcasieu Paper Company vas discharg­

ing 8.7 mgd, carrying a load of 10,900 lbs of tOC; 36,700 lbs of COD; 

26,200 lbs of suspended solids; and 290 lbs of oil and grease. Samples 

collected at MC-1 and at the ca-20 and CR-21 stations indicated that the 

wastes carried by Mlll Creek increased the TOC and suspended solids con­

centrations in the Calcasieu River from 11 mg/1 to 15 mg/1, and from 18 mg{l 

to 49 mg/1 (35 percent and 170 percent, respectively). 

Bottom aedimenta from MC-2 near the point of discharge contained 25 

percent volatile materials, while the sediments from MC-1 near the mouth 

of Mill Creek eontained 3.8 percent volatiles [Table E-1, Appendix E). 

1be differential confirms that substantial decomposition of discharged 

aolida frOm the Calcasieu Paper Company takes place in Mill Creek. 

DAIA 'REPORTED TO LOUISIANA STR.EAM CONTROL COMMISSION 

The ~uiaiana Stream Control Commission re~ently approved tbe discharge 

levels of certain materials based on data submitted them by Calcasieu Paper 

Company. A summary of the information from the Commission ia as follows: 
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Fieure 1·1. Effluent & ReceiYing Water Sampling locations for talcasieu Paper Cempany 
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'WILE 1•1 

D'!SCI.IPtlON OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS 

Statiou 
Humber Deaeription and Remarks 

CAL-l Sample taken 20 yards downstream from the point where the "'Front 
Ditch" and "Baek Diteb." combine at the headwaters of Mill Creek. 
Mill Creek. is a tributary to the Calcaaieu IU.ver. 

Cl.-20 Calcuieu Biver at Highway 26 bridge (USGS 135) downstream from 
the south of Mill Creek. 

Cl-21 Calc.asieu River at bridge in Sec 15. T4 and R4W upstream from 
the mouth of Mill Creek. 

!1:•1 Mill Creek uear mouth at USGS 134.5. 

JC-2 Mill Creek south of Elizabeth, Louisiaua. 



TABLE 1-2 

SUHHAU OP AMAL11'ICAL IESULTS AND fiELD HBASUllEMENTS.!/ 

sta oaite 

CAL-l 8.71 7.2-11.2 32o-s.ooo 750 36-42 150 10.900. 

Cl-20 6.5- 7.3 117 23 15 

ca-n 7.4- 8.0 75.5 20-22 11 

HC-1 6.4- 6.6 2.ooo 22 48 

MC-2 7.6- 9.3 12.800 36-37 390 

Oil • Crease Cadmium Chromium 
Sta •g/1 1ba/dat mg/1 ag/1 

CAL-l 4 290 <0.05 0.10 

·ca-2o <0.05 <0.02 

Cll-21 <0.05 <0.02 

HC-1 

HC-2 

.!/ AnalJtical proceduraa ara outliaad iD AppeadtK P. 
JY COD aaa1y•e• vere performed vhea TOC valuu a:caeded 20 .,/1. 
s/ No iaterfereace fr~ calciua detected. 

19 

1b•/day 

7 

504 36.700 918 

182 

116 

200 451 

560 1.810 

Mereu!% Copper 
l!g/1 mg/1 

<0.1 

<0.1 <0.02 

<0.1 <0.02 

<0.1 

<0.1 

66.800 360 

49 

18 

LeadY 
•all 

<0.1 

<0.1 

26.200 

Alumimm 
~ag/1 

1.5 

2.4 

H 
I 

VI 
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Date of Application: August 20, 1970 
Quasu:i ty of Discharge: U da 
Temperature: Equivalent to stream temperature 
Turbidity: 80 
True Color: 135 
Organic Materials: 8,883 lba/day, equivalent to 150 ppm 
Inorganic Materials: 11,843 lbs/day, equivalent to 200 ppm 
Ho toxie aaterials were listed in the application. Discharge is to 
the Upper Calcaaieu Biver. 

PIOPOSED WASTE TREATMENT 

According to Company officials, a new waste treatment facility has 

been designed and is scheduled to be completed within the next year. The 

.. jor portion of the present wastewater flov will be recirculated. The 

proposed system is designed to reduce BOD to 25 mg/1, suspended solids to 

25 q/1, and color to 100 APHA units. The "treatment" afforded by Mill 

Creek will, according to Company estimates, reduce the BOD at the mouth of 

Mill Creek by an additional 75 percent. Company officials contend. 

further, that the constituents in the wastewater will be reduced correa-

poadingly by treatment in Mill Creek, thus causing a negligible effect on 

the Upper Calcaaieu lU.ver. 

CONCLUSIONS 

It ia concluded that: 

1. Because Mill Creek. flows, for ita entire length dowuatream from 

the point of discharge, through the West Bay Wildlife Management Area, 

ueing the stream as a treatment facility is unacceptable; 

2. Whereas the Calcasieu Paper Company has indicated intent to claia 

aee of Hill Creek as part of the treatment process subsequent to the 

installation of new treatment fac:ilitiea, u.e of a tributary to a navi-



I-7 ,,t 2i 

&able stream for vaate treatment or disposal ia a violation of the Refuse 

Act and, in the case of Mill Creek, conatitutel a violation of Louisiana 

~ 3. Pre8ent treatment allows for the daily diacharge to a tributary of 

• navigable atream of 10,900 lbs of carbonaceous materials; 26,200 lba, 

auapended solids; and 290 lba of oil and greaae, thus couatituting viola­

tions of Section 407, livers and Harbors Act of 1899 (33 USC: 401-413). 

UCOMMENDA'I'IONS 

It ia recommended that: 

1. The Office of Enforcement, EPA, monitor progress toward initiation 

of suitable treatment by July 1, 1972, and evaluate the effectiveness of 

treatment by January 1, 1973, to ascertain that effluent quality at the 

point of discharge is adequate for release into a wildlife refuge. 

2. The Office of Enforcement, EPA, notify the Louisiana Stream Con­

trol Commission that: 

a) The Calcasieu Paper Company claims the right to use Mill Creek 

for vaate treatment, is presently doing ao, and intends to con­

tinue the practice subsequent to construction of new treatment 

facilities and that, 

b) Mill Creek ia the property of the State of Louisiana, by virtue 

of LSA - a.s. 9:51 Section 1101, and the statute givea specific 

pidance in the control of pollution" ••• injurious to •••• aquatic 

life or vild or domes tic animals or fovl8. 11 

3. If the implementation of this treatment program is not carried out 

according to schedule, or if treatment :1.8 not adequate, consideration be 
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ciYen to initiating appropriate abatement •~tiona agaiuat the Company. 

4. The dia~harge permit 9 to be issued by the Corps of Engineers, limit 

diaChargea of BOD, COD, TOC, euapeDded aolida, ~olor. and toxic aateriala 

to leTell consistent with applicable water quality standards and best 

aYailahle treatment. 
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'DII CITIES SERVICE OIL COMPANY FACUlTIES 
LAD CI:J.A:RLES , LOUIS IA.N.A 
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GEHEJW. ttr!'OBMATIOH 

In conjunction with other chemical plants and petroleua refineries, 

the Cities Services Oil Company ia a aubetantial contributor to the 

ecoaomy in the tower Calcasieu liver area. Coapany operations are involved 

in the production of petroleum products, petrochemicals • and butyl rubber. 

The Cities Service 011 Cotapany (P. 0. Box 1562, Lake Charles. Louisiana 

70601) haa four industrial planta located in the Lake Charles area: 

(1) Cities Service Oil Company Butyl Rubb~r; 

(2) Cities Service Oil Company Refinery; 

(3) Cities Service Oil Company Lube and Wax; ud 

(4) Cities Service Oil Company Petrochemical and Ethylene Propylene. 

Ou Karch 25, 1971, w. C. Blacbwl, Jr., M. ll. Kelton, and J. L. Hatheway, 

Dn-oc, EPA, met with T. W. Kirby • ass is taut superintendent for laboratories, 

at the Cities Service Oil Company, in order to obtain information for a 

waste source inventory. T. P. Harrison, Enforcement Office, EPA, legion VI, 

bad made arrangements for the .eeting. A tour of the four plants vas con­

ducted during the March 25 visit. (Mr. Kirby would not permit the iuvesti• 

sators to take photographs within the plant property). 

Subsequent contact was made with Mr. Kirby on April 15, by a. D. Harp 

and. Mr. Hatheway, both of Dn-DC. to plan the industrial waste sampling 

program being conducted in conjunction with a water quality survey of the 

Calcaaieu River Basin. 

Permission to aample all effluent discharges vas granted by Mr. Kirby; 

however. permission to sample process wastes prior to treatment vas not 

granted. 
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Pertinent information and resulta of the inveatigatioc of vaate treat­

.. ct aad disposal practicee at each Cities Service facility are discussed 

be.lov. 
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BACI:GROTJNl) IN!'OltKATION 

!acility Description 

The Butyl rubber plant operates continuously. Eighty-seven people 

are employed in the rubber production operation. The rated plant capacity 

is 84 .tllion lbs per year of Butyl rubber, the plant's primary product. 

By-products, auch as isobutylene, isoprene, and methyl chloride, are 

recycled into the production process. The raw materials that are employed 

include iaobutylene, isoprene, zinc stearate. aluminum chloride, and 

natural gaa. 

Vater Supply 

Water, for process and cooling purposes, is obtained from one 1,000 

gpa (1.44 mgd) well. Boiler feed vater ia supplied from steam condensate 

ta the refinery feed. 

Existins Waste Treatment 

Oily wastewaters from the Butyl plant are discharged to the oxidation 

pend at the Cities Service OU Company refinery. Once-through cooling 

water, other wastewater, and blovdowu from a cooling tover are,diacharged 

to the Lover Calcasieu liver without treatment. 

The effluent, from a commercial chromate recovery process, ia -- ac-

cording to Company information -- essentially free of chromate, although 

it aay contain zinc on the order of 2-3 mall as zinc stearate. 

SAMPLING PROGRAM AND RESULTS 

Aliquot• (l2S ml) of the effluent were composited every two hours for 

24 hours, commencing at 7:35a.m., April 21, 1971. Samples were taken 

,... 
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fr011 the outfall ditch near the Laver Calcaaiev. lliver [Pigv.re 2-11. A grab 

aample vaa collected • at 3:40 p ·•·, April 17, for oU aa.d grease analysis. 

Shriap survival studies were coaduc~ed in the Lower Calcasieu liver in the 

Y:l.ci'D.ity of this diacharge. Vater and sediment a amp lea vere collected in 

the Lower liver upstream and dOV'D.Btream fro• the point of industrial dis­

charge. [The sampling points are described in Table 2-1, their locations 

ahOWD in Figure 2-1.] 

[Analyses ·of the effluent aDd stream samples are listed in Table 2-2.1 

During the 24-hour aampling period, pollutant loads discharged included 6 

lbs of chromium; 2,470 lbs~ COD; 410 lbs, TOC; 2,160 lbs, suspended solids; 

&DAI 100 lbs of oil and grease. 

Survival studies using white shrtmp vere conducted (following methods 

ou.tU.DI!d in Appendix C) !a. .!..lli, at industrial site stations Cl.•2.l and 4.2 

and at the Control Stations (CR-11.2 and 1) [Figure 2-l]. Total mortality, 

within 24 hours (Appendix D), of the shrimp at Cl.-4.1 and 4.2, precluded 

taste and odor studies. After a similar 24-hour exposure period, shrimp 

.artalities at the Control Stations vere 10 and 20 percent, respectively 

(Appendix D]. Although it is not known which constituents or combinations 

of constituents in the River caused total aortality at stations Cl.-4.1 

aDd Cl-4. it is clear that the stream quality at this location is toxic 

to native shrimp. 

Control Stations, Cl.-1 and CR-11.2 [Table 2-1], are located in the 

Lower Calcasieu River ea as to hsve the least possible contamination from 

iDduatrial vaatea. Station CJ.-1 1.8 located dOVD.Strea~~ fr011 industrial 

discharges and closer to the Gulf of Mexico than are all the other 
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TAIL! 2•1 

D!SCBJ.PTION 0!' E!'FLUENT AND RECEIVING WATElL SAMPLING POINTS 

Station 
Humber Description and llemark.s 

CSC-1 Samples collected from the drainage ditch at a point just before 
1t empties into the Lower Calcasieu River (ditch parallels the 
north fence of the Cities Service refinery plant). 

Cl•l LGwer Calcasieu River near Calcasieu Landing (upstream of intra­
coastal waterway) near Channel Harker 92 (Coa.trol Station). 

Cl-4 Lower Calcasieu River upstream of Cities Service refinery effluent 
aa4 downstream from the Butyl rubber plant effluent. 

CB.-4.1 Lower Calc.aaieu liver • northwest shore, at d1acharge of the Butyl 
rubber plant. 

CB.-4.2 Lower Calcasieu liver, opposite the Butyl rubber plant. 

CB.•S Lover Calc.asieu liver near Channel Marker 108. 

Cl.•ll.2 Lower Calcuieu River, south shore, south of Clooney leland just 
vest of Lake Charles (Control Station). 



TABU 2-2 

SUHHA11' OP ANALtnCAL RESULTS AND PIELD H!.ASUREHENTS.!/ 

Sta 

CSC-1 

CR-4 

CR-~ 

Sta 

CSC-1 

CR-4 

CR-5 

!!I!!! _I!!!_ 
•ad range 

1.70 7.2-9.8 

7.1-8.3 

6.8-8.6 

Cadmiwa 
•sll 
co.o~ 

Conductivity 
J!mhoa£ C1ll 

range CO!!!J! 

1,000- 2,300 
3,500 

13,000 

13,400 

Chromium 
mg/1 lba£dat 

0.40 6 

Temp 
.-:L 
range 

22-
30.~ 

24-24 

23-24 

HeTCU!! 

!!gll 

cO.l 

~ Analytical procedures are outlined io Appendix P. 

roc 
r.Rll 

29 

9.4, 

9.4, 

12£1 
ufl 

Copper 
mall 

<0.02 

W COD aoalyaea were perfoned vheo TOC valuea exceeded 20 aa/1. 
£1 1\ro eompoaltu taken (•oruioa aDd afternoon). 

coril 
lbsZdax mg£1 

410 170 

Lead 
•s.ll 

<0.1 

lba£dax 

2,470 

Soltda 
total 

•&ll lba£dax 

1,480 21,000 

8,610 

8,980 

BUSJ! Oil • Grease 
mg£1 lba£da! •all lbald•I 

152 2,160 7 100 

14 

16 
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atationa. Station Cl-11.2 is located upstream of aoat industrial dis· 

charges and haa water with lower salinity levels than haa Station Cl-1. 

DATA BEPORIED TO LOUISIANA SIBEAK CONIROL COMMISSION 

The Louisiana Stream Control Commission approved (December 16, 1970) 

the discharge levels of certain materials based on data aubaitted by the 

Citiea Service Oil Company for its Butyl plant. A summary of the infor-

.. cion from the Commission files is aa follows: 

Quantity of Discharge: 
Temperature: 
Turbidity: 
True Color: 
Organic Materials (oil): 
Inorganic Materials: 
Tone Materials: 

Chromium 
Zinc 
Mercury 

Dissolved Oxygen: 

0.9 efa 
6S-a7•r. 
25-60 JTO 
20-30 
17 lba/day - 3 pv-
4300 lba/day - 900 ppm 

0 lbs/day - 0 PP• 
4 lba/day - l ppm 
0 lbs/day - 0 ppm 
SO% Saturation 

PB.OPOSEO WASIE II.EA'I'MENI 

Tbe Company'• laboratory personnel are presently experimenting with 

new treatment processes; no schedule for upgrading treatment has been made 

Jut.ova.. The intent, aec:oTding to Mr. I'J.Tby, is to reuae treated waatewatel' 

as cooling aake-up vater in the Butyl plant. 

CONCLUSIONS 

It 11 concluded that: 

1. The present discharges of heavy metals, carbonaceous materials, 

auapeuded aolida, aDd oil and crease, constitute violationa of Section 407, 

livers and Rarbora Act of 1899 (33 USC: 401-413). 

2. The atream near the effluent discharge is toxic to native shrimp. 
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3. Even though an effort is being made to develop and implement a 

suitable treatment and reuse acheme, no implementation schedule vas made 

known to the EPA investigators. 

RECOMMENDATIONS 

It is recommended that: 

1. The Office of Enforcement, EPA, in cooperation vith appropriate 

State and local authorities, monitor progress tovard implementation of 

suitable treatment processes at The Cities Service Oil Company Butyl 

Rubber plant. 

2. If a schedule for implementation of suitable treatment is not in 

effect by June 1, 1972, consideration be given to initiating appropriate 

abatement actions against the Company for the discharge of chromium; 

carbonaceous materials; suspended solids; and oil and grease to the 

C&lcasieu River, a navigable stre~. 

3. When a suitable schedule is implemented, the Office of Enforcement, 

EPA, monitor progress toward completion, and take appropriate action at any 

time that the Company falls behind the schedule. 

4. The Corps of Engineers permit, to be issued, limit concentrations 

of BOD; COD; TOC; of suspended solids; oil and grease; heavy metals; and 

complex organics to levels consistent with best available treatment and 

with the water quality standards for the Lower Calcasieu River. 
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IAQ..GJDUND INFORMATION 

laeility Description 

the plant operates eoru:inuously. The production work force includes 

approximately 1000 employees. 

the refinery produces propane; propylene; o-xylene and other aromatic 

eheaieals; aviation gas; motor gas; jet fuel; kerosene; diesel fuel; fur-

uace oil; carbon black feed; residual fuel; coke; and feed stocks for 

lubes • waxes • and pe trochemicala. 

Crude oils, light hydrocarbons (to butane), diethylglycol, and pyrro-o 

lidine are the raw materials used in the operation. Others, used in the 

process, include sodium hydroxide, calcium chloride, corrosion inhibitors, 

oxidation inhibitors, and tetraethyl lead. 

Water Supply 

Water for the refinery is obtained from the Caleaaieu River for non-

contact cooling (360 mgd). Seven wells. each rated at 1,000 gpm (1.44 mgd), 

provide process water, cooling water, and boiler feed. 

Analyses of the river intake water [Table 2·3] indicate that it contained 

0.2 vg/1 mercury; 0.1 mg/1 lead; 9 mg/l TOC; and 31 mg/1 suspended solids 

OD the day of sampling. 

Existing Waste Treatment 

Once-through cooling water from the power plant as well as oily wastes 

from the refinery and the Butyl rubber plant are treated in a 28-aere 

ozidaticn lagoon. It disiharges to a second pond that was dredged in 

Iad.ian Marais. The second pond 'a outlet, to the Lower Calcuieu lU.ver 

,..... 



neJY ...2!L 
Sta •&d ranae 

csc-2 290 7.3-8.2 

csc-21. 290 7.3-8.3 

csc-3 sa 7.0-7.9 

CSC-4 400 7.1-7.8 

CR-3 7.1-8.0 

CR-4 7.1-8.3 

TABLE 2-3 

SUMMARY OP ANALniCAL RESULTS AND FI~UREMEtn'S 
FROM nRST SAMPLING PROC 8 

ConductlvltJ Temp 
cor# 

Sollda 
l!mhoalcll ..:L TOC total 

ranae CO!!!I!., ranae •sl1 lbaldax •&l1 lbald•I sll lbald•I 

14.000-18.000 13.600 32-37 u 36.300 9.220 22.3 l 106 

.14.500-17 .ooo n.ooo 32-34 230 5.57.000 520 1.26 l 106 9.850 23.9 I 106 

u.ooo':'l6.ooo u.aoo 33-36 13 6.300 a.no 4.2 l 106 

u.ooo-2o.ooo 13.600 23-2.5 9 3o.ooo 9.760 32.6 l 106 

14.850 25-25 9.8. 1-,Y 9.580 

u.ooo 24-24 9.4. 1~ 8.610 

34 

8U8J! 

•&l1 1bald•I 

38 92.000 

220 533.ooo 

27 13.000 

31 103.500 

9 

14 

011 ' Creaaa 
mgg 1bald•:t: 

s 12.100 

H 
...... 
I ..... 

0 



Cadmiua Chromium 

TABLE 2-J (continued) 

IIJIIWlt OF ANALYTICAL RESULTS AND FIELD HEASUREHENTS 
PROM FIRST SAMPLING PROGRAM 

Lead 
Sta - ms/1 

Mercuri 
n/1 1ba/day mg/1 g/1 lba/day 

CO(!(!er 
1ba/day ms/1 lba/day 

Aluminua 
mg/1 

NH~ u N 
ms/1 lba/day 

CSC-2 <0.05 0.02 48 0.2 0.4843 0.04 97 o • .P 485 10.1 

csc-:u. <0.05 0.14 340 1.0 2.422 0.11 266 4.oY 9.690 

CSC-3 <0.05 o.J 0.1443 0.04 19 o.P 95 

CSC-4 c0.05 0.2 0.6680 'f0.02 0.1!.1 335 

Cl-3 c0.05 4.6 40.02 oeO.l 

Q-4 

~ Analytical procedurea are outlined in Appendls r. 
'!./ Plow data. provided by T. w. Kirby. compare vlth 1nfor-at1on collected fro-. Louutana Str ... Control c:o..ta.toa fUu. 
£1 COD analyaea vere performed vhen TOC values ezceeded 20 aa/1. 
~ Tvo compoaitea taken (morning and afternoon). 
!.1 Ho 1ntarferance froa calctu. datected. 

35 
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(Station CSC-2A), is equipped with a steel curtain that extends approxi­

aately three feet below the water surface. This curtain functions as a 

skimmer to prevent the discharge of floating oil and is hinged to a cat­

walk so that it can pivot with the direction of flow of the water. Wnen 

there is barge traffic on the River, the curtain is observed to pivot with 

flows moving from the waterway upstream into the second pond. Flow through 

tbis system is approximately 288 mgd {Figure 2-11. 

Condenser cooling water is discharged without treatment directly to 

the Lower Calcasieu River. this discharge amounts to approximately 57.6 mgd. 

FIRST SAMPLING PROGRAM AND RESULtS 

Aliquot& (250 ml) were composited every four hours. commencing at 

7:55a.m., April 21, at four sampling stations in the refinery [Figure 2-1). 

[Description of these stations and of the stream stations sampled is pro­

vided in table 2-4.] A grab sample for oil and grease analysis was obtained 

at CSC-2 at 3:15p.m., April 17. On April 21, at 11:00 a.m. another grab 

sample was taken, at Station CSC-2, for organic analysis. [Analytical 

results and field measurements recorded are listed in Table 2-l.} 

Analysis of the upper pond effluent was carried out to determine com­

plex organics [Table 2-5}. Normal aliphatic hydrocarbons identified in the 

effluent sample represent a portion of the oil and grease discharged by 

the Company refinery. High concentrations of phenolic compounds were 

also observed in the effluent. In these concentrationa (as discharged from 

the refinery), the compounds are toxic to aquatic life and may have a detri­

aental effect on the receiving vatera. 
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tABLE 2-4 

DESCRIPTION OP EFFLUENT AND RECEIVING WATER SAMPLING POINTS 

Station 
Humber Description 

CSC-2 Effluent from the refinery lagoon at the outlet structure, 
approximately 1,000 ft from the Lower Calcasieu River. 

CSC-2A Samples collected at the point where the effluent from the 
refinery enters the Lower Calcasieu liver. 

CSC-28 Samples collected at mid-depth at center of second pond dredged 
from Indian Marais. 

CSC-2C Effluent from two small ponds, which are part of the refinery's 
treatment, that are located on the south aide of Indian Marais. 
Effluent enters Indian Marais just upstream of second pond. 

CSC-3 Samples collected from the power plant effluent before it 
enters the Lower Calcasieu River (Dock C). Plow is approxi­
aately 40,000 gpm. 

CSC-4 Cooling water supply to the refinery (approximately 200,000 gpm). 
Samples collected at the forebay of the pump house, (source 
Lower Calcasteu River). 

Cl-l Lover Calcaaieu River near Calcasieu Landing (upstream of intra­
coastal waterway), near channel marker 92 (Control Station). 

Cl-3 Lover Calcaaieu River at Channel Marker 106, downstream from the 
main effluent of the Company refinery. 

CR-3.1 Lover Calcasieu River, east shore opposite the main refinery 
discharge. 

ca-3.2 Lover Calcaaieu River, west ahore at industrial discharge of 
the refinery. 

Cl-3.3 Lower Calcasieu River, east shore, and opposite Cities Service 
main refinery discharge. 

CR-4 Lower Calcasieu River upatream of Cities Service refinery 
efflu•nt and downscream from the Company Butyl rubbeT plane 
effluent. 

CR-11.2 Lower Calcasieu River. south shore. south of Clooney Island just 
west of Lake Charles (Control Station). 



Com:pound 
Identified 

Dodecane 
Beptadecaae 
Hexadecane 
Nonadecane 
2-Methylnaphtha1ene 
o-creso1 
Octadecane 
Pentadecane 
Phenol 
Tetradecane 
Tridecane 
Undecaae 
1-Hethy1naphthalene 

l'" i , 38 

TABLE 2-5 

RESULTS 07 ORGANIC ANALYSIS 

Concentration 
(•g/1) 

0.031 
0.022 
0.026 
0.013 
0.013 
0.120 
0.017 
0.030 
0.200 
0.039 
0.042 
0.027 
o.oos 

Load 
1b/day 

79 
53 
66 
33 
33 

300 
43 
76 

510 
99 

107 
69 
12 

li-14 
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At the time ~ampling vas being planned, the DPI-DC investigating team 

1D41cated to officials of the Company that, since the second pond had been 

dredged from a a&tural tributary (Indian Marais) and is subject to tidal 

action, the discharge from the first pond (CSC-2) should be considered to 

be the point of discharge and, therefore, the point to be sampled. These 

officials claimed that the second pond constitutes a segment of the treat-

.ant process, and that the flow past the curtain into the Lower Calcaaieu 

River (CSC-2A) should be sampled. Since the dispute could not be resolved, 

it vas finally agreed that both points would be sampled -- the dispute to 

be resolved after consulta~ion with respective legal staffs. 

Substantial differences in quality were found to exist between the 

two sampling points [Table 2-4}. Calculated loads discharged, during the 

24-hour period, at CSC-2 included 36,300 lba of TOC; 92,000 lba, suspended 

eolida; 12,100 lba, oil and grease; 48 lbs, chromium; 0.48 lbs, mercury; 

12 97 lbs, copper; 485 lbs of lead; and 1.7 X 10 calories of heat. Calculated 

loads discharged at CSC-2A, during the 24-hour sampling period, included 

1,260,000 lbs of COD; 557,000 lbs, TOC; 533,000 lbs, suspended solids; 

340 lbs, chromium; 2.42 lbs, mercury; 266 lbs, copper; and 9,690 lbs of lead. 

Because the curtain caused the aaterials to be discharged at depths of 

at least 6 feet in the Lower liver, oil and grease were not measured at 

csc-2A; bovever, oil rises in widely dispersed patches well dowuatream 

from the curtain. Thus, it was not possible to obtain a representative 

aample with the equipment at hand. 

Tbe cause of the differences in the concentrations at the two points 

18 not clear. Possible causes iuclvde unkuovn dilcharge(a) to the second 
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pond; unobserved discharges from Indian Marais; tidal action causing 

buildup in the lower ponds or scouring of bottom materials by flood tides 

passing beneath the curtain; and the elimination of interfering substances 

within the laver pond. The possibility of sampling error is discounted 

because various parts of the analyses and atandards were carefully rechecked. 

MOreover, concentrations of TOC, suspended solids, lead, and mercury were at 

least five times greater at CSC-1A than at csc-2. Also, all concentrations 

.. aaured were higher to some degree at the outlet from the second pond. 

If analytical or sampling errors were involved, such a pattern would not 

have prevailed • 

. Baaed upon the contention by Company officials that Station 

CSC-2A is mast representative of the discharge by the refinery, the net 

loads discharged during the 24-bour sampling period were calculated by 

adding loads from stations CSC-2A and CSC-3, and by subtracting the intake 

loads at CSC-4. (Flows used in calculating the loads were furnished by 

Company officials.) The loads thus calculated include 533,000 lbs of TOC; 

443,000 lba of suspended solids; 340 lbs, chromium; 1.9 lbs, mercury; 285 

lbs, copper; and 9,400 lbs of lead. As indiceted earlier, discharges 

of oil and grease were not determined at CSC-2A. The load discharged 

at CSC-2 during the 24-hour sampling period was 12,000 lbs. Tbe discharges 

also added 12 X 1012 calories beat. 

Survival studies, employing white shrimp, were conducted in situ at 

industrial sites Statione CR-3, 3.1, 3.2, 3.3, 4.1, and 4.2 and at 11.2 

aad 1 [Figure 2-1) followins methode outlined in Appendix c. A 100 percent 

shriap mortality [Appendix D} at all industrial site stations within a 
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24-hour exposure periodJ precludin& taste and odor studies. Shrimp at 

COntrol Stations CR-11.2 and CR-1 [Ficure 2-11 had 24-hour mortalities 

of 10 and 20 percent, respec~ively [Appendix D). 

A sediment sample, collected below the main discharge (station CR-3.2), 

vaa composed of black soft sediment having a strong petrochemical odo! 

(Table E-1. Appendix E). Almost 20 percent of the sample vas volatile 

.. terials. An OSI value of 2.8 indicates an organic sludge undergoing 

decay and decomposition. The sediment also con.ained 5.4 ~g/g of mercury. 

SECOND SAMPLING PROGRAM AND RESULTS 

This section summarizes the results of the second sampling program 

of Cities Service Oil Company refinery. 

As noted in the section titled 11First Sampling Program and Results", 

discrepancies connotating differences in quality were perceived between 

tvo sampling points, CSC-2 and CSC-2A [Table 2-3). Because of these dis-

crepancies a second survey vas conducted on October 22 and 23, 1971. 

Ou October 21, 1971, T. P. Harrison, Enforcement Office, EPA, Region VI 

contacted official• of Cities Service Oil Company refinery to make arrange-

.ents for tbe re-sampling program. On October 22, 1971, J. L. Hatheway, 

L. a. Walz, and B. w. Boyle contacted Stan Gilliard of the refinery to 

outline and make arracgementa for the second survey. Mr. Gilliard was 

cooperative and agreed to tbe re-sampling survey as well as to the addition 

of station CSC-28. He also informed Mr. Hatheway that effeetive September 19, 

1971. the refin•ry bega!l discharging "sour water"* at a rate of 325 gpm to 

a deep well. 

* "Sour water" is a trade ten that identifies a proeess waste which con­
tains high concentrations of hydrogen sulfide, ammonia, and phenols. 
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Aliquot• (125 al) were compoaited every two hours coaaencing at 

12:15 p.m., on October 22, 1971, at stz sampling atationa in the refinery 

(Figure 2-1]. [Description of these stations is provided in Table 2-4.] 

At stations CSC-2A and CSC-2B the samples were collected at a point below 

the steel curtain and at mid-depth, respectively. The samples collected 

from the lower pond (CSC-28) consisted of a composite of two grab samples. 

On October 23, grab samples for oil and grease analysis were obtained 

at stations CSC-2A and CSC•2 at 10:30 and 10:40 a.m., respectively. At 

the request of Cities Service Oil Company personnel, all collected 

samples were divided and a·portiou given to them; the remainder vas for­

warded to EPA laboratories for analysis. [Analytical results and field 

seasurements of the second sampling program are listed in Table 2-6.] 

During the 24-bour period, waste loads discharged from the refinery 

were calculated by adding loads from stations CSC-2A and CSC-3, and sub­

tracting the intake loads at CSC-4. Plows used in calculating the loads 

were furnished by Company officials and compare with information in 

Louisiana Stream Control Commission files. The daily loads calculated 

include 25,000 lbs of COD; 3000 lbs, suspended solids; 16 lhs, chromium; 

134 lbs, copper; 167 lbs, lead; 12,000 lbs of oil and grease, and 11 X 1012 

calories of beat. 

DAIA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION 

The Louisiana Stream Control Commission approved {December 16, 1970) 

the discharge levels of certain materials ba&ed on data aubmdtted by the 

Cities Service Oil Company for ita refinery. A summary of the information 

from the Commission files is as fallows: 



tABLE 2-6 

BUMHAJlY OP ANALYTICAL RESULTS AND PI~tntEMENTS 
PROM SE<XJND SAMPLING PROG 11 

r1aJ!./ 
Conductivity Temp Solid a 

l!mholllcm ~ TOC COD total II UBI! 

StatioD mg.d ranse rang.e e~sl1 •sll 1baldax •sll 1baldax mgl1 lbllld•! 

CSC-2 290 lB.ooo-u.ooo 35-38 c5 190 459.000 50 121.000 

· CSC-2A 290 18.500-22.000 31-35 c5 140 339.000 14.500 35.1 X 106 40 97 .ooo 

CSC-21 290 22.000 35 c5 120 291.000 14.700 35.6 :1 106 40 97.000 

csc-2c 89 S20 14.300 160 

CSC-3 58 16.000-22.000 35-39 c5 110 53.000 14.000 6.78 X 106 80 39.000 

CSC-4 400 1s.ooo-23.ooo 25-26 c5 110 367.000 14.300 47.7 X 106 40 133.000 

43 



TABLE 2-6 (continued) 

SUMHAllT OP A.~ALYTICAL RESULTS AND FIELD HEASUREHENTS 
FROM SECOND SAMPLING PROGRAM 

011 and Creaae Cadmium Chromium co2eer Lea~ 
Station ll&ll lbsldax msll lbaldaz mgll lbaldax mgll lbaldax mgll lbaldaz 

csc-2 9 22,000 cO.Ol 0.03 73 0.10 242 0.19 

CSC-2A 5 12,000 cO.Ol 0.03 73 0.16 387 0.14 

CSC-2B cO.Ol 0.03 73 0.14 339 0.08 

CSC-2C 0.02 0.44 0.33 0.63 

CSC-3 I 0.02 10 0.02 10 0.10 48 0.06 
• 

CSC-4 C1 0.01 33 0.02 67 0.09 301 0.06 

~ Analytical procedurea are outlined in Appeadiz r. 
W Flov data, provided by T. w. IU.rby, c:oapare vitb 1nfoR&tiOD collected fr011 Louidaaa Str ... Control 

Commisaioa filea. 
!/ Ho iaterfarea~ fr011 calciu. detected. 

459 

338 

194 

29 

200 

1-1 
1-1 
I 

N 
0 



Quantity of Discharge: 
Temperature: 
Turbidity: 
True Color: 
Organic Materials (Oil): 
Organic Materials (BOD): 
Inorganic Materials:* 
Toxic Materials: 

Chromate 
Phenol 
Zinc 
Mercury 

45 

.53.5 cfa 
68-102•r 
25-60 JtU 
60 
17,300 lba/day- 6 ppm 
98,400 lbs/day - 34 ppm 
100,000 lbs/day - 37 ppm 

80 lba/day - 0.03 ppm 
1,205 lbs/day - 0.45 ppm 
117 lbe/day - 0.13 ppm 
0 lbs/day - 0 ppm. 

PROPOSED WASTE TREATMENT 

II-21 

Towers are being constructed at the Cities Service ou· Company refinery 

that will permit recirculation of cooling water. Operation of the cooling 

facilities will reduce flow through the ponds by approximately 130 mgd. 

Aa noted earlier, EPA investigators were not permitted to sample the 

process wastes entering the pond system. As a result, the present treat-

ment capability could not be determined. Since the detention time vill 

remain short, reduction of the flow through the system by 130 mgd cannot be 

expected to increase materially the treatment efficiency. The proposed 

additional wastewater treatment consists principally of in-plant process 

control and primary treatment for the residual. 

At the time of the first EPA investigation, sour water vas included 

with the wastes treated in the pond system. A deep well system (4.900 ft) 

had been constructed and was being used for disposal of sour water at the 

time of the second investigation. The Cities Service Oil Company refinery 

has been issued a permit by the mineral division of the Louisiana Deparement 

of Conservation to operate this disposal well. The quantity and quality of 

* Incoming River water would contain as much as 53,000,000 lbs/day of 
dissolved solids, to which the above would be added. 
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the sour water produced ia not known but the disposal well is rated at 

800 pgm (1.15 mgd). 

CONCLUSIONS 

Prom the data obtained during the second sampling program, October 22 

and 23, 1971, the discharged waate loads, as measured at stations csc-2 

and CSC-2A, are comparable. Waste loads at both these stations are very 

comparable to those measured at station CSC-2 during the first sampling 

program. Tbe reason for the discrepancy between measured waste loads at 

CSC-2 and CSC-2& during the first survey is not readily apparent. Operation 

of the disposal well appears to have contributed to the reduction of waste 

loads discharged to the River. So, it is concluded that: 

1. The waste loads determined at stations CSC-2 and CSC-2A in the 

second survey confirm the waste load measurement at station csc-2 in the 

first aurvey. 

2. the refinery discharges carbonaceous materials; suspended solids; 

chromium; mercury; copper; lead; phenols; and heat to the Lower Calcaaieu 

liver, in violation of Section 407, livers and Harbors Act of 1899 (33 USC: 

401-413). 

3. Obaervations of receiving waters, tbe discharge of oil and grease 

at station CSC-2& (12,000 lbs/day), and the character of the bottom deposits 

in the Lover Calcasieu River in the vicinity of the refinery substantiate 

that oil and grease in objectionable quantities are beins discharged by the 

refinery into the River. 

4. liver water near the refinery discharge is toxic to shrimp, one 

of the Dative forma of aquatic life found in the Lower Calcaaieu River. 
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5. Cooling facilities, which will reduce flow through the pond syatem, 

are under construction. The pond system will continue to be used for treat­

ing the remaining waste streams and constitutes primary treatment evec 

though ponding is no suitable treatment for refinery wastes. 

6. Operation of the disposal well, if continued, may result in reduc­

tions in the amounts of ammonia and sulfides and other substances now dis­

charged to the pond system. (Such disposal is contrary to EPA policy guide­

linea and previous regulatory practice.) 

RECOMMENDATIONS 

It is recommended that: 

1. Consideration be given to initiating appropriate abatement actions 

against the Lake Charles Refinery of the Cities Service 011 Company for 

discharges of carbonaceous materials; suspended solids; chromium; mercury; 

copper; lead; phenols; and heat to the Calcasieu River. 

2. The appropriate Federal District Court be requested to enjoin 

the Cities Service Oil Company from use of the disposal well because such 

practice is contrary to the public interest and may endanger public water 

supplies. 

3. The Corps of Engineers permit. to be issued to this refinery, 

liGdt the discharge of BOD; COD; TOC; suspended solids; oil and grease; 

heavy metals; complex organics; and heat to levels consistent with best 

available treatment and with the water quality standaTda for the Lover 

Calcasieu RiveT. 
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B4CKGROVND INFOIMATION 

Facility Description 

OWnership of this plant is divided as follows: approsimately two­

thirds by Cities Service 011 Company and one-third by Continental Oil 

Company, thua the name Cit-Con.. 

This lube and vax plant operates continuously. Of the 454 person.a 

employed at the plant three are involved in vater pollution control 

activities. Finished products are liquid paraffin was; vacuum gas oil; 

vax slabs; fin.ished neutral oil; finished light intermediate neutral oil; 

finished heavy oil; soft v~ by-product; finished bright stock; and amor-

phous vas:. 

the primary rav material is topped crude. Ia ted plant capacity 

is 30,000 barrels per day of feed, of which 9,500 barrels are lube stock. 

Water Supply 

Water for use in this plant is obtained from a aeries of four wells, 

each of which is rated at 1,000 pgm (1.44 agd). Approsimately 1,000 gpm 

(1.44 mgd) are used for non.-contact cooling and 2.000 gpm (2.88 mgd) for 

process vater. Water is also used to slurry fine clay employed as a de-

coloring agent·, to disposal pits. 

Existing Waste Treatment 

Wastewater discharges from this industry are treated in a large oxida-

tion pond where gravity separation and skimming of oil and grease are pro-

Yided. The vast~~ter flow !e appr~xiMBtely 3.32 mgd, of which 0.43 mgd is 

cooling water. The oxidation pond has a reten.tion time of about 70 days. 

Effluents from this pond and the clay pits discharge to au open channel that 

r. ... 
l"l 
I r. 

Cl 
::I 

v 
c 
0 
Ill ... 
0 

"" • 
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subsequently enters Bayou d'Inde [Figure 2-2]. 

DISCUSSION OP S~~LING PROGRAM AND RESULTS 

Aliquota (125 ml) of the plant effluent were collected every two hours 

and compoaited over a 24-hour period commencing at 7:15 a.m. April 21. 

(Description of sampling stations ia provided in Table 2•7.] The plant 

effluent samples were taken at a railroad bridge (CSC-6). located approxi­

aately 500 feet downstream of the oxidation pond [Figure 2-2]. At this 

sampling point the effluent from the clay slurry pita was thoroughly mixed 

with the pond effluent. A grab sample was collected, at 4:40p.m. April 17, 

for oil and grease analysis. [Results of the effluent sampling are showu 

in Table 2-8.] 

During the 24-hour period of sampling the lube and wax plant discharged 

410 lbs of TOC; 60 lba. NK3-N; 630 lba, suspended solids; and 190 lbs of oil 

an4 grease. 

Shrimp aurvival studies were conducted in Bayou d'Inde at station 

CR-6.1 [Figure 2-2] and at Control Stations following methods outlined in 

Appendix C. Sediment samples were collected upstream of the lube and wax 

plant and at Stati~n CR-6.2 [Appendix E]. 

Survival studies with shrimp indicate that total mortality occurred 

within six hours [Appendix D]. The lack of oxygen in the water or the 

toxicity from either industrial wastes or noxious gases (released from 

the sludge-covered bottom) was considered aa cause of death. The 100 

percent mortality precluded taste and odor tests. During this time span, 

at ca-11.2 and CR-1, shrimp mortalities were 10 and 20 percent. respectively. 



so 

t 
WAX. Pl.AfH 

108 

I 

('0 
0 

~--, 
IJ.I 

I ...! t- I 
:::l z 

l u ~ I 
a:: Q. 

L~- _.f 

CSC OIL REFINING 

PLANT 

Not To Scale 

...! 
>-
!- !-
:::l z 
Cl <t 
u ...J 
(Jl 

Q. 

u 

figure 2-2. E111uent & Receiwing Water Sampling Locations lor Cities Smice Oil Co. · lube & Wu Plant (CIHDNl l Petrochemical Plant 



51 
II-26 

'l'ABLE 2-7 

DESCRIPTION OP EPPLUENT AND RECEIVING WATER SAMPLING POINTS 

Station 
Number Description and Remarks 

CSC-6 Effluent from oxidation pond of lube and wax plant, collected at 
railroad bridge approximately 500 feet downstream from pond. 

CR-l Lower Calcasieu River near Calc89ieu Landing (above intracoastal 
waterway) near channel marker 92 (Control Station). 

CR-6.1 Bayou d'Inde downstream from Cit-con, and Cities Service petro­
chemical plant. 

CR-6.2 Bayou d'Inde upstream of Cit-con, and Cities Service petrochemical 
plant. 

CR-11.2 Lower Calcasieu River, south shore, aoutb of Clooney Island just 
vest of Lake Charles (Control Station). 



TABLE 2-8 

SUMMAR.! OF ANALYTICAL RESULTS AND FIELD MEASUltEHENTsY 

csc-6 2.91 

Sta 

csc-6 

....2!!_ 
Conductivity 

!lmhoa/cm . 
Te111p 

~ 
range range comeosite range 

7.2-8.6 460-
540 

Oil & Crease 
•g/1 1ba/day 

8 190 

510 26-29 

Cadmium 
mg/1 

'10.05 

N Aaal:rt1cal procedurae ara outlinad ill Appeadix r. 

mg/1 

17 

52. 

Solids 
roc total 

lba/dar mg/1 lba/day ms/1 

410 !161 8,800 26 

Chromium 
mg/1 lba/day 

Mercury 
JJg/1 

0.07 2 c0.1 

BUill! 

lba/day 

630 

Lead 
mg/1 

c0.1 

NH3 aa N 
ms/1 

2.35 

lba/dat 

60 

Copper 
mg/1 

'10.02 

H 
H' 
I 

N 
....... 
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Sediment analyses from CR-6.1 indicated a 20 percent volatile material 

and an OSI value of 3.4 [Table E-1, Appendix E}. This value indicates a 

highly organic bottom deposit that is undergoing decomposition and 

stabilization. Upstream of the lube and wax plant discharge the sedi-

ment was eompoeed of decaying material, vegetation, leaves, etc. At this 

location the OSI vas only slightly lower (3.1); likewise, the volatile 

material (19 percent) was lower. 

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION 

The Louisiana Stream Control Commission approved (December 16, 1970) 

the discharge levels of certain materials based on data submitted by the 

Citlea Service Oil Company for its lube and wax plant. A summary of the .. 
information from the Commission files is as follows: 

Quantity of Discharge: 
Temperature: 
Turbidity: 
True Color: 
Organic Materials (BOD): 

Phenol 
Organic Materials (oil): 
Toxic Materials 

Chromium 
Zinc 

5.1 ds* 
65-87., 
36 JTU 
30 
2870 lbs/day - 104 ppm 
825 lbs/day • 30 ppm 
5,520 lbs/day - 200 ppm 

12 lbs/day - 0.42 ppm 
4 lbs/day - 0~16 ppm 

* Approximately 87 percent of the S.l cfs is discharged to the 
Cities Service refinery sewers and thence to the Lower Calcasieu 
liver; 0.7 cfs goes directly to Bayou d'Inde. 

PROPOSED WASTE TREATMENT 

A larger oxidation pond is being constructed for thia plant. The cost 

for new facilities vas estimated at $1.5 million. (The plant was under coa-

atructioa at the time of aampliag.) They are acheduled to be in operation 

by the latter part of 1971. 
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CONCLUSIONS 

It ia concluded that: 

1. The daily discharged loads of 410 pounds of carbonaceous material; 

630 pounds of suspended solids; and 190 pounds of oil and grease are vio­

lations of Section 407, Rivers and Harbors Act of 1899 (33 USC: 401-413). 

2. Construction of new facilities for treatment of the lube aad wax 

plant liquid wastes is underway. 

3. Results of survival tests with shri~ were inconclusive because 

effects of other, nearby discharges could not be separated from those of the 

lube and wax plant discharges. 

ll'ECOMMENDATIONS 

lt is recommended that: 

1. The Office of Enforcement, EPA, monitor progress toward completion 

and operational status of the treatment facility, now under construction. 

2. If suitable treatment is not operational by June 1, 1972, con­

sideration be given to initiating appropriate abatement actions against 

the Company for the discharge of carbonaceous materials; nitrogenous mate­

rials; suspended solids; and oil and grease. 

l. If the new treatment facilities are in operation by June 1, 1972, 

the discharge from the lube and wax plant be reevaluated and, if the 

quality does not meet applicable criteria, appropriate abatement actions 

be initiated. 

4. The Corps of Engineers permit, to be issued, limit coneentrati~nc 

of BOD; COD; TOC; suspended solids; oil and grease; and complex organics, to 

levels consistent with beat available treatment and applicable water quality 

atcclarde. 
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BACKGROUND IN'FORMATION 

Facility Description 

The materials produced at the Cities Service Petrochemical and Ethy-

lene-Propylene plant are propylene; ethylene; butadiene; butane and dimer; 

ethylene glycol; ethylene oxide; polyglycols; and ammonia. 

The plant operates continuously. Of the 498 persons employed in 

production, three - an engineer, a chemist, and an equipment operator -

are involved in water pollution control. 

Rated annual capacities of the facility are 900 million lbs of etby-

lene; 500 million lba, propylene; 220 million lbs, polyethylene; six 

adllion lbs, ethylene oxide; and 22 million gal. of ethylene glycol. 

The raw materials employed include raw gas; ethane; by-products from 

the Cities Service Oil Company refinery identified only as c2 stream and 

c3 mix; propane; butadiene; nitrogen: hydroformer gas; platformer 888i 

caustic soda; and sulfuric acid. 

Water Supply 

Water is obtained from seven wells, each of which is rated at 1,000 gpm 

(1.44 mgd). This water is used for cooling water makeup, boiler feed, and 

process water. Approximately 223 mgd of cooling water is recirculated 

through the cooling systelDI. The condeuate from the cooling water is sold 

to a neighboring industry. 

Existing Waste Treatment 

The waat~ater discharge fr~ this industry is approximately 3 mgd. 

Treatment conaista of neutralization; oil separation (gravity); and three 



56 
II-31 

aerated lagoons-- totalling five acres, which are operated i~ aeries. The 

effluent from the lagoons is discharged to Bayou d'lnde. 

SAMPLING PROGRAM AND RESULTS 

Aliquot& (250 ml) of the treated waste were collected every four hours 

and compoaited over a 24-hour period commenei~g at 8:40 a.m. on April 21. 

A grab sample was collected for oil and grease analysis at 4:15 p.m. on 

April 17. A grab sample for special organic analyses was collected at 

11:45 a.m. on April 21. Samples of the effluent from the petrochemical 

plant's third lagoon, were collected at the overflow structure prior to 

discharge in Bayou d 1 lnde ·(CSC-5). [Ita location is shown in Figure 2-2. 

Analytical results for station CSC-5 are tabulated in Table 2-9.] 

The organic compounds [Table 2-10] represent the major constituents 

in the effluent sample. Other compounds were observed in lesser concen­

trations, but were not positively identified. The results demonstrate 

that a vide variety of aromatic chemicals are discharged by the Company's 

petrochemical plant. The specific toxicity of these compounds has not been 

determined. However, discharge of these compounds undoubtedly has a 

detrimental effect on the receiving water. 

Net loads discharged by the petrochemical plant during the 24-hour 

sampling period included 59 lbs of chromium; 20,200 lbs, COD; 5t900 lbs, 

TOC; 180 lbs, ammonia; 2,600 lbs, suspended solids; and 165 lbs of oil and 

grease. 

Shrimp survival tests and sediment analyses for the station~ in Bayou 

d'Inde are disccssed under the section covering waste treatment and disposal 

at Cities Service Oil Company lube and wax plant. 



TABLE 2-9 

SUMMARY OP ANALYTICAL RESULTS AND nELD MEASUREMENTS!/ 

Conductivity Sol1d11 

Sta 

csc-s 

Sta 

csc-.s 

-ElL l!mhoalcm Te!!J! •c 
Plow range range range 

3.95 9.2-9.7 1.ooo-1.6oo 26-28 

Oi1 & Crease 
•sll lbslday 

165 

Cadmium 
•gll 

<0.05 

TOC 
•gll lbalda! •sll 

180 5.9oo 612 

Chromium 
mgll lbslday 

1.8 59 

!1 Aaalytical procedur .. are out11oed to Appead1x F. 

57 

COD total 
lbaldax !!&ll lbt~ldax 

20.200 868 28.600 

Mercury 
l!&ll lbsldsy 

o.8 0.0264 

BUill! NH.3 1111 N 
mgll lbaldax mgll lbsld•x 

78 2.600 .5.3.5 180 

Col!per Lead 
mgll mgll lb11ld•I 

<0.1 0.09 3 

H 
H 
I 

w 
N 
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TABLE 2-10 

RESULTS OF ORGANIC ANALYSIS 

Compound Identified 

2-Methy1naphth1ene 
1-Methy1naphthalene 
2,6-Dimethylnaphthalene 
Indan 
Indene 
m-Xy1ene 
1-Hethylindene 
3-Methylinclene 
Naphthalene 
o-Methylstyrene 
m-Methylstyrene 
p-Xylene 
o-Xylene 
Phenol 
Styrene 

Concentration 
(mg/1) 

0.030 
o.o2s 
O.OlS 
0.007 
0.026 
0.008 
0.002 
0.003 
0.053 
0.001 
0.02 
0.002 
0.006 
0.060 
0.031 

Load 
lb/day 

1.1 
0.9 
o.s 
0.3 
0.9 
0.3 
0.1 
0.1 
1.9 
o.os 
0.8 
0.1 
0.2 
2.1 
1.1 

II-33 
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DATA REPOIU'ED TO LOUISIANA STREAM CON'IR.OL COMMISSION 

The Louisiana Stream Control Commission did not have in its files, any 

information on the industrial waste discharge from the Cities Service Oil 

Company petrochemical plant. 

PROPOSED WASTE TREATMENT 

The Cities Service Oil Company is presently constructing • nev kind of 

"extended aeration" facility in order to treat wastewaters from the petro­

chemical plant. This new facility, to coat approximately $3 million and 

&cheduled to be placed in operation during 1972, should reduce the loads of 

COD, toe. and suspended solids nov being discharged to Bayou d 'lnde. 

CONCLUSIONS 

It is concluded that: 

1. Present discharges of chromium; carbonaceous materials; nitro­

genous materials; suspended solids; complex organics; and oil and grease 

constitute violations of Section 407, Rivers and Barbara Act of 1899 

(33 USC: 401-413). 

2. Treatment facilities, now under construction, should reduce 

quantities of carbonaceous and nitrogenous materials discharged to the 

Lower Calcasieu River and may also reduce quantities of complex organics 

and suspended solids discharged. (No evidence exists, nor has any claim been 

made, to the effect that the new treatment will eliminate discharges of 

heavy metals and oil and grease.) 
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I.E COMMENDATIONS 

It is recommended that: 

II-35 

1. The Office of Enforcement, EPA, monitor progress toward comple­

tion of new facilities for treatment of the liquid waates generated by the 

plant, and that it further conduct follow-up monitoring of actions taken 

to reduce discharges of chromium and oil and grease. 

2. If the new treatment facilities now under construction are not 

operational by June 20, 1973, consideration be given to initiating appro­

priate abatement actions against the Company for discharges of carbonaceous 

and nitrogenous materials, suspended solids, and complex organics. 

3. If the new treatment facilities are on-line by June 30, 1973, 

the treatment provided be reevaluated, and abatement measures, aa needed, 

be initiated. 

4. The Corps of Engineers permit, to be issued this industry, limit 

discharges of BOD; COD; TOC; heavy metals; suspended solids; complex 

organics; and oil and grease to levels consistent with best available treat­

ment and water quality standards for the Lower Calcasieu River. 
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TaB CONTINENTAL OIL COMPANY FAClLIUES 
LAKE CHARLES • LOUIS UNA 
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GENERAL INFORMATION 

In conjunction with other chemical plants and petroleum refineries, 

the Continental Oil Company is a substantial industrial contributor to the 

economy in the Lower Calcasieu River area. The Company's facilities are 

involved primarily in the production of organic chemicals, carbon black, 

and oil refinery products. 

Continental operates four facilities in the Lake Charles area: 

(l) Continental Carbon Company; (2) Continental Oil Company - Lake Charles 

Petrochemical; (3) Continental Oil Company - Lake Charles Refinery; and 

(4) Continental Oil Company- Lake Charles VCM Plant [Figure 3-l]. 

Although these plants are in proximity to each other, all are under sep­

arate management. 

Initial Contact 

Representatives of EPA's DFI-DC staff visited these industries during 

the period March 24-31, 1971, to obtain information for an industrial 

waste inventory. Company officials contacted at that time were very 

cooperative, provided the information requested, and conducted tours of 

their respective plants. Subsequent to these meetings, Refinery and VCM 

plant officials were contacted, on April 15, to discuss sampling of plant 

effluents. Officials of the carbon Company and Lake Charles Petrochemical 

were contacted on April 16. They were informed that the industrial waste 

source sampling was in conjunction with a survey of the Calcasieu River 

Basin being conducted by EPA. 

Permission was granted to sample all the effluent discharges. No re­

strictions were placed on the sampling of process wastes prior to treatment. 
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Al1quota (125 ml) were collected of each of the industrial discharges and 

oompoaited over a 24-hour period. Theae compoaite samples were analyzed 

for TOC; COD; total and suspended solids; and selected heavy metals. All 

of the industrial waste effluents from Continental Oil Company discharge 

to Bayou Verdine. 

Responsible Company officials contacted, information on plant oper­

ation•. etc., and the results of each sampling program are discussed in 

the following report. 
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BACKGROUND INFORMATION 

Facility Description 

The plant is owned by the Continental Oil Company (80 percent) and 

the Witco Chemical Corporation (20 percent). Tbe plant's rated capacity 

peT day is 250,000 to 300.000 lba of carbon black. The Taw materials 

used in the process include coke and gas oil. This plant operates con-

tinuously and employs seventy-one persons. 

Water Supply 

Water is purchased from Continental Oil Company, which borders 

Continental Carbon Company,on two sides. Water is used for washdown 

(quenching). drinking, and pelletizing of the product. 

Existing Waste Treatment 

A settling pond is employed to collect the small carbon fines. The 

pond effluent is discharged to Bayou Verdine [Figure 3-l]. Banks of Bayou 

Verdine downstream of Continental Carbon have a flat gray-to-black color, 

attTibutable to the discharge from the settling pond. According to the 

Continental Carbon Company Manager, Louis Herst, constant agitation of 

eaTbon fines by the wind causes the aaterial to be blown about the plant 

site. Some of these fines find their way into the Bayou. The Manager 

stated that during the period 1968 to 1971, the Company converted the air 

pollution control system from wet scrubbers to bag houses. He indicated 

that this change had reduced the water pollution problems caused by the 

caTboa fines. 

Chronology of Contacts 

Mr. Herst was contacted by Mr. Belton of the DPl-DC staff, on 

r 

~ . 
c 
• 

~ 

( 
c 
( 
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March 31, 1971, to obtain inventory information. R. D. Harp and J. L. Hatheway, 

also of DFl-DC, met with Mr. Her•t on April 16, to plan the industrial 

sampling progra~. 

SAMPLING PROGRAM AND RESULTS 

Effluent sampling commenced at 9:00a.m., April 20. Aliquots (125 ml) 

were composited every two hours for 24 hours. Samples were collected from 

the Continental Carbon plant settling pond effluent (Con-7) which is 

discharged to Bayou Verdine. [Analytical results and recorded field mea­

surements are listed in Table 3-l.] 

Loads discharged during the 24-hour sampling period included 50 lbs 

of COD; 10 lbs, TOC; and 10 lbs of suspended solids. 

DATA REPORTED TO LOUISIANA STREAM CONTROL CO~tnSSION 

The Louisiana Stream Control Commission had, in its files. no infor­

mation on the industrial discharge fro~ the Continental Carbon Company. 

PROPOSED WASTE T~'TMENT 

No new treat~ent facilities are proposed for the next five years. 

CONCLUSION 

lt ia concluded that: 

1. The pollutant loads discharged by Continental Carbon are of no 

serious consequence to the receiving waters. 

RECOMMENDATIONS 

lt ia recommended that: 

1. No abatement proceedings be initiated at this ti~e; 



TABLE 3-1 

SUHHARY OP ANALYTICAL RESULTS AND fiELD MEASUREMENTS.!/ 

...R!L_ 
Conductivity 

!Jmhoa/cm 
Temp 

~ TOC 
Sta 

Plov 
llgd range range composite range mg/1 1ba/day 

COH-7 0.032 7.4-8.0 500-825 · 570 

Sta 

CON-7 

Cadmium 
mg/1 

c0.05 

mg/1 

0.03 

22-30 43 10 

Chromium 
1ba/day 

0.01 

!/ Analytical proce.cluree are outliaecl 1a Appelldb r. 
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COD 
mg/1 1ba/day· 

180 50 

Solids 
total auap 

11g/1 1ba/day mg/1 1ba/day 

440 120 36 10 

Mercury 
~.~g/1 1ba/day 

0.1 0.00003 

H 
H 
H 
I 

\J1 
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2, The discharge permit, to be ieaued by the Corps of Engineers. 

limit discharges of BOD; COD; tOC; heavy metals; complex organics; suspended 

aolida; and oil and grease. to levels consistent with best available treat­

meut and the water quality standards for the Lower Calcaaieu River. 
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BACKGROUND INFORMA'I ION 

Facility Deseription 

Headquarters for this plant (P. 0. Box 37, Westlake. Louisiana 70669) 

is the office of the Petroebemical Salea Division, Continental Oil Co~any. 

80 Park Plaza East. Saddlebrook, New Jersey 07662. This plant operates 

continuously and employs 320 persons in its production operation. Twelve 

individuals (a superintendent; an engineer; a chemist; a foreman; four 

equipment operators; and four maintenance men} are employed in the water 

pollution control program. 

The annual, rated capacities of this petrochemical facility are 150 

million lbs of industrial alcohol; 550 million lbs, ethylene; 98 million 

lbs, methyl chloride; 200 million lbs, normal paraffins; and 50 million 

lbs of ethoxylates. 

The Taw materials used are: ethylene; aluminum; hydrogen; "raffinate"; 

sulfuric acid; ethylene oxide; acetic acid; caustic soda; phosphoric acid; 

hydrochloric acid; kerosene; ethane; propane; and methanol. 

Water Supply 

Water is obtained from five wells (700ft deep), each rated at 1,500 

gpm (2.16 mgd). It is used for process, boiler feed, and non-contact cool-

ing. 

Existing Waste Treatment 

There are three wastewater discharges from this industry. These 

originate in the alcohol plaut, paraffin plant. ~ ~he e~bylene pla~t 

[Figure 3.1]. 
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Effluents from the alcohol and paraffin plants discharge to a d~ainage 

ditch that subsequently enters Bayou Verdine. The ethylene plant effluent 

(cooling water) discharges to a second drainage ditch that also collects 

the VCM plant discharge before entering Bayou Verdine. 

Present treatment of the waste discharges consists of the following: 

1. Wastewater passes through an API separator, at the paraffin plant; 

2. Caustic wastes are treated in a neutralization basin and oily 

wastes pass through an API separator -- both waste streams passing 

through a settling basin prior to discharge, at the alcohol plant; 

(The Company representative stated that total chromate removal 

is obtained in the system.) 

3. Cooling vater receives no treatment prior to discharge, at the 

ethylene plant. 

Chronology of Contacts 

On March 29. J. L. Hatheway of the Division of Field Investigations­

Denver Center, EPA, met vith Gary D. Johnson, environmental engineer at 

the Lake Charles Petrochemical plant, to obtain inventory information. 

R. D. Harp and Mr. Hatheway, DFI-DC, contacted Mr. Johnson on April 16, 

to plan the first industrial sampling program. J. V. Rouse, DFI-DC, con­

tacted J. D. Minott, a senior process engineer at Continental's Lake Charles 

VCM plant -- in the absence of Mr. Johnsen, at the beginning (November l) 

of the second industrial sampling program. Mr. Minott vas cooperative, 

consented to the resampling of the Petrochemical Plant effluent, and re­

quested samples, duplicate to those collected by EPA, for the Company. 
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nRST SAMPLING PROGRAM AND RESULTS 

Aliquota (125 ml) were collected at two-hour intervals, beginning at 

6:45a.m., April 20, and continued for 24 hours. Grab samples for oil and 

grease analysis were collected at Station COU-2 at 2:30 p.m. • April 17, 

end at 6:45a.m •• April 20. One grab sample for oil and grease analysis 

vas collected at CON-8, at 9:30a.m., April 29. A grab sample for specific 

organic analyses was taken at station CON-8 at 9:30 a.m. on April 29. [See 

Table 3-3. In Table 3-2 is a description of the sampling stations for the 

petrochemical plant. In Table 3-4 is a summary of analytical results and 

field measurements.] 

Four alcohols [Table 3-3] comprise the major extractable organics in 

this effluent. However, numerous other materials were observed in lower 

concentration, but were not identified. Although these alcohols probably 

have little toxic effect on the receiving environment, they do exert a 

eonaiderahle oxygen demand, and in the concentrations observed, may repre-

sent an economic loss to the Company. 

At the request of Mr. Johnson, an additional 24-hour composite sample 

of the ethylene plant effluent was collected at CON-2A.~ A TOC value 

of 620 mg/1 wa8 measured at Station CON-2, but at CON-2A the TOC value 

vas only 8 mg/1. The Company official contended that both tidal action 

and the discharge from the vinyl chloride monomer (VCM) plant interfered 

with the sample obtained at CON-2. This contention was not borne out 

by tbe pH, TOC, and total aolida values observed at CON-2. No waste 

!} This station is Z.Ocated t.ri.thin the Company property at the point of 
discharge to the drainage ditch. Access to the ethyune plant ZJas 
initially denied to the investigators because of the latent dangers 
assoaiated m th not being fami U..a.r ZJi th the processing and production 
of petrochemicals. 
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TABLE 3-2 

DESCJUPTIOH OF EFFLUENT SAMPLING POINTS 

Station 
Number Description and Remarks 

OON-2 The cooling water effluent from the ethylene plant; samples col­
lected from a ditch to Bayou Verdine at a point 500 ft outside 
the south property fence. (This is 100 ft upstream of Station 
No. CON-1.) 

OON-2A The cooling water effluent from the ethylene plant; samples col­
lected at the point of discharge from a 42-in reinforced concrete 
pipe to a drainage ditch to Bayou Verdine. Sampled April 23-24, 
1971. 

CON-8 Samples collected from a drainage ditch crossing the plant pro­
perty at the weir. The flow is primarily made up of wastewater 
from the API separator at the paraffin plant. Wastewater from 
the alcohol plant. and discharges from the oily water sewers of 
the ethylene plant. 

TABLE 3-3 

RESULTS OF ORGANIC ANALYSIS 

Compounds lndentified 

n-Butanol 
n-Decanol 
n-H.exanol 
n-octanol 

Concentrationa 
(mg/1) 

16 
2.5 

65 
19 

Load 
lbs/day 

90 
15 

375 
110 



TA!lLE 3-4 

S1JMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS!/ 

Conductivity Temp 
Flow ~ !Jmhoalcm 

Sta mgd range range composite 

COH-2 1.33 5.6-7.2 560-1,150 750 

CON-2A 1.30 7.1-7.9 900-1,600 1,140 

COM-B 0.72 4.1-6.7 2,500-5,000 4,000 

Cadml1.1111 Chromium 
Sta mgll mgll lbalday 

CON-2 <0.05 <0.01 

CON-2A <0.05 <0.1 

CON-8 <0.05 0.30 2 

!I Analytical procedures are outlined in Appendix F. 
~ TWo eeparate grab eamp1ee. 
s/ No interference from calciu. detected. 

~ 
range 

30-34 

24-36 

30-36 

I!Sll 

<0.1 

0.2 

0.2 
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Solid a 
TOC total 

mgll lbalday mgll lbalday 

620 6,890 570 6,330 

8 90 827 8,980 

130 780 2,650 15,900 

Mercury Copper 
1balday mgll 

<0.02 

0.0022 <0.02 

0.0018 <0.02 

BUSJ! 

mgll lbslday 

32 355 

36 390 

34 200 

Lead 
mgll 

<0.1 

<0.1 

o • .P 

Oil & Crease 
mgll lbslday 

2-~ 22-56 

7 40 

lba/day 

1.2 

f-1 
f-1 
f-1 
I ..... 

0 
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streams enter the drainage ditch between OON-2 and CON-2A • 

. Calculations. based upon analytical data obtained from CON-2 aD.d 

CON-8, indicate net discharge loads during the 24-hour sampling period, 

of 7,670 lbs of toe; 560 lbs, suspended solids; and 60 to 95 lbs of oil 

and grease. 

SECOND SAMPLING PROGRAM AND RESULTS 

In order to resolve the disparities noted earlier between results for 

CON-2 and CON-2A a second survey was conducted on November 1, 2, and 3, 

1971. 

Effluent sampling comMenced at 6:30a.m., November 1. Aliquots (125 ml) 

were composited every two hours for 24 bours and continued for 48 hours. 

yielding two separate-daily-composited samples. Each of the daily composite 

samples was thoroughly mixed :l.n its container and divided, with a portion 

given to the Company and the remainder forwarded to EPA laboratories for 

analysis. {Analytical results and field measurements of the second sampling 

program are listed in table 3-5.] Results of the second sampling program 

indicate little difference between the waste loads measured at CON-2 

Waste loads discharged from the Lake Charles Petrochemical Plant were 

calculated by summing the discharge loads from either CON-2 or CON-2A 

with those from CON-8. these calculations indicated daily discharge 

levels of 780 lbs of toe, 310 to 590 lbs of suspended solids, and 40-95 lbs 

of oil and grease. 

DAtA REPORtED TO LOUIS lANA STREAM CONTROL COMMISSION 

The Louisiana Stream Control Commission approved (December 16, 1970) 



TABLE 3-5 

SUMMARY OF ANALTrlCAL RESULTS AND FIELD ~tlllEHENTS FROM 
SECOND SAMPLING PROC~ 

Temp Solids 
~ ...1!!L Conductiviti ~ TOC COD total 

Sta mgd range )!Jnhos/cm range mg/1 mg/1 lbs/day mg/1 lbs/day mg/1 

aJN--P 1.33 7.7-8.1 850-l 0 7SO 31-35 <5 16 180 640 7.100 10 

aJN-i!f 1.33 7.6-8.8 850-2.100 30-36 <5 20 220 700 7.800 u 

mN-uY 1.30 7.3-7.9 85o-9oo 33-37 <5 22 240 620 6.700 20 

aJN-~ 1.30 7.5-8.8 800-1.700 33-37 <5 20 220 690 1.soo 20 

!} AnaJ.ytlcal procedures are outlined 1o Appendix F. 
~ Co~·oslte sample collected November 1 and 2, 
sf Co~oaite sample collected Ho•ember 2 and 3. 
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the discharge levels of certain materials based on data submitted by 

Continental Oil Company's Lake Charles Petrochemical Plant. A summary of 

the information from the Commission files is as follows: 

Date of Application: 
Quantity of Discharge: 
temperature: 
turbidity: 
true Color: 
Organic Material: 
Inorganic Material: 

toxic Materials: 
Phenols 
Sulfide 
Chromate 

August 28, 1970 
1.7 cfs 
8o•r 
100 BTU's 
15 
15,150 lbs/day e~uivalent to 1,652 ppm COO 
Equivalent to 23,900 lbs/day equivalent 
to 26,007 ppm total dissolved solids 

4,8 lbs/day, equivalent to 0.5 ppm 
7.5 lbs/day, equivalent to 0.8 ppm 
2.9 lbs/day, equivalent to 0.3 ppm 

PROPOSED WASTE TREATMENT 

In order to provide additional treatment to the wastes from the petro-

chemical plant a new aerated lagoon is under construction. The new system 

1s expected to provide satisfactory removal of the TOC, 000, and suspended 

solids. The new treatment facility may bring about further reduction of 

oil and grease. 

CONCLUSIONS 

It is concluded that: 

1. From the results of two surveys there appears to be no significant 

difference between the waste loads measured at Station CON-2 or OON-2A. 

('l'he data collected at Station CON-2 during the first survey may have 

reflected an inplant "spill", but is generally not representative of the 

waste loads di&charged.) 

2. Of the measured waste loads that are discharged by petrochemical 

plant operations, the major portion originates at the paraffin and alcohol 
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plants (CON-8) 1 for which treatmeut measures are proposed. 

l. Discharges of carbonaceous materials, suspended solids, and 

grease and oil from the entire petrochemical plant operations constitute 

violations of Section 407, Rivers and Harbors Act of 1899 (33 USC: 401-413). 

4. The new facilities for the treatment of these wastes now under 

constructiou can be expected to reduce preseut pollutant loads to accept­

able levels. 

RECOMMENDATIONS 

It is recommended that: 

1. The Office of Enforcement, EPA, monitor progress toward co~letion 

of the facilities nov under construction. 

2. If the facilities nov under co~truction are not operative by 

March 1, 1972, consideration be given to initiating appropriate abatement 

proceedings against the Company for discharging carbonaceous materials, 

suspended solids, and oil and grease to Bayou Verdine, a tributary to a 

navigable stream. 

3. If the facilities are in operation by March 1, 1972. the nature 

of the discharge from the plant be reevaluated. 

4. The Corps of Engineers permit, to be issued to Continental Oil 

Company Lak.e Charles Petrochemical Plant, limit discharges of BOD; COD; 

TOC; complex organics; heavy metals; suspended solids; and oil and grease 

to levels consistent with best available treatment and applicable water 

quality standards. 
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BACKGROUND INFORMATION 

Facility Description 

The refinery (P. 0. Box 37, Westlake, Louisiana 70669) is a subdivision 

of ~he Continental Oil Company, Refinery Headquarters, Houston, Texas. It 

operates continuously and employs 475 persona. Eight employees (six full-

time and tvo part-time) are involved in pollution control efforts. 

Finished products from this plant are propane; butane; LPG; gasoline; 

kerosene; diesel fuel; heating oil; No. 6 fuel oil; and coke. 

The rated plant capacity is 71,000 barrels per day. The production 

rate is to be increased to 81,000 barrels per day by January 1972. 

The primary raw material is crude oil. Other materials added in the 

various processes include isobutane and polyvinylchloride. Also, the opera-

tion uses various metals that are of concern from the standpoint of water 

pollution. These include chromates, zinc, copper, and tetraethyl and 

tetramethyl lead. 

Water Supply 

The plant obtains water from six wells, each of which is rated at a 

capacity of 2,000 gpm (2.88 mgd). These wells pump from the 200, 500, and 

700-ft strata. Two reserve wells are not used routinely. 

Existing Waste Treatment 

Original wastewater treatment and disposal facilities included an API 

trap, a settling pond, and separate wastewater collection system. The 

Company began a water pollution abatement program in 1967. A corrugated 

plate interceptor (CPI) has been installed that is reputed to give higher 
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oil recoveries than the API separators. An activated sludge unit and an 

aerated lagoon follow the CPl. 

Discharges to Bayou Verdine which result from the refinery are: 

(1) Effluent from the aerated lagoon; 

(2) The effluent from a "firewater pond" that receives cooling water 

blowdovn; 

(3) Effluent from the coker area; 

(4) The cooling water discharge; 

(5) At least two intermittent discharges of small amounts of 

unidentified liquid wastes. 

At the time of the survey. the activated sludge unit was operating. 

However, difficulties in maintaining an activated sludge were evident. The 

activated sludge unit is designed with a retention time of 24 hours, but 

owing to leaks in the aeration basin, it had been necessary to shut down the 

unit and drain the basin several times in order to repair the leaks. Con­

sequently, the system had not stabilized and was not, according to Company 

officials, providing effective treatment. 

At the present time the activated sludge-aerated lagoon system does 

not treat the ·effluents either from the "firewater pond", the eoker area, or 

the cooling water. The receiving water at the point where discharges enter 

the Bayou appeared gray-black in color. According to Company officials, 

this color is caused by carbon fines from the Continental Carbon Company 

[Figure 3-l). The banks of the channel were caked with what appeared to be 

carbon fines [seep. J-4]. The DFI-DC investigating team observed black 

fines from the coker blowing about the area and into Bayou Verdine. 
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Chronology of Contacts 

On March 24, 1971, Company representatives Steve Carson and Bill Cayan 

were contacted by J. L. Hatheway and M. R. Helton, Division of Field Investi­

tations-DP.nver Center, EPA, for inventory information. R. D. Harp and 

Mr. Hatheway, DPI-DC, met with these officials, on April 15, to plan the 

industrial sampling program. 

SAMPLING PROGRAM AND RESULTS 

Sampling of the refinery discharges commenced at 7:30a.m., April 20. 

(tn Figure 3-2 sampling locations are shown; their description is found in 

Table 3-6.) Crab samples tor oil and grease analysis were collected at 

CON-6A and CON-7A, on April 17 at 11:25 a.m. and 1:50 p.m., respectively, 

and at all other locations starting at 7:50a.m., April 20, A grab sample 

for organic analysis vas also collected at Station CON-3 at 8:15 a.m., 

April 20. [See Table 3-7.) 

Samples at CON-6A and CON-7A contained high concentrations of oil and 

grease. On April 20, it was observed that at CON-6A there was no flow and 

at CON-7A the flow contained no visible oil and grease. (Analytical results 

and field measurements are summarized in Table 3-8.] 

All the organic compounds identified [Table 3-7) in the refinery effluent 

are normal aliphatic hydrocarbons that represent a portion of the oil and 

grease discharged by the refinery. 

During the 24-hour sampling period, the refinery discharged 48 lbs of 

chromium; 2,400 lbs, TOC; 490 lbs, ammonia as nitrogen; 8,600 lbe, suspended 

solids; and 1,400 lbs of oil and arease to Bayou Verdine. 
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TABLE 3-6 

DESCRIPTION OF EFFLUENT SAMPLING POINTS 

Station 
Number Description and Remarks 

CON-3 Effluent from the refinery's aerated lagoon that receives the 
majority of process wastes of the refinery. Effluent is dis­
charged directly into Bayou Verdine. 

alN-4 Effluent, from the "fire-pond", discharged directly into Bayou 
Verdine. 

CON-S Effluent is from the triangular pond that receives the cooling 
water from the calcined coke shaker plus miscellaneous streams 
from the coking area. Effluent is discharged directly into 
Bayou Verdine. 

CON-6 Cooling water effluent from the refinery to Bayou Verdine. 

CON-6A Discharge from the coker area sampled for oil and grease on April 
17. 1971. No flow on April 20-21. Discharge goes to Bayou Verdine. 

CON-7A SA~ple collected, April 17, 1971, for oil and grease analysis, 
from a drainage ditch that commences at the refinery, flows across 
Continental Carbon property and discharges into Bayou Verdine. 
No samples was collected on April 20. 1971. 

tABLE 3-7 

RESULTS OF ORGANIC ANALYSIS 

Concentrations Load 
Compounds Identified (mg/1) 1bs/day 

Dodecane 0.22 2.2 
Eicosane 0.30 2.9 
Heneicosane 0.19 1.8 
Heptadecane 0.34 3.3 
Bexadecane 0.43 4.0 
Nonadecane 0.31 3.0 
Octadecane 0.33 3.2 
Pentadecane 0.49 4.8 
Tetradecane 0.58 5.6 
Tridecane 0.39 3.8 
Uudecane o.os 0.4 



TAIILE 3-8 

SUHHARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS!] 

Flov 
mgd 

_E!!_ 
Conduc t1 vity 

)!mhos/em 
Temp 
~ 

Solids 
TOC coD'!/ -t-o-ta-:1:---=-=='--au_s_p 011 & Crease NH3 aa H 

Sta range range compoaite range mg/1 lba/day mg/1 lbo/day mg/1 lba/day mg/1 lba/day mg/1 lba/day mg/1 lba/day 

CON-3 1.12 7.4-8.6 3,400-
5,000 

3,900 23-28 210 1,960 676 6,320 2,340 21,900 182 1,700 130 1,215 52.1 490 

CON-4 

CON-5 

CON-6 

COH-6A 

CON-7A 

Sta 

CON-] 

COH-4 

COH-5 

CON-6 

5.43 6.9-8.5 400-650 

1.74 6.8-8.2 540-750 

0.984 3.3-8.9 1,150-
4,000 

Cadmiu• Chromium 
mg/1 -

c0.05 

c0.05 

c0.05 

c0.05 

mg/1 lbo/day 

0.17 

0.16 

0.41 

4.0 

1.6 

7 

6 

33 

40-45 230 450 

600 32-40 10 145 

1,700 34-42 7 60 

Mercury Copper 
)!g/1 1bo/day mg/1 lba/day 

0.9 0.0084 0.03 0.3 

0.1 0.0045 c0.02 

0.3 0.0044 c0.02 

0.1 0.0008 o.os 0.7 

!1 Analytical proc•durea are outlined in Appendix P. 
'!!../ COD analyses vere performed when TOC valuea exceeded 20 ag/1. 
£1 No interference from calcium detected. 

8] 

315 14,300 132 5,990 
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c0.1 

c0.1 
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710 

250 

4 

1 

3 

190 

100 

180 

15 

25 

H 
H 
H 
I 

1-' 
\0 



III-20 
,,, 84 

It should be noted that the new activated sludge facility had not been 

in operation for a sufficient period of time to achieve effective treatment. 

When fully operational, the system in combination with the aerated lagoon 

uy reduce. the TOC and suspended solids to satisfactory levels. It is doubt-

ful that the oil and grease will be reduced to a satisfactory level. 

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION 

The Louisiana Stream Control Commission approved (December 16, 1970) 

the discharge levels of certain materials based on data submitted by 

Continental Oil Company - Lake Charles Refinery. A summary of the informa- · 

tion from the Commission files is as follows: 

Date of Application: 
Quantity of Discharge: 
Temperature: 
Turbidity: 
True Color: 
Organic Material: 
Inorganic Material: 

Toxic Material: 
Phenols 

August 19, 1970 
18 efs 
uo•r Maximum 
160 ppm 
Clear to slightly yellow or slightly gray 
1850 lbs/day, equivalent to 19 pp~ 
53,400 lbs/day, equivalent to 350 ppm 
suspended solids or dissolved solids 

4 ppm maximum - 390 lbs/day maximum 
Hydrogen Sulfide (B2s) 6 ppm maximum equivalent to 585 lbs/day 

maximum 

PROPOSED WASTE TREATMENT 

New waste treatment facilities have been constructed and placed in 

operation. All discharge points still must be connected to these facilities. 

No plans ~resently exist for treatment of oil and grease or heavy metals. 

OONCLUSIONS 

It is concluded that: 

1. Present discharges of chromium; carbonaceous materials; nitrogenous 
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ute1:iale; su.spea.decl aolid.a; complex o1:ganiea; act oil aftd. greue conatitute 

violatioaa of Section 407, 11ve1:1 and Harbo1:a Act of 1899 (33 USC: 401-413). 

2. With Dew treatment facilities having re~ently been placed in 

operation, they aay reduce the discharges of carbonaceous and nitrogenous 

materials, suspended solids, and complex organics. (There is no evidence at 

band and no claim by the Company that the treatment will reduce either 

present discharges of heavy metals or of oil and grease.) 
• 

3. Effluents, fr011 the "f1 rewater pond" and the coker as well as the 

cooling water discharge, that carry substantial loads of suspended solids, 

heavy metals, and oil and grease continue to be discharged to Bayou Verdine 

without adequate treatment. (At least two small intermittent discharges of 

unidentified liquid wastes also flow directly to Bayou Verdine.) 

RECOMMENDATIONS 

It is recommended that: 

1. Consideration be given to initiating appropriate proceedings 

against the Continental Oil Company - Lake Charles Refinery (Westlake, 

Louisiana) for the daily discharge of 48 pounds of chromium; 2,400 pounds 

of carbonaceo~s materials; 490 pounds of nitrogenous materials; 8,600 

pounds of suspended solids; 1,400 pounds of oil and gTease; and a variety 

of aTomatic hydTocarbons to Bayou Verdine, a tributaTy to a navigable 

at Team. 

2. Tbe Corps of Engineers permits, to be issued, limit concentra-

tiona of BOD; COD; TOC; complex organics; heavy metals; suspended solids; 

and oil and grease to levels consistent with beat available treatment and 

applicable water quality standards. 
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BACKGROUND INFORMATION 

Facility Descrip~ion 

The VCM Plant (P. 0. Box 605, Westlake, Louisiana 70669) operates 

under the direction of the Petrochemical Sales Division, Continental Oil 

Company, 80 Park Plaza East, Saddlebrook, New Jersey 07662. This facility 

operates continuously and employs 80 production workers. The plant assigns 

four persons (a senior engineer; a lab technician; an equipment operator; 

and an unskilled laborer) to service on the wat~r pollution control program. 

The primary product is vinylehloride monomer (Stauffer Process). 

By-products of this process are 1, 2-dichloretbane and ethylene dichloride. 

The plant is rated at 600 million pounds of vinylchloride and 960 million 

pounds of ethylene dichloride per year. 

The principal raw materials used are ethylene and chlorine - the latter 

purchased locally. Process additives include chromates, phosphates, com-

mercial dispersants, sulphuric acid, and zinc. 

Water Suppl::t 

Water is obtained from vella that supply about 600 gpm, of which about 

100 gpm is used as process water and 400 gpm for non-contact cooling. 

Existing Waste Treatment 

The treatment provided consists of steam distillation, clam shell 

neutralization and settling pits for light and heavy oil separation. The 

effluent is discharged by a single outfall to a drainage ditch (Figure 3-1] 

that sub&~GU~ntly enters Bayou Verdine. 
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Chronology of Contacts 

On March 29, J. L. Hatheway, of EPA 1 s DPl-DC staff, met with 

R. H. Gerlock, chief process engineer, J. D. Minott, a senior process 

engineer, and Plant Manager L. N. Vernon, for the purpose of obtaining 

inventory information. R. D. Harp, also of DFI-DC, and Mr. Hatheway 

met with these officials, on April 15, to plan the industrial waste sampling 

program. J. V. Rouse, DFI-DC, contacted Mr. Minott at the beginning 

(November 1) of the second industrial sampling program. He was cooperative, 

consented to the resampling of the VCM plant effluent, and requested, on 

behalf of the Company, sa~ples duplicate to those collected by EPA. 

FIRST SAMPLING PROGRAM AND RESULTS 

Aliquots (125 ml) of the effluent were taken at 2-hour intervals, for 

24 hours, beginning at 6:05a.m., April 20. The effluent fro~ the VCM 

Plant (CON-1) was sampled at the single oufall leaving the weir box 

(Figure 3-1) and flowing into the drainage ditch coming from the ethylene 

plant and subsequently entering Bayou Verdine. A grab sample was taken 

at the time composite sampling was initiated, and analyzed for oil and 

grease. [Analyses of the samples are shown in Table 3-9.] 

During the 24-hour sampling period, this industry discharged 12 lbs 

of chromium; 55 lbs. TOC; 320 lbs, suspended solids; and 9 lbs of oil and 

grease. 

SECOND SAMPLING PROGRAM AND RESULTS 

As noted in a previous section - one that describes waste discharges 

from the Lake Charles Petrochemical plant. a second survey was initiated 



TABLE 3-9 

SUl1HAllY OF ANALYTICAL RESULTS AND FIELD ~UREMENTS FROM 
FIRST SAMPLING PROGRAM! 

Conductivity Temp Solid a 
Flov -'!!L l!mhoe£cm ~ TOC total IIUSp 

Sta m&d rsn&e rang,e composite range 

CON-1 0.547 3.5 11,000- ll,OOO 28-30 
17,000 

Oil & Crease Chromium 
Sta mg£1 lbo£day 

Cadmium 
mg£1 mg£1 lbs£day 

CON-1 2 9 <0.05 2.6 

~ Analytical procedure• are outlined io Appeodi• r. 
~ Na interference froa calciu. detected. 

12 

88 

mg£1 

12 

Hercurx 
I!Sil 

<0.1 
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November 1, 2, and 3, 1971, in order to resolve differences in waste loads 

that were measured between stations vhich should have given comparable 

values. Of the possible reasons given for these differences in waste 

loads, on6 was the contention by Company officials, that the discharg2 

from the VCM plant interfered with samples collected at CON-2. Hence, 

during the second survey the effluent from the VCM plant (CON-1) vas also 

resampled. 

Effluent sampling commenced at 6:30a.m., :Jovember 1. Aliquots 

(125 ml) ere composited every two hours for 24 hours, and continued for 

48 hours, yielding two aeparate-daily-composited samples. Each of the 

daily composite samples was mixed and then divided, with a portion given 

to the Company and the remainder forwarded to EPA laboratories for analysis. 

[Analytical results and field measurements of the second sampling program 

are listed in Table 3-10.] 

Waste loads discharged from the VCM plant indicated daily levels of 

at least 1,350 lbs of TOC; 5,200 lbs, COD; 140 lbs, suspended solids; and 

17 lbs of oil and grease. The discharge level of carbonaceous material is 

appreciably higher than levels measured during the first survey [Table 3-9]. 

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION 

The Louisiana Stream Control Commission had no information on the 

industrial discharge from the VCM plant. 

PROPOSED WASTE TREATMENT 

An extended aeration treatment facility is under construction and is 

scheduled to be completed in November 1971. This new syste~ will have 12 
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TABLE 3-10 

SUMMARY OF ANALniCAL RESULTS AND FIELD Hf;ASUREHENTS FROM 
SECOND SAHri.INC PROC~ 

Temp 
Conductivity ~ roc COD 

Solid a 
total auap 

Sta mg(l range Hmhoa/cm range mg/1 lba/day mg/1 1bs/day mg/1 lbs/day mg/1 lba/day 

CON-l'W 0.19 

CON-ly 0.25 

1.4-4.0. 26,500-55,000 31-34 

2.2-3.2 22,000-26,000 30-35 

850 

740 

!1 ADa1ytical procedure& are outlined io Appendix P. 
b/ Composite aample collected November 1 aod 2. 
i/ Compoaite eaapl• collected November 2 and 3. 

1,350 3,300 

1,550 2,800 

5,200 21,700 34,400 

5,800 17,500 36,400 
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80 
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170 

Oil & Crease 
mg/1 1bs/day 
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days' retention at the present wastewater production'rate. At the time of 

the second sampling program during the first part of November, construction 

of this facility had not been completed. Sludge handling facilities are 

scheduled to be constructed in 1972. 

A caustic recovery system, also under construction, was scheduled to 

be in operation in August 1971. Chromate recovery is being considered and 

will be constructed in 1973 if required by the State. 

Currently, sums of from $100,000 to $250,0~0 are programmed for an 

activated carbon filter for tertiary treatment as part of this water pol­

lution control program. 

The proposed new wastewater treatment facilities should provide 

adequate reduction of the pollutant loads now being discharged except 

for chromate. 

CONCLUSIONS 

It is concluded that: 

1. Present discharge levels of carbonaceous materials and chromium, 

by the Continental Oil Company's Lake Charles VCM plant, constitute a vio­

lation of Section 407, Rivers and Harbors Act of 1899 (33 USC: 401-413). 

2. With additional treatment facilities under construction. they 

should bring about further reduction of all pollutant loads except chromium. 

RECOMMENDATIONS 

It is recommended that: 

1. The Company be informed of the discharge of heavy metals (chromium) 

to Bayou Verdine, a tributary of a navigable stream, and that appropriate 
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measures be taken to eliminate this discharge. 

2. The Office of Enforcement, EPA, monitor progress toward comple­

tion of the facilities now under construction. 

3. If the facilities now under construction are not operative b~ 

December 31, 1971, appropriate abatement actions be initiated against 

the Company. 

4. If the facilities are in operation by December 31, 1971, the 

nature of the discharge from the plant be reevaluated. 
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DE RIDDER, LOUISIANA 
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BACKGROUND INFORMATION 

General 

Crosby Chemicals, Incorporated. located be~een timber production 

areas and a seaport, contributes significantly to the economy of the 

Upper Calcasieu River basin area. 

The firm's Louisiana Division is located in De Ridder. Louisiana. 

This industry produces fatty acid and rosin from crude tall oil. The 

rosin is further processed to yield "paper sizing," polytnerized rosin, 

metal resinates, and asper gums, Crosby Chemicals [Figure 4-11 operates 

continuously and e~ploys 60 persons in the production facility. 

Water Supply 

Water is obtained from six wells. Five of these wells are 120 feet 

deep and are rated at 500 gpm (0.72 mgd); the sixth well is 1,500 feet 

deep and is rated at 1,000 gpm (1.44 mgd). 

Existing Waste Treatment 

The one wastewater discharge from the plant flows through an open 

channel to Palmetto Creek, a tributary to the Calcasieu River [Figure 4-1]. 

Process wastewater and excess cooling water, totaling 9.6 mgd, are treated 

in five earthen ponds that are arranged in series. One thousand gpm 

(1.44 mgd) of ''aerated" well water is added to the effluent from the last 

pond to further reduce the BOD and suspended solids levels prior to being 

discharged into Palmetto Creek. Cooling water is recirculated to a spray 

pond. 

Chronology of Contacts 

On March 31, 1971, J. L. Hatheway, of the Division of Field 
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Figure H E!lluent & Recei1in1 Water Sa11pling Loca1ioas IGr Crosby Cbemicals, Incorporated 
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Investigations-Denver Center, met with G. K. Bienvenu, plant manager for 

Crosby Chemicals. The meeting had been arranged by E. D. Anthony, Jr., 

enforcement programs specialist, Region VI Office. Mr. Bienvenu answered 

most of the questions that were posed b7 the EPA investigator. 

An appointment was made to talk to Mr. Bienvenu on April 14 in order 

to discuss sampling of the discharge from Crosby Chemicals. However, when 

the EPA representatives arrived, Mr. Bienvenu was unavailable. An appoint­

ment was made to see Mr. Robert Crosby, Company president~ at 8:00a.m •• 

April 15, but when the EPA representatives arrived, they learned that 

Mr. Crosby was not present. and could not be seen until late afternoon. 

He was available the next day, was apprised of the waste source evaluations 

and water quality investigations being conducted in the Basin, and consented 

to the sampling of the effluent from Crosby Chemicals. 

SAMPLING PROGRAM AND RESULTS 

Wastewater effluent samples were collected downstream from the point 

of discharge from the last pond (CR0-1). Water samples were collected 

from Palmetto and Bundick Creeks (stations PC-1, BC-1, BC-2). Sediment 

samples were collected in Palmetto Creek also. {In Table 4-l is a 

description of the stations where the effluent, Palmetto Creek, and Bundick 

Creek were sampled.] 

Effluent samples (125 ml aliquots) were composited_ every hour over a 

24-hour period, commencing at 8:25a.m., April 27. On April 19, one effluent 

grab sample was eclleeted for oil and grease cr~lysis. Grab samples we~e 

collected from the stream stations. [Analytical results are shown in 

Table 4-2.] 
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TABLE 4-1 

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS 

Station 
Number 

CR0-1 

BC-1 

BC-2 

PC-1 

Description and Remarks 

Samples collected at a point where the effluent from the last 
treatment pond enters the ditch to Palmetto Creek, approximately 
1/8 mile downstre~ from the point where 1,000 gpm of dilution 
water is added. 

Bundick Creek near Dry Creek (USGS 1:a). 

J\undick Creek. at Highway 26 bridge near De Ridder, Louisiana. 

Palmetto Creek a.t Highway 171-190 bridge near De Ridder, Louisiana, 
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SUM!Wt1' OF ANALYTICAL RESULTS AND fiELD HEASURDfENTS.!/ 

Conductivity Temp 
~ ..l!!L I!Dihoa£cm ....:L 

Sta mgd rans,e COIDJ:!Oaite range mg£1 

CR0-1 6.26 6.4-7.3 180 23-25 38 

ac-i 6.7-7.3. 78 22-22 11 

IIC-2 6.8-7.2 148 21-22 11 

PC-1 6.6-7.4 134 23-24 22 

011 6 Creaae Cadmium Chromium 
Sta lll&ll lb£day mg/1 mgll-

CR0-1 42 2.200 <0.05 <0.02 

BC-1 <0.05 

BC-2 

PC-1 c0.05 
' 

~/ Analytical procedurea are outlined in Appendix r. 
~ COD analyaes vere performed vhen TOC values exceeded 20 aa/1. 
£1 No interference from calcium detected. 
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TOC oor:}!/ 
lb£day mg£1 lblday 

1.990 160 8 0 360 

136 

Mercury 
llg/l 

<0.1 

<0.1 

<0.1 

<0.1 

Solid a 
total auap 

mgll lb£day mg£1 

184 9.600 

74 12 

108 16 

142 

LeaP 
mgll 

<0.1 

c0.1 
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Examination of the data indicates that, during the period of sampling, 

Crosby Chemicals discharged daily loads of 8,360 lbs of COD~ 1,990 lbs. 

TOC; and 2,200 lbs of oil and grease to Palmetto Creek, a tributary to 

a navigable stream. 

The materials discharged from this industry discolor Palmetto Creek 

for several miles downstream from the discharge point. According to the 

Company plant manager, this discoloration is attributable to fatty acid 

particles. 

A sample of bottom muds was collected in Palmetto Creek downstream 

from the Crosby Chemicals plant discharge. The sample consisted primarily 

of sandy material with very little volatiles (1.9 percent) and a very low 

OSI value, 0.06. Both of these figures indicate insignificant build-up 

of organic materials in the receiving stream [Table E-1, Appendix E]. 

Mercury, at a low concentration of 0.4 pg/g, was also found in this sediment 

sample. 

DA!A REPORTED TO LOUISIANA STREAM CONTROL COMMISSION 

The Louisiana Stream Control Commission approved (December 16, 1970) 

the discharge levels of certain materials based on data submitted by 

Crosby Chemicals, Incorporated. A summary of the information from the 

Commission files is as follows: 

Date of Application: 
Quantity of Discharge: 
Temperature: 
Turbidityl 
True Color: 
Organic Material: 
Inorganic Material: 

March 9, 1971 
90,000 gal/hour 
23•c 
Slightly milky, colorless 
None 
1953 lbs/day equivalent to 108.6 ppm 
1965 lbe/day equivalent to 109.2 ppm 
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PROPOSED WASTE TREATMENT 

According to company officials, no additional treatment facilities are 

planned for construction during the next five years. 

CONCLUSIONS 

It is concluded that: 

1. The present discharges, by Crosby Chemical Company, of carbonaceous 

materials and of oil and grease to Palmetto Creek, a tributary to a navi-

gable stream, constitute a violation of Section 407, Rivers and Harbors 

Act of 1899 (33 USC: 401-413). 

2. According to Company officials, no plans exist for implementing 

adequate treatment. 

RECOMMENDATIONS 

It is recommended that: 

1. The Crosby Chemical Company be advised that the Company has until 

March 1, 1972 to develop plans for providing statisfactory treatment for 

its present discharges of carbonaceous materials and oil and grease, and 

has until December 31, 1972, to place necessary treatment facilities in 

operation. 

2. If the new treatment facilities are not in operation by December 31, 

1972, appropriate abatement proceedings be initiated against the Company. 

3. If new treatment facilities are in operation by December 31. 1972, 

effluent quality be examined; if the quality be found to be inadequate, 

appropriate abatement proceedings be initiated against the Company. 

4. The Corps of Engineers permits. for this industry specify limits-

tiona on BOD, COD, TOC, oil and grease, and suspended solids. 
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BACKGROUND INFORMATION 

General 

In conjunction with other chemical plants and petroleum refineries, 

the Firestone plant provides much of the support of the economy in the Lower 

Calcasieu River area. The Firestone operation is involved primarily in the 

production of synthetic rubber. 

Facility Description 

Synthetic rubber is manufactured at this plant which operates con­

tinuously and employs about 900 production persons. The facility furnishes 

80 percent of the raw synthetic rubber for Firestone's operation [head­

quartered at Akron, Ohio] in the United States. Production at the Lake 

Charles plant is rated at 315,000 tons per year of synthetic rubber. It 

is baled and shipped by rail or truck to the other Firestone facilities. 

The original facilities were constructed during the years 1942-43, 

with the original production process of synthetic rubber being by the 

emulsion method. In 1948, cold rubber processing was introduced here. 

A solution-type process using an organic solvent was implemented in 1969. 

The raw synthetic rubber material is approximately 75 percent butadiene 

and 25 percent styrene; minor ~ounts of sulfuric acid, sodium chloride, 

and carbon black are added during the process. 

According to the Company plant engineer (at Lake Charles) mercury is 

used here for seals in the domestic waste treatment system. He estimated 

losses from the seals at between 26 and 30 lbs per year of mercury. 

Eight employees spend either full time or significant portions of their 

time in water pollution control activities at this plant. 
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Water Supply 

Water. obtained from a aeries of wells -- each being approximately 

500 feet deep, is softened and demineralized before use in the plant. 

Chromate corrosion inhibitors and sulfuric acid are added to the makeup 

water for the cooling towers. 

Existing Waste Treatment 

Present treatment of the process wastewater, in order to remove the 

rubber crumb lost in the production process, consists of gravity separation 

followed by filtration through an excelsior fiber pad. From the data {listed 

in Table S-11 provided by the Company Plant Engineer, the quantity and 

quality of wastewater discharge can be ascertained. The heated wastewater 

ia discharged from one outfall into an open channel and thence to Bayou 

d'Inde [Figure 5-l]. 

Chronology of Contacts 

On March 24, 1971, w. C. Blackman, J. L. Hatheway, and M. R. Helton 

of the Division of Field Investigations-Denver Center, EPA, visited the 

Firestone Rubber Company Lake Charles plant to initiate an industrial 

waste inventory. G. R. McBride, plant engineer, provided the information 

requested and conducted a tour of the facility. The meeting had been 

arranged by t. P. HaTrison II, enforcement officer, Region VI, EPA. prior 

to the day of the visit. 

Throughout the interview, Mr. McBride and his assistants cooperated 

fully with the DFI-DC investigators. Permission to take photographs ~as cct 

granted; however, a member of his staff accompanied the investigators and 

provided Polaroid pictures of production and treatment facilities as 
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TABLE 5-l 

QUALITY OF WASTEWATER PRESENTLY DISCHARGE9 AND 
EXPECTED FUTURE WASTEWAtER DISCHA.RGE.a.. 

Present Effluent Estimated Quality b/ 
Parameter Qualit! of Future Effluene-

now. (mgd) 2.9 3.4 

BOD (mg/1) 71 7 

Dissolved oxygen (mg/1) 5 

Suspended solids (mg/1) 144 <10 

Oil and grease (extraction) (mg/1) 30 Zero 

Chromium (total) (mg/l) 0.11 Zero 

Phenols (mg/l) o·.3o Zero 

Cbloridee (mg/1) 701 <701 

Sulfates (mg/1) 514 Sl4 

a/ Data provided by the Firestone Rubber Company, Lake Charles, Louisiana. 
~ Following construction of new primary and secondary treatment facility 

(95 percent removal, suspended solids, and 90 percent removal, BOD). 

,. 
' 
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figure 5·1. Effluent & Receiving Water Sampling Locations lor Firestone Rubber Company 
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requested. Mr. McBride provided a layout drawing of·the facility as well 

as analyses of process wastewater and makeup cooling tower water. 

On April 15, 1971, a. D. Harp and Mr. Hatheway (of the DFl-DC staff) 

met with Mr. McBride and other Company officials to inform them that waste 

source evaluations and water quality investigations were to be conducted 

by EPA in the Calcasieu River Basin. He consented to the sampling of 

Firestone Company effluent. 

SAMPLING PROGRAM AND RESULTS 

The effluent (Station FIR-1) was sampled from the railroad bridge 
) 

crossing a drainage ditch ·that discharges to Bayou d'Inde [Figure 5-l]. 

Shrimp survival and palatability studies were conducted in Bayou d'Inde at 

a point downstream of the Company discharge. Sediment samples were col-

lected from Bayou d 1 lnde upstream and downstream of the discharges. [In 

Table S-2 is a description of the stations where the effluent and Bayou 

d'lnde were sampled.] 

Samples (125 ml aliquots) were composited every two hours for 24 hours 

commencing at 7:00 a.m., April 21. One effluent grab sample, collected at 

10:32 a.m. April 17, was analyzed for oil and grease. Additional grab 

samples were collected on April 21 for org3nic analyses. [Analytical re-

sulta of the effluent sampling are shown in Table S-4.] 

The compounds listed [Table S-3] comprise the major extractable organic 

materials in the Firestone discharge. Other compounds, present in lesser 

amounts, were not identified. At present, the effect of these, in the 

relatively low concentrations observed, on the receiving water is unknown. 
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TABLE 5-2 

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS 
FOR FIRESTONE RUBBER COMPA.'iY 

Station 
Number Description and Remarks 

V-5 

FIR-1 Samples collected at the railroad bridge, outside the Firestone 
property, fro~ the drainage ditch that empties into Bayou d'Inde. 

CR-1 Lower Calcasieu River near Calcaeieu Landing (above intracoastal 
waterway) near Channel Marker 92 (Control station). 

CR-6.1 Bayou d'Inde downstream from Firestone, Cit-Con, and Cities Service 
petrochemical plant. 

-CR-6.2 Bayou d'Inde upstream from Firestone, Cit-Con, and Cities Service 
petrochemical plant. 

CR-11.2 Lower Calcasieu River, south shore, south of Clooney Island, just 
west of Lake Charles (Control station). 

TABLE 5-3 

ORGANIC SAMPLING RESULTS 

Compounds Identified 

Styrene 
Furfural 
4-Carbon Cyclohexane Isomer 
4-Garbon Cyclohexane Isomer 
4-carbon Cyclohexane Isomer 
4-Carbon Cyclohexane Isomer 
1-Methylnaphthalene 

Concentration 
(mg/1) 

0.0026 
0.0017 
0.0030 
0.0011 
0.0060 
0.0033 
0.0017 

Load 
(lb/day) 

1.3 
0.9 
1.5 
0.6 
3.1 
1.7 
0.9 



Temp 

!!£:! ....:£.__ 

TABLE S-4 

SUKMARY OF ANALYTICAL RESUL'IS AND FIELD ~UREMENTS 
FOR PIRES'IONE RUBBER COMPANY!! 

Conductivity 
)!mhos/em .....2!!_ TOC COD total 

Solids 
susp Oil & Crease 

Sta mad range range composite range mg/1 lbs/day mg/1 lbs/day mg/1 lbs/day mg/1 lbs/day mg/1 lbs/day 

FIR-1 S.7S 32-39 3,000-
7,500 

Sta 

llR-1 

Cadmium 
mg/1 

<0.05 

s,ooo 

Chromium 

6.S-
8.8 

mg/1 lba/day 

0.20 10 

!/ Analytical procedures are outlined in Appendix r. 
~ No Interference fro• calcium detected. 

52 2,500 168 8,070 3,210 1S4,000 76 

Mercury 
)!g/1 lba/day 

0.6 0.0288 

!· 108 

Copper 
mg/1 

<0.02 

3,6SO 17 au 

Lead 
mg/1 lba/day 

o.-}!} 10 

< 
I 
a-
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During the sampling period, the daily Firestone industrial waste dis­

charge to Bayou d'Inde contained 8,070 lbs of COD; 2,500 lbs, TOC: 3,650 

lbs, suspended solids; and 815 lbs of oil and grease [Table S-4]. 

Survival studies with shrimp were ~de at Station CR-6.1 and at the 

control stations following methods outlined in Appendix C. These studies 

indicated that total mortality occurred at this station in Bayou d'Inde 

within six hours (Appendix D). Toxicity resulting from industrial wastes, 

noxious sludge gases, the lack of oxygen, --either alone or a combination 

-- is contributary to the cause of the mortalities. The 100 percent 

mortality precluded taste and odor tests with shrimp. (No shrimp mortalities 

occurred at the Control Stations (CR-l and CR-11.2) during this six-hour 

time span.) 

Control Stations, CR-l and CR-11.2 [Table l], are located in the Lower 

Calcasieu River so as to have the least possible contamination from indus­

trial wastes. Station CR-l is located downstream from industrial discharges 

and closer to the Gulf of Mexico than are all the other stations. Station 

CR-11.2 is located upstream of most industrial discharges and has water 

with lower salinity levels than has Station l. 

Bottom sediment samples collected from Bayou d'Inde, at a point below 

the discharges from the Firestone plant, contained 20 percent volatile 

material and had an OSI value of 3.4 [Table E-1, Appendix E]. (Neigh­

boring industrial sources also downstream from the discharges may be con­

tributory to the problem.) These figures indicate a highly organic bottom 

deposit undergoing decomposition and stabilization. Upstream of the plant 

discharges, bottom sediments are composed of decaying matted vegetation, 
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leaves, etc.; and the OSI value is slightly lover, at 3.1; the volatiles 

19 percent. 

DAIA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION 

Information obtained from the Louisiana Stream Control Commission 

indicates that present treatment at Firestone consists of solids removal, 

neutralization, filtration, and aeration. By March 1971, these facilities 

were scheduled to be replaced by primary and secondary clarification and 

aeration. During this investigation the aerators were not in use. Further, 

no specific levels of waste materials in the industrial effluent from 

Firestone Rubber Company were available to EPA representatives. 

PROPOSED WASTE TREATMENT 

The Company has been awarded an EPA Research and Development Grant 

($390,000) for the development of a new industrial wastewater treatment 

system. The purpose of the research is to develop a system using alum and 

a polyelectrolyte. air flotation followed by biological treatment, and 

aerated lagoons to treat approximately 5.8 mgd. An API oil separator will 

precede the new treatment system. 

At the time of this inspection, in offering data [presented in Table 

l], Company officials disclosed that these are the expected results of 

the proposed system, to be on line in early June 1971. tf the anticipated 

level of treatment is achieved, abatement of these pollution sources should 

be adequate to protect the present uses of the receiving waters. 
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CONCLUSIONS 

It is concluded that: 

1. Present discharge of carbonaceous materials, suspended solids, 

and oil and grease by the Lake Charles ?lant of the Firestone Rubber Company 

constitutes a violation of Section 407, Rivers and Harbors Act of 1899 

(33 USC: 401-413). 

2. The Company appears to be making suitable progress toward instal­

lation of improved treatment facilities. 

3. The Company should be permitted a reasonable allowance of time to 

complete the planned facilities and to attain routine operation thereof. 

RECOMMENDATIONS 

It is recommended that: 

1. Progress toward implementation of planned treatment procedures 

be monitored by the Office of Enforcement, EPA. 

2. If the new treatment facilities are not in operation by December 31, 

1971, appropriate abatement proceedings be initiated against the Company. 

3. If new treatment facilities are in operation by December 31, 1971, 

effluent quality be examined; if the quality is found to be inadequate, 

appropriate abatement proceedings be initiated. 

4. The permit, to be issued to the Lake Charles Plant of the Firestone 

Rubber Company, limit discharges of BOD, COD, TOC, oil and grease, heavy 

metals, and total hydrocarbons, consistent with best available treatment 

and with the water ~~alit; stan~ardo fGr :he Lo~er Calcasieu River. 
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BACKGROUND INFO~IA'UON 

General 

In conjunction with other chemical plants and all the major petroleum 

refineries, the Davison Chemical plant makes a significant contribution to 

the economy in the Lower Calcasieu River area. This W. a. Grace operation 

is involved primarily in the production of catalysts. 

The Davison Chemical Division manufactures synthetic cracking catalysts 

to supply the needs of various petrochemical complexes operating in the 

Lake Charles area. This plant operates continuously. One hundred fifty 

employees are involved in production and another fifty carry out management 

and administrative duties. The director of environmental matters for 

W. a. Grace declined to answer EPA's question regarding the rated plant 

capacity. 

The basic raw materials used in the production of catalysts at this 

facility are silica and aluminum. Intermediate compounds are sodium 

silicate, aluminum hydrate, aluminum sulfate. and ammonia. Various clays 

are also added in the process. The final step is a spray waeh and drying. 

It ia at this point that a portion of the product is lost and eventually 

finds its way into the Davison industrial waste discharge. 

Water Su2J!ly 

Water is obtained from two wells. each rated at 1,250 gpm (1.8 mgd). 

Uses of this water are for process, boiler feed, sanitary service, and non­

contact cooling. 



114 VI-2 

Existing Waste Treatment 

Untreated process waste is discharged from a single outfall to an 

unnamed bayou that flows to the Calcasieu River [Figure 6-1]. 

The plant is currently operating under a permit from the Louisiana 

Stream Control Commission. 

Chronology of Contacts 

On March 26, 1971, J. L. Hatheway and M. R, Helton of the Division of 

Field Investigations-Denver Center, EPA, met with Henry E. Craven, Plant 

Manager, and Fred Henke, Director of Environmental Matters, in order to 

initiate an industrial waste inventory at this plant. The meeting had been 

arranged by E. D. Anthony, Jr., enforcement programs specialist, Region VI 

Office, EPA, Dallas, Texas, on March 25, 1971. 

Mr. Benke commented that none of the local employees devote significant 

time to water pollution control. There are, however, two employees at the 

corporate home office [P.O. Box 2117, Baltimore, Maryland] who are assigned 

principal duties in water pollution and/or air pollution control for all 

operating subdivisions. These employees were present and accompanied the 

EPA investigators on the initial tour of the plant. Mr. Henke and the 

others present indicated that no heavy metals are used in any of the pro­

cesses, and added that heavy metals cannot be permitted to be present in 

the finished product. The Company representatives were cooperative. at­

tempted to answer all the questions posed by the investigating team, and 

conducted the team on a tour of the plant. 

On April 16, 1971, R. D. Harp, R. L. King, and Mr. Hatheway (all 
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DFI-DC representatives) met with Mr. Henke to discuss the industrial waste­

water sampling program. He consented to the sampling of the effluent from 

this w. R. Grace facility. 

SAMPLING PROGRAM AND RESULTS 

Wastewater effluent samples (as illustrated in Figure 6-l] were col­

lected from the discharge channel at a point about 200 feet outside the 

southeast corner.of the property (~~-1). Shrimp survival studies were 

conducted on the Lower Calcasieu River upstream and downstream from the 

W. R. Grace discharge. Sediment samples were collected from the River 

at the point of the discharge (station CR-2). [In Table 6-l is a descrip­

tion of the stations where the effluent and the Lower Calcasieu River were 

sampled.] 

Effluent samples (125 ml aliquots) were composited every two hours, 

for 24 hours, beginning at 6:15a.m., April 23. [The results of the sampling 

are shown in Table 6-2.] 

During the period of the sampling, Grace's Davison Chemical Division 

discharged each day loads of at least 910 lbs of aluminum; 3,870 lbs, COD; 

290 lbs, TOCi and 11,700 lbs of suspended solids into the Lower River. 

Survival studies were made with shrimp at Station CR-2, CR-2.1 m1d at 

the Control Stations following methods outlined in Appendix C. These 

studies indicated that total shrimp mortality occurred within 6 hours 

[Appendix C). Near the east bank of the Lower River, opposite the dis­

chars~ puint (CR-2.1), a total shrimp ~rtal!ty occurred within ~o how~&. 

Total mortality during the 6-hour test precluded taste and odor evaluation. 

(At Control Stations CR-1 and CR-11.2 there were no mortalities during 

this time span.) 
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TABLE 6-1 

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS 

Station 
Number Description and Remarks 

WRG-1 Samples collected of the effluent from the drainage ditch at a 
point about 200 ft outside the southeast co~ner of the property. 
The ditch drains into the Lower Calcasieu River through an un­
named Bayou. 

CR-1 Calcasieu River near Calcasieu Landing (upstream from intracoastal 
waterway) near Channel Marker 92 (control station). 

CR-2 Lower Calcasieu ~ver near Vincent's Landing, at the discharge 
from W. R. Grace and Company. 

CR-2.1 Lower Calcasieu River. next to the east bank, opposite w. R. Grace 
and Co~any discharge. 

CR-11.2 Calcasieu River, south shore, south of Clooney Island just vest 
of Lake Charles (control station). 



TABLE 6-2 

SUMMARY OF ANALYTICAL RESULTS AND FIELD HEASUREMENTSY 

C~nductivity Temp 
Flov ....2!!_ l!mhoalcm ~ 

Sta ms,d rans,e range COillj!OSite range 

WRC-1 1.81 4.1-8.6 19,500- 28,000 37-42 
40,000 

CR-2 7.6-8.9 14,500 23-26 

Mercury 
Sta 

Cadmium 
r:ngll 

Chromium 
mgll l!&ll 1bslday 

WRG-1 <0.05 <0.01 0.8 

CR-2 <0.05 <0.02 3.2 

~ Analytical procedures are outlined in AppendiK r. 
Jij Tvo aamplu taken (m.ornlng and afternoon). 

0.0121 
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roc COD 
mgll lbslday mgll lbalday 

19 290 256 3,870 

9.1, 
ill./ 

AluminiJIII 
mg/1 lbslday 

60 910 

<0.5 

Solids 
total 

m&ll 

22,900 

8,950 

Co1!2er 
mgll 

<0.02 

lbslday 

346,000 

Lead 
mgll 

<0.1 

mgll 

772 

16 

&UBI! 
lbalday 

11,700 

< 
H 
I 

1.11 
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Control Stations. CR-l and CR-11.2 [Table 1], are located in the Lover 

Calcasieu River so as to have the least possible contamination from indus-

trial wastes. Station CR-1 is located dovnstream from industrial discharges 

and closer to the Gulf of Mexico than are all the other stations. Station 

CR-11.2 is located upstream of most industrial discharges and has water 

with lover salinity levels than has Station 1. 

A sample of the bottom sediments, taken downstream from the industrial 

discharge of W. R. Grace and Company, was composed of grayish-white partie-

ulate material. A low OSI value, 0.25, indicates that the waste material 

discharged is primarily of inorganic character (Table E-1, Appendix E]. 

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION 

The Louisiana Stream Control Commission extended (December 16, 1970) 

the discharge permit of w. a. Crace and Company. A summary of information 

from the Commission files as to allowable levels of materials discharged 

is as follows: 

Date of Application: 
Quantity of Discharge: 
Temperature: 
Turbidity: 
True Color: 
Inorganic Materials: 

August 13, 1970 
3.09 cfs 
Ambient 
50 to BOO ppm 
None 
332,000 lbs/day equivalent to 19,500 ppm 
discharged to the Calcasieu River. 

PROPOSED WASTE TREATMENT 

Construction of a new wastewater treatment facility is underway with 

an estimated completion date of December 1972. This new facility consists 

of clarification and pH control. If properly designed and operated, this 
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facility should provide adequate treatment to protect the quality of the 

receiving waters. 

CONCLUSIONS 

It is concluded that: 

1. Present discharge of carbonaceous materials, aluminum, and suspended 

solids, by the Lake Charles Plant of w. R. Grace and Company (Davison Chem­

ical Division) constitutes a violation of Section 407, Rivers and Harbors 

Act of 1899 (33 USC: 401-413). 

2. The Company appears to be making suitable progress toward instal­

lation of treatment facilities. 

3. The Company should be permitted a reasonable allowance of time to 

complete the planned facilities and to attain routine operation thereof. 

RECOMMEND AI IONS 

It is recommended that: 

1. Progress toward implementation of planned treatment be monitored 

by the Office of Enforcement, EPA; 

2. If new treatment facilities are not in operation by January 1, 

·1973. appropriate abatement actions be initiated against the Company. 

3. If new treatment facilities are in operation by January l, 1973, 

effluent quality be examined; if the quality is found to be inadequate, 

appropriate abatement actions be initiated against the Company. 

4. The permit, to be issued to W. R. Grace and Company. limiting 

discharges of BOD, COD, TOC, heavy metals, and aluminum be consistent vith 

best available treatment and the water quality standards for the Lower 

Calcasieu River. 
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BACKGROUND INFORMATION 

General 

In conjunction with other chemical plants and all the major pet~oleum 

refineries in the area. the Hercules plant is a substantial contributor to 

the economy in the Lover Calcasieu River Basin. The Hercules operation is 

involved primarily in the production of organic chemicals. 

The plant operates continuously to produce 500 million lbs of poly­

olefins, polyethylene, and polypropylene per year. Six hundred persons 

are employed at this facility. 

The materials used in the process are eythlene, propylene, isopropanol, 

methanol, aluminum alkyl, titanium chloride, surfactants, caustic soda, 

sulfuric acid, an unidentified plastic stabilizer, kerosene hydrocarbons, 

and chromate corrosion inhibitors. 

Water Supply 

Water is obtained from three wells that are about 500 feet deep. The 

wells supply a total of about 3,000 gpm (4.32 mgd). Process water is 

demineralized and is used for purification of the product. 

Existing Waste Treatment 

Present treatment of water-contact process wastes takes place in six 

ponds that can be operated in series or in parallel [Figure 7-1]. Aluminum 

and titanium are removed by pH adjustment and subsequent precipitation in 

the ponds. lscpropanol is stripped, by steam, frow ch~ product. Tnen, the 

steam is distilled in order to recover the alcohol for recycling. (Company 

officials claim that 94 to 96 percent recovery of isopropanol 1& achieved 
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by this system.) The alcohol lost in the process is mixed with the waste­

water discharged to the ponds. 

A seventh pond, known as the "firE'water pond11
, receives wastes from 

the railroad car unloading area. This wastewater receives treatment in an 

API separator prior to discharge to the "firewater pond". Various flow 

patterns are possible within the pond area. At the time of the survey, a 

separate discharge, from the "firewater pond" to the outfall ditch, vas in 

operation. The combined wastewater streams flow through a rated section 

that is equipped with a wa~er level recorder, and are then discharged to 

the Lower Calcasieu River through an outfall ditch. 

Chronology of Contacts 

On April 1, 1971, R. D. Harp and M. R. Belton of the DFI-DC staff 

visited the Lake Charles facility of Hercules, Incorporated, in order to 

determine the basic processes in the plant and the associated water pol­

lution control facilities. D. J. Kielman, manager of environmental 

affairs for Hercules, provided the information requested and conducted 

a tour of the facilities. The meeting had been arranged on March 29, by 

E. D. Anthony, Jr., enforcement programs specialist, EPA, Region VI. 

Throughout the interview Mr. Kielman was cooperative and provided 

analytical data, drawings of the treatment facilites, and a general 

location plan. 

On April 19 1 J. V. Rouse (also of EPA's DFI-DC staff) and Mr. Harp 

met with Mr. Kielman to discuss the industrial wastewater sampling program. 

He was informed that waste source evaluations and water quality investiga­

tions were being conducted in the Calcasieu River Basin by DFI-DC. 

Mr. Kielman consented to the sampling of the Hercules effluent. 
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SAMPLING PROGRAM AND RESULTS 

Wastewater effluent samples were collected from the outfall ditch 

(HER-1) at a point just outside of the southeast corner of the property 

fence. [In Table 7-1 is a description of the Lower Calcasieu River sampling 

stations, and in Table 7-2 are the effluent data furnished by Hercules.} 

Water samples (125 ml aliquots) were composited every two hours 

over a 24-hour period commencing at 6:45a.m., April 23. One effluent grab 

sample (HER-2) was collected at 2:15p.m., April 19, for oil and grease 

analysis. Additional grab samples (HER-lB) were collected at 6:45a.m •• 

April 23, for specific organic analysis [Table 3]. Survival studies with 

shrimp were conducted on the Lower Calcasieu River downstream from the 

Hercules discharge. Sediment samples were also obtained from the same area. 

Shrimp survival studies were made with white shrimp at CR-5 and CR-5.1 

as well as at CR-11.2 and CR-1 following methods outlined in Appendix C, 

in order to determine palatabilities and mortality rates. These studies 

showed mortalities of 40 to 100 percent. respectively, at the end of a 

24-hour period [Appendix D], The mortality rate, at CR-5, continued at 10 

to 20 percent _for each additional 24-hour period untilt at the end of 72 

hours, 70 percent of the shrimp had died, The Control Stations CR-1 and 

CR-11.2 had mortalities of 20 percent during this 72-hour period. Shrimp 

showed no significant off-flavor or off-odor, 

Control Stations, CR-1 and CR-11.2 [Table 7-1), are located in the 

Lower Calcasieu River so as to have the least possible contamination from 

industrial wastes. Station CR-l is located downstream from industrial 

discharges and closer to the Gulf of Mexico than are all the other stations. 
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TABLE 7-1 

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POI~~S 

Station 
Number Description and Remarks 

Her-1 Samples collected from the drainage ditch just outside the 
southeast corner of the property fence. Ditch empties into 
the Lower Calcasieu River. 

HER-lB Grab sample for organic chemical analyses taken of the effluent 
from the last treatment pond. 

HER-2 Grab sample for organic chemical analyses of the influent to the 
waste treatment ponds. 

CR-1 Caleasieu River near Calcasieu Landing (upstream from intracoastal 
waterway) near Channel Marker 92 (Control Station). 

CR-5 Lower Calcasieu River, near Channel Marker 108, downstream from 
Hercules effluent. 

CR-5.1 Lower Calcasieu River, at Channel Marker 108, opposite shore 
from Hercules Incorporated discharge. 

CR-11.2 Calcasieu River, south shore, south of Clooney Island just west 
of Lake Charles (Control Station). 

Sodium 
Chloride 
Sulfate 
Calcium 
Aluminum 
Titanium 

885 
400 

1,490 
19 

4 
3 

TABLE 7-2 

HERCULES EFFLUENT!./ 

mg/! Chromate 
mg/1 Total dissolved 
mg/1 inorganics 
mg/1 Dissolved 
mg/1 oxygen 
mg/1 

1.06 mg/1'!!./ 

2,702 mg/1 

7 mg/1 

a/ Data supplied by manager for environmental affairs, 
~I According to Company officials, recent improvements in treatment 

have reduced the chromate concentration in the effluent to 0.38 mg/1. 
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Station CR-11.2 is located upstream of most industrial discharges and has 

water with lower salinity levels than has Station 1. 

Station 

HER-lB 

'IABLE 7-3 

RESULTS OF ORGANIC ANALYSIS 

Parameter 

De cane 
Undecane 

Concentration 
(mg/1) 

0.03 
0.02 

Load 
lbs/day 

0.6 
0.4 

Both decane and undecane are aliphatic hydrocarbons that can be 

measured as oil and grease. These ~o compounds were the major extractable 

organics in the Hercules effluent. At the low concentrations encountered, 

the hydrocarbons should have little effect on the receiving water. 

Evaluation of analytical data and field measurements [Table 7-4] indi-

cates that, during the period of the survey, Hercules, Incorporated, dis-

charged daily loads of 3.5 lbs of chromium; 5,800 lbs, COD; 1,100 lbs, TOC; 

760 lbs, suspended solids; and 18 lbs of oil and grease. 

Bottom sediment samples collected in the Lower Calcasieu River down-

stream from the Hercules discharge were primarily composed of fine sand. 

Approximately one percent of the sample was volatile and the OSI value was 

0.01, thus confirming the inorganic nature of the settleable solids dis-

charged by the Company [Table E-1, Appendix E). 

DATA REFORTED TO LOUISIANA STREAM CONTROL COMNISSION 

The Louisiana Stream Control Commission approved (December 16, 1970) 

discharge levels of certain materials based on data submitted by Hercules, 



TABLE 7-4 

SUMMARY .OP ANALYTICAL RESULTS AND FIELD MEASUREHENTS.!f 

Sta 

RER-1 

CR.-5 

Sta 

HER-l 

CR-5 

• Conductivity 
J!L l!mhoalcm 
range range Compoaite 

2.12 6.9-7.2 2,400- 1,960 
3,200 

6.8-8.3 13,400 

Oil 6 Greaae 
mg/1 lbs/day 

Cadmium 
lllg/1 

1 18 <0.05 

Temp 
~ TOC 
range mg/1 1ba/day 

23-30.5 62 1,100 

23-24 W· 1 c 

Chromium 
mg/1 1bs/day 

0.20 3.5 

a/ A~alytical procedures are outlined in Appendix P. 
~ CJD analyses vere performed vhen TOC valuea exceeded 20 .g/1. 
£1 Composite samp1ea taken (morning and afternoon). 

128. 

ror}!./ 
Solids 

Total Susp 
mg/1 1bs/day mg/1 1ba/day mg/1 lbs/day 

332 5,880 1,290 22,800 43 760 

8,980 16 

Mo!!rcury 
1!&11 1ba/day 

0.7 0.0124 

< 
H 
H 
I 

a-. 
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Incorporated, A summary of the information from the Commission files 

is as follows: 

Date of Application: 
Quantity of Discharge: 
Temperature: 
Turbidity: 
True Color: 
Organic Material: 
Inorganic Materia;: 
Toxic Material: 

Zinc Chromate 

August 19, 1970 
2.3 cfs 
Ambient 
Approximately 100 ppm 
Less than 20 by the Hazen method 
8,000 lbs/day 
30,000 lbs/day 

2 lbs/day discharged to Lower 
Calcasieu Rivet 

PROPOSED WASTE TREATMENT 

Hercules, Incorporated, is constructing a new biological treatment 

facility that will be in operation by January 1, 1972. This new facility 

is designed to remove 85 percent of the organic chemicals before the 

effluent enters the settling ponds. 

CONCLUSIONS 

It is concluded that: 

1. Present discharges of chromium, carbonaceous materials, and sus-

pended solids constitute violations of Section 407 • Rivers and Harbors Act 

of 1899 (33 USC 401-413). 

2. Survival studies with shrimp indicate that the stream near the 

Hercules facility contains toxic materials. 

3. The Company is on schedule with the construction of upgraded treat-

ment facilities. 
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RECOMMENDATIONS 

It is recommended that: 

VII-8 

1. The Office of Enforcement, EPA, monitor progress toward construction 

completion and start-up of the treatment facilities; 

2. If the new treatment facilities are not in operation by April 1, 

1972, consideration be given to initiating appropriate abatement actions 

against Hercules, Incorporated, for the discharge of chromium, carbonaceous 

materials, and suspended solids, to the Lower Calcasieu River, a navigable 

stream; 

3. If the new treatment facilities are in operation by April 1, 1972, 

the effluent quality be examined and, if found to be inadequate, appropriate 

abatement proceedings be initiated; 

4. The permit to be issued Hercules, Incorporated, limit discharges 

of BOD; COD; TOC; oil and grease; heavy metals; and total hydrocarbons to 

be consistent with best available treatment and the water quality standards 

for the Lower Calcasieu River. 
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BACKGROUND INFORMATION 

General 

In conjunction with other chemical plants and all the major petroleum 

refineries, the Olin Corporation plant is a substantial contributor to the 

economy in the Lower Calcasieu River area. The operation is primarily 

involved in the production of heavy chemicals. 

Olin operates this facility continuously. Between 100 and 500 persons 

are employed in the production operation. The major products are soda ash, 

ammonia, sodium nitrate, hydrazines, urea, and nitric acid. The Solvay 

process is used in the production of soda ash (technical grade sodium car­

bonate, anhydrous). The rated, daily plant capacity is 1,000 tons of soda 

ash; 1,400 tons, ammonia; 300 tons, sodium nitrate; 250 tons, nitric acid; 

8,000 lbs, hydrazine; and 450 tons of urea. 

Water Suppl_y 

Water is obtained from the Lower River for use in non-contact cooling. 

(No information regarding the quality of water withdrawn from the River 

was provided by the Company.) Water for boiler feed, domestic use, and for 

additional non•contact cooling, plus process water, is supplied by 13 wells, 

each of which.is rated at 1,100 gpm (1.58 mgd). 

Existing Waste TrP-atment 

All wastewater effluents are discharged back to the River. (Company 

officials would not disclose either the type of treatment provided to the 

wastes prier tc th~ir discharge or the process from which each discharge 

was derived.) Nine of the ten discharges from the Olin facility are to a 

barge slip [Figure 8-1]. Discharge from the large tailings pond is to the 

River. 



Figure 8·1. Ellluenl & Receivin 
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Chronology of Contacts 

On March 26, 1971 E. D. Anthony, Jr., enforcement programs specialist, 

Region VI Office, EPA, contacted L. P. Schell, technical manager of the 

Agricultural Division of Olin Corporation, in order to arrange a meeting 

with DFI-DC representatives. On March 29, M. R. Helton, of the DFI-DC 

staff, met with Mr. Schell. It was pointed out that, at the request of 

the Region VI Office, information was being collected on industrial dis­

charges in the Lake Charles area. Mr. Schell indicated that he was not 

at liberty to release information. Further, he was neither cooperative 

nor responsive to inquiries regarding processes, raw materials, treatment 

of wastes, etc. Although Mr. Schell consented to conduct the EPA repre­

sentative on a tour of the process area, he avoided any discussion of 

waste discharges -- to the extent that he would not even admit that the 

Olin Corporation owned a 525-acre tailings pond. 

On April 16, R. D. Harp, of the DFI-DC staff contacted Mr. Schell 

to request permission to sample the wastewaters discharged by the Olin 

plant. He was provided a copy of an introductory letter, signed by the 

DFI-DC director, indicating the purposes of the survey. 

On April '29, 1971, Mr. Schell contacted Mr. Harp to inform him that 

the plant effluent could be sampled. The next day (April 21) the plant 

was visited in order to select sampling locations. Company officials re­

quested that they be furnished copies of the analytical results of the 

sampling. Mr. Harp indicated that their request should be directed to the 

Dallas Regional Office, EPA. Copies of the field measurement results were 

provided the Company immediately after the sampling was completed. 
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SAMPLING PROGRAM AND RESULTS 

Samples were collected from the ten discharges and the water supply 

intake. [See Table 8-1 for a description of effluent and receiving water 

sampling points.] Effluent samples (125 ml aliquots) were collected every 

two hours and composited over a 24-hour period (except at station Olin ll, 

which was sampled every six hours) commencing at 8:20a.m., April 22, 1971. 

Intake water (Olin 1) is apparently used for a once-through, non-contact cool­

ing. Also, the Olin 9 discharge is assumed to be primarily cooling water. 

Survival and palatability studies were conducted with white shrimp. 

The shrimp were exposed to the River water near discharges following methods 

outlined in Appendix c. [Results of these studies are shown in Appendix D.] 

Within six hours, shrimp placed in the River at the mouth of the Company 

barge canal (CR-11) acquired significant off-flavor. At the end of a 24-hour 

period, total shrimp mortality had occurred at this station. Sivdlar tests 

conducted at Control Stations showed no significant off-flavor or off-odor 

and shrimp had a mortality range from 10 to 20 percent (80 to 90 percent 

survival). 

Control Stations, CR-1 and CR-11.2 [Table 1]. are located in the Lower 

Calcasieu River so as to have the least possible contamination from indus­

trial wastes. Station CR-1 is located downstream from industrial discharges 

and closer to the Gulf of Mexico than are all the other stations. Station 

CR-11.2 is located upstream of most industrial discharges and has water 

with lower salinity levels than has Station 1. 

Shrimp placed in the River for 6 hours near the Olin tailings pond 

discharge (CR-8) acquired no significant off-odor or off-flavor. A 40 
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TABLE 8-l 

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS 

Station 
Number Description and Remarks 

OLIN-l Water supply intake, located north of Clooney Island and approxi­
mately 1,000 ft east of the Olin Slip entrance. 

OLIN-2 Samples of the effluent from the nitrogen area collected from a 
48-in. reinforced concrete pipe discharging to the Olin Slip, 
upstream of the Slip entrance. 

OLIN-3 Samples of the water treatment effluent collected from a 2-ft 
concrete open rectrangular channel that is located approximately 
600 ft from the Olin Slip entrance. 

OLIN-4 Samples collected from a 2-ft concrete open rectangular channel 
located approximately 1,400 ft from the Olin Slip entrance and 
west of the alkali warehouse. 

OLIN-5 Samples collected from a 30-in. diameter cast iron pipe located 
approximately 200 ft from the alkali warehouse and 1,600 ft 
from the Olin Slip entrance. 

OLIN-6 Samples collected from a 24-in. diameter cast iron pipe located 
approximately 250 ft west of the alkali warehouse and 1,700 ft 
west of the entrance to the Olin Slip. 

OLIN-7 Samples collected from a rectangular channel located approximately 
300 ft west of the alkali warehouse and 1,700 ft west of the 
entrance to the Olin Slip. 

OLIN-8 Samples collected from a 24-in. diameter reinforced concrete pipe 
located approximately at the same elevation as the west edge of 
the powerhouse and 2,000 ft west of the entrance to the Olin Slip. 

OLIN-9 Samples collected from a pipe located west of OLIN-8. This 
constituted the major discharge (quantity) to the Olin Slip. 

OLIN-10 Samples of the effluent from the hydrazine area collected from a 
pipe located at the west end of the Olin Slip. 
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TABLE 8-1 (Continued) 

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS 

Station 
Number Description and Re::r.ark.s 

OLIN-11 Samples of the effluent collected from the Olin tailings pond 
discharging to the Lower Calcasieu River east of Coon Island. 
The discharge point is located approximately 2,000 ft north 
of Channel Marker #111. 

CR-8 Lower Ca1casieu River, east shore of Coon Island near the discharge 
from Olin tailings pond. 

CR-8.1 Lower Calcasieu River, near Prien Lake at buoy 110. 

CR-9 Lower Calcasieu River near Channel Marker 112, midway between Coon 
Island and Contraband Bayou. 

CR-11 Lower Calcasieu River at mouth of Olin barge slip, northwest of 
Clooney Island. 

CR-11.1 Lower Calcasieu River, north shore, south of Clooney Island. 

CR-11.2 Lower Calcasieu River, south shore, south of Clooney Island, just 
west of Lake Charles (Control Station). 

CR-1 Lower Calcasieu River near Calcasieu Landing (upstream of the 
intracoastal waterway) near Channel Mark~r 92 (Control Station). 
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percent shrimp mortality was recorded at this station at the end of a 

24-hour survival study. The kill continued at a mortality rate of 10 to 

20 percent for each additional 24-hour exposure to the River.water 

[Appendix Dj. The result was a 70 percent murtality at CR-8 at the end of 

a 72-hour test period. Control Stations had a mortality of 20 percent 

during this period. The live shrimp were left~~ until the termina-

' tion of the 4-day test. High mortalities at all including Control Stations 

precluded the use of the 96-hour data for bioassay or taste and odor 

comparisons. Toxic materials contained in the Company discharges apparently 

contributed to shrimp mortalities at CR-8 and CR-11. 

Waste loads discharged during the sampling period, not including 

constituents contained in the cooling water (Olin-9), were at least: 2,000 

lbs of TOC; 5,200 lbs, NH 3N; 1,000 lbs, Org N; 12,300 lbs, suspended solids; 

145 lbs, chro~i~~; and 4 lbs of cadmium. [See Table 8-2.] Temperature cf 

the effluents varied from 10° to so•c. Total addition of heat to the 

12 receiving waters from all discharges was 1.2 X 10 calories. 

Bottom sediment samples [Table E-1, Appendix E) were taken at the 

mouth of the Olin Barge Slip and near the discharge from the Company tail­

ings pond across from Coon Island. In the Slip (35 ft depth) sediments 

consisted of a soft mud that emitted a petrochemical odor. These sediments 

contained 22 percent volatile materials. However, the Organic Sediment 

Index (OSI) was only 1.2, indicating slowly decomposing materials. It was 

not possible to determine whether these materials are deposited from Company 

discharges or from barge leakage. Bottom sediments near the tailings 

pond discharge exhibited a low OSI value 0.24 and only 7.9 percent volatile 



TABLE 8-2 

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS.!/ 

Conductivity Temp 
corJ!I 

Solid a 
Flov _p!L_ l!mhoslcm ~ TOC total 8U9J:! 

Sta mgd range ranf,e com I! range mgll lbsldai mgll lbsldsi mgll lbaldai mgll lbsldai 

OLIN-1 7.1-8.8 4,250-16,.000 7,900 10-25. 9 5,160 23 

OLIN-2 4.10 7.0-8.5 1,200-4,250 2,300 25-38 23 "790 114 3,900 1,190 40,700 44 1,510 

OLIN-3 0.81 7.1-10,3 1,000-15,000 4,300 40->50. 1 7 2,620 17,700 99 670 

OLIN-4 0.389 7.8-12.2 4,000-22,500 11,600 19-30 3 10 8,370 27,200 77 250 

OLIN-5 6,358 7.2-10.6 6,500-15,000 7,200 18-32 8 425 4,540 241,000 122 6,480 

OLIN-6 2.31 7.0-9.7 6,500-15,000 8,800 26-43 11 210 5,890 113,600 28 540 

OLIN-7 0.036 7.4-10.0 1,000-40,000 5,700 23-42 5 2 3,750 1,1JO 115 35 

OLIN-8 0.267 6.6-10.2 1,300-20,500 2,000 22-40 2 4 1,030 2,300 13 30 

OLIN-9 15.16 7.0-9.0 6,000-15,000 8,600 15-34 10 1,270 5,580 706,400 33 4•180 

OLIN-10 0.362 4.0-11.5 1,300-2,900 1,340 10-28 5 15 1,450 4,400 31 95 

OLIN-11 3.19 5.9-9.0 >40,000 74,000 24-25 21 560 73,900 1,970,000 102 2,720 

CR-8 7.5-8.2 8,500 22.5-24 9.4, 11!:./ 5,350 14 

Cll-9 7.4-8.0 12,600 20-23 8.5, 8.sY 8,420 8 

Cll-11 7.6-8.5 11,000 24-25 9.5, 17!:./ 7,300 6 

<! 
H 
H 
H 
I 

-..J 
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TABLE 8-2 (Continued) 

SUMMARY OP' ANALYTICAL RESULTS AND FIELD MEASUREMENTS 

Ors N NHJ-N Cadmium Chromium Mercuri Co1!2er Lead Nickel Aluminum 
Sta msl1 1bsldai msll 1bs£d11I mgll 1bsldai mgll 1bsldai l!&l1 1bs£dax mg£1 1bs£dax mgll mg£1 mg£1 

OLIN-1 7.00 3.44 <O.OS 0.04 <0.1 <0.02 0.1 <0.2 <0.5 

OLIN-2 11.50 394 75.6 2,S90 <0.05 4.0 140 0.2 0.0069 <0.02 <0.1 <0.2 <0.5 

OLIN-3 6.44 40 21.6 145 <0.05 <0.01 0.4 0.0027 <0.02 c0.1 c0.2 c0.5 

OLIN-4 4.76 15 438 1,420 <O.OS c0.01 2.7 0.0088 0.08 0.3 cO.l <0.2 c0.5 

OLIN-5 7.28 390 12.7 675 <0.05 0.02 1.1 3.9 0.2071 c0.02 c0.1 <0.2 c0.5 

OLIN-6 8.12 160 13.6 260 c0.05 0.02 0.4 0.1 0.0019 c0.02 c0.1 c0.2 c0.5 

OLIN-7 48.2 15 156 45 <0.05 0.02 0.01 0.2 0.0001 c0.02 c0.1 <0.2 <0.5 

OLIN-8 6.16 15 2.1 5 <0.05 <0.01 0.1 0.0002 c0.02 <0.1 c0.2 <0.5 

OLIN-9 10.1 1,280 6.3 800 c0.05 0.04 5 0.1 0.0127 c0.02 <0.1 <0.2 <0.5 

OLIN-10 6.16 20 5.18 16 cO.OS <0.01 0.6 0.0018 <0.02 <0.02 <0.2 c0.5 

OLIN-11 3.22 85 0.15 4 0.10 3 0.1 0.0027 0.17 4.5 M M c0.5 

CR-8 

CR-9 

CR-11 cO.OS 0.05 2.7 c0.02 <0.1 c0.5 

~I Analytical procedures are outlined in Appendix F. 
~ COD analyoea were performed when TOC values exceeded 20 mgll. < 
£I Two composites taken (morning and afternoon). H 

H 
~I Interference by standard atomic absorption procedure, completion of data dependant on development of an alternate method of analysis. H 

I 
co 

1.4i) 
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material, thus indicating that the solids discharged are primarily in-

organic in nature. 

DATA REPORTED TO LOUISIANA STREAM CONTROL COMMISSION 

Olin Ccrporation submitted an application [August 24, 1970] to the 

Louisiana Stream Control Commission for approval of waste discharge levels 

of certain materials. The total quantity of flow discharged through eleven 

sources was to be 29.83 cfs with an inorganic load of 2,847,210 lbs/day. 

The Commission reviewed the application and returned the data to the 

Company for submission of more information. [A summary of the present 

information pertaining to ~aste discharges on file with the Louisiana 

stream Control Commission is contained in Table 8-3.] 

PROPOSED WASTE TREATMENT 

There was no information provided by Company officials on a proposed 

treatment program at this industry. 

CONCLUSIONS 

It is concluded that: 

1. Discharges to the Lower Calcasieu River. of chromium, cadmium, 

nitrogenous materials, carbonaceous materials, suspended solids, and heat, 

by the Company plant constitute violations of Section 407, Rivers and 

Harbors Act of 1899 (33 USC: 401-413). 

2. Survival studies with shrimp indicate that the stream near the 

Olin facility contains toxic materials. 

3. At no time during the course of the investigation was there any 

indication that the Company plans to initiate or improve treatment of the 

liquid wastes which are presently being discharged. 



TABLE 8-3 

OLIN CORPORATION DISCHARGE COMPOSITION LEVELS SUBMITTED TO 
LOUISIANA STREAM CONTROL COMMISSION 

Inorganic Material 
Toxic Materials 

Cr04 1>113 
Sever 

Quantity of 
Discharge, 

cfs 
Temperature ., Turbidity, 

ppm SIOz 

True 
Color 
Units lbs/day ppm lbs/day ppm lbs/day ppm 

1 

2 

3 

4 

s 

6 

7 •.: 

8 

9 

98 

10 

11* 

N o 1 D f o r m a t 1 o D a v a 1 1 a b 1 e o D t h 1 a d 1 a c h a r g e 

2.0 

0.8 

0.82 

0.11 

1.74 

1.34 

0.45 

13.6 

0.17 

0.17 

8.5 

93 

149 

95 

95 

107 

107 

93 

96 

83 

83 

ambient 

41 

10 

46 

98 

3 

500 

4 

2 

19 

19 

9 

93 

12 

9 

9 

9 

5 

7 

9 

3 

3 

6 

2,850 

48,500 

20,540 

200 

1,300 

60 

60 

2,772,000 

2,652 176 

10,226 

4,647 

337 7 

180 

67 

67 

60,000 

16 336 

12 

600 

Note: All of the above permits except for Sever Ill indicated no treatment vith direct discharge of effluent to the 
Lovo~r Cnlcaaieu River via a privately ovned boat slip. 

* Sever Ill discharges to a 525-acre treat~nt pond and then to the Lover Calcaaieu River. 
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RECOMMENDATIONS 

It is recommended that: 

1. Appropriate proceedings be initiated immediately against the 

Olin Corporation to abate the present daily ~iseharge to the Calcasieu 

River, a navigable stream, of 2,000 pounds of carbonaceous material; 7,500 

pounds, nitrogenous materials~ 12,300 pounds, suspended solids; 4 pounds, 

cadmium; 145 pounds of chromium; and 1.2 X 1012 calories of heat. 

2. The discharge permit to be issued by the Corps of Engineers limit 

discharges of BOD, COD, TOC, suspended solids, heavy metals, and heat, to 

levels consistent with applicable water quality standards and best available 

treatment. 
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BACKGROUND INFORMATION 

General 

In conjunction with other chemical plants and petroleum refineries 

on the Lower Calcasieu River, PPG Industries, Incorporated contributes 

significantly in supporting the economy of the area. The PPG operation is 

involved primarily in the production of heavy chemicals (both organic and 

inorganic). 

PPG Industries, a subdivision of the parent corporation, PPG Industries, 

Incorporated, of Pittsburgh, Pennsylvania, is located in the Lake Charles­

Westlake-Sulphur area of Louisiana. 

The core area of the plant was built in 1942, with additions made in 

1955. A sulfide plant expansion was completed in 1970. Various process 

changes were made in the period 1960 to 1970. This facility produces 

chlorine, caustic soda, aliphatics, chlorinated hydrocarbons, silica pig­

ments, sodium chlorate, and hydrochloric acid. The raw materials used in 

the process are salt (sodium chloride) and ethylene. In addition, signi­

ficant amounts of mercury are used in the production of chlorine by 

mercury cell process. The rated daily capacities of the chlorine and 

caustic plants are 1,500 tons of chlorine and 1,650 tons of sodium hydroxide. 

Approximately nine employees are involved, to a significant extent, in water 

pollution control at this facility. 

Water Supply 

Water is obtained from the Lower Calcasieu River for non-contact cool­

ing (290-300 mgd) and from 12 wells for process~ sanitary s~~ice, and some 

additional non-contact cooling water. The wells have a rated capacity of 

750 to 2,000 gp~ (1.05 ~o 2.88 ~~~). 
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Existing Waste Treatment 

Five outfalls discharge liquid wastes from PPG operations to an open 

channel that is approximately 50 feet wide ar.d two and one-half miles long 

[Figure 9-1]. Company offidals refer to the channel as the "oxidation 

ditch". The once-through cooling water from the electrical power generating 

plant is discharged to a ditch along with wastes from the silica pigment 

plant, the organics plant, the caustic plant, and a mercury reduction cell. 

Total flow in the "ditch", according to Company officials, is about 290 mgd. 

Wastewater from the silica pigment plant flows through an open channel 

to the "ditch". The bottom of this channel consists of a chalkish white 

sandy material. Company officials maintain that this material is natural 

sand, not sediment from discharge. 

A mercury reduction cell was recently constructed and placed in opera­

tion. The effluent from the cell is discharged into the "ditch". 

The "oxidation ditch" flows through a tidal area to Bayou d'Inde and 

vas observed several times during the survey to be flooded until the "ditch" 

was indistinguishable. This tidal condition markedly reduces any effective­

ness, as a treatment facility, that the "ditch" might otheNise exert. 

Three additional waste streams from the anhydrous caustic operation, 

the sodium chlorate plant, and the chlorate recovery system, discharge 

directly to Bayou Verdine. These discharges receive no treatment prior to 

discharge. Once-through cooling water from a second power plant is also 

discharged to Bayou Verdine. 

Chronology of Contacts 

On March 26. 1971, J. L. Hatheway and M. R. Helton of the Division of 
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Field Investigations-Denver Center, EPA, met with W. B. Graybill, Plant 

Manager, and Pete Burns, environmental control specialist for PPG Industries, 

to initiate an industrial waste inventory of this plant. E. D. Anthony, Jr., 

enforcement programs specialist, EPA Region VI, had made arrangements on 

March 23 with Mr. Burns for the meeting. He and Mr. Graybill provided the 

information requested and conducted a tour of the plant area. 

Throughout the interview, Mr. Burns was cooperative and provided answers 

to all questions posed by the investigating team. However, the DFI-DC 

investigators were not permitted to take photographs within the plant pro­

perty. 

On April 15, 1971, R. D. Harp and Mr. Hatheway met with Mr. Burns to 

discuss the EPA industrial wastewater sampling program in the Lake Charles 

area~ specifically the waste source evaluations and water quality investi­

gations that were being conducted in the Calcasieu River Basin. 

Mr. Burns consented to the sampling of PPG Industries effluents. 

SAMPLING PROGRAM AND RESULTS 

Wastewater samples were collected from all nine discharges within the 

PPG Industries complex. Survival studies employing native, white shrimp 

were conducted on Bayou d'Inde and Bayou Verdine dovnstream of the effluents. 

Sediment &~~les were also collected from nayou Verdine and Bayou d'Inde 

downstream from the effluents as well as from the 11oxidation ditch" upstream 

from Bayou d'Inde. [In Table 9-1 is a description of the stations where 

effluent and streams were sampled.] 

Aliquots (750 ml) from the "oxidation ditch" were composited every 

four hours for a 24-hour period, commencing at 6:20a.m., April 26. Com­

posites~ consisting of 125 ml aliquots, were taken from the ether effluents 
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TABLE 9-1 

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS 

Station 
Number Description and Remarks 

PPG-1 Samples collected from the effluent canal at a bridge on Mobil 
Road 02 just downstream of 1-210 Bridge (flow est •• 300 mgd). 

PPG-2 Samples collected of the effluent from the pigment plant at the 
point where the flow drains through a culvert under Mobil Oil 
Cocpany service road. 

PPG-3 Samples collected from the effluent canal downstream from the 
point where the organics plant and caustic plant discharges join 
and upstream from the point where the cooling water discharge 
enters. 

PPG-3A Samples collected of the effluent from the organics plant at the 
culvert under the Mobil Oil Company service road. 

PPG-4 Samples collected from a 72-inch sewer that discharges wastewater 
from the anhydrous caustic plant and cooling water from the chlo­
rine and chlorate recovery systems into Bayou Verdine. 

PPG-5 Samples collected from the north 54-inch sewer that discharges 
wastewater from the sodium chlorate and caustic plants into Bayou 
Verdine. 

PPG-5A Samples collected from the south 54-inch sewer that discharges 
wastewater from the sodium chlorate and caustic plants into 
Bayou Verdine. 

PPG-6 Samples collected of the cooling water effluent from power Plant A 
as it discharges into the Barge Slip at the mouth of Bayou Verdine. 

PPG-7 Samples collected of the cooling water intake (power Plant A) at 
a hose bib. Source. Lower Calcasieu River. 

PPG-8 Samples collected of the cooling water intake (power Plant B) at 
a hose bJ.b. Source, Lower Calcasieu River. 

CR-1 Lower Calcasieu River near Calcasieu Landing (upstream from the 
intracoastal w~terw~y) near ChP-~r.el ~~~k~r 92 (Cnntrol ~tat.ion). 

CR-6 Bayou d'Inde at a gas line crossing about 1,000 yards southeast 
of PPG discharge canal. 
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TABLE 9-1 (Continued) 

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS 

Station 
Number Description and Remarks 

CR-7 Bayou Verdine northwest of Coon Island. 

CR-11.2 Calcasieu River, south shore, south of Clooney Island, just west 
of Lake Charles (Control station). 
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during the same pe~iod. One effluent grab sample was collected at Stations 

PPG-4 and 7, at 5:30a.m. and 8:50a.m., respectively, on April 19 for oil 

and grease analysis. [Results of this sampling are shown in Table 9-2.] An 

additional grab sample was collected for specific organics analyses from 

Station PPG-3A at 6:50a.m. April 26 [Table 9-3]. 

TABLE 9-3 

RESULTS OF ORGANIC ANALYSIS 

Compounds Identified 

1, 1, 2, 2-Tetrachloroethane 
1, 1, 2-Trichloroethane 

Concentration 
(mg/1) 

2.2 
5.4 

Load 
lb/day 

95 
.240 

These two polychlorinated ethanes were the major ext~actable organics 

present in the effluent sample. Other compounds were present in lower 

concentration, but were not identified. These compounds are fat soluble 

and are likely to accumulate in the environment much as other chlorinated 

hydrocarbons, i.e., chlorinated pesticides, and polychlorinated biphenyls do. 

Because food chain magnification can increase the concentration of these 

compounds to what may be toxic levels, their discharge must be considered 

as hazardous to the receiving waters, i.e., an aquatic environment. 

Calculations based upon analytical data for stations PPG-1, 4, 5, SA, 

and 6, minus stations PPG 7 and 8, indicate that this industry discharged, 

during the period of the study, net loads of at least 0.50 lbs of mercury; 

600 lbs, TOC; 31,000 lbs of suspended solids; and 9.2 X 1012 of he~t [Table 

9-3]. 

Survival studies made with shrimp at stations CR-6, CR-7, and at the 

Control Stations, followed methods outlined in Appendix C. The first shrimp 



TABLE 9-2 

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS!/ 

Conductivlly Temp Solids 
Flov ....I?!!_ l!mhoslcm ....:£__ roc total BUS(! Oil & Crease 

Sta mgd range range COm!! rnnge mgll lbslda:t mgll lbslda:t mgll lbsldai msll lbaldai 

Prc-1 29olY 6,2-7.6 10,000-13,000 11,000 30-32 13 31,500 7,070 17,120,000 32 77,500 

PPG-2 2,22 7,500-19,500 8,600 39-42 18 330 7,030 130,090 887 16,400 

PPC-3 74.1 6.3-7,2 10,200-14,500 10,450 32-34 12 7,430 6,800 4,207,000 22 13,600 

PPG-4 1.3 7.1-9.8 600->80,000 16,000 26-30 6.2 70 9,700 105,300 138 1,500 1 11 

PPC-5 } 6.8-8.9 9,000-15,000 11,400 31-34 10 } 7,760 } 32 } 
) } } } 
}5.t# }490 }364,oooY )14,50#/ 
} ) ) } 

PPC-5A ) 6.8-11.3 10,000-17,000 10,800 35-40 10 ) 7,220 ) 428 ) 

PFC-6 0.743 7.2-8.1 6,000- 9,000 1,150 28-30 5.4 35 4,620 28,700 17 105 

PPG-7 } 6.8-7.5 5,600-14,500 10,800 24-26 16 ) 7,060 ) 31 1 
) } ) 
}30~ }32,60rP }6,nO,OOO 
) } ) 

Pl'C-8 ) 6.5-8.0 10,000-14,000 9,500 24-26 11 ) 6,350 } 19 

Cit-6 7.4-7.8 10,100 24-26 10, 9.gll 6,430 14 

CR-7 fr.2-6.8 10,200 35-36 5.4, 7.fl./ 6,550 34 

f!l Analytical procedures are outlined in Appendix F. 
b/ Flow estimated by Company officials. H 

5.1 Summation of the two indicated stations. X 
I 

_1/ Booed on estimated flov of each discharge. ...... 
,.• Based on averag•· cont:entration. ·I 

1' fi•o composite enmplea taken (morning and afternoon). 
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TABLE 9-2 (Continued) 

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS 

Cadmium Chromium Mercuri Colmer Lead Aluminum 
Sta mg/1 mg/1 lbs/day pg/1 lbs/day mg/1 lbs/day mg/1 mg/1 

PPG-1 •:0.05 <0.01 0.4 0.9700 0.02 48 <0.1 

PPG-2 ·<:0.05 0.09 2 <0.1 

PPG-3 ·•:0.05 0.10 62 1.0 0.6187 

PPG-4 <0.05 <0.02 <0.1 

PPG-5 <0.05 <0.02 0.1 } 
} 
}0.0080~/ 
} 

PPG-SA <0.05 <0.02 0.2 } 

PPG-6 <0.05 <0.02 0.2 

PPG-7 <0.05 <0.02 0.2 } <0.02 <0.1 
} 
}0.4800 
} 

PPG-8 <0.05 <0.02 0.2 } <0.02 <0.1 

CR-6 <0.05 <0.02 3.4 0.02 <0.1 0.6 

CR-7 <0.05 <0.02 1.5 0.02 <0.1 <0.5 
H 
~ 
I 

00 

15J 
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mortalities occurred within 20 minutes; a 100 percent mortality occurred 

within six hours [Appendix D]. Floating sludge, gas bubbles, and an odor 

similar to hydrogen sulfide characterized Bayou d'Inde during the biological 

survey. These conditions deteriorated as barge traffic stirred decomposing 

sludge from the Bayou bottom. Shrimp placed in the Bayou water were immedi­

ately in distress. Mortalities were probably caused by sulfide toxicity, 

but other toxic substances discharged from other industrial sources and/or 

PPG Industries or low dissolved oxygen levels may have caused the shrimp 

kill. Total mortality during the 6-hour test precluded taste and odor or 

extended survival studies. No shrimp mortalities occurred at Control 

Stations CR-l and CR-11.2 during this 6-hour study. 

These stations [Table 9-1] are located in the Lower Calcasieu River 

so as to have the least possible contamination from industrial wastes. 

Station CR-1 is located downstream from industrial discharges and closer 

to the Gulf of Mexico than are all the other stations. Station CR-11.2 is 

located upstream of most industrial discharges and has water with lower 

salinity levels than has Station 1. 

Shrimp displayed shock as they were placed into submerged baskets in 

the 35.5°C River water near the industrial discharge from PPG Industries. 

After a 30-minute. exposure, a 40 percent shrimp mortality was r~corded as 

the stream temperat~re rose to 38°C (Appendix D]. Within 6 hours a 100 

percent mortality occurred. The dead shrimp had a pinkish discoloration. 

The heated industrial discharges appeared to cause the distress and sub­

sequent mortality to shrimp at this River location. 

Bottom sediment samples were collected in the PPG wastewater canal and 
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in Bayou d'Inde at a point about 1 1 000 yards downstream from the mouth of 

the canal. The sediment in the canal was found to be composed primarily 

of sand, clay. and perhaps stable sludge with an OSI value of only 0.2. 

However, in Bayou d'lnde downstream from the canal, the bottom sediments 

were composed of soft black mud with a chemical odor. The OSI value was 

found to be 6.6, indicative of an actively decomposing sludge [Table E-1, 

Appendix E]. 

A bottom sediment sample, collected near the mouth of Bayou Verdine, 

was composed of soft brown mud having a chemical odor. Although 13 percent 

of the sample was volatile at 600°C, the OSI value was relatively low, 0.3. 

Sediment samples were analyzed for mercury content. In the PPG 

Industries canal, sedimen~s contained 0.3 ~g/g mercury. However, sediments 

in Bayou d'Inde contained high levels of mercury. Downstreao from the canal, 

the concentration was 6.0 ~g/g mercury; upstream, the level was 2.0 ug/g; 

and farther upstream, above all major industrial discharges, the concentra­

tion was 1.7 ~g/g mercury. At the mouth of Bayou Verdine, the mercury 

concentration was 1.7 ~g/g in the bottom sediment. 

DATA REPORTED TO LOUISIANA STREAM· CONTROL COMMISSION 

The Louisiana Stream Control Commission approved (October 29, 1969 

and August 13, 1970) discharge levels of certain materials based on data 

submitted by PPG Industries, Incorporated. [A summary of the informa-

tion from the Commission files is tabulated in Table 9-4.] The total dis­

charge for these three sewers is 297.027 mgd, which is equivalent to 460 cfs. 

Further, PPG Industries has filed a permit application with the Corps 

of Engineers requesting permission to discltarge mercury to a navigable water. 



Parameter 

Flo~ disehargea, mgd 

Vater body receiVing 
disc.harge 

Organic material, 
lbs/day 

Inorganic materials, 
lbs/dc;.y 

Bg 

!l&Cl 

Organics 

Carbon 

Asbestos 
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TABLE 9-4 

PPG I~~USTRIES OlSCHARGE LEVELS APPROVED 
BY LOUISIANA STREAM CONTROL ·CO~ISSION 

11 (PPG-1) 

288,985. 

Bayw d 'II.Ide 

2,411.582 

68,826 lbs/day 
equivalent to 
28.5 ppm. 

17,302 lbs/day 
equivalent to 
7.2 ppt!!. 

73 lbs/day 
equivalent to 
0,03 ppm. 

34 lbs/day 
equivalent to 
0.014 ppm. 

1,380,417 lbs/day 
equivalent to 
572.3 ppm. 

16,518 lbs/day 
equivalent to 
6.9 pp111. 

91,416 lbs/rlay 
-equivalent to 

37.9 ppm. 

113 lbs/day 
equivalent to 
o.os. pp111. 

19,328 lbs/day 
equivalent c.c 
8.0 pp111. 

10,146 lbs/day 
equivalent to 
4.2 ppm. 

2 1160 lbs/d ay 
equivalent to 
0.90 pp:. 

1,080 lbs/day 
equivalent to 
0.45 ppm. 

Sever 
1}]. (PPG~6) 

0.926 

Bayou Verdine 

7,725,000 

279 lbs/day 
equivalent t:o 
36.1 ppm. 

27 lbs/day 
equivaleot to 
3.5 ppm. 

IX-11 

IJ3 (PPG-4, 5, 5Aj 

7.116 

Bayou Verdine 

59,379,000 

59,613 lbs/day 
equivalent t:o 
1003,9 ppm. 

zes lb9/day 
equivalent to 
3.8 ppm. 
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PROPOSED WASTE TREATMENT 

Company officials indicated that no additional treatment facilities 

are proposed for the next five years. 

CONCLUSIONS 

It is concluded that: 

1. Present practices permit the discharge of mercury. carbonaceous 

~terials, suspended solids 7 aromatic hydrocarbons, and heat, constituting 

violations of Section 407, Rivers and Harbors Act of 1899 (33 USC: 401-413). 

2. No additional treatment facilities to correct present conditions 

nre planned by the Company. 

RECONHENDATIONS 

It is recommended that: 

1. Consideration be given to initiating appropriate abatement pro-

ceedings against the Lake Charles facility of PPG Industries for discharging 

inadequately treated industrial wastes containing net daily loads of 0.50 

pounds of mercury; 600 pounds of carbonaceous materials; 3,100 pounds of 

12 suspended solids; 9.2 X 10 calories of heat; 95 pounds of tetrachloroethane; 

and 240 pounds of trichloroethane, to the Calcasieu River, a navigable stream. 

2. The disch~rge permit. to be issued by the Corps of Engineers, 

limit discharges of heavy metals, BOD, COD. TOC, complex organics, suspended 

solids, and heat, to levels consistent with best available treatment and the 

water quality standards for the Lower Calcasieu River. 
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159 X-1 

BACKGROu~D INFORMATION 

General 

During the period March 22 through April 13, 1971, investigators from 

DFI-DC, EPA, evaluated wastewater treatment and disposal practices of in­

dustries in the Lake Charles, Louisiana area. Findings and recommendations 

pertaining to the industries that were discharging significant amounts of 

liquid wastes have been presented in individual sections of this report. 

The discussion in this section covers industries that were either not oper­

ating or were discharging negligible amounts of waste at the time of the 

investigations (Table 10-l]. 

These firms are: 

1) Gulf Coast Aluminum Corporation; 

2) Gulf Menhaden Company; 

3) Gulf States Utilities -Roy S. Nelson Power Station; 

4) HOE, Incorporated; 

5) International Paper Wood Preserving Division -De Ridder Plant; 

6) Louisiana Henhaden Company; 

7) Ocean Protein, Incorporated; 

8) Tenneco Chemicals, Incorporated -Newport Divisiion; 

9) Vancouver Plywood Company, Incorporated - Oakdale Plywood Plant. 

Officials of Gulf States Utilities; HDE; International Paper; Tenneco 

Chemicals, Incorporated; and Vancouver Plywood Company were contacted in 

ordeT to discuss the industrial wastewater sampling program that DFI-DC 

vas carrying out in the Calcasieu River Basin. Officials of these companies 

were interviewed in a manner similar to that with officials of the larger 



N~me, Address and 
fontact of Industry 

Gulf Coast Aluminum 
Corporation 
L~ke .Charles, Louiaiana 
C. L. Keigley 

G'.JI.f Menhaden Co. 
Cameron, Louisiana 
W. Saltzman, Plant Manager 

Gulf States Utilities 
Roy S. Nelson Power Station 
lake Charles, Louiaiana 
Pat Brady and Cliff Chambers 

HDE, Incorporated 
Oakdale, Louisiana 
Bill Corbin 

International Paper 
Wood Preserving Division 
De Ridder Plant 
lie! Ridder, Louisiana 
Mr. Burchfield, Plnnt Manager 

TABLE 10-1 

INVENTORY OF MISCELLANEOUS INDUSTRIES IN THE CALCASIEU RIVER DRAINAGE 

Raw Materials 

green petroleum 
coke 

Al
2
o

3 

Menhaden fish 

natural gas 
oil standby 

logs 

wood 
creosote 
pentachlorophenol 

Products 

carbon electrodes 
aluminum 

oll 
feed· 
fertili:ter 

electricity 

hardwood lumber 
furniture 

vood preservation 

Present Treatment 

coagulation - sedimenta­
tion 

none 

holding pond 

none 

oxidation ponds to hold­
ing ponds 

Remarks 

This industry is currently under 
construction. Little wastewater 
discharge at time of survey. No 
samples taken. 

Not in operation during the time 
of the survey. 

No vastevater treatment required 
on this discharge. 

Company is considering construction 
of additional treatment facilities. 
No discharge during the time of the 
survey. Discharge is during periods 
of high flow in the receiving stream, 

:X: 
I 

N 



TABLE 10-1 (Continued) 

INVENTORY OF MISCELLIINEOUS INDUSTRIES IN THE CALCASIEU RIVER DRAINAGE 

N~e, Address, and 
Co:;tact of Industry Raw Materials 

Lol!i.'3iana ~lenhaden Menhaden fish 
Co•·pany 
L'-1\e Charles, Louisiana 
H. c. Dickens, Plant Manager 

0-:: .. an ProteJn, lncOl'J'Orated Menhaden fish 
Ca:1eron, Louisiana 
Mr. Daaainger, Plant Manager 

TeP.neco Chemicals, crude tall oil 
Incorporated crude sulfate 
Ne,,port Division turpentine 
Oakdale, Louisiana 
E. C. Fleming, Plant Manager 

Vancouver Plywood Ccmpany, 
In.:orporated 
o.~kdllle Plywood Plac.t 
Oal:dale, Louisiana 
Bill Corbin 

logs 
glue 
resin 

Products 

oil 
meal 
scrap 
soluble& 

feed 
meal 

rosin 
vegetable fate 
turpinea 

soft plywood 

16.t 

Present Treatment 

complete retention 

none 

oxidation pond 

Complete retention of 
all wastewaters, except 
a small amount of non­
contact cooling water. 

Remarks 

Not in operation during the time 
of the survey, 

Not in operation during the time 
of the survey. 

The oxidation pond is large enough 
to store wastewater for one year. 
There was no discharge at the time 
of the survey. Company discharges 
vnatewater from oxidation pond during 
periods of high fl~· in the receiving 
stream. Company is planning con­
struction of a new wastewater treat­
ment facility in the near future. 

:< 
I 
w 
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industries whose discharges have been described in previous sections. 

The three Menhaden plants (Gulf Menhaden Company, Louisiana Menhaden, 

and Ocean Protein, Incorporated) and Gulf Coast Aluminum were not in oper­

ation during this survey. (It would be appropriate to conduct a sampling 

program at these plants when they are in operation. The normal operating 

period is from May through October; howevar, it varies from year to year.) 

Louisiana Menhaden and Ocean Protein, Incorporated, have no domestic or 

industrial wastewater treatment facilities at present. 

Gulf Coast Aluminum is a new industry and had, at the time of the EPA 

investigation, been in operation for only two months. Owing to operational 

difficulties the plant had not been able to maintain production. Th.e major 

portion of the plant's industrial wastewater is expected to originate in 

the process air scrubbing in the aluminum reduction operation. !his ~aste­

water, containing calcium fluoride and aluminum particles, will pass through 

settling ponds prior to discharge to the Lower Calcasieu River. 

Discussion 

Sampling of effluents included single grab samples and 24-hour com­

posites. [These sample results are s~~arized in !able 10-2.] 

Survival studies were conducted on the Lower Calcasieu River near the 

discharga from Gulf Coast Aluminum Corporation. Sediment samples from the 

Lower River, downstream from the Gulf Coast Aluminum discharge, were also 

collected. [In Table 10-3 is a description of the effluent and sampling 

st:at:ions.] 

During the time of the survey, International Paper's Wood Preserving 

Division and !cnneco Chemicals, Incorporated, were not discharging t-:aste­

water. The~e two industries ~tore water in holdin~ ron-1~ -3urin::; 1~·-~ ~t'r'~:lm 



TABLF. 10-2 

S~Y OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS~/ 

Flow J'.!!_ 
Sta Date Tvpe c:gd r,.'lnge 

CR-1 4/25 Grab 

n:N-1 4/15 Crab 7.4 

lPC-1 4/19 Crab 7.0-7.4 

HDE-1 4/19-4/20 ~I 
Composite-
2 hr. interval 

VAN-1 4/19-4/20 Composite- 7.0-8.2 
2 hr. interval 

CSU-1 4/22-4/23 Composite- 7.1-7.3 
6 hr. interval 

CSU-2 4/22-4/23 Composite- 4.31 7.1-7.2 
6 hr. interval 

a/ Analytical procedurea are outlined in Appendix F. 
b/ COD analyses vere maole vhen TOC values exceed~d 20 mg/1. 
-~/ 1\.lo co:npoaite aampleiJ taken (morning and afternoon). 
~~ All composites are 2'• hours. 

Conductivity Temp 
l!mhos{cm ____:£._ TOC 

range comp range mg/1 

8.8, 

2,000 18.5 430 

90-16.5 230 20-27 130 

136 31 

180-280 250 20-24 13 

580-850 450 22-24 

1,200-1,700 1,480 28-32 

163 

co#1 Solids Oil & 

mg£1 Grease 
mg£1 total susp mg/1 

us.! 11,200 17 

1,300 1,720 132 177 

460 599 188 26 

100 212 78 

252 54 

320 24 

914 24 



TABLE 10-2 (Continued) 

SUMMARY OF ANALYTICAL RESULTS AND FIELD MEASUREMENTS 

Cadmium Chromium Mercuri Copper Lead 
Sta mg/1 mg/1 lls/1 mg/1 mg/1 

CR-1 <0.05 3.9 <0.1 

TEN-1 

IPC-1 <0.05 <0.01 0.1 0.04 0.1 

HllE-1 <0.05 <0.01 <0.1 

VJIN-1 <0.05 <0.01 <0.1 ..... 
~:u-1 <0.05 <0.01 0.4 0.07 <0.1 

a") 
~ 

GSU-2 <0.05 <0.01 0.6 0.21 <0.1 
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TABLE 10-3 

DESCRIPTION OF EFFLUENT AND RECEIVING WATER SAMPLING POINTS 

Station 
Number 

CR-1 

CR-1.1 

CR-1.2 

TEN-l 

lPC-1 

HDE-1 

VAN-l 

GSU-1 

GSU-2 

Description and Remarks 

Calcasieu River near Calcasieu Landing (above intracoastal water­
way) near Channel Marker 92. 

Devil's Elbow Coral (Gulf Aluminum Channel). at Channel Marker 4. 

Devil's Elbow Canal at the industrial discharge canal of Gulf 
Coast Aluminum. 

Sample collected at the treatment pond effluent weir bos of Tenneco 
Chemicals, Incorporated at Oakland, Louisiana. Wastewater is dis­
charged only during periods of high water flow in the Calcasieu 
River. There was no discharge during the survey. 

Samples collected from a point near the outfall of the last treat­
ment ~ond of Internation Paper Company, De Ridder, Louisiana, 
These ponds discharge only during periods of high water flow with­
in Palmetto Creek (a tributary to Bundick Creek). There was no 
discharge from these ponds during the 9urvey. 

Samples from HDE, Incorporated, Oakdale, Louisiana, Collected 
near a pump house adjacent to their old wood burning yard, prior 
to entering the Calcasieu River. Unable to measure flow due to 
insufficient quantity of wastewater. 

Samples collected of cooling water effluent at a bridge approxi­
mately one-half mile south of the Oakdale Plywood plant of Vancouver 
Plywood Company. Unable to measure flow due to insufficient 
quantity of water. 

Cooling water supply from the Houston River of Gulf States Utilities. 
Samples collected at th£ intake pump. 

Cooling water effluent to the Houston River of Gulf States Utilities, 
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flow periods and make discharges at a given rate during high flow periods. 

Grab samples were collected from the holding ponds for the purpose of 

obtaining estimates of the quality of the effluent that is released during 

high flow into the receiving waters {Palmetto Creek and Upper Calcasieu 

River, respectively). The analytical results indicate that the effluents 

stored in the holding ponds contain large quantities of oil and grease~ 

solids, and COD. 

Wastewater discharges from RDE and the Vancouver Plywood Company were 

negligible, containing only small amounts of pollutant materials. 

Gulf States Utilities uses water from the Houston River for once­

through cooling. The plant returns this water to the River through a 

large settling pond. 

Shrimp placed in the canal adjacent to Gulf Coast Aluminum (Station 

CR-1.2), after six hours had acquired no significant off-odor or off­

flavor [Appendix D]. 

Survival bioassays, also conducted in the canal (Stations CR-1.2 and 

CR-1.1) adjacent to the aluminum company, showed no significant mortality 

after 24 hours when compared to shrimp located at the Control Stations 

(CR-11.2 and CR-1). Longer term bioassay results were not obtained 

because baskets of shrimp at these two canal stations (CR-1.2 and CR-1.1) 

were damaged or lost between the 24- and 48-hour examinations. 

RECO~~NDATIONS 

It is recommended that: Officals of the Louisiana Wildlife and 

Fisheries Commission be requested to notify the Office of Enforcement, 

EPA, when the Calcasieu River Basin area facilities of International Paper 
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Company, Tenneco Chemicals, Incorporated, and Gulf Coast Aluminum Corpor­

ation resume operation and/or begin discharging industrial effluents so 

that waste treatment and disposal practices by these industries may be 

evaluated by the Division of Field Investigations-Denver Center. 
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GENERAL INFORMATION 

Earlier investigations in the Lake Charles area, by various State and 

Federal agencies, have shown that fish and other aquatic life contsin high 

concentrations of mercury. As a result of these earlier investigations, 

pressure was brought to bear upon local industries to eliminate discharges 

of mercury. PPG Industries recently installed a zercury treatment cell 

that reduces daily discharge loads of mercury from 14.4 to 0.50 lbs. 

More recent studies indicate that aquatic life in both the Upper and 

Lower Calcasieu River continues to contain significant concentrations of 

mercury in flesh ~nd viscera. 

Because of this fact, ancillary sampling of streams. bottom deposits, 

and sewage treatment plant effluents, was carried out at the time of the 

industrial waste treatment evaluations in order to identify sources of the 

mercury. 

Seven municipal wastewater treatment facilities were investigated. 

Contacts 'iith a sup~intendent or chief operator were made at each plant. 

These officials ware advised that the information vas being gathered in 

conjunction with a water quality survey of the Calcasieu River Basin. 

Four of the plants (Lake Charles A, Lake Charles B and c, Westlake, 

and Sulphur Southsid~) ~ere sampled over a 24-h~ur period, co~.encing on 

April 27, primarily to determine the existence of any mercury discharges. 

Aliquots based upon flow were composited at 6-hour intervals. These four 

plants repres~nt auuut 95 p~rc~nt ui th~ sewage flow in the Lak~ ChatlBS 

area. [The information collected at each plant is recorded in Table 11-1.] 

Both water and sediment were collected in the receiving waters below 

the Lake Charles and Westlake wastewater treatment plants. 



TABLE 11-1 

MUNICIPAL WASTE SOURCES IN Tim LAKE CHARLES, 

Design 
Type of Pop. Flow 

Treatment Yaciliti Sampling Location Receiving Water Treatment s .. rved MGD 

Lake Charl"!s At P.arshall flume Calcasieu River Conventional 55,000 6.0 
Plant A · just after final Activated 
l.CWTF-A clarifiers 

l.ake Charles Juat after chlo- Contraband Bayou Conventional 25,000 6.2 
Plaats B a':ld c rin•e contact chmr.- Activated 
LCWTF-B&C ber at weir Sludge (Plant B) 

Hi~;h Rate 
Activated 
Sludge (Plant C) 

Sulphur At end of 24" Drainage to Trickling 10,000 (est.) 
South Side Plant outfall line Bayou d' Inde Filter 1.0 
SSWFF 

Westlake Effluent from Bagdad Bayou Trickling 4,000 (est.) 
WWTF chlorine contact Filter 0.7 

chFmber 

Greenwich ·rerrace None Kayauchbee Creek Trickling 2,000 (eat.) 
Lake Charles to English Bayou Filter 0.200 

Maplewood Nontl Maple Fork to Conventional 500 Unkno-m 
Bayou d 'Inde Activated 

Sludge 

Sulphur NoDtl Bayou d 'Inde Trickling 5,000 Unknovn 
Roaepark Subdivision Filter 

LOUISIANA AREA 

Cond Temp 
Flow Range •c 
MGD J!mhoslcm range 

4.5 1,000- 24-25 
1,250 

3.0 840- 24-25 
1, 700 

(est.) 600- 23-24.5 
1.0 1,200 

(eat.) 650- 22-24.5 
0.8 1,800 

Unkno-m 

Unknovn 

Total Susp 
Solids Solids 
lbs£rlai lbs£dai 

31,800 340 

28,500 1,400 

3,700 280 

3,700 300 

Mer-
cury 
lbs£da:t 

0.026 

0.010 

0.008 

0.003 

X 
H 
I 

N 
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SAMPLING PROGRAM AND RESULTS 

The total mercury discharged by the four plants was approximately 0.05 

lbs per day, with 50 percent of this amount being discharged by Lake 

Charles Plant A. [Results of the effluent sampling at the four plants are 

contained in Table 11-l. Mercury concentrations in the water and sediment 

samples taken from the receiving waters, along with other constituents. are 

recorded in Table 11-2.] 

Sediment samples from Contraband Bayou, downstream from Lake Charles 

Plants Band C, gave evidence of gross degradation. The black, soft mud, 

containing 31 percent volatile material, produced the highest OSI value (13) 

recorded in the Lake Charles area and can be characterized only as a very 

actively decomposing sludge. The mercury concentration in this sludge was 

2.6 ~g/g (dry weight basis). 

Bottom mud from the Calcasieu River, downstream from the discharge 

from Plant A (Station CR-15), contained much less volatile material (17 

percent) than in Contraband Bayou. Sinee the River is a much larger body 

of water than is the Bayou, sludge discharged by Plant A would naturally 
\ 

be dispersed over a larger area. The OSI value of 1.9 was considerably 

lower than the OSI value from the mud in Contraband Bayou and reprecents 

~re ~~~~rat~ quantities of decaying sludge. The mercury content of this 

sludge was 1.7 ~g/g. 

About one mile upstream, the Westlake treatment plant discharges to 

Bagdad Bayou. The sludge at the mouth of this bayou had an OSt value of 

0.56, with an organic carbon ~nd organic nitrogen content of 3.55 percent 

and 0.16 percent, respectively. These numbers are indicative of a sludge 



Sta Type 
No Descrii!tion Sam[!le 

CR-10 Contraband Bayou, voter 
just downstream from (4/25/71) 
Lake Charles waste-
water treatment sediment 
plant (B & C) dlscharge 

CR-14 Bagdad Bayou, n~ar water· 
mouth downstream from 
the Wcntlake wa3te- sediment 
water treatment 
plant 

CR-15 Lower Calcasieu River water 
downstream from the 
discharge from Lake sediment 
Charles wastewater 
treatment Plant A 

TABLE 11-2 

SUMMARY OF TilE ANALYTICAL F.ESULTS AND FIELD MEASUREMENTS 
AT SELECTED STATIONS BELOW MUNICIPAL WASTEWATER DISCHARGES 

pH!Y 
ComB 

Toc!Y l!,!T·hos/cm 2.!1Lf. Q!g_t! OSI 
range range range mgll % % 

6.9-7.5' 7,500-7,600 24-25 12.5 

7.46 1.79 ll 

7.1-8.8 3,500-4,200 22-23.5 8.5-11 

J.~~ 0.16 0.~6 

7.4-7.9 6,300-8,700 21-23 11 

4.45 0.42 1.9 

!/ ~v~ samples collected on April 25, 1971. 

17~ 

Volatile Sol1ds 
% Total 

4.700 

34 

2,010 

10 

58.70 

17 

msll 
SUS(! 

18 

20 

13 

Metals 
Mercuri 

2.6 11s/s 

14. llg/g 

3.7 11&18 

1. 7 11818 

X 
H 
I 

.1:'-
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that is mostly stabilized or is exerting a slow oxygen demand. The mercury 

content of the sludge was 1.4 ~g/g. 

Mercury concentrations in the sludge deposits downstream from the 

treatment plants were significantly higher than those in sludge from most 

other areas of the Calcasieu River Basin. It is hypothesized that, since 

most elemental mercury entering a sewage treatment plant is settled in the 

clarifiers, the mercury concentrations observed in bottom sediments near 

plant outfalls may be indicative of intermittent discharges of sludge. The 

findings of only minor amounts of mercury in municipal plant effluents are 

consistent with this hypothesis. 

CONCLUSIONS 

It is concluded that: 

It is not possible, based upon the findings of these investigations, 

to draw positive conclusions regarding mercury sources in the Calcasieu 

River Basin. Facts that bear upon this matter include: 

a) The dispersion of industrial waste discharges, throughout 

the Lower Calcasieu River, by tides; 

b) The seasonal migration of fish past the saltwater barrier; 

c) The inconclusive results of mercury sampling in sewage treat­

ment plant effluents; and 

d) The lack of conclusive information regarding mercury sources 

in the Calcasieu River and tributaries. 
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RECOMMEh~ATIONS 

It is recommended that: 

XI-6 

l) Arrangements be concluded bet~een the Enforcement Officer. 

Region VI, EPA, the Bureau of Sport Fisheries and Wildlife, the Food and 

Drug Administration, and the Louisiana Wildlife and Fisheries Commission. 

to monitor mercury concentations in fish samples from the Calcasieu River 

Basin. 

2) If, after sufficient time has passed, i.e., to ameliorate the 

effects of earlier mercury·discharges, presently observed symptoms of 

mercury pollution persist, a comprehensive survey of the Calcasieu 

River drainage area be conducted to identify the source(s) of mercury. 

3) EPA Air Quality personnel examine industrial stack gases in the 

Lake Charles area to evaluate the possibility of the fallout of mercury 

upon the Calcasieu watershed being a significant mercury contributor to 

the waters of the Calcasieu River. 
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APPENDIX A 

APPLICABLE WATER QUALITY REGULATIONS 

General 

1/ The Calcasieu River is a navigable waterway in law and in fact.-

Large ocean-going vessels travel up the Calcasieu River to Westlake, 

Louisiana. The remainder of the Calcasieu River upstream of Westlake is 

also used for navigation. Similarly, the lower portion of the Calcasieu 

River complex can be classified as a coastal water in that tidal influ-

ences are felt for signifi~ant distances upstream of the point where the 

Calcasieu joins the Gulf of Mexico. In compliance with the Federal Water 

Pollution Control Act, as amended, the State of Louisiana established water 

quality standards for interstate streams, coastal waters, and streams dis-

charging into coastal waters. These standards were approved by the 

Secretary of the Interior. The Calcasieu River is also subject to the pro-

visions of Section 407 of the 1899 Rivers and Harbors Act (the Refuse Act), 

and the oil discharge regulations established pursuant to the Water Quality 

Improvement Act of 1970. 

Water Quality Standards 

The State of Louisiana divided the Calcasieu River from the Gulf of 

Mexico to its origin into three distinct zones for the purpose of establish-

ing water quality standards: (1) Zone 1 9 the Calcasieu River from its 

origin to the Salt Water Barrier; (2) Zone 2, the Calcasieu River from the 

Salt Water Barrier to the upper end of Moss Lake; and (3) Zone 3, that 

portion of the Calcasieu River from the upper end of Moss Lake to the Gulf 

of Mexico. Louisiana State Water Quality Standards for the Calcasieu River 
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describe a series of present uses of that river. They are industrial 

supply, primarily cooling water in the Lake Charles area; propagation of 

aquatic life for commercial fishing, including shellfish; irrigation water 

for considerable acreage of river; recreational use, including water contact 

sports; navigational use from the Lake Charles area to the Gulf of Mexico; 

snd finally, carriage of municipal and industrial wastes. 

Conditionally, the State indicated that they expected changes in the 

usage of this water with the progression of time. Primarily, these changes 

will take the form of municipal water supply in the upper reaches, carriage 

of treated municipal and industrial wastes in the lower area, and increased 

use for industrial supply. 

No water quality standards have been established for the following 

tributaries: Bayou d'Inde, Bayou Verdine, Contraband Bayou, English Bayou, 

Houston River, Mill Creek and Palmetto Creek, all intrastate waters. The 

Standards established for the Calcasieu River follow. 

Zone 1 - The River from Its Origin to the Salt Water Barrier 

General criteria were established in Zone 1 by the Louisiana State 

Stream Control.Commission in 1968. These criteria state that no discharge 

to Zone 1 shall result in conditions in the stream that will adversely 

affect the public health or use of the water (i.e. municipal and industrial 

supplies, recreation, propagation of aquatic life, etc.). 

Specific criteria are as follows: 

pR 

Dissolved Oxygen 

From 6.0 to 8.5 

Not less than 50 percent saturation at 
existing water temperature. 



temperature 

Oil and Grease 

toxic Materials 

No foaming or frothing 
materials 

Coliform Density 

Other Materials 
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Not to be raised more than 3•c above 
normal ambient water temperature nor 
to exceed an absolute maximum of 36°C. 

No oil slicks of free or floating oil 
are present in sufficient quantities 
to interfere with the designated uses 
nor shall emulsified oils be present 
in the same quantity. 

None present in quantities that alone 
or in combination will be toxic to 
animals or plant life, but in all 
eases the level shall not exceed a 
TLM48/lo• 

1600/100 mlt calculated as the most 
probable number, as a monthly mean. 
However, 10 percent of the samples may 
exceed the previous number up to 
5420/100 ml in any one month. 

Limits on other substances not hereto­
fore specified shall be in accordance 
with recommendations set by the 
Louisiana Stream Control Commission 
and/or by the Louisiana State Board of 
Health for municipal raw water sources. 

Zone 2 - the Calcasieu River from the Salt Water Barrier 
to the Upper End of Moss Lake 

General criteria for this zone indicate that, at present, the water is 

suitable for propagation of aquatic life, recreation, navigation, and low 

grade industrial supply when necessary adaptations are made by industry. 

No discharge is to be permitted that will result in stream conditions that 

will adversely affect public health, propagation and harvesting of a~uatic 

life, recreation and navigation, or impose additional burdens of adaptation 

on industrial use. 
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Specific criteria for Zone 2 are shown in the following table: 

pH 

Dissolved Oxygen 

Temperature 

Oil and Grease 

Toxic Mated als 

No foaming or frothing 
materials 

Coli forms 

6.0 to 8.5 

Not less than 50 percent saturation at 
the existing temperature. 

Not to be raised more than 3°C above 
normal ambient water temperature nor 
to exceed an absolute maximum of 36 8 C. 

There shall be no slicks of free or 
floating oil present in sufficient 
quantities to interfere with the 
designated uses nor shall emulsified 
oils be present in the same quantity. 

None present in quantities that alone 
or in combination will be toxic to 
animals or plant life, but in all cases 
the level shall not exceed a TLM48110 • 

The monthly median for coliform density 
shall not exceed 542/100 ml (MPN) nor 
shall this count exceed 1750/100 ml in 
more than 10 percent of the samples in 
any one month. 

Zone 3 - The Calcasieu River from the Upper End of Moss Lak~ 
to the Gulf of Mexico 

The general criteria for this zone indicate that during periods of 

lew flow the high mineral content of the water approaches that of the 

marine water itself. This mineral content is caused by tidal intrusion. 

Therefore, no discharge shall produce conditions in the stream adversely 

affecting public health or the use of waters for propagation and harvesting 

of aquatic life, recreation. or navigation. 
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Specific criteria for this zone are as follows: 

pH 

Dissolved Oxygen 

Temperature 

Oil and Grease 

Toxic Materials 

No foaming or frothing 
materials 

Coli forms 

From 6.0 to 8.5 

Not less than 60 percent saturation at 
existing water temperature. 

Not to be raised more than 3°C above 
normal ambient water temperature nor 
to exceed an absolute maximum of 36°C. 

No oil slicks of free or floating oil 
are present in sufficient quantities 
to interfere with the designated uses 
nor shall emulsified oils be present 
in the same quantity. 

None present in quantities that alone 
or in combination will be toxic to 
animals or plant life, but in all cases 
a level shall not exceed a TLM48110 • 

The monthly median shall not exceed 
70/100 ml nor shall this count exceed 
230/100 ml in more than 10 percent of 
the samples in any one month. 

The Rivers and Harbors Act of 1899 (Refuse Act) 

The Rivers and Harbors Act of 1899 prohibits the discharge of indus-

trial wastes to navigable waters without a permit from the U. S. Army 

Corps of Engineers. Section 407 of the Act (referred to as the Refuse Act) 

makes it unlawful to discharge from any" ••• manufacturing establishment, 

or mill or any kind, any refuse matter of any kind or description whatever, 

other than that flowing from streets and sewers and passing therefrom in a 

liquid state, into any navigable water of the United States. or into any 

tributary of any navigable water from which the same shall float or be 
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washed into such navigable water ••• 11 provided that a discharge may be 

permitted under certain conditions specified by the Corps of Engineers. 

Executive Order No. 11574, Administration of the Refuse Act Permit 

Program, signed by President Nixon on December 23, 1970, tightens enforce­

ment of the Refuse Act of 1899 by requiring that all sources of industrial 

wastes discharging to navigable waters or their tributaries must apply to 

the Corps of Engineers for permits to continue such discharges. All 

sources of industrial wastes investigated during this study will thus need 

to apply for such permits. 

Water Quality Improvement Act of 1970 

On September 11, 1970, Federal regulations regarding the discharge of 

oil to navigable waters were established pursuant to the provisions of 

Section ll(b)(3) of the Federal Water Pollution Control Act, as amended by 

the Water Quality Improvement Act of 1970. This legislation required the 

President to publish, in the Federal Register, rules regarding the allow­

able discharge of oil to navigable water from any source. Subsequently, 

the President published rules which specifically stated: 

(1) That·discharges of oil shall not occur in amounts which violate 

applicable water quality standards, or; 

(2) That discharges of oil shall not occur in amounts to cause a 

film or sheen upon or discoloration of the surface of the water 

or adjoining shorelines or cause a sludge or emulsion to be 

deposited beneath the surface of the water or upon adjoining 

shorelines. 
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APPENDIX B 

CUSTODY OF SAMPLES 

B-1 

Special procedures were employed during the field investigations of 

waste sources in the Calcasieu River Basin to insure that a chain of 

custody was documented for water quality samples potentially useful as 

evidence for enforcement actions. This documentation was designed to 

maintain a record of the collection and source of each sample, as well as 

of the personnel involved in the handling, preparation, and disposition of 

each. 

A unique "custody" number was assigned to each of the Company's waste 

effluent samples collected. This number was recorded on the sample tag. 

the corresponding "custody" information sheet, and on the laboratory receipt 

log. 

As each sample was collected, a labeled tag was attached to each 

bottle or container. The tray information recorded on the tag included 

the "custody11 number; the sampling station number and description; the time 

and date of collection> the types of analyses to be performed on the sample 

by the laboratory; the types of preservatives added [see Appendix C, 

Analytical Procedures); and the personnel collecting the sample and per­

forming the sample preservation. Sample containers were placed in plastic 

bags and the bags sealed with paper tape bearing the initials of the indi­

vidual packaging the sample. The intact seal and bag guaranteed the 

integrity of the sample duTing shipment. 

A special 11custody" information sheet was prepaTed foT each ncustody" 

numbeT assigned. In addition to information being TecoTded on the sample 
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tag. the information sheet recorded the laboratory to which the sample 

vas sent, the time and method of shipment, and the carrier. Federal 

Government bills-of-lading provided additional records of the shipments 

made. 

Upon arrival of each shipment at its destination, laboratory personnel 

recorded the time and date of receipt; the number and type of samples 

received; and the analyses to be performed. This documentation procedure 

maintained a "custody" record for the field-to-the-laboratory transit. 

Each analytical laboratory.involved (Division of Field Investigations-

Denver Center; Division of Field Investigations-Cincinnati Center; Analytical 

Quality Control Laboratory, Cincinnati, Ohio; and the Southeast Water 

Laboratory, Athens, Georgia) then maintained custody of each sample, using 

procedures and records standard for the specific laboratory. 

This special "custody" documentation was employed for industrial 

waste effluent samples only. No "custody" numbers were assigned for water 

and sediment samples collected from streams. Normal documentation pro­

cedures including tagging of samples, as discussed above, and logging of 

field measurements were followed. 
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APPENDIX C 

STUDY METHODS 

Common vhite, or lake, shrimp (Penaeus setiferua), sized from 90-110 _mm,* 

were used for survival and palatability studies in the Lower Calcasieu River. 

Shrimp were captured by bottom seining at 5-minute intervals in Lake 

Calcasieu near Turner's Bay. The catch was released from the seining net 

into a holding tub. These test shrimp were transferred, with extreme care, 

employing a nylon dipnet, or by hand, from the tub to an aerated acclimation 

tank filled with clean water from Lake Prein. Shrimp exposure out of the 

vater vas kept to a minimum. 

After a 24-hour acclimation period in the tank, less than ten percent 

of the shrimp were found in distress or dead because of the previous day's 

netting and handling. These were culled from the tank. Live, healthy 

shrimp were taken from the holding tank, decapitated, wrapped in foil, and 

frozen with dry ice for use as a taste and odor reference sample. The re-

maining live, healthy shrimp were used for survival and palatability tests. 

At selected stations, wire, minnow baskets were attached to floats 

and suspended ·at 1-foot depths in the River. Cloth net bags, measuring 

12 by 24 inches and having a mesh opening of one-quarter inch, vere placed 

inside the baskets. Live shrimp were carefully transferred from the hold-

ing tank to cloth net bags inside the wire baskets. This basket apparatus 

permitted free circulation of River vater through the cages, retained the 

teet shrimp, and reduced predation by crabs. 

* Determined by measuring from the tip of the rostrum to the end of the 
telson. 

.,... 
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Flavor and Odor Evaluation (Field and Laboratory Procedures) 

Baskets. each containing six shrimp, were placed at control stations 

and near the Company's effluents in the Lower Calcasieu River and its tri-

butaries. After a 6-hour River exposure near the Company's discharge, the 

shrimp were retrieved and examined. Survivors were decapitated, wrapped, 

in foil, and frozen with dry ice. These frozen shrimp were shipped to the 

Department of Food Science and Technology at Oregon State University, 

Corvallis, Oregon, for flavor and odor evaluations by a panel of experi-

enced judges. 

~!!!!--At the Oregon State University facility. the wrapped, 

frozen shrimp were transferred from the shipping container to a -l0°F 

freezer. Later, the shrimp were removed from the freezer and placed at 

40°F. until defrosted, then cooked in eight ounces of unsalted boiling 

water for five minutes. The cooked shrimp were quickly peeled and then 

tightly wrapped with plastic film. The cooking water was poured into 

100 m1 beakers and the beaker then tightly covered with aluminum foil. 

Each respective sample of shrimp and cooking water was placed on a plate 

coded with a j-digit random number. 

The reference sample* was divided into four portions, two of which 

were placed on coded plates and the other two on plates marked "Ref." 

These shrimp were then alloted to two groups and placed on opposite counters 

for odor testing, with the first sample in each group being a 11 Ref 11 sample. 

Half of the judges smelled one group first and then smelled the other, 

* Shrimp that were kept in aerated Lake Prien water and not exposed to 
River water near industrial discharges. 
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with a 3- to 5-minute wait betveen groups. The judges were asked to sniff 

both the shrimp and the cooking water and score the intensity of "off-odor" 

as related to the reference sample. Re-sniffing the reference sample was 

allowed. Thirty minutes after the first odor test was completed, the 

plates were receded with new 3-digit random numbers, the order changed, 

and a second test conducted by the same ten judges. 

Flavor Test -- Each shrimp was cut into fo~r pieces and each respec­

tive sample mixed, then served in paper cups coded with 3-digit random 

numbers. The coded cups were randomly placed on two serving trays, each 

of which contained a labeled and a coded "Ref" sample. The trays were 

served in balanced order to the judges seated in individual testing booths 

lighted with yellow-orange light. The judges were asked to score the 

degree of "off-flavor" and the overall desirability of the samples on a 

7-point scale. (O•extreme "off-flavor" and 7•no "off-flavor.") Because 

the sample size varied from one to six shrimp, only five judges were served 

on the flavor panel. Because there was only one shrimp in four of the 

96-hour exposure samples, only two judges received these samples. 

Survival Tests 

Baskets, each containing ten shrimp, were placed at 11 flavor evaluation 

test" stations and elsewhere. These shrimp were used as test animals for 

96-hour survival studies. At the termination of each 24-hour exposure 

period. mortalities were recorded and the surface water near each basket 

vas tested for pH, temperature, and salinity. 

Shrimp that survived the 96-hour exposure were tested for flavor in 

the manner described above. 



Station 

l.eferenc.e 
Cl.-11. 2 
CR-11 
CR-8 
Cl.-7 
CR-6.1 

Cl.-6 
Cll-5 
CR-3 
Cll-2 

CR.-1.2 
CR-1 
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APPENDIX D 

TABLE D-1 

P.ALIJAilLITY OF WHITE SHRIMP FOLLOWING A 6-HOUR EXPOSURE 
Ill THE LOWl:R CALCASIEU RIVER, LOUISIANA 

(Afril 20. 1971) 

Nearest Industrial 
Discharge Off-odor Off-Flavor 

5.57 5.60 
Control Station .5.72 4.40 
Olin Barge Canal 2.85 2.50 
Olin Tailings Pond 3.35 5.40 
PPC Industries,· Incorporated 
Cities Servic.e 

Firestone 
Cit-Con 

PPG Industries, Incorporated 
Hercules 5.05 4.30 
Cities Service 
W. lt. Grace 

Davison Chemical Division 
Gulf Coast Aluminu~ 5.62 4.90 
Control Station 5.60 5.20 

total Judrents 20 5 
LSD (05).2. 0.82 1.47 

Over-all 
Desirability 

·s.Jo 
3.70 
2.20 
s.so, 
0.01!, 
o.o!-

o.r;!/ 
3.~ a a 

a:o!l 
4.70 
5.10 
5 
1.71 

AI Dead shrimp were considered unpalatable and were not tested for flavor or 
odOT. 

~ LSD (05) refers to the least si~nific.ant difference at the 5 ~erc.ent level. 
Data from above stations were examined by analysis of variance. 
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'l'AIU D-2 

J'ALAIABILITY OP WlT'E S'EIRIHP FOLLOW'tNC A 96-HOU'R EXPOSUR.! 
IN THE toWER CALCASIEU RIVER, L01JlSIA..-.A 

(April 20-24, 1971) 

Nearest Indus trial Over-all 
Station Discharge Off-Qdor Off-Flavor Desirabil1ti 

l.efennce 5.62 5.30 
CR-11.2 Control Station 4.50 5.10 
CR-11.1 Control Station 5.82 5.75 
CR-ll Olin Barge Canal 
CR-8.1 Olin Tailings Pond 
CR-8 Olin Tailiogs Pond 5.55 4.50 
CR-7 PPC 
CR-6.1 Cities Service 

Pins tone 
Cit-Con 

Cl-6 'PPG 
Cl-5.1 Hercules 
CI-S Hercules 5.17 2.50 
CR-4.2 C1ties Service 
Cl-4.1 Cities Service 
Clt-3.3 Cities Service 
CR-3.2 Cities Service 
Cll-3.1 Cities Service 
Cll-3 Cities Service 
cr.-2.1 W. 1.. Crace 
Cl.-2 W. R. Grace 
Cll-1.2 Gulf Coast Aluminum 
Cl-1.1 Gulf Coast Alur.dnum 5.72 3,50 
CR-1 Control Station 6.02 5.40 
total Ju1;en·u :zo s 
LSD (OS)d 0.17 1.20 

a/ Only one shri~p tested. 
iJ Cages were lost or damaged before 96 hours had passed. 
sf Dead shri~p were considered unpalatable and were not tested for 

• flavor or odor. 
d/ LSD (05) refers to the least significant difference at the 5 percent 
- level. Data were examined by analysis of variance. 

4.50 
1t.8~ 
5.7 a 

o.~ 
3:2¢1 

0.~ 
o.o£. 

o.~ 
o.oS-
1.7!1!/ 
o.~ 
o.~ o. c 
o.~ 
o.o~'! 
o.o=-1 o.o!=-
o.~ 
'1.:21!' 
5.20 
5 
1.75 



TABLE D-3 

RESULTS OF THE WHITE SHRIMP 96-HOUR SURVIVAL STUDIES TESTS 
CONDUcrED IN THE LOWER CALCASIEU RIVER, LOUISIANA 

(April 20-24, 1971) 

Nearest Industrial In Situ Bioassa! 
Station Discharge Exposure Time Alive Dead Percent Survival 

CR-11.2 Control Station Initial 10 0 100 
24-hour 9 1 90 
48-hour 8 2 80 
72-hour 8 2 80 
96-hour 5 5 50 

CR-11.1 Control Station Initial 10 0 100 
24-hou~ 8 2 80 
48-hou 

CR-11 Olin Corporation Barge Canal Initial 10 0 100 
24-hour 0 10 0 

CR.-8.1 Olin Corporation Tailings Pond lnitia!Y 10 0 100 
24-hou 

CR-8 Olin Corporation Tailings Pond Initial 10 0 100 
24-hour 6 4 60 
48-hour 5 5 50 
72-hour 3 7 30 
96-hour 1 9 10 

CR-7 PPG Initial 10 0 100 
24-hour 0 10 0 

CR-6.1 Cities Service, Firestone, and Initial 10 10 0 ? 
Cit-con 24-hour 0 10 0 w 

~/ Cage with tlhrimp lost or damaged. 
19u 



TABLE D-3 (Continued) 

RESULTS OF TilE WHITE SHRIMP 96-HOUR SURVIVAL STUDIES TESTS 
CONDUCTED IN THE LOWER CALCASIEU RIVER, LOUISIANA 

(April 20-24, 1971) 

Nearest Industrial In Situ Bioassa:t 
Station Discharge Exposure Time Alive Dead Percent Survival 

CR-6 PPG Industries, Inc. Initial 10 0 100 
24-hour 0 10 0 

CR-.5.1 Hercules Company Initial 10 0 100 
24-hour 0 10 0 

CR-.5 Hercules Company Initial 10 0 100 
24-hour 6 4 60 
48-hour 4 6 40 
72-hour 3 7 30 
96-hour 1 9 10 

CR-4.2 Cities Service Initial 10 0 100 
24-hour 0 10 0 

CR-4.1 Cities Service (Butyl Rubber Plant) Initial 10 0 100 
24-hour 0 10 0 

CR-3.3 Cities SErvice (refinery) Initial 10 0 100 
24-hour 0 10 0 

CR-3.2 Cities Service (refinery) Initial 10 0 100 
24-hour 0 10 0 

CR-3.1 Cities Service (refinery) Initial 10 0 100 ? 
24-hour 0 10 0 .J:'-

CR-3 Cities Service (refinery) 19i Initial 10 0 100 
24-hour 0 10 0 



Station 

CR-2.1 

CR-2 

CR-1.2 

CR-1.1 

CR-1 

TABLE D-3 (Continued) 

RESULTS OF TilE WHITE SHRIMP 96-HOUR SURVIVAL STUDIES TESTS 
CONDUCI'ED IN THE LOWER CALCASIEU RIVER, LOUISIANA 

(April 20-24, 1971) 

Nearest Industrial 
Discharge 

In Situ Bioassai 

W. R. Grace Davison 
Chemical Division 

W. R. Grace Davison 
Chemical Division 

Gulf Coast Aluminum Company 

Gulf Coast Aluminum Company 

Control Station 
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Exposure Time 

Initial 
24-hour 

Initial 
24-hour 

Initial 
24-hou~ 
48-hou 

Initial 
24-hou~ 
48-hou 

Initial 
24-hour 
48-hour 
72-hour 
96-hour 

Alive Dead 

10 0 
0 10 

10 0 
0 10 

10 0 
8 2 

10 0 
8 2 

10 0 
8 2 
8 2 
8 2 
5 5 

Percent Survival 

100 
0 

100 
0 

100 
80 

100 
80 

100 
80 
80 
80 
50 



APPI;NDIX E 

TAB I.E E-1 

ANALYTICAL .RESULTS OF BOTTOH SEDIMENT SAHPLES-cALCASIEU RIVER, LOUISIANA 
(April, 1971) 

Station!-1 
Water 

Typ.)/ Odorl!/ 
Org 

HercuryY 1971 Depth Volatiles Carbon Nitrogen OSI Sedi•ent 
Number Dat:e Time ft of bottom of bottom % % % !II!e i!&lB 

CR-1 4/22 114S 2.0 aoft mud none 7.6 2.76 0.189 o.s2 II <0.2 

CR-1.2 4/22 l22S 4.0 aoft mud petro- s.o 2.S2 0.06 o.u I <0.2 
chemical 

CR-2 4/22 1310 . 3.0 greyhh- none 7.7 1.20 0.209 0.2S I 0.9 
white 
sediment 

CR-3.2 4/22 1330 30.0 black petro- 19 8.88 0.318 2.8 Ill S.4 
soft chemical 
sediment 

CR-5 4/22 111S 1.0 fine sand 0.7 0.19 0.029 0.01 I 0.1 

CR-6 4/~:2 1420 12.0 aoft mud chemical 7.9 1.96 3.41 6.6 IV 6.0 

CR-6.1 4/'l2 llSO u.o soft mud H2S 20 9.03 0.37S 3.4 III 2.0 

CR-6.2 4/"14 1700 black septic 19 7.41 0.421 1.1 III 1.7 
muck 

CR-7 1tn2 1440 4.0 soft chemical 13.0 3.61 0.082 O.lO I l.l 
brown 
sediment 

till 
I ...... 
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.. 



TABLE E-1 (Continued) 

ANALniCAL RESULTS OP BOTTOM SEDIMENT SAHPLES-cALCASIEU RIVER, IDUISIANA 
(April, 1971) 

Stauorr!l 
Water 'Jll Odo~ 

Org 
1971 Depth Typ Volatiles Carbon 

Number Date Time ft of bottom of bottom % % 

CR-8 4/'J.2 1100 1.5 eoft mud H2S 7.9 1.98 

CR-10 4/22 1630 6.0 eoft mud organic 34 7.46 

CR-11 4/:!2 1510 35.0 soft mud alight 22.0 4.92 
petro-
chemical 

CR-14 4/25 10 3.55 

CR-U 4/25 17 4.45 

CR-18 4/1.5 13 3.99 

HC-1 4/27 3.8 1.08 

HC-2 4/27 25 

PC-1 4/27 1.9 0.89 

!I ~11 aamplea collected vi~h ap ~~n Dredge. For deacriptloQ of atatione aee Table B-2. 
J!./ G~neral appearance and odor .'~t time of collectiona. 
£1 Reaulta baaed on dry vel~t. · &~plea vere dried at J5•c for tvo daya. 
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Nitrogen 
% 

0.123 

1.79 

0.249 

0.158 

0.419 

0.34l 

3.78 

0.064 

OSI Sedimuat 
T:r:l!e 

0.24 I 

13 IV 

1.2 III 

0.56 Il 

1.9 Ill 

1.4 Ill 

4.1 Ill 

0.06 I 

Mereu~ 
i!S.llli 

0.5 

2.6 

0.7 

1.4 

1.7 

0.9 

0.2 

<0.1 

0.4 

pj 
I 

N 
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'fAIL! !-2 

DESCIIPTtO~ Of SEDIMENT SAMPLING 
POINTS - CALCASI£U RIVER, LOUISIANA 

StaUou Station DeseTiption 

E-3 

CR-1 Laver Calcasieu liver, near Calcaaieu Landing (upstream of intra• 
coaatal vate~ay) 'near Channel Marker 92. 

Cl-1.2 Devils Elbow Canal at the industrial discharge eanal of Gulf Coast 
Al.UIIIi II.WI, 

Cl-2 Laver Calcasieu ~iver, near Vincents Landing (at the discharge from 
Y. 1.. Cnce ud Colllpany). 

Cl-3.4 Lover Calcasieu River, vest shore at industrial discharge of Cities 
Service refinery. 

Cl-5 Lover Calcasieu liver near Channel Marker lOB (downstream of 
lerculea effluent). 

Cl-6 Bayou d'lnde at a gas line crossing approximately 1,000 yards 
aoutheaat of PPG discharge canal. 

Cl-6.1 Bayou d'Inde, downstream from Firestone, Cit-tou, and from Cities 
Service petrochemical plant. 

Cl-6.2 Bayou d'Inde, upstream of Firestone, Cit-cou, and of Cities Service 
petrochemical plant. 

Cl-7 Bayou Verdine, northwest of Coon Island. 

Cl-8 Lower Caleaaieu River, east shore of Coon Island, near the discharge 
from Olin tailings pond. 

Cl-10 Contraband Bayou, downstream from Lake Charl@s vastevater treatment 
facility (Plant A and B) discharge. 

Cl-11 Lover Calcasieu River at mouth of Olin barge slip, northweat of 
Cloouey Island. 

Cl-14 Near mouth of Bagdad Bayou at highway bridge. 

· Cl-15 Lower Calcasieu River at Ryan Street downstream from Lake Charles 
vaatevater treatment facility (Plant A) effluent. 

Cl-18 Lover Calcasieu River at Hiahway 171 bridge. 

MC-1 Mill Creek, near mouth at USGS 134.S (Upper Calcasieu River). 

MC-2 Hill Creek south of and downstream fro~ Eli~abeth, Louisiana (Upper 
Caleasieu liver). 

PC-1 Pa~etto Creek at Highway 171-190 bridge, near De lidder, Louisiana 
(Upper Calcasieu River). 
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APPENDIX F 

ANALYTICAL PROCEDURES 

Grab, or 24-hour composite, samples of water, industrial waste, and 

bottom sediments were collected in the Lake Charles area by DFI-DC person-

nel. Samples were preserved when collected as outlined in the Federal Water 

Quality Administration's Manual for the Chemical Analysis of Water and 

Wastes.!/ 

One-liter grab samples were collected in glass containers from each 

Company's effluent suspected of containing oil and grease. The samples 

vere preserved with 2 ml concentrated H2so4/! and shipped on ice to the 

Division of Field Investigation-Denver Center. Within 24 hours after col-

lection, the samples were tested for oil and grease, according to the pro-

cedure outlined in Standard Methods for the Examination of ~ and ~ 

Wate~/ - ~th the e~ception that n-hezane ~as used as the eztraction 

soLvent instead of petroLeum ether. Because only single grab samples were 

taken from each effluent, the results may not be representative of the 

composite daily discharge. 

Twenty-four-hour composite samples were collected at each of the 

Company's effluents. One liter of the sample was preserved with 2 ml con-

centrated H2so4 for total organic carbon (TOC), chemical oxygen demand 

(COD), ammonia nitrogen (NH3-N), and organic nitrogen (org.-N) analyses. 

One liter was preserved with 5 ml concentrated HN03 for metals analyses 

and one liter was left untreated for total and suspended solids analyses. 

Water and effluent samples specified for metals analyses were shipped, 



197 
air-freight, to the Division of Field Investigations-Cincinnati Center. 

These samples were analyzed for cadmium (Cd), copper (Cu), Lead (Pb), 

chromium (Cr), zinc (Zn), aluminum (Al), and nickel (Ni) by atomic absorp-

tion spectrophotometry. All samples were analyzed for total mercury (Hg) 

3/ according to the flameless AA procedure of Hatch and Ott.-

Other samples were shipped, air-freight, to the Analytical Quality 

Control (AQC) Laboratory in Cincinnati where they were analyzed, by DFI-DC 

personnel, according to procedures described in the FWQA Manual.l/ 

These samples were tested for TOC by injection of homogenized 100 ~l 

aliquot& into a Beckman Model 915 Carbon Analyzer after having been purged 

with nitrogen gas for five to ten minutes. Injections were made in dupli-

cate and triplicate; the average peak height was taken for comparison to 

a standard curve. In general, reproducibility was within five percent. 

Industrial waste samples with more than 20 mg/1 TOC were also analyzed 

for COD. These determinations were made according to the procedure for 

"high level COD", {i.e., digestion with 0.25N K2cr2o7). For this analysis 

sufficient mercuric sulfate was added to each sample to tie up the chloride 

ions -- as determined by titration with mercuric nitrate. In general, each 

sample was tested only once, although one duplicate analysis was reproduc-

tble within eight percent. Both NH 3-N and org.-N were determined using 

the micro-Kjeldahl apparatus. Consequently, all reagent concentrations 

were scaled down to one-tenth of the level of the regular Kjeldahl proce-

dure. Several duplicate analyses were performed with reproducibilities of 

four and six percent. 

Total and suspended solids were determined on the 'unpreserved samples. 

-
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The residues were dried at 1os•c. 

Bottom sediment samples were collected with an Eckman Grab Sampler at 

selected sites along the Calcasieu River and in the vicinity of waste dis­

Charges. The muds were packed in Whirlpack bags, frozent and shipped air­

freight to the AQC Laboratory in Cincinnati. 

Samples, when thawed, were air-dried at 35°C for two days under a 

stream of clean, dry air. The percent volatiles were calculated from the 

weight loss after heating the dried sample at 600°C for one hour. The 

percent carbon and organic nitrogen were determined by the procedures out­

lined by Ballinger and McKee.!/ The organic sediment index (OSI) was 

calculated as the product of the percent carbon and percent organic nitrogen. 

Mercury in the dried sediments was determined by an adaptation of the 

'~et digestion/flameless AA procedure 11 for mercury in fish developed by 

Uthe, et al.i/ Standard additions using mercuric chloride or methyl 

mercuric chloride were made on each sample; recoveries ranged from 87 to 

122 percent throughout· the 20 samples. 

One-liter grab samples were collected from the Company's effluents 

for organic characterization. Immediately after collection, the samples 

were frozen and shipped, air mail-special delivery, to the Southeast Water 

Laboratory, Athens, Georgia. The samples were thawed, then extracted with 

chloroform. Chloroform extracts were concentrated to one ml or less and 

injected into a Perkin Elmer Model 900 gas chromatograph. Conditions were 

adjusted to obtain the best resolved chromatogram by using open tabular 

columns of Carbowax 20M or SE-30. Once the conditions were selected. the 
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column effluent was directed into a Perkin Elmer-Hitachi Mass Spectrometer, 

Model RMU-7. Mass scans were made of all major peaks. Identity of the 

extract components was confirmed by injecting known compounds under the 

same conditions and comparing both the retention time and the mass spectrum. 
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APPI:NDU C 

&UHHART OP ANALYTICAL RESULT~ FOR INDUSTRIAL DISCHARGES IN ntl! 
CALCASII!U RIVER BASIN, LOUISIANA 

Suapanded 
Stat loa COD TOC NH aa N Total Solid a Solids Oil 6 Crena 

lndust[! Number •&ll lbald•x mall lbald~x !!!Ill) lba[dax mall lbald•x mall lbll[d•x 11&[1 lba[d•x 

Calcaalau Paper CO.paay CAL-l SOlo 36,700 150 10,9UO 918 66,800 360 26,200 " 290 

Cttlea Service 011 CQapaDJ 
-lluryl plant CSC-1 174 2,470 29 410 1,480 21,000 152 2,160 1 100 

-nftoery CSC-2 lS 36,300 10.1 24,500 9,220 22,300,000 38 92,000 ' 12,100 

CSC-2A 520 1.26 J: to6 230 557,01.10 9,@50 Zl,900,000 220 5Jl,OOO 

CSC-3 ll 6,300 8,710 4,200,000 27 ll,OOO 

csc-t)!/ 9 30,000 9,760 32,600,000 31 103,500 

-patrocbe.!cal pleat CSC-5 612 20,200 180 5,900 5.35 180 . 868 28,600 78 2,600 ' IU 

-lube and vaa plant CSC-6 11 410 :z.n 60 361 8,800 26 630 II 190 
(etc-con) 

CoDt!DIIDta1 011 CoapeDJ 
-VCM plant CON-1 12 55 I 8,930 40,800 7l 320 2 9 

-patrochealcal plaat CON-2 620 6,890 570 6,330 32 )55 2,~ 22,56 

CON-2A 8 90 827 8,980 36 390 

CON-8 130 780 2,650 15,900 34 zoo 7 40 

-rafiDIII"J CON-3 676 6,320 210 1,960 52.1 490 2,340 21,900 182 1,700 130 1,2U 

CON-4 ' 230 315 14,300 llZ ,,990 4 180 

CON-5 10 145 460 6,680 49 710 1 15 

CON-6 7 60 1,1)0 9,290 30 250 n 

CON-6A 190 

CON-7A 103 

Coatlaantal CarboD Coapaay CON-7 180 50 u 10 440 120 36 10 

Croaby Chaalcala Incorporatad CR0-1 160 8,360 38 1,990 184 9,600 u 2,200 

Plraetone Rubber Coepany Flll-1 168 8,070 52 2,500 3,210 154,000 76 :s,no 17 au cp 
.... 

W. R. Crace and Co~any 
346,000 772 11,700 -DaYliOD Cheadcal Dlvlaloa WRG-1 256 3,870 19 290 22,900 

llarculaa, lacorporatad 5,880 62 1,100 
zo; 

1,290 22,800 u 760 1 18 H!ll-1 332 -·"--



APPENDIX C (Conrtnued) 

SUHKARY OP ANALYTICAL RESULTS FOR INDUSTRIAL DISCHARGES IN 111! 
CALCASIEU RIVU liAS IN, LOUISIANA 

StaUon Total Solids 
lllduat Number 11 1bs 

OliD Corpor•tiOD OLIN-1.!!/ 9 l.U 7.00 5,160 2l 

OLIN-#' 2) 790 75.6 2,590 11.5 394 1,190 40,700 44 1,510 

OLIN-] 1 7 21.6 145 6.44 40 2,620 17,700 99 670 

OLIN-4 3 10 4]8 1,420 4.76 15 8,370 27,200 77 250 

OLIN-5 8 425 12.7 675 7,28 390 4,~40 241,000 122 6,480 

OLIN-6 11 no 1].6 260 8.12 160 5,890 113,600 28 540 

OLIN-7 ' 2 156 45 48.2 15 3,750 1,1l0 115 n 

OLIN-8 z 4 2.10 5 6.16 15 1,010 2,300 ll 30 

OLIN-9 10 1,270 6.30 800 10,1 1,280 5,580 706,400 33 4,180 

OLIN-10 5 n 5.18 16 6.16 20 1,450 4,400 Jl 95 

OLIN-11 21 560 3.22 85 73,900 1,970,000 102 41~720 

I'PG lllllll ... trl•• • tacorporatd PPC-1 13 31,500 7,070 17,120,000 32 77,500 

PPC-2 18 330 7,030 130,000 887 16,400 

PPC-3 12 7;410 6,800 4,207,000 22 13,600 

PPC-4 6.2 70 9,700 105,300 138 1,500 1 11 

PPC-5 10 7,760 
)l64,00o!l 

32 
)14,5oo!l )490 

7,220 428 PPC-5A 10 

4,620 28,700 11 105 
PPG-6 5.4 ]5 

ppc-JY 16 
)32,6ooY 

7,060 31 
)6~,aooY 

ppc-f~U 
)16,750,000 

11 6,350 19 ~ 
N 

zoz 



APPENDU G (ConUouad) 

BUHKAn Of ANALYTICAL RESULTS I'OR INDUSTRIAL DISCHARGES IN THE 
CALCASIEU RIVER BASIN, LDU1SlAHA 

Station 
lnduat Numbar 

C.lcadau Paper Co~~puy CAL-l 0.10 7 <0,0~ <0,1 

Cltlea Service 011 CO.,any 
-Butyl pleat CSC-1 0,40 6 <0.0~ <0,1 <0,02 <0.1 

-raUnel'J' CSC-2 0.02 48 co.n o.z 0.4343 0,04 97 o.,Y 485 

csc-ZA 0.14 340 <0,05 1.0 2.422 •. 0.11 266 4.o!l 9,690 

CSC-J <0.01 <0.~5 O,l 0.1443 0.04 19 o.,Y , 
csc-4 <0.01 <0,05 0.2 0.6.680 <0.02 0.1!1 Jn 

-petrochlllllcal plot csc-5 1.8 " <0.05 0.8 0.0264 0.09 , <0.1 :z 
0 
-I 

-lube and vu plot CSC-6 0.07 2 <0.05 <0,1 <0.02 <0.1 
(Cit-Coo) :;:c 

!T1 

Continental Oil eo.puy -o 
-Vat plant CON-1 2.6 lZ <0.05 <0,1 0.09 0.4 o.,Y 0.9 

:;:c 
0 

-petroche.tcal plant CON-2 <0.01 cO. OS <0.1 <0.02 <0,1 
0 
c: 
("') 

CON-2& <0.01 <0.05 0.2 0.0022 <0.02 cO,l 
CJ 

CON-8 o.Jo 2 <0.05 O.l 0.0018 <0.02 0.~ 1.2 r 
!T1 

-raflnal'J' CON-J 0.17 1.6 <0.05 0.9 0.0084 O.OJ O,J <0.1 

CON-4 0.16 7 <0,05 0.1 0.0045 <0.02 <0.1 

CON-5 0.41 6 <0,05 O.l 0.0044 c0.02 <0,1 

CON-6 4,0 JJ <0,05 0.1 0.0008 0.08 0.7 0.1!1 1 

CON-6A 

CON-7A 

Continental Carbon C..pany CON-7 0.0) 0.01 co.os 0.1 0.0000) 

Croaby Chellicala Incorporated CR0-1 <0.02 <0.05 <0.1 <p 
o.,Y w 

flraatona Rubber eo.pany flR-1 0.20 10 <O.OS 0.6 0.0288 <0.02 10 

V. R. Crace ud Coapany 
WRC-laf -Darl.on Cheldcal D1 vlaloa <0.01 <0.05 0.8 0.0121 

Herculaa, Incorporated H!R-1 0.2 l.S <0.05 20.~ 0.7 0.0124 



APPENDIX C !Continued) 

SlntiARY Of AIIALYTICAL RESULTS JIOR. INDUSTRIAL DISCIIAR.CE9 

Statton 
lnduatr Station 

Ollo Corporattoa 01.1N-1.W 

OLIN-#/ 

OLIN-) 

OLlN-4 

OLlN-5 

OLlN-6 

OLIN··7 

OLIN-8 

OI.1N··9 

OLlN-10 

OLIH-11 

rro tllllllunrtM, lacorporat• PPC-1 

PPG-2 

PPC-3 

PPC-4 

PPC-5 

PPG-SA 

PPG-6 

PPC-7W 

PPc-#J 

a/ No interference froa calctu. detected, 
b./ Intake h- Calcutau R.tvn. 
£1 Samplu collected on two different daye. 

0.04 

4.0 

<0.01 

<0.01 

0.02 

0.02 

o.oz 

<0,01 

0.04 

<0.01 

0.10 

<0.01 

0.09 

0.10 

<0.02 

<0.02 

c0.02 

<0.02 

<0.02 

c0.02 

~I COD meaaurement of 114 mg/1 or )900 lba/day. 

uo 

1.1 

0,4 

0.01 

5 

3 

2 

62 

CALCAS lEU RIVER liAS IN, LOUIS lANA 

<0.05 <0.1 <0.02 

co.os 0.2 0.0069 <0.02 

<0.05 0.4 0.0027 <0.02 

<0.05 2.7 0.0088 0.08 

<0.05 3.9 0.2071 <0.02 

cO; OS 0.1 0.0019 <0.02 

<0.05 0.2 0.0001 <0,02 

<0.05 0.1 0.0002 <0.02 

<0.05 0.1 0.0127 <0.02 

<0.05 0.6 0.0018 cO.OZ 

0.15 4 0.1 0.0027 0,17 

cO.OS 0.4 0.9700 0.02 

<0.05 <0.1 

<0.05 1.0 0.6187 

co.os <0.1 

<0.05 0.1 
)0.0080 

co.os 0,2 

<0.05 0.2 0.0012 

co.os 0.2 <0,02 
)0.4800 

<0.05 0.2 <0,02 

IM ntl 

0.1 <0.2 

<0.1 <0.2 

c0.1 <0.2 

0.) <0.1 <0.2 

<0.1 <0.2 

c0.1 <0.2 

<0.1 c0,2 

<0.1 <0.2 

<0.1 c0,2 

<0.02 c0.2 

4.5 !I !I 

41 c0.1 

.,0.1 

.,0,1 

!,1 lnt.erferenc• by atandard atomic aboorption procedure, COIIp1atlon of data dependant on tba dava1opa~ent of an alternate -thod Df 8Dal,.ta, 
II Baaed on aati•atad flow and/or ave•·age conceotrat1Dn, 
1,/ A.llllllinua .. uure•"llt of 60 mg/1 or 910 lba/day, 

204 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

co.s 

co.s 

cO.S 

<0.5 

co.s 
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