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Influent and effluent water samples were collected from the
DPMC Chemical Plant during October, 1976. The identification end
quantificatior of the trace organics present in the water were of
prime interest. Details for the method of sampling, the sampling
schedule, analytical methods used, and the resulting data are presented.
Dats for biotreater efficiency with respect to reduction of TOC, BOD,
and COD across the treatment system as well as fish-toxicity data are

also included.
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TECFNICAL PROGRFSS REPORT WRC 105-77

ANALYSIS OF WASTE WATER SAMPLES. 1
Deer Park Manufacturing Ccmplex Chemical Plaat

BY

G. H. STANKO

INTRODI'CTION

Late in 1974, a national’y televised program focused zctention on a
study that indiczted the presence of a number of alleged roxic =-ganic compounds
in the New Orleans, iouisiana, public drinking water. The presence of organoc-
halides such as chloroform caused much public concern and were thought to be
formed in some way by the reactica ~i the chlorinc used for disivfe::iem with
trace organics or precurscrs in the rav water. Alirough there are many possi-

ble cources of organics in public w ter intakes, the TV program strougly sux-

gested chemical and industrial plan* effluents and surface runoff from agricul-

tural land wvhere chemical herbicides. pesticides, and fertilizers had been used
as the major sources c¢f the organics.

The Tederal Watar Sollution Control Act Amendwents -f 1972 (PL 9i-3500)
had been in effuc- fcr sone time and the Effluent Guidelines Divisicn . & ir.
U.S. Environmental Protection Agency wrs making :n effort to implemeant the many
aspects of a very connlicated law. Eowever, certain environmentallst groups
initiated lecal actic~ .hich reculted Ia s.its filed against Russell E. Train
the Administrator (at that time) of the EPA. Essentially, the plaintiffs
alleged that the Adm)aistrator had not satisfied a etatuiory duty of timely
prowulgation of pretr-at~en{ standards under Secticm 37(d) (and other sectic:
of PL 92-500. 1In March of 1976, there emerged & proposed settlement agreement
between the EPA and the environmentalisr groups which would obviate trial in
the cases pending in court. On June 9, 1976, tle plaintiffs sud tre EPA filod
‘acceptance of a 307(d) Consent Decree. The ETA now ate required teo |
effluent limitations and guidelines, new & :: ¢ standards, and
standards for the "sixty-five toxic pellutsats™ {Appendix A of Con

~

for twenty-one industrial categovies {Appendis B of Consent Decrse} re

WEC 105-77







for sampling and actual sample requirements may be vastly different. The

simple fact remains that, for a piopcsed sampling, one muzt determine the
requirements and devise a procedure that will provide an adequate quantity of
a uniformly representative sample and that will keep contamination at & minimum.
Flow calculation for the DPMC Chemical Plant indicated a hold-up time
in the treatment plant of aspproximately 28 hours. ~ugh relatively uniferm
effluents w-re cxpected, it was decided to collect e influint grabd samples
and three efflucnt grab samples during 24 hour periods that were approximately
28 hours apart. The actual sampliag schedule used for the Chemical Plant is

il1lu. trated in Table 1.

SAMPLING SCHEDULE
DPMC CHEMICAL PLANT

Date Influent Effluent

10/6/76 0900 hrs -
10/6/76 1700 hrs -
10/7/76 0100 hrs -
1G6/7/76 - 1300 hrs
10/7/76 - 2100 hrs
10/8/76 - 0500 hrs

The amounts of influent and effluent collected and the containers
that were used are listed in Table 2.

Due to the large volume of sampic required, it was decided to sample
with 2 S sal/min pump with Teflon head and internal parts. New Tygon tubding
vas used for influent and effluent sampling and the tctal length at each site
was approximately 12 feet. The suction line was held approximately -8 inches
below the stream surface through use of a stainless steel nipple attached te
the end of the suction line.
minutes defore collection was iqitiated. Open-top epoxy lin:z
were employed at each sampling éite for a sample collection ve :el.

For influent s;mpling, 45 gallons were pumped (9 minutes) int.
open-top drum. The analytical samples vere taken by dipping 3 21
into the center of the drum and quickly transferring 1o
that had been properly labdeled and cleanad acicrding

(Appendix I). The two drum samples were collected by using the s
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plus a filter with a 50 micron element. The punsp was used to take saxzple from
the collection vessel, filter it, and £111 a 6-gal polyethylenme carboy. The
6-gal portions of sample were dumped alternately into the two epoxy lined drums
until 18 gallons were added at each sampling.

Virtuslly the same procedure was followed for sampling oy :ne
effluent except an additional 18 gallons of sample (total x 57 gal) were
required. To accomplish this with a S5 gal collection vessel, the
analytical samples were collected after 45 gallons of effluent were
collected and during the time the rest of the vessel was being fille
The two drum samples were collected in the same manner and were filtered.

A S4-gallon composite sample of effluent (collected at 8-hour inter-
vals in a 24-hour period) was collected in 6-gallon polyethylene carboys for
fish toxicity tests. The carboys were stored at < -10°C from ¥10:00 A.H.
10/8/76 to 8:00 A.M. 10/10/76. The carboys wvere then thawed at room tempera-

ture ;nd delivered to Edna Wood Laboratories, Inc., at 8:30 A.M. 10/11/76 for

fish toxicity tests.
At each of the six samplings, biotreater (aeration) basin samples

(1 pt) were collectad from each of the three basins by dippi.; a metal bucket

near one of the aerators.

Sample Preservation

Complete and unequivocal preservation of waste vater samples is a
practical impossibility. Complete stability for every constituent can mever
be achieved. At best, preservation techniques, can only retard the chemical
and biological changes that inevitably continue after the sample is isolated
from its parent source. Methods of preservation are relatively liuited and
are intended to retard biolbgical action, retard hydrolysis, and reduce vela-
tility of constituents. Preservation methods are generally limited teo pH
control, chemical additiom, refrigeration, and freezing. Methods for preser-
vation of water sanples have been published2 (Appendix I) by the EPA; however,
it i{s not possible nor practical ito comply in many instances. In certain
instances, one may be in violatinn of Department of Tramspcortation vegulations
when preservatives (HNO3) are added to samples for air transport
some cases, a single sample container may dbe used to collect sample fo
many as six different analyses. The chemical preservatives may be different
and not compatible in some instances. The sampl-~s taken at
plant were placed on ice at the sampling site and were kept ot

refrigeration until all the analvses were performed

WRC 105-77




the sample for metals. This sample was oo ice until transpc-ted to Westhollow

then 5 ml (reference 2] of Ultrex nitric acid was added to : ich container. The
samples for metals aralysis wer.

The gallon samples for the various znalyses rumn at Edna Wood Laboratory
were delivered in ice per their instruction. Beyoad this point we had no further

centrel

o .

The quart samples . or oil and grease analysis were placed in a desig-
nated refrigerator in the laboratory at the chemical plant. This was done for

ix samplings.

Operation

The sampling schedule for the chemicas ;lant was prepared for a
hen operations would be c¢onsidered normal. The operaticnmal parameters =z
, and after our sampling was obtainsd £

nservaticn. Th lant operational data
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collected samples because the 0900 grab sample would not be considered repre-
sentative of normal operations. However, it was decided to continue with the
proposed analyses but not to include the 0900 gradb ssmple 1n the composite
influent sample for trace organics analysis by methylene chloride (LLE) extrac-
tion. Also, no volatile organics data (VOA) would be obtained fcr the 0900
grab sample. However, most other analyses were performed on this grab sampl ..
The resulting data attest to the fact the grab ssmple was indeed oot represen-
tative and justified the decision o not include it in the composite in:iiuent
for trace organics analysis.

The analytical data for the sampling of the DPMC Chemical Plant were
obtained by using published standard methods? when available. The actual
methods used for each of the analyses are tabulated in Appendix II.

Tvo methods used by the EPA and described in "Protocol for the Mea-

. surement of Toxic Substances Environmental Monitering and Support Ladoratory -
Cincinnati" were employed for the determination of organics. The protocol
describes the Bellar purge and trap (VOA) method® for volatile organics which
uses a home-built sparging device connected to a GC with a Hall detector. The

volatile organics in the DPMC Chemical Plant samples were determined using a

>TEKHAR LSC-1 sparging unit coupled directly to a Finnigan 3200F-6103 GC/MS -

Data System. The general condition for the VOA analyses are listed in Table &.

Table &
GC/MS CONDITIONS FOR VOA SAMPLE METHOD

Mass Range Scanned: 24-230
Transfer and Separator Temperature: 225°C

GC Column: 1/8" x 2", 3% Carbowax 20M on 403760
Chromasord T, stainless steel column,
€5°C for 20 minutes, then &3°C to
160°C at 4*/minute.

£~

VOA Apparatus Condition: Transfer lines at 24°C

Sawmple Size sod Conditions: S ml vater
sparged with Re for 10 minutes at
30 ml/minute. Sample tezperature I3°C

Trap desorbed ot & minutes

WRC 105-77
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Table S
GC/MS CONDISJONS POR LLE FRACTIONS

Mass Range Scanned: 24 to 425

Transfer and Separator Temperature: 270°C
Injector Temperature: 275°C

GC Column: 2 mm x 5' 3% OV 101 on 80/100 Supelcoport,
Glass Column
35°C for 20 minutes, then 35°C to 27( C
at 4°/minute

ANALYTICAL DATA FOR DPMC CHEMICAL PLANT

The data for the general parameters vhich are part of the NPDES
requirements are tabulated in Table 6. The TOC, BOD, and COD data vere used
to calculate the biotreater efficiency based on the reduction of these three
parameters across the treatment system. The calculations indicated reduction
of 94.2%, 99.4%, and 92.0% for TOC, BOD, and COD, vespectively. The calcula-
tion data are listed in Table 7. It appears that the biotreaters were oper-—
ating very efficiently based on the reduction of the three parameters.

Samples were collected from each of the biotreaters at each of the
six sampling times. These samples vere anlayzed to determine the general
biological state of the biobasins. The snalytical data obtained are tabulated

in Table 8.

It is general practice to use the VSS as a weasure of biomass; how-
ever, this mass includes both viabie and ponviable orgsuisss. i ke DPMC
Chemical tiotreater is operated vwith a very long sludge age, it ‘s expected
that the percentage of viable organisms in the sludge will be small.

In order to establish the level of bioac ity in the sjudge,
adenosine triphosphate (ATP) and dehydrogenase activities were measured.
Results sre given ir Table 8. ,

ATP is present in alliliving cells in approximately constant amount.
-t was extracted from lysed cells and measured by use of the luciferin-luciferase
enzymwe system (firefly lantern extract). There was a marked increase in ATP
concentraticn in the oliadge of all tﬂree basins between 0900 and 1700 hours,
which is attributed to the increase in biodegradable carbon in the feed due

to a spill. A similar respcnse was seen in the dehydrogenase activity which

WRC 105-77
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Table 7
CALCUL’ TIONS FOR BIOTREATFR EFFICIENCY

TOC Reduction

Influent Composite (1700/0100) 789 mg/t
Effluent Composite (1300/2100/0500) 46 mg/t

789 - 46

789 x 100 = 94.2% TOC Reduction

BOD Reduction

Influent Composite (1700/0100) 971 wg/t
Effluent Composite (1300/2100/0500) 6 wg/t

971 - 6

971 x 100 = 99.42 BOD Reduction

0D Keduction

Influent Composite (1700/0100) 2380 mg/t
Effluent Composite (1300/2100/0500) 190 mg/t

2380 ~ 190

2380 x 100 = 92,0% COD Reduction

WRC 105-77

TOC
TOC

BOD
BOD




*

Activiry

in

b
i

0900 Mid Basin
00 West Bas

1




was determined by measuring the reduction of a dye (2,3,5-triphenylt:
chloride) by the sludge in the absence of oxygen.

Both ATP and dehydrogenase activity levels as wvell as their response
to an increased organic carbon load are indicative of a well operating biotreater

fhe samples from the DPMC Chemical Plant vere snalyzed for thirceen
metals found on the "122 vist". These data are tabulated in Table 9. Each of
the six samples were analyzed to determine variations in concentration with
time. The greatest variations were observed for chromium, ickel, and zinc.
Lesser variations were observed for most other metals. The concentrations of
thallium, mercury, lead and beryllium were below the limits of detection which
were 5, 1, 4, and 1 ug/t, respecctively.

The GC/MS data for VOA analyses and analysis of LLE fractiom for the
DPMC Chemical Plant sampling are listed in Tables 10-15. Tables 10-12 show the
data for the final effluent and Tables 13-15 show the data for the biotreater
inf}ucnt. There is an extreme reduction in aumber and concentration or organics
across the treatment systea. Only one compuund, 1,2-dichloroethane, was found
in the effluent at a relatively high concentration (™170 ug/t). The rest of
the compounds were present at relatively low concentratiocas. Calculations were
made to determine what percent of the TOC resulted from compounds identified
in influent and effluent samples. Three values of orgsnic carbon vere calcu-
lated for each sample, (1) that from the observed compounds on the "122" toxic
1ist; (2) that from all compounds observed vhose empirical formula could be
determined; and (3) that based on the total concentration of organic compounds
obgserved from the total ion current of the CC/MS determination. In this last

ts make
Tables 16 and 17, —

The amounts observed in the influent are about what was expected.

he calcula-

However, with the effluent, concentration of carbon observed by the VOA-LLE/
GC-MS technique 1is extremely low. Obviously s lot of highly pelar water solu-

Sle, or higher molecular veight‘-aterills, are produced in the bictreater rela-

tive to the amount of original Brg;nic chemicals remaining in the influent.
A e —

I

N

The bioassay reports for the fish toxicity tests are inciucec as

Appendix III. The DPMC Chemical Plant effluent collected on 10/7-8/76 did not
exhibit 96 hr TLm to F. similus or Gambusia affinis fish.
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Table 16
ORGANIC CARBON CONCENTRATION IN EFFLUENT, ppb{(ug/l)

From Cpds From All Cpds From GC/ES
Analysis on 122 List Iden. by GC/MS Total Ion Current

VOA 4.
LLE-NB 1.
LLE-A 9.

b .

Measured
* T0C (mg/1)

X of TOC

Table 17
ORGANIC CARBON CONCENTRATION IN INFLUENT, ppu(mg/l)

From Cpds From All Cpds From GC/MS
Analysis on 122 List Iden. by GC/MS Total Jon Current

VOA . 14.63

LLE-NB 9.38
LEE-A . 6.02
I . 30.03
L4
Measured ) © 789
T0C

X of TOC . 3.8

WRC 105-77
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DISCUSSION AND CONCLUSIONS

waste water from the DPMC Chemical
WRC to comprehensively characterize
The data contained in this
report are il uls fort nd cooperation of many individuals and
should provide the necessary i which is requirad tc plan te meet
forthcoming regulaticns on plant effluent.

lusis of a waste wate~ for organics is not a simple task and

(1) representative sampling of a stream, {2) quan-
3 £

the erganics, and (3) GC analysis to identify and

Chemica
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GLOSSARY OF ABBREVIATIONS

Adenosine Triphosphate
Bioc..emical Oxygen Demand
Chemical Oxygen Demand

Gas Chromatographic/Mass Spectrometric
Liquid-Liquid Extraction
Suspended Solids

Total Dissolved Solids
Tolerance Limit

Total Organic Carbom
Total Suspended Solids
Volatile Organics Analysis

Volatile Suspended Solids
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Adenosine Triphosphace
Bioc..emical Oxygen Demand
Chemical Oxygen Demand

Gas Chromatographic/Mass Spectrometric
Liquid-Liquid Extraction
Suspended Solids

Total Dissolved Solids
Tolerance Limit

Total Organic Carbomn
Total Suspended Solids
Volatile Organics Analysis

Volatile Suspended Solids







APPENDIX I

SAMPLING SCREENING PROCEDURE
FOR THE MEASUREMENT OF PRIORITY POLLUTANTS
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Collection of Composites Samples \

A 72 Yhour composite will be collec: ed, maximum time interval between aliquot
samples no longer than 30 minutes. The minimum aliquot size shall be 50 ml.
The sample must be collected with an automatic sampler using the equipment

and methods outlined below. Minimum composite volume must be 2 1/2 gallons.

Automatic Sample Collection

Sampler - A peristalic pump automatic sampler with timer and a single glass
~ompositing jug is required. The 2 1/2 - 3 gallon compositing jug must be
glass and cleaned as outlined below. Sample and pump tubing must be new for
each individual outfall or sample location utilized. Vacuum type automatic
samplers mey be used provided that the sample chambers are glass and that taey
are cleaned after every use as outlined for the glass compository containers.
For raw discharges the sampler sample line velocities should approach 2 feet
per second. The sampler or compositing sample container should be insulated
and ice (or other means) shall be used to maintain the sample being composited
at (4°C) during the compositing procedure. At the completion of the composit-
ing period the 2 1/2 - 3 gallon compositing container shall be sealed with a
Teflon lined cap that has been rinsed with methylene chloride. The compositing
container shall be shipped without tampering to the analytical lab and shall
remain jced at (4°C) during tramsport and while it is prepared for analysis.

Field Blank Procedure for Automatic Sanplers

1. Water Blank must be as organic free as possible. The analytical lab should
supply this water in bulk containers for field use. The supplying labora-
tory shall run analyses of the Water Blank to insure that no orgaanic com—

pounds are present.

Procedure — The sampler tubing shal. be cut to length but not installed.
Two liters of the Water Blank shoul§ be pumped through the saxpling live
and pump tubing into the glass compositing countainer. The compositing
container should be rotated so that the Water Blank rinses all surfaces
and discard. Pump 3 liters of Water Blank through the iubing intc the
compositing container. Again rotate the container and pour blank into 3
1 gallon sample bottle that has been prepared as outlined in the non-

purgable organics sectiom. Again use a Teflon lined cap that has been

WRC 105-77
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Phenols

Sample volume one pint.
1. Container: one pint narrow mouth bottles - glass only (amber).

2. Use new bottles only.

Preservation: Add H3PO, to pH 4 and add 1.0 g of CuSO, per liter at 4°C.

VOA (Purgables)

1. Container: Samples are to be collected in 125 ml screw cap vials* or crimp
top vials sealed with Teflon faced silicone septa*.
Vial - Pierce #13074 or equivalent
Septa* - Pierce #12722 or equivalent

Sample bottles (use only new bottles) should be thoroughly washed with
detergent and rinsed with tap water followed by distilled water. The
bottles and septa should be heated to 105°C for one hour and cooled to
room temperature in an area known to be free of organic vapors. When cool,
the bottles are sealed using the septum (Teflon side down) and screw cap.
The bottles should remain selaed until just before filling with sa-yle# or

blank solution.

Sample Method

Fill each container to overflowing. Carefully set the coutainer on a level

surface. Place the septum (Teflon side down) on the convex sample meniscus.

Seal the sample with the screw cap. To insure that the sample has been prop-

erly sealed, invert the sample and lightly -ap the 1id on a solid surface.

The absence of entrapped air bubbles indicates & proper seal. If air bubbles

are present, the sampler should open the bottle and add a few additional drops
of sample, then reseal. The sample must remain hermetically sealed until it

is analyzed.
Preservation: Cool sample to (4°C) and ship.

) Sample Labeling - The sample bottle shall be labeled as to sample number, date
and time of smapling, source, point of sampling, any preservative added.

WRC 105-77




Shipment

The samples and blanks should be carefully identified with waler proof labels

and ink. Each sample should bte wrapped with shipping plés:ic then placed in a

water preof insulated shipping carten ceataining sufficient ice or an equivalant
o~

o S sample to 4°C and maintairs that temperature until arrival at EPA

contract laboratory for GC/MS analysis.
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32

Metals (Total) - Sample Preparation 4.1.3 (P.82-83)
Manusl of Methods for Chemical Analysis
of Water and Wastes, EPA-625-/6-74~003a
(1976 Edition) was used to prepare
samples for antimony, beryllium, and
ginc. The rest of metals were prepared
as an industrisl effluent as described
in "Atomic Absorption Newsletter", 14,
page 111 (1975). All the metals were
doue using the furnace technique except
zinc which was done by the flame
technique.

Organic Chloride - Method described in TIR WRC-120,

"~haracterization of Organic Chlorides
in Chemical Plant Effluents”.
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4520 Old Spanish Trail Houston, Texas 77021

Page 2
$ios 3y No. 4339-2

Sicassay VWork Sheet
Phys io-Chemical Ooservations

Date & Time Test ‘ Polarograph pH . Sp. Res.’
Tank ohms
p amps | 0O,
l L TAW
;

L >10 }>13.5 | 7.1 60

' 7.15 39

12 Oct 1976

1;

2, 1.2 36

2; 7 7
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Bicassay No. _ 4539-2

Bicassay Vork Sheet
Physio-Chemical Observations

Date & Time Polarograph pH | Sp. Res.
ohms
p amps | Oy

nq/l

12 Oct 1976
N T V1 S >10 >13.3

/

S slsIsisSIsNIsNSINS
il sisistisis NN s

13 oct 1976
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>13.5




PROSPECTIVE UNAHBiGUbUS COMPOUNDS TO BE ANALYZED FOR IE COMSENT DECREE INDUSTRIES

Compound Name

#*acenaphthene
*acrolein
#gcrylonitrile
*benzene

*benzidine
®carbon tetrachloride (tetrachloromethane)

Chlorinated benzenes (other than dichlorobenzenes)

chlorobenzene
1,2,4-trichlorobenzene
hexachlorobenzene

Chlorinated ethanes (including 1,2~dichloroethane, 1,1,1-trichloroethane
and hexachloroethane)

&), 2-dichloroethane
#1,1,1-trichloroethane
thexachloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

Chloroalkyl ethers (chloromethyl, chloroethyl and mixed ethers)

A 8 f ) mcnmsna
FpidCiads v-ct.‘-yl) athar

#*bis(2-chloroethyl) ether
2-chloroethyl vinyl ether (mixed ethers)

Chlorinated naphthalene
2-chleronaphthalene

Chlorinated phemols (other than those listed elsewhere; includes
trichloro; ~enols and chlorinated cresols)

2,4,6-trichlorophenocl
panachlorometa cresols
*chioroform (trichloromethane)
#*2..chlorophenol
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*1,4~dichlorobenzene

3, 3~dichlorobenzidine

lene)

4
¢
[e]
-
o

e

£
o

o

~
1

o~
-

—
L
(]
a
]

i
A

AL
44
@
o
i
o]

4

£L
L)

ord
el
i

—t

P

St
[7/]
L]
<]
LY

~4
b

£
[
o
Q
[
Q
-l
o

loroethylene

ich

ans-a

tr
L

iorogropene

hi

ich

Dichloropropane and 4

6-dinirrotoluene

sewhere)

1
E S

.ose listed e




*igophorone
*naphthalene
*nitrobenzene

Nitrophenols (including 2,4-dinitrophencl and dinitrocresol}

2-nitrophenol
4-nitrophenol

*2 4-dinitrophenol
4,6-dinitro~o-cresol

Nitrosamines
N-nitrosodimethylamine
N-nitrosodiphenylamine
N-nitrosodi-n-propylamine

#*penthachlorophenol
#*phenol

Phthalate esters

bis(2-ethylhexyl) phthalate
butyl benzyl phthalate
di-n-butyl phthalate

. diethyl phthalate
dimethyl phthalate

Polynuclear arosatic hydrocarbons

1,2-benzanthracene

benzo (a)phrene (3,4-benzopyrene)
3,4-benzofluoranthene
11,12-benzofluoranthene
chrysene

acenaphthylens
anthracene
1,12-benzoperylene
fluorene

phenanthrene
1,2:5,6-dibenzanthracene
ideno (1,2,3-C, D) pyrene
pyrene

- {
*2,3,7,8-tetrachlorodibenxop-dioxin (TCDD)
*tetrachloroethylene’

*toluene
*trichloroethylene
#tvinyl chloride {(chloroethylene)

*Compcunds specifically named in Appendix A of Consent Decree.
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*mercury (total)
#*nickel (total)
#gelenium (total)
#gi{lver (total)
*thallium (total)
#ginc (total)

*Specific compounds and chemical classes as lsited in the Consent Decree.

WRC 105-77




