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I. SUMMARY AND CONCLUSIONS

1. From 0630 hours, April 13 through 0630 hours April 21, 1977 waste-
water discharges from Outfalls 018, 019, 022, the sulfur wash system
and the carbon adsorption unit at the FMC South Charleston, W. Va.
East Plant were monitored for the discharge of carbon tetrachloride.
Qutfalls 018, 019 and 022 discharge to the Kanawha River. The sulfur
washwater and the water from the carbon adsorption unit are discharged
through Outfall 018. Flow was measured and the carbon tetrachloride
loads were calculated for each monitoring point. These discharge
points were monitored to determine if FMC was in compliance with the
March 15, 1977 consent order which limited the carbon tetrachloride
discharge from Outfall 018 to 68 kg (150 1b)/day.

2. During the eight-day survey, the maximum amount of carbon tetra-
chloride discharged from Outfall 018 was 7.7 kg (17 1b)/day. This
maximum discharge occurred durina the sampling period 0630 April 13

to 0630 April 14. From April 14-19, the carbon tetrachloride discharge
from Outfall 018 was less than 2.7 kg (6 1b)/day. On April 20, the
carbon tetrachloride discharge was 6.4 kg (14 1b)/day.

3. The maximum amount of carbon tetrachloride discharged from Outfall
018 during this survey was in compliance with the consent order.

4. From April 13 through April 19, the carbon tetrachlioride discharged
from Qutfall 019 was less than 0.45 kg (1.0 1b)/day. On April 20, the
carbon tetrachloride was 5.4 kg (12 1b)/day. The increase in the carbon
tetrachloride discharged from Outfall 019 was due to a spill outside

the spill containment system.

5. The discharge of carbon tetrachloride from Outfall 019 is not in
compliance with the consent order since such discharge is prohibited.



II. INTRODUCTION

The FMC East Plant, at South Charleston, West Virginia, manufac-
tures carbon tetrachloride (CC14) by reacting carbon disulfide with
chlorine. Both the carbon disulfide and chlorine are produced in
another portion of the East Plant. Waste water from the carbon tetra-
chloride manufacturing area is discharged from Outfalls 018, 019 and
022* to the Kanawha River [Figure 1].

In February 1977, excessive amounts of CClg were found in the
Kanawha and Ohio Rivers and as a result, a temporary restraining order
requiring FMC to cease manufacturing CClg was issued March 9, 1977 by
the United States District Court for the Southern District of West
Virginia. Between March 9 and March 15, 1977, the Environmenta] Pro-
tection Agency and FMC negotiated a consent order [Appendix A] that
would allow FMC to resume manufacturing CClg. This consent order was
signed by both parties March 15, 1977 and set a discharge limit of
68 kg (150 1b)/day for the discharge of CCly from Outfall 018. No
other CCly discharges are allowed from the plant. In addition, the
carbon adsorption unit is to be designed to treat wastes, discharged
from the decanter unit, to levels of less than 4.5 kg (10 1b)/day of
CClg.

On March 24, 1977, the Environmental Protection Agency, Region
II1 and Headquarters, requested that the National Enforcement Investi-
gations Center (NEIC) monitor CCl4q discharges from Outfalls 018, 019
and 022 to determine whether FMC was in compliance with the consent
order. On March 28, NEIC personnel visited the plant and FMC personnel
stated that the plant was not operating because of problems encountered
during attempted startups. During the period of March 28-April 15,
NEIC personnel made numerous visits to the plant, but these problems

*
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continued until April 9, consequently, the NEIC survey did not begin
until April 13, continuing until April 21. Outfalls 018, 019, 022,
the discharge from the carbon adsorber and the sulfur wash discharge
were monitored during the survey. The carbon adsorber and sulfur
waste discharges are discharged through Outfall 018.



ITTI. WASTEWATER DISCHARGE POINTS

The wastwater containing carbon tetrachloride that is discharged
through Outfall 018 [Figure 1], originates from two areas within the
carbon tetrachloride plant. The first stream originates in the CCly
purification section of the plant and consists of wash water. Currently,
this wash water is treated to remove most of the CClg by routing the
wash water through two decanters in series and then through an acti-
vated carbon column before discharging it through Qutfall 018. The
3 (50 and 150 gal)/
min. The second CCl, containing source originates in the sulfur re-

flow rate of this stream ranges from 0.20 and 0.60 m

covery portion of the plant and consists of wash water from washing

the sulfur. This sulfur wash water, containing CClg, is currently
discharged to Outfall 018 without treatment. By January 1978, a treat-
ment system will be installed to remove the CClg from sulfur wash water.
The flow rate from the sulfur wash system ranges from 0.90 and 1.70 m3
(250 and 450 gal)/min. The total discharge rate from Qutfall 018 is
approximately 122 m3 (32,000 gal)/min. The major portion [119 m3
(31,500 gal)/min] of this waste water originates in the chlorine manu-

facturing area.

The discharge through Outfall 019 is once-through, non-contact
cooling water, used in about 15 to 20 heat exchangers within the CClg
plant and this flow rate ranges from 26 and 32 m3 (6,800 and 8000 gal)/
min. There should be no CClg in this, but since most heat exchangers
leak, small amounts of CClgq are found. This stream is discharged with-
out treatment. FMC has installed a monitoring system to detect CClg
at several locations (about 20) where the cooling water discharges to
the collection header. Five of these monitoring locations feed samples
to an ARCAS total hydrocarbon analyser that monitors the sample for
total hydrocarbons. The results of this analysis are transmitted to
the carbon tetrachloride control room and printed out on a strip chart.



If the total hydrocarbons for any of the five waste streams exceeds

4 ppm, the operator manually diverts the contaminated waste from
OQutfall 019 into a spill containment system. A1l water discharged
into the spill containment system is treated by the activated carbon
column and discharged through Outfall 018 into the Kanawha River.

The hydrocarbon analyzer samples each of the five streams about every
5-6 minutes.

The other approximately 15 monitoring points are conductivity
cells. These conductivity cells send a signal to the process control
room and, when the conductivity of a stream changes by a certain
amount (amount of conductivity change unknown), this stream is manu-
ally diverted from Outfall 019 to a spill containment system. Any
water entering the spill containment system is subsequently treated
by the activated carbon column and discharged via Outfall 018.

The majority of the wastewater discharged from Outfall 022 orig-
inates in the ammonia plant and should be free of CC14. Tank cars
used for shipping CCl, are washed in this area and this wash water
containing CClq was formerly discharged via Outfall 022. FMC has
modified this system so that all tank car wash water is now discharged
through Outfall 018. Even though the tank car wash water is not cur-
rently being discharged to Outfall 022, small amounts (100 to 300 ppb)
of CCl4 are present in this discharge.



IV. MONITORING PROCEDURES

During the period April 13 through April 20, 1977, samples for
CCl4 analysis were collected and flows were measured at Outfalls 018,
019, 022, the sulfur wash effluent, and the carbon adsorption unit.
Chain-of-custody procedures [Appendix B] were followed for the col-
lection of all samples and field data and for laboratory analyses.
Samples were collected by FMC personnel at the same time and locations
as the NEIC samples were collected.

FLOW DETERMINATIONS AND MONITORING LOCATIONS

OQutfall 018

The sampling location for Qutfall 018 was at the cémpany—insta]]ed
collar-pipe tap just above the point at which the pipe became submerged
in the Kanawha River. Flows were determined by the dilution technique
using Lithium Chloride as a tracer [Appendix C]. Company personnel
measured the flow using a potassium dichromate solution as the tracer
for the dilution technique. Flows were also measured by NEIC (using
the Lithium method) at a manhole approximately 15 m (50 ft) upstream
of the 018 sample point. This flow measurement was used as a check
on the flow from Qutfall 018. The concentrated T1ithium chloride solu-
tion was injected into the waste stream approximately 90 m (300 ft)
upstream of the 018 sampling site.

Sulfur Wash Discharge

The sampling location for the sulfur wash area discharge was at
a hole in the 20 cm (8 in) pipe about 1.5 m (5 ft) upstream of the
entrance to the 018 conduit. Flow determinations were made using



Tithium chloride. The concentrated 1ithium chloride solution was in-
jected into the waste stream near the sulfur wash area, about 90 m
(300 ft) upstream of the sampling site.

Carbon Adsorption Unit Discharge

The sampling location for the effluent from the carbon adsorption
unit was a tap located in the discharge line just downstream from the
unit flowmeter. Flows were measured using the company-installed turbo-
flowmeter and digital totalizer. Both are direct read-out units. A
calibration of these units was not possible; however, the flow deter-
mined by the flowmeter was in agreement with the totalizer flow.

Outfall 019

The sampling location for Outfall 019 was located in a rectangu-
lar concrete channel near the bank of the river. Instantaneous flow
determinations were made using the Dye-Dilution technique (April 13)
and using a Marsh-McBirney velocity meter (April 14 to 20). [Appen-
dix C]. The dye injection station was located at a 90° bend in the
channel, approximately 20 m (65 ft) upstream of the 019 sample site.
Velocity traverses with the Marsh-McBirney flowmeter were performed
at the sample site.

Qutfall 022

Outfall 022 was sampled at the entrance to the company-installed
3-in. Parshall flume prior to where the wastewater is discharged to
the river. Flows were measured using the Parshall flume and recorded
continuously (April 13-17) by a Manning dipper flowmeter. Instanta-
neous head measurements at the Parshall flume were also recorded hourly
and converted to flow (April 13-20).



FLOW MEASUREMENT PROCEDURES

Beginning at 0730 on April 13, flow measurements were made every
four hours at Outfalls 018 and 019, each flow corresponding to a CClg
composite sample (see following section). For example, the 0730 flow
corresponds to composite No. 1 (0630-0930), the 1130 flow to No. 2
(1030-1330), etc. At Outfall 022 and the carbon adsorption unit, the
hourly instantaneous flows were averaged in six groups of four to
correspond to the six CClq composite samples. Flows for the sulfur
wash effluent were determined three times daily, i.e. once per shift,
at 1130, 1930 and 0330, with each flow corresponding to two of the
six CCl4 composites (1130 to No. 1, and No. 2, etc.).

SAMPLE COLLECTION PROCEDURE

Beginning at 0630 on April 13, individual grab samples were col-
lected hourly (on the half-hour to coincide with company procedure)
from each of the five monitoring locations. All samples were stored
in ice and shipped to the NEIC laboratory in Denver, Colorado at the
end of each 24-hour period. The CCl4 samples were composited on an
equal volume basis to correspond to the flow measurement frequency
for Outfalls 018 and 019 (i.e. every four hours). For example, the
hourly samples collected between 0630 and 0930 were combined equally
into the No. 1 composite sample, those collected between 1030 and 1330
into No. 2, etc., yielding six composites per location per day. All
samples were analyzed in accordance with EPA approved ana]ytica] pro-
cedures [Appendix D] which are in accordance with the methods of anal-
ysis specified in the consent order [Appendix A]. Samples were not
collected at the carbon adsorption unit while the unit was down, 1230
April 20 to 0330 April 21.
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The loads [kg(1b)/day] of carbon tetrachloride discharged from
each sample point were calculated using the average flow rate for
each four-hour period and the carbon tetrachloride analysis from the
corresponding four-hour composite. These six calculated loads were
summed to determine the total load for each 24-hour period.
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V. MONITORING RESULTS

Monitoring results are summarized by sampling locations [Table 1]
and discussed below. Complete physical and chemical data for each
sample location are found in Appendix E.

Qutfall 018

The March 15 consent order [Appendix AJ specifies that the carbon
tetrachloride discharge from Outfall 018 be less than 68 kg (150 1b)/
day. During the eight day survey, April 13-20, 1977, the maximum
amount of carbon tetrachloride discharged from this Outfall was 7.7 kg
(17 1b)/day April 13. From April 14-19, the discharge of carbon tetra-
chloride was less than 2.7 kg (6 1b)/day. On the final.day of the
survey, April 20, the carbon tetrachloride discharge was 6.4 kg (14 1b)/
day.

The maximum carbon tetrachloride discharge rate of 7.7 kg (17 1b)/
day is in compliance with the March 15 consent order.

Qutfall 019

The March 15 consent order specified that carbon tetrachloride
shall not be discharged from any outfall other than 018. During the
eight days of the NEIC survey, carbon tetrachloride was discharged
daily from Outfall 019. From April 13 through April 19, the carbon
tetrachloride in the wastewater discharge was 0.45 kg (1.0 1b)/day
or less [Table 1]; however, on April 20 the carbon tetrachloride dis-
charged from Outfall 019 was 5.4 kg (12 1b)/day. This increase in
the carbon tetrachloride discharge was due to a spill that was dis-
charged via Outfall 019. The March 15 consent order does not allow



Table 1

SUMMARY OF MONITORING RESULTS
FMC CORPNRATION
April 13-21, 1977

DATE a/13 4/14 4/15 4/16 4/17 4/18 4/19 a/2n

STATION n3/day ka/day m3/day kg/day m3/day kq/day m3/day kg/cay m3/day kg/day m3/day kg/day m}/day kg/day mg/day kg/day
x 1000 x 1C20 x 1000 x 1000 x 1000 x 1609 x 1690 x 1009
{red) (1b/dav) (mad) (1Ib/day) {mgd) (Ib/day) (rqd) (Ib/day) (mad) (1b/day) {mnd) (1b/day) (med) (Ib/day) (med) (1b/cay)

¢ig 146 7.9 160 2.0 171 2.5 117 1.3 152 0.83 170 0.90 172 2.5 170 6 4
(38.6) (17.0) (42.3) (4.4) (45.1) (5.5) (30.9) (2.8) (40 1) (1.8) (45.0) (2.0) (45.4) (5.5) (24 8) (14.0)

'8 {flow only) 174 170 144 151 161 HA 159

Usstrean (45.9) (45 0) (38.0) (4n.0) (42.4) (43.4) (42.9)

carhont* 0 27 <0.81* 0.27 <0.82* g.31 <0.92* 0.30 <0.90* 0.28 <0.84* 0.27 <0.82* 027 <0.82* 0.9 n.g9

Lasorztion Unit (0.971) <(1.8) (0.071) <(1.8) (0.521) <(2.0) (0.079) <(2.0) (0.078) <(1.9) (0 072) <(1.8) (0 072) <(i.8) (0.722) (2.0)

Suifur “ash 1.2 0.78 1.2 2.6 1] 25 12 20 1.2 1.2 1.2 1.1 13 7.1 1.2 2.0
(0.32) (1.7) (0.32) (5.8) (029) (56) (0.31) (4.5 (0.31) (2.5) (0.32) (2.5) (n 35) (4.6) (0.31) (a&.4

619 37.2 <0.30* 40.9 <0 26* 41.1 <Q.15* 39 3 <) 28* 40 2 <0.21* 38.7 0.25 30,2 0.47 43.1 <5.6*
(9.8) <(0.56) (10.3) <(0.57) (10.9) <(0.33) (10.4) <(0 62) (10.6) <(n.46) (10.2) (0.55) (10.4) (1.0) (11.4) <(12.0)

022 10 0.22 10 0.19 2.7 0.28 2.4 017 1.9 0.21 T8 0-44 0.99 0.13 n.45 0.10
(0.26) (0.49) (0 26) (0.42) (0.68) (0.62) (D 62) (0 37) (0.49) (0.45) (0.47) (0 32) (0 22) (0 28) (0.12) (n0.22)

*“~dicates tnat one or move o 6 dailly 4-hour comnosites was less than detectable 1imit of 3 ppb; thus, load 1s shown as "less than."

*=Lozas for carbon adsorption are 1n grams/day and 10-3

-

t e

1b/day

¢l
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any carbon tetrachloride to be discharged from Outfall 019, FMC was
not in compliance with the consent order. In addition, the spill on
April 20 was not in compliance with the consent order.

Outfall 022

The carbon tetrachloride discharge from Outfall 022 ranged from
0.10 to 0.28 kg (0.22 to 0.62 1b)/day [Table 1] during the survey.
The March 15 consent order does not allow any carbon tetrachloride
to be discharged from Outfall 022; FMC was not in compliance with
the consent order.

OTHER MONITORING POINTS

The discharge from the sulfur wash system was monitored during
this survey as a partial check on the 018 discharge. The sulfur wash
wastewater contains the majority of the carbon tetrachloride that is
discharged through Outfall 018. The maximum amount of carbon tetra-
chloride discharged via the sulfur wash system was 2.6 kg (5.8 1b)/
day [Table 1]. The amount of carbon tetrachloride in the sulfur wash
stream was approximately equal to the carbon tetrachloride in Outfall
018 except on April 13 and April 20. The difference in the loads
from the sulfur wash stream and Outfall 018 for April 20 is explained
by the carbon adsorption unit not being in operation on this date,
but the large difference detected on April 13 cannot be explained.

The average carbon tetrachloride discharge from the carﬁon ad-
sorber was very low, less than 0.0009 kg (0.002 1b)/day, [Table 1]
during the survey. The maximum carbon tetrachloride concentration
in this wastewater stream was 19 ppb with a flow rate of 0.09 m3
(25 gal)/min. This is a maximum load of 0.003 kg (0.006 1b)/day.
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The March 15 consent order requires that the carbon column effluent
contain less than 4.5 kg (10 1b)/day carbon tetrachloride; therefore,
the discharge from the carbon adsorber was in compliance with the

consent order.

SPILL CONTAINMENT SYSTEM

The consent order required that a spill containment system be
installed around the carbon tetrachloride process area before the
process was put into operation and this system was completed prior
to any attempted start-ups. The spill containment system was in
compliance with the consent order.



APPENDIX A
March 15 Consent Order
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connented without trial or adjudication of any issue of fact crx
1a+ heredn to the entry of this Order, and withcut thia Crder
conztituting ary evidenco or adsission by any party herzto with

respect to any issuz of fact or law horein:

HOW, STLERZFCKE, before cha taking of any testimony, uroa
the pleadings, end without adjudication of any ifssuc of Zact or
iav hLexein, and upon th2 consznt of tha partics horeto, it g
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The provisions of this Crder shall apply to aud bo Lirding

upon the defendant, dtvs officlals, dircctors, agenta, servants, en-

[ ol

plovers, successors and assigns and 21l zcrson3, firzs and ccryorations
acting under, through or for it and upon thcse persons, firxs

and corporations in active concert or participation with it.
111

Tha defendant (hercalter "FICT) a2y coinernce and
corntinue the ojperaticn of it3a sniff chlerine reaction systan
et its Scuth Charlestcon, Wecst Virglinla glant (tke “Plant”)

whcn aad s0 leng as it hass

A. Lrected a contalm:ent systen sufficient to ccntaln
approxirately 21,000 galleng, arcund the =oiff chloriac reaction
systen and plugged all sawers, conduits, pipes or other con-
veyarces from within the cortained axea in a canner designed
to prcevent any spills, leais or othar tyres of discharges f{ron
cthe eniff chlorine sveten frem rcaching the Fanawha River or

other waters of tiha United Statesy

B. TFrovided twenty-four (24) lLouar visual survedillance
to detect and eliicinate the prescnce of any 67 4ll3, leads or any

other type of Jdischarge of carton tetrechlorlde into the contsincd

F . P
arecap and



C. #ada adequata prcovision, including dut not linfted
to twanty-four (24) hour visual obszrvation, for the storace,
transport, and diszosal of the £irst stage carbon tetrachleoride
procduct mix produced therchby in a manner designed to pravent any
spill, leak or other discherge into the fenavha River or other
waters of the United Stztes and so stores, transports, and dis-

poses of such product mix, Trassfer of cuch product rmix to

tecporary storage shall only occur during daylight hours and shall

be &n a "batch' rode and under continuous visual surveillance.
v

FIIC ray commence and continue the manufacture of -

carton tetrachloride at the Plant vhen and so long as it has:

A. Installed trcatzent facilltles on the discharce

{

line from the decenter unit dosigned to traat wastes dizcharged
M———

therefroa to levels less than 10 poundis of carben tetrachloride

on a single cay, provided however, that:

l. 7The treatment facilities shall consist of a

singlz stage activated carbon colwrn system with the apparte-

nances regairzed for treatment of all process waste waters cdlzcharged

from the decant:r uzit;

2. %he treetrent facilities shall e coperated at

all tluies to ninfriize the discharge of carbon tctrachfériﬁe.
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3. FIIC shall rernitor carton tetrachlorica in the

discharge from the treatment facilities by taking flow proportioned
congosited samples at lcast onco every four hours, shall average
the acounts of carbon tetrachloride in all conmposited samples taken
cduring cach day, shall split samxples with £2A on request, skall
analyze the senples using the analytical procecdure attached hzreto
ag Exhibfc A, shall subrit the resalts of such analysis to E2A
waekly, and shiall allow LPA ox its contra;tor to ronfter carbon

tetrachloride in the discharge from the trez=tment Zecilities.

4. Whencover, after the cozpletion of the second

charge of carbon to the treatient facilities, the treatmont

facilitics have beoen opcxated for a periecd of ten consecutive

¥

days such the total discharge during any cne cay of that period

ddes not cxcced the average of the dafly discharges of all of tha ten

L K0!

days curdng that period ky 1iore than 100%, an effluant lirfita-~

- dpbete

tion &8s thoreby established eguzl to twice thae cverzge of the
'E% cally &ischerges on all of the ten days durirg that period.
.‘s{f P

F¥C shall thcreafter not diccharge wastes froz

the cdecanter
unit containing carbon tetrachloride {n crcecs, on any cay, of

the efflucnt linitation so c¢stablished; and

w

T $§, FHC ray, at any tice, replaco the treatment
& ' facilities with alternative treatrment facilities which it

&

»
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hasg derernstrated to IPA will result {n a discharge of carlon
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tctrachloride egual to or lecss than the arounts establliashed in
pacagraph IV-A-4 heredn for the discharge of carion tetrachlorica
froa the cecenter unit trioated waste water streanm and tle discheorge
liritaticns established in paragraph IV-A-4 herein shall be wodified

accordingly to a lesger nuwlkar.

B. Ercctad a contalnizont systen sround the entire carton

tetrachloxida yrreducticon facility at the Plant and plugged all
severs, conduits, pipes or other coavaeyances from witiiin tha

contzin=d arca, except into outfall €12, in a wmzznper desigaed

to prevent any sgills, leeks, or other types of Zischarces froa
the carbon tetrachloride production facility fron

reaching the

Xanawha kiver or other waters of cthe Unitad Statcs

v

A, PYMC shall czarate {ts trcatmeat facilities at 211

tires to minicize the discharge of czrdon tetrachileoride and in rnio

event shall it discharge carkon tatrachloricde frox cutfail C1l3 at

the Plant to the Xanawha Xiver in excecs of 150 rounds on any

a—

single day (tha "total discharge allowed®™); provided, however,

that:

1. On or befnre January 1, 1973, Ti'C &:2l1l1 install
a dual stage carbon trcztmcat gysten oa the cdigcharge lina from

the sulfur wash unit designed to treat wastes dieclarged there-

<l

-~

from to levels less than 15 pounds per caye. oo
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2., FiIiC ehall monftox carlon tetrachloride in the
discharge from the treatmont facilities by taking flow progorticn.ad
conngosited parples et lecast onco cvery four nours, shall averago
the arounts of carbon tetrachloricde in all co-sesited sanplss token
during ecach day, shall s:lit sarples with EFN on recucst, shall
snalyza the sarzles using the enslytical procedure attached heroto
as Exhibit A, sLal) zubknit the results of guch enalysis to PA
wveekly, and shall 2llcw IFA or its contrazctor to monitour carbon

tetrachlcride in the discharge froa the treatrent facilities.

3. ¥henever, after tha thirtietlh day followving the
instzllatfon of the treatizent faclliticxs on thoe &ischarge line
from the sulfur wash unit, the trceziment facilities have been
oporated for a pericd of teca consacutive days such that the total
discharce during aay one dey of that perfod do2s8 not exceced the
average of tho daily diecharges of all of the éen Cays luring
that period by more than 100%, an cffluent limitation is therecky
astablisted cgual to twica the averaje of tha daily dizcharces on
all of the ten days during thaet period., [MC shall thercafter not
Gischarce waste waters froa the sulfur wash unit coantaining carbon

tetrachlorida i{n exceces, on ary day, of the effluent liritation

s0 estabhlished,

4. thencever an effluent limitation ig established

undar paracraph V nH-3 herein, an ecffluent 1initatlon shall Lo
[ e

established on outfall 013 at the Plant equal to tho sun of
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tha effluent liritztion on tha dischirco froa the deceanter

unit cctablished under paragraph IV A-4 harein and tha efflucat
1{nitation on the dicscharge from the sulfur wash unit cstablishad
under paragraph V A-=3 herein. 7C shall tlercafter not discharzge
carbon tatrachloride frem the Plant in excass, on any day, of

thas effluent limitation.

5. In tihe cvent that the flow of the Kanawla tiver
at the Charleston gauje ia less than 2850 cublic feot per sccond
("cf5”") prior to the time that the treatment facilities required
Sy paragreph V lLereoin are installad and operating, ¢ shall
cease dischercing carben tctrachlordide from the Flant until such
tima as the flow of the Xanweha River exceeds 2820 cf£s at the

Charleston gauge,

B. FMC ghall ciccharce all process waste waters contziaing

carboa tetrachloride fros the Plant through outf2ll (l5. whure
ahall be ro szill, leak, or any other type of dischzrce of carlcen
tetrechlericde from the Plart other than as spscifi>d in thia
paracreph V. In the ovent that any discharge other than as

get forth harein shall occur, ©C chall not te relicved fron
1iability under tid{s Oxder, urlc:zs apd until F.IC derconstrates

Ly clcar aad convincing proof to the sarisfaction of this Court
that circurstences beyoad its control, iaczluiing enmployea

negligence, which could not ba prevented or forcseen, caused

’ .

s

such discharge.



C. lotwithstanding any other rrovision of thig Oxder,
in tha cvent that carbon tetrachleride 43 spilled, lcaked or
otherwisa discharged to the Kanawha kiver froa the Plant other
than 28 specified in this paragraph V, or appcars likely to La
discharged, PIiC shall imnmediately take all stoeps necessary to

2 apilleq,

L]

rinixizae or, if poasirle, elixzinato tha cuoantity
leaked or othoruwisas discharged. In the cvent of such a spill,
le2k or ctlier discharge, FI'C shall iorediately notify L¥A ernd
shall relate to it the circuvostences lealing to the event an
the rer~cizl nmcasurcs taken, Coapliance vwith the provicions

of tnis Crdar shall not relleve FHC from lcgal liebility for

any splill, lezkx or other discharge.
v

At cornencenent of tlhe manufacture of carbon tetra-—-
chlorido at the Plant, FiiC shall comrernca continuocus ronitoring
of cardor tctrachloride (1) in the waste &ischarge line from
the treatment cysten following th2 decanter unit; (&) in the
weste water discharge line from the sulfur wash syastem (afterx
treatmzne, once treatment s installed); and (3) in the water
discharced from outfall 018 to the Xanawha River aad shall report
the results of same o EFN oaca A weok until 7pril 15, 1977, end
onca a ponth thereafier, Continuous rceans sampling at least

once avery hour. Rcports shtall be in termis of pounds of carkon
TP

P

tetrachloride discharged per Cay.



VII

PuC shall, within 14 days of the cffective date of
this Crder, rotaln the services of on outside engineering firm
utilizing registered professicnal englneers vwho ero corxpetent
to perform a detailed survey of tho carlon tetrachloride unit
at tne 2lant. This firm will eveluate the phygical intecrity
of all tenis, vessels, pumps, piping and felated equipzent cental
carbon tetrachleride in the carbon tetraéhloridc urnit, <he con-~

ractor will further review tha concept, design and installation

ning

of percanunt faciliti_.s for the prevention, containment and ccntrol

of accidental carban tatrachlorids 2isclarces. Upon cotpleticn o
this study the contractor will scordt a written raport recommendl
corrcctions of erny conditions which could result in a discharge
of carbon tetrachloride ¢o tha river, FilC will rtake action on
such recoxrendstions to correct the deficlerncy. Findings of tho
contractor and FAC's progress on nocessary rensdlal action will

te trans—itted to LPA.
VIII

F'C will previde roprescentatives of the Invironental
Frotection Agency access at all cinmes to the Plant in accordarnca

with the follovwing procedure:

A. The representatives skall call tha rein Plaat
y

telephone number., They shall idsntify theorsalves

and during the hours of 8:¢0 a.,r. to 5:00 p.x.

£

™
o



shall ask for the reasldent plant ranager or his
designee. Dduring the hours of 5:00 p.n. to 8:00 a.n.
thoy shall only identify themseclves to tha operator.
After identifying therselves they shall znnounce

the arca of the I'lant to which they <csire access,
Access to the carben tetrachloricde arca shall ke
accorded within thirsy rminutes fron tha tica tle
arca to ba insuectad 18 Jesignated.  Access O

other areas of tha Plant shall ko accorded witkhin

sixty nfnutes €ron the tine tho area is desigrated.

B. MC Corporacion reserves tha right to deny access

[¥]
(1

to puach represcrtatives In the event that circwstan
would cndanger the health or lives of such representa-
tives. 1In such event, FFC Cerperation shall advise
the representativea in cdetall of such cizcumstances.
Ircaediately after the rezoval or pacsage of such
¢circuxstancen, access shtall be gzantpd to such

representatives.

IX

This Crder 13 ot and shall not b2 interprezed to

be a perizft under section 402 of the Federal Water Follution
Control act (33 U.S5.C. Sac. 1342), nor shall it ia any way

relieve tha defendant of any obllcation fiposed by the

/.
federal Water Pollutlon Control Zct or in any perdt {ssued



~

thercunder, nox shall {t in any way relicve tho defendant

of its obligation to comply with eny other local, state or

- fedoral lew ir any way related to the subject of thism Order.

Jurisciction is retz2inad by the Court for the purpcse

of enalkling eithor party to this Crder to apoly to the Court at

any tine for such further Ozdera or dircctions as zay be approgziate

for the constraction or carrylng out of this Crécrx or for the

rodification of thec term3 of any of the provisions hercof orx

for the cnforcement or dissolution haorcof.

va horeby consent to the entry of this £0N5:NT CRUER

witiiout fuzthex notice:

o«ze=J5/Z7/_

DATE: _3‘// (iZ_Z]

UNITED S7ATZS CF IFURICA

W A

E.‘.. 14 P.) xLL Jrlln
kssistent United ¢

?HC Corgzeoration

Judgrent entered I{n eccoxdance with tha forcgodng Consent

Order, t&is Cay of Maxch, 1377,

CHARLLS . HADZU, IX
United Brates Cistrict Judgo
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Industirial Chemical Divasaon SCll—-21 (3~11)

Technical Department -1-
Control Laboratory
sC South Charleston Princeton
Technical . Central Rescarch-

Analytical Method SC11-21(3-77)
Waste Water
Method for CCL4 (Gas Chromatograph)

Based On:

This procedure is based on work done at ICRD, Princeton,
New Jersey and at South Charleston, West Virginia.

Carbon tetrachloride in water is measured by direct
injection of the aqueous sample into a chromatograph equipped
with an electron capture detector. Familiarity with the instru-
ment and detector is assumed. -

‘

Calibration:

Prepare four solutions containing

pg/g CCL4 in methanol. Caution: All glassvare must
be cleaned with soap and water, rinsed with pure water, and baked
in an over at 400°C for 2 hours. Store in a clean desiccator
until ready to use. Prepare a series of about ten hypo bottles ,
(50 ml) equipped with teflon lired rubber seals and aluminum crimp
caps or with miniert valves. Fill the bottle completely full
{no air bubbles), seal and weigh. i

Inject microliter quantities from the strong standards
and mix well. Glass beads or a teflon stir bar facilitate the
mixing. These agueous standards should be prepared to cover a
range of 1 ppb to 1 ppm.

Inject 5 pl from each standard into the chromatograph
and calculate a response factor from the average. This factor
is programmned into the calculator-integrator in accordance
with the manufacturers instructions. '

Procedure:

Inject 5 ul of samples and read the ppb CCL4 from the
integrator print out.

LA Suttle

Attachment ! v
"EXHIBIT A"
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Attachment No. 1

Instrumental Conditions

Hewlett-Packard (Model 5738) Gas-Liquid Chromatograph
with ECD Detector - Nickel63 15 m Ci.
Column, 8 feet glass 6 mm ID packed with Tenax 60/80 mesh.
Carrier Gas - 5% methane in aréon 60 PSI 60 mls/min flow.
Injector - on column 250°C.
Column - 165°C.
Detector -~ 300°C vented to hood with exhaust fan.

Integrator-recorder Hewlett Packard 73380A programmed per .

instruction manual.

HA Martin



APPENDIX B
Chain of Custody Procedures



ENVIRONMENTAL PROTECTION AGENCY
NATIONAL ENFORCEMENT INVESTIGATIONS CENTER

CHAIN OF CUSTODY PROCEDURES
June 1, 1975

GENERAL

The evidence gathering portion of a survey should be characterized by the minimuni
number of samples required to give a fair representation of the effluent or water body
from which taken. To the extent possible, the quantity of samples and sample loca-
tions will be determined prior to the survey.

Chain of Custody procedures must be followed to maintain the documentation necessary
to trace sample possession from the time taken until the evidence is introduced 1nto
court. A sample is 1n your "custody" if:

Y. It is in your actual physical possession, or
2. It is in your view, after being in your physical possession, or

3. It was in your physical possession and then you locked it up in a manner so
that no one could tamper with it.

A1l survey participants will receive a copy of the survey study plan and will be
knowledgeable of its contents prior to the survey. A pre-survey briefing will be held
to re-appraise all participants of the survey objectives, sample locations and Chain

of Custody procedures. After all Chain of Custody samples are collected, a de-briefing
will be held n the field to determine adherence to Chain of Custody procedures and
whether additional evidence type samples are required.

SAMPLE COLLECTION

1. To the maximum extent achievable, as few people as possible should handle
the sample.

2. Stream and effluent samples shall be obtained, using standard field sampling
techniques.

3. Samplertags (Exhibit I) shall be securely attached to the sample container
at the time the complete sample is collected and shall contain, at a minimum,
the following 1nformation: station number, station location, data taken,
time taken, type of sample, sequence number (first sample of the day -
sequence No. 1, second sample - sequence No. 2, etc.), analyses required and
samplers. The tags must be legibly filled out 1n ballpoint (waterproof 1nk).

4. Blank samples shall also be taken with preservatives which will be analyzed
by the laboratory to exclude the possibility of container or preservative
contamination.

5. A pre-printed, bound Field Data Record logbook shall be maintained to re-
cord field measurements and other pertinent information necessary to refresh
the sampler's memory in the event he later takes the stand to testify re-
garding his actions during the evidence gathering activity. A separate
set of field notebooks shall be maintained for each survey and stored in a
safe place where they could be protected and accounted for at all times.
Standard formats (Exhibits II and III) have been established to minimize
field entries and include the date, time, survey, type of samples taken,
volume of each sample, type of analysis, sample numbers, preservatives,
sample location and field measurements such as temperature, conductivity,



DO, pH, flow and any other pertinent information or observations. The
entries shall be signed by the field sampler. The preparation and conser-
vation of the field logbooks during the survey will be the responsibility
of the survey coordinator. Once the survey is complete, field logs will be
retained by the survey coordinator, or his designated representative, as a
part of the permanent record.

The field sampler is responsible for the care and custody of the samples
collected unt11 properly dispatched to the receiving laboratory or turned
over to an assigned custodian. He must assure that each container 1s in hs
physical possession or 1n his view at all times, or locked 1n such a place
and manner that no one can tamper with it.

Colored slides or photographs should be taken which would visually show the
outfall sample location and any water pollution to substantiate any con-
clusions of the investigation. Vliritten documentation on the back of the
photo should include the signature of the photographer, time, date and site
location. Photographs of this nature, which may be used as evidence, shall
be handled recognizing Chain of Custody procedures to prevent alteration.

TRANSFER OF CUSTODY AND SHIPMENT

1.

Samples will be accompanied by a Chain of Custody Record which includes the
name of the survey, samplers' signatures, station number, station location,
date, time, type of sample, sequence number, number of containers and analy-
ses required (Fig. IV). When turning over the possession of samples, the
transferor and transferee w11l sign, date and time the sheet. This record
sheet allows transfer of custody of a group of samples in the field, to the
mobile laboratory or when samples are dispatched to the NEIC - Denver labora-
tory. When transferring a portion of the samples 1dentified on the sheet to
the field mobile laboratory, the individual samples must be noted in the
column with the signature of the person relinquishing the samples. The field
laboratory person receiving the samples will acknowledge receipt by signing
in the appropriate column,

The field custodian or field sampler,.if a custodian has not been assigned,
will have the responsibility of properly packaging and dispatching samples
to the proper laboratory for analysis. The "Dispatch" portion of the "Chain
of Custody Record shall be properly filled out, dated, and signed.

Samples will be properly packed in shipment containers such as ice chests, to
avoid breakage. The shipping containers will be padlocked for shipment to
the receiving laboratory.

A1) packages will be accompanied by the Chain of Custody Record showing iden-
tification of the contents. The original will accompany the shipment, and a
copy will be retained by the survey coordinator.

If sent by mail, register the package with return receipt requested. If sent
by common carrier, a Government Bi111 of Lading should be obtained. Receipts
from post offices, and bills of lading will be retained as part of the perma-
nent Chain of Custody documentation.

If samples are delivered to the laboratory when appropriate personnel are not
there to receive them, the samples must be locked in a designated area within
the laboratory in a manner so that no one can tamper with them. The same per-
son must then return to the laboratory and unlock the samples and deliver
custody to the appropriate custodian,



LABORATORY CUSTODY PROCEDURES

1. The laboratory shall designate a “sample custodian.” An alternate will be
designated in h1s absence. In addition, the laboratory shall set aside a
"sample storage security area." This should be a clean, dry, 1solated room
which can be securely locked from the outside.

2. A1l samples should be handled by the minimum possible number of persons.

3. A1l incoming samples shall be received only by the custodian, who w11l in-
dicate receipt by signing the Chain of Custody Sheet accompanying the samples
and retaining the sheet as permanent records. Couriers picking up sampies at
the airport, post office, etc. shall sign jointly with the laboratory custodian.

4, Immediately upon receipt, the custodian will place the sample in the sample
room, which will be locked at all times except when samples are removed or
replaced by the custodian. To the maximum extent possible, only the custo-
dian should be permitted 1n the sample room.

5. The custodian shall ensure that heat-sensitive or Tight-sensitive samples,
or other sample materials having unusual physical characteristics, or re-
quiring special handling, are properly stored and maintained.

6. Only the custodian w1l distribute samples to personnel who are to perform
tests.

7. The analyst will record in his laboratory notebook or analytical worksheet,
identifying information describing the sample, the procedures performed
and the results of the testing. The notes shall be dated and i1ndicate who
performed the tests. The notes shall be retained as a permanent record 1in
the laboratory and should note any abnormalties which occurred during the
testing procedure. In the event that the person who performed the tests 1s
not available as a witness at time of trial, the government may be able to
introduce the notes 1n evidence under the Federal Business Records Act.

8. Standard methods of laboratory analyses shall be used as described in the
“Guidelines Establishing Test Procedures for Analysis of Pollutants,"
38 F.R. 28758, October 16, 1973. If laboratory personnel deviate from
standard procedures, they should be prepared to justify their decision dur-
ing cross-examination.

9. Laboratory personnel are responsible for the care and custody of the sample
once it is handed over to them and should be prepared to testify that the
sample was in theyr possession and view or secured in the laboratory at all
times from the moment 1t was received from the custodian unti]l the tests
were run.

10. Once the sample testing is completed, the unused portion of the sample to-
gether with all 1dentifying tags and laboratory records, should be-returned
to the custodian. The returned tagged sample w11l be retained in the sample
room unt11l it 1s required for trial. Strip charts and other documentation
of work will also be turned over to the custodian.

1. Samples, tags and laboratory records of tests may be destroyed only upon the
order of the laboratory director, who will first confer with the Chief,
Enforcement Specialist Office, to make certain that the information is no
longer required or the sampies have deteriorated.



EXHIBIT I

/ EPA, NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
g Station No. Date Time Sequence No.
g Station Location Grab
* Comp.
BOD Metals Romarks | Preservative:
©' Solids Oil and Grease
coD —__ DO
— Nutrients Bact.
Other
\:amplers
Front
ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF ENFORCEMENT
R NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
@‘ BUILDING 53, BOX 25227, DENVER FEDERAL CENTER
DENVER, COLORADO 80225
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Samplors:
FIELD DATA RECORD
Goge HI.
TEMPERATURE CONDUCTIVITY pH D.O. or Flow
STATION NUMBER DATE TIME °C pmhos/cm s.uU. mg/1 Fi. or CFS




EXHIBIT IV

ENVIRONMENTAL PROTECTION AGENCY
Office Of Enforcement

NATIONAL ENFORCEMENT INVESTIGATIONS CENTER
Building 53, Box 25227, Dznver Federal Center
Denver, Colorado 80225

CHAIN OF CUSTODY RECORD

SURVEY SAMPLERS: {Signature)
Sranion SAMPLE TYPE .
SEQ | NO OF s
NUMBER STATION LOCATION DAIE TIME Woler e | o |conrames R‘?éﬁ.f}'o
Comp | Grab
Relinquished by: (signoture) Received by: (signature) Date/Time
Relinquished by: (sigroture) Received by: (signoture) Date/Time
R I
Relinquished by: (signature) Received by: (sgnature) Dote/Time
Relinquished by: (signoture) Received by Mobile Laboratory for field Date/Time
OnQIYSiS: (Stgnature) '
Dispatched by: (signature) Date/Time | Reccived for Laboratory by: Date/Time

Method of Shipment:

Distribution: Orig. — Accompany Shipment
1 Copy— Survey Coordinator Field Files

MRS A A . @)



APPENDIX C

Flow Measurement Techniques



FLOW MEASUREMENT USING LITHIUM CHLORIDE

Flow determinations at two monitoring locations (Outfall 018 and
the sulfur wash effluent) were made using the lithium chloride tracer
method. In this technique a solution of lithium chloride of known
concentration is injected at a constant rate an adequate distance up-
stream of the sampling point to insure complete mixing. Samples are
then collected at the monitoring location to determine the 1ithium
concentration in the waste stream. The flow is then calculated from
the known injection rate, the concentration of the injected Tithium
and the 1ithium concentration after mixing in the wastewater.

Samples were analyzed for lithium at the NEIC laboratory in Denver
on a Perkin-Elmer Model 403 Atomic Absorption spectrophotometer. Cali-
bration of the instrument was performed daily using lithium standards
of known concentration. Frequent checks were made during the day to
insure accuracy.

A preliminary study of the two monitoring locations whose flows
were measured by lithium chloride tracer was conducted prior to the
start of the survey. In this study, samples from these two sites were
analyzed for background levels of 1ithium to determine the concentra-
tion necessary for the injected 1ithium and the appropriate injection
rate. During the initial set-up period in the field, and after one
week of sampling, these studies were repeated with similar results.

The preliminary field study also tested each outfall to determine the
injection time required for development of the concentration plateau.

A factor of safety was then included in the collection time at each
station to insure that sampling occurred after the concentration pla-
teau had been reached. Background samples were taken with each flow
sample prior to injection of the 1ithium and the concentration of lith-
ium in each flow sample was corrected for the background concentration.
Also, a sample of the injected lithium solution was taken with each



flow sample and analyzed to obtain the concentration. Other quality
control procedures included: 1) measurement of pump injection rates
at least 4 times per day, 2) a check to determine the length of time
required for the Tithium concentration to return to background concen-
trations after the injection pumps were shut off.

DYE DILUTION TECHNIQUE FOR FLOW MEASUREMENT

Flow determinations were made at Qutfall 019 (April 13-14) using
the dye dilution technique with fluorometric detection. In this pro-
cedure, a fluorescent dye is introduced into the flow stream, and the
concentration of the dye is monitored downstream at the sampling point.
The dye injection station is located far enough upstream to insure
complete mixing at the sampling site. The dye is premixed gravimetri-
cally to a known concentration and is injected at a known and constant
rate. The flow at the sampling point is determined from the injection
rate, the known concentration of the dye, and the measured concentra-
tion of the dye in the flow stream.

The dye used in this technique is Rhodamine WT, which exhibits
high sensitivity, a low sorptive tendency, and stability under varying
pH conditions. The fluorescence assay equipment consists of the G.K.
Turner Model 111 fluorometer, with a far UV lamp, a high sensitivity
kit, a standard door and a matched set of cuvettes. The fluorometer
is calibrated once per day by measuring the fluorescence of gravimetri-
cally prepared standards of known concentrations.

'
A preliminary study of the Outfall was conducted during the in-

itial set-up period of the survey. Samples were taken and analyzed

for background fluorescence. A background sample was also taken with

each flow sample, and the fluorescence of the flow sample was corrected

for the fluorescence of the background sample. Quenching and sorption

studies were also conducted, and results indicated no significant loss



of dye through chemical change or physical adsorption. When low pH
values quenched the fluorescence of a sample, the sample was neutra-
lized to pH 7 (with a powdered buffer to insure no concentration
change) to recover the fluorescence, and then reanalyzed.

Other quality control measures included: 1) measurement of dye
injection rate at each station at least 4 times per day; 2) a mixing
check at the sampling site to insure a complete mix; 3) use of poly-
ethylene gloves when handling concentrated dye to reduce the possibil-
ity of contamination; 4) frequent fluorometer reference to zero using
a dummy cuvette; and 5) triple-rinsing of cuvettes with distilled

water before each use.



FLOW MEASUREMENT USING THE MARSH-McBIRNEY
ELECTRO-MAGNETIC FLOW METER

The flow meter is provided with a Faraday type electro magnetic
flow sensor which has two perpendicular axes so that both X and Y
directional vectors can be measured. The operator can obtain from
the measurement both the direction and magnitude of the water velocity.
A11 sensors are cylindrically shaped and have no moving parts which

are susceptible to clogging or fouling.

The sensor consists of a cylinder containing an electro-magnet
internally and two pairs of external electrodes in contact with the
water. Flow around the cylinder probe intersects magnetic flux lines
causing voltages to be generated which are linearly proportional to
the water velocity. The voltages are detected by the electrodes,
processed at the signal conditioner and presented as analog voltages
linearly proportional to the X and Y components of the velocity vector.

The accuracy of an electro-magnetic sensor includes linearity,
zero drift, and absolute calibration. Linearity allows direct read-
ing without a correction chart and accurate recording of steady flow
in the presence of fluctuations. A1l Marsh McBirney instruments are
accurate to at least + 2% of reading or + 0.07 feet per second,

whichever is larger.



APPENDIX D
Analytical Quality Control



ANALYTICAL QUALITY CONTROL SUMMARY
FOR FMC CCl4 SURVEY ANALYSES

Quality control consisted of measurement of three parameters to
monitor the accuracy, repeatability and limit of detectability. Also,
the method was evaluated and found to be linear over a working range
of 0 to 200 ppb CCl4 and checked occasionally during the analyses of
samples.

Accuracy

No accuracy data from measurement of independently prepared stan-
dards are available. However, stock standard solutions were prepared
daily by addition of 6.3 u1 of pure CClq from a 10 pl syringe to 1
liter of reagent water to yield a solution of 10 mg CC14/]. The amount
of CCl4 delivered from the syringe was measured as 9.88 mg with a rela-
tive standard deviation (RSD) of 1.31 percent for 10 determinations.
These data show a negative bias of 1.2% on the accuracy of the standard
and thus a 1.2% positive bias of the results.

Repeatability

Positive calibration of the analyses was performed using a 200 ppb
CCl4 in reagent water standard. The standard was prepared daily and
run at least three times during the sample analysis runs that day. The

daily results of these analyses are shown below: PN

Sampling Date n mean Percent RSD
April 13-14 3 197 11
April 14-15 4 20 6.7
April 15-16 5 202 3.7
Aprilt 16-17 5 203 5.2
April 17-18 5 200 4.3
April 18-19 7 196 7.9
April 19-20 9 194 8.4
April 20-21 4 201 3.0



Duplicate analyses of samples were performed occasionally to
supplement the above data. Results for three duplicate analyses are
comparable with the % RSD data shown above.

Initial Second Percent Deviation
186 ppb 199 ppb 6.5

27 ppb 30 ppb 10

25 ppb 23 ppb 8.7

Limit of Detectability

Detection 1imits were determined as two times the standard devi-
ation of blank at the retention time of CCl;. Initial limits were set
from analysis of six reagent water blanks. The standard deviation was
1.2 ppb and the detection 1imit calculated to be 3 ppb (rounded up
from 2.4 ppb for convenience of reporting data). Reagent water blanks
were measured daily during analyses and were 3 ppb or Tless.



ANALYTICAL METHOD AND EVALUATION FOR MEASUREMENT OF CC]4

The analyses for carbon tetrachloride (CClg) were performed using the
direct aqueous injection technique described by FMC in the consent
decree dated 15 March 1977. This technique was evaluated to determine
detection limits, linear range, and precision at NEIC prior to use for
this survey. Occurrances of high concentrations of CCl4 were confirmed
by combined gas chromatography-mass spectrometry.

The direct aqueous injection technique for CCl, described by FMC in the
consent decree of 15 March 1977 was evaluated ?or use by NEIC. The only
significant deviations from the FMC method was that 2 ul in instead of
5 ul injections were made and that standards were prepared daily in

aqueous solution.

Instrument Conditions

GC: Hewlett Packard (HP) Model 5738 with 15 mCi Nickel
63 detector

Column: 8 feet by 1/8 inch stainless steel packed with 60/80
mesh Tenax GC

Carrier Gas: 10% methane in argon, 60 psig and 60 mi/min flow rate

Injector: 250°C

Column: 165°C

Detector: 300°C '

Peak Measurement: Either peak height or area integration with HP3352
data system

Linearity: Standard solutions of CCly in water over a range of
0-600 ppb were analyzed. Figure 1 shows that above
200 ppb the response is no longer linear. This is
probably due to the large amounts of CClg causing
the detector to recover slower, thus increasing the
area. To minimize errors, samples above 200-250 ppb
CCl4 were diluted with distilled water and reanalyzed.
Figure 2 shows that linearity is maintained at the
low end of the analysis range. Peak height measure-
ments yield comparable results.

Detection Limit: Six distilled water samples were analyzed. At the
retention time equivalent to CClg, the baselines were
measured to determine the detection limit.. The stand-
ard deviation (o) was 1.2 ppb. The detection limit
(20) was averaged up to 3 ppb.

Precision: The average percent standard deviation for the 200 ppb
CC1, standard was 5.3 for 7 days of analyses and 5 to 6
measurements of the standard per day.
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APPENDIX E
Monitoring Results



Table A

MONITORING RESULTS

QUTFALL 018

F4C CORPARATION
April 13-21, 1977

Date Comnosite Time Flow CCla CCla CCig N18 Unstream Flow
Number quddy mad pph kqg/day 1b/day m3/day mqd
x 1000 x 1000

413 1 0730 150, 39 6 15 2.4 5.3
2 1130 151L 40.0 13 20 4.3
3 1530 152 40.1 124 18 49
4 1930 129, 24,2 3002 39 85 6
5 2330 1421 37 ¢ 9 13 2.8
6 0330 154 40 6 5.2 0.8 18

/14 1 0730 1601/ 42.2 5.4 0.9 1.9 168 4c.4
2 1130 165 43.7 7.1 12 26 191 50.4
3 1530 200 52.9 8.3 1.7 37 231 60.9
4 1939 104, 27.5 5.1 053 12 153 40 4
5 2330 14321 38.3 5.9 0.86 19 122 35.1
6 0330 186 49.1 3 67 15 157 a1.a

4/15 1 0720 1821/ e2.4 17 3.1 69 177 &5 7
2 1.0 181 47.7 8.6 16 34 162 42 38
3 1570 w7l 49.3 8.0 15 3.3 155 4.2
4 1379 152 50.9 7.9 1.5 3.4 186 49.2
5 2320 137, 36 2 17 23 5.1
65, 0330 1451 38.2 34 4.9 n

1/16 1= 0730 152 40 2 18 2.7 6.0 142 37.4
2 1130 145 38 5 g.9 1.2 2 6 133 36 5
3 1530 74 19 6 58 0 43 0 S5 138 35 4
z 1930 gol/ 12 5.0 0.48 11 128 39.0
5 2332 26 22 7 3.9 0.62 0 93 15 1.3
€2/ 0330 163 3.0 14 23 50 142 37 5

a7 1= 0730 16 30 6 6 6 0.76 17
2 1130 151 39 9 5.9 0.89 2.0 185 437
3 1530 147 a1 5 - §.5 1.0 23 142 27 5
¢ 1939 164 34 4,2 .59 15 1-5 3% 6
5 2330 170 4é 9 5 4 C 92 20 151 39 8
6 - 0230 153 20.5 4.8 .74 1.6 153 40.4

v/ [1thwum sarale lost or contaminated, flow 1s averaae of preceding and following flows,

Z/ 1 boitle broken; composite consists of 3 samples.

3/ Corfirred by mass spectrometry.



Table A (continued)

MONITO?ING RESULTS
QUTFALL o1g
FHMC CORPORATION
April 13-21, 1977

Date Conposite Time Flow CClg CCl4 €Cly 018 liostream Flow
Number m>/day mgd opb kg/day 1b/day m/day mgd
x 1000 x 10600

/18 1 0730 170 44 9 5.5 0.93 21 164 43.4
2 1130 159 41.9 5.5 n.s87 19 131 4.5

3 1530 169 44 .6 54 0.91 2.0 161 62.5

4 1931 157 4ay.5 56 0 83 1.9 178 ‘89

5 2330 ]91]/ 50 5 4 5 0.84 19 173 5.7

6 0330 176~ 45.4 5.5 N 97 2.1 158 2y 7

4/19 1 n739 160 a2.3 4.4 070 16 157 51 6
2 1130 174 46 N 3.8 15 34 165 43.9

3 1530 169 44 7 12 20 45 170 45 0

4 1930 161 42 .4 2N 3.2 7.1 154 40 6

5 2330 171 45.2 17 2.9 64 155 £1.0

6 0330 197 51 9 21 a.7 10 18¢ £3.5

4/20 1 0730 182 . 48 2 3N 5.5 12 166 13.8
2 1120 10 42 5 139 22 48 157 al £

3 1539 177 a5.7 i7 30 66 170 é5 0

4 19730 161 42 5 16 2.5 57 157 41.5

5 21330 154 40.7 1 1.7 37 156 41.2

6 0330 174 45.7 22 3.8 g4 147 38.5

/ 1 bottle broken; corposite consists of 3 samnles.

1/ Litntun sz~ole lost or contamirated: flow 1s average of preceding and following flows.
2



Table B

MOHTTORING RESIHLTS
OUIFrALL n19

F1i¢ CORMNRATION

Al 13-21, 1977

Date Composite Tine . To: CCly CCl, cc1,
Number m3/ day mad opb ka/day 1b/day
x 1000
4/13 1 0730 38 2 10.1 16 0.6 1.3
2 1139 3.8 9.2 <3 <0 10 n 23
3 1530 36 32/ a.62/ <3 <0.11 0.24
4 1939 37.8 10.¢ 59 0.22 n 49
5 2339 3.1 9.0 9.8 0.33 0 74
6 0239 42 4 1.2 9.8 0.42 n.92
4/14 1 0730 7 5 78 5.1 0.15 0 33
2 1130 36 7 97 <3 <01 0 24
3 1530 41.3 10.9 3 015 0 34
4 1930 45.0 N 9 53 0 24 053
5 2330 45.8 12.1 14 0.64 1.4
6 0330 47.3 12.5 50 0.24 0.52
a5 1 0730 38.2 101 8.0 0.1 0.25
2 1130 31.8 8.4 <3 <0095 0 21
3 1630 375 9.9 <3 0.1 n.25
4 1930 46.2 12 2 <3 <0.14 0.3
5 2330 46 2 12.2 <3 <0.14 n.3
6 0330 47.3 12.5 6.5 0.31 0 68
4/16 iy :730 35.2 93 7.0 025 0 54
2 1130 35 6 9.4 18 0.64 1.4
3 1530 35 7 9.7 <3 <0.11 0 24
4 1930 45 8 12.1 53 0.24 n.54
5 2330 43 5 1.5 5.0 0.22 0.48
6 0330 39.0 10.3 4.9 n.19 0.42
a7 1 0730 34.1 90 5.1 0.17 0.38
2 1139 37.8,  10.0 3.2 0.12 0 28
3 1530 40 32 1.6 3 <0 12 0 27
4/ 1930 42.8 1.3 7.6 0.33 072
5 2330 43.5 1.5 7.3 n.32 n.70
6 0330 42.8 1M 3 5.2 0.22 0 49
4/18 1 0730 35 6 9.4 4.2 015 0.33
2 1130 34.8 9.2 7.1 0.25 0.55
3 15390 3.1 90 12 0.41 0.90
4 1930 40.9 10.8 55 0.22 n.50
5 2330 44.3 1n.7 6.0 0 27 n.59
419 6 0330 42 4 n.2 5.2 0.72 n 49
| 0730 36.0 a.1 3.7 0.13 0.29
2 1130 34.4 91 6.1 n.21 0.46
3 1530 37.32/ 9.8 20 1.75 1.6
4 1839 49.1 10.6 35 1.4 3.1
5 2330 41 6 no 3.1 013 0.28
6 0339 45.8 12.1 42 0.19 0.42
4/20 1 0730 371 9.8 N 0.4 0.90
2 1130 38.2 101 5.9 0 23 0.50
3 1530 37.8 19.0 <3 0.1 0.25
4 1939 53. 3 14.1 400 21 "y
5 2330 50.7 13.4 160 81 18
6 0330 41 6 10 87 3.6 8.0

17 T bottie broken; comnosite consists of 3 samples.
2/ Mow measurement not taken due to toxic atmosphere, flow 15 average of preceding
and following flous



Table C

MONTTORING RESULTS
QUErALL 022
FHC CORPORATION
Aprad 13-21, 1977

Date Composite Time e Plow CC14 CC14 cQl
Nuaiber m{/day mad ppb bg/day h/day
x 1000
4/13 1 0730 0 89 0 224 220 020 0 a3
? 130 0 93 0 246 240 0 22 0 49
3 1539 1.0 0 27?7 200 021 015
4 1930 1.0 0 272 230 n 24 0 52
5 233N 1.1 0.28) ,240 0 25 0 56
4/14 6 0330 1.1 0.283 190 0.2n 0 45
4/14 1 0730 098 0 259 220 0 22 048
2 11310 0.91 0 240 190 017 0 38
3 1530 0 93 0 247 240 0 22 0 49
4 1930 0.98 0.260 210 n 21 0 46
5 2330 10 0 269 170 017 N 38
6 0330 1.0 0 268 160 016 0 36
4/15 1 0730 0 89 0.23h 160 0.14 n 32
2l/ 1130 25 0673 250 0 64 14
3 1530 28 0 749 60 017 0.38
4 1930 30 0 802 94 0 29 0.63
5 2330 32 0 835 79 0?25 n.55
6 033n 30 0 781 68 020 0.44
4/16 1 0730 29 0.759 64 0.18 0.41
2 1130 2.9 0.765 54 016 0.34
3 1530 2 4 0 646 72 018 0 39
4 1930 1.9 0.508 91 017 N.39
5 2331 20 0 530 9n 018 0 40
6 0330 1.8 0.484 84 N.15 0.34
417 ] 0730 1.8 0.479 74 0.13 0.30
2 1139 2.0 0.526 220 n 44 0.97
3 1530 18 0.484 110 0.20 0.44
4 1930 19 0 498 93 0.18 0 32
st/ 2330 1.9 0.498 72 0.14 0 30
6 0330 18 0 481 8n 015 0.32
4/18 1 0730 1.8 0.472 83 015 0.33
2 1130 1.8 n.472 78 0.14 0 31
3 1530 1.8 n 472 96 0.17 0.38
4 1930 1.8 0.472 8n n 14 0.32
5 2330 1.8 0.472 72 0.13 0.28
6 0330 1.8 0.472 79 0.14 0.31
4/19 1 0730 1.8 0.481 95 017 0.38
2 1130 1.9 0.489 87 0.16 n.36
3 1530 0 37 0.099 330 0.12 0.27
4 1930 0.4C n.105 340 n.14 0.3n
5 2330 0 37 0 099 230 0 086 0.19
6 0330 0 37 0.099 220 0.082 0.18
4/20 1 0730 0.32 0.084 320 n0.10 0.22
2 1130 0.96 0 254 130 0.13 028
3 1530 0.36 0.094 300 0.1 ,0.24
4 1930 0.36 0.0%4 270 0 096 0.2)
5 2330 0.34 0.089 250 0 084 n.19
6 033n 0.32 0.085 270 0.087 n.19

Y7 T botiic broken, composite consists of 3 samples.



Table D

MO0 G RESDETS
SULTY? URSIHE FIFLUENT
FIC COUPORATION
Apral 13-21, 1977

Date Composite Time . _Mow CCly €0y CCly
Number m3/day mgd ppb kg/day Ih/day
x 1000
4N 3 1 0730 y 1600
2 1130 1.2~ 0.32 1300 1.7 38
3 1530 1/ 1300
4 1930 1 2= 0.32 490 1.1 2 4
5 2330 y 120
6 0330 1 7= 0.32 690 0.61 1.3
4/14 1 0/30 y 1309
2 1130 1.2- 0.32 1400 16 3.6
3 1520 Y 1400
4 1930 1.2~ 0.32 1300 16 36
5 2330 y 140
6 0330 1 2= 0.32 6400 4.7 10
4/15 ] 0730 3300
2 1130 0.61 0.16 1700 1.5 34
3 1530 1900
4 1930 1.4 0.37 1500 2.4 5.2
5 2330 2300
6, 0330 1.3 0.35 5100 3.7 8.2
4/16 3/ 0739 3200
2 1130 1.3 0.34 1200 2.9 6.3
3 1530 1100
4 1930 1.1 0.29 1200 1.3 2.8
5 2330 620
6 0330 12 0.31 2500 1.9 4.1
4/17 1 0730 1500
2 1130 1.2 0.32 1100 1.6 3.4
3 1530 990
43/ 1930 1. 0.29 650 0.90 2.0
5 2330 740
6 0330 1.2 0.31 840 0.95 2.1
4/18 1 0730 T 960
2 1130 1.2% 0.3 1300 1.4 3.0
3 1530 1100
4 1930 1.2 0.31 850 1.2 2.6
5 2330 2/ 620
6 0330 1.3~ 0.34 620 0.80 1.8
419 \ 0730 2/ 4390
2 1130 1.3% 0.3a 530 062 1.4
3 1530 1600
4 1930 1.4 0.38 3300 3.4 7.6
5 2330 3100
6 0330 1.2 0.31 510 2.2 4.8
4/20 ] 0730 760
2 1130 1.2 0.32 2900 2. 4.8
3 1530 1300 , -
4 1930 1.2 0.3 2300 092 2.0
5 2330 750
6 0331 1.2 0.30 3900 2.8 6.2

__|7 Flows not measured with LiCl for April 13-14, flow used 1s average of April 15-2)
flows.

2/ Lithwum semple lost or contaminated, flow 1s average of preceding and following.

3/ 1 bottle broken, composite consists ol 3 samples.



Table L

HOMTTORITS RESUI TS
CARBOHE ADSORPT IO UNITT
FNC CORPOIATION
April 13-21, 19/7

Date Composite  Twe . _tlov e, CCly CC1q
Number m3/day mad pub g/day 10/ day
x 1000 y10-3
4/13 1 0730 n.27 0077 <3 <n.8? <1.8
2 1130 0 26 0 0n8 <3 <Nh 78 <17
3 1530 0.27 0 072 <3 <n.82 <18
4 1930 n.27 0 a7? <3 <0 82 <1 8
5 2330 0 27 0.072  <3. <0.82 <18
6 03 0.27 0 070 <3 <0 80 <1 8
4/14 ] 0/7°0 0.27 0.072 <3 <0 82 <18
2 1130 0.33 0 038 <3 <1.0 <2.2
3 1530 0.27 0 072 <3 <0 82 <1.8
4 1930 02/ n o070 <3 <0.80 <18
5 2330 0.25 0 065 <3 <0.74 <1.6
6 0330 0.25 006, <3 <0.74 <16
4/15 1 0730 0.27 0070 <3 <0 80 <18
2 1130 0.36 0 095 <3 <1.1 <2 4
3 1530 03 0090 <3 <1.0 <22
4 1930 0.30 0.078 <3 <0.89 <2.0
5 2330 0.29 0076 <3 <N.86 <19
6 0339 0.30 0.079 <3 <0.90 <20
4/16 WV 0730 0.27 0.072 <3 <0.82 <18
2 1130 0.35 0094 <3 <1.1 24
3 1530 0.32 0085 <3 <0.96 <21
4 1930 n.27 0072 <3 <0 82 <1.8
5 2330 n.27 0072 <3 <0.82 <18
6 0330 0.29 0.078 <3 <.88 <1.9
4/17 | 0739 0.27 0.072 <3 <n.82 <1.8
2 1130 0.3 0.083 <3 <0.94 <2.1
3 1530 0.27 0.072 <3 <0.82 <1.8
4 1930 0.26 0068 <3 <0 78 a7
5 2330 n.27 0 072 <3 <0.82 <1.8
6 0330 n.28 0.074 <3 <0 84 <19
4/18 1 0730 0.27 0.072 <3 <N.82 <1.8
2 130 0.27 0072 <3 <0.82 <1.8
3 1530 0.27 0 072 <3 <0 82 <1.8
4 1930 0.27 0072 <3 <0.82 <18
5 2330 0.27 0.072 <3 <0 82 <1.8
6 0330 0.27 0072 <3 <0 82 <18
4/19 1 0730 0.27 0072 <3 <0.82 <1.8
2 1130 0 27 0.072 <3 <0.82 <1 8
3 1530 0.27 0.072 <3 <0.82 <1.8
4 1930 0.27 0.072 <3 <0 82 <1.8
5 2330 0.27 1.072 <3 <0.82 <1.8
6 0330 0.27 0.072 <3 <0.82 <1.8
4/20 1 0730 0.27 0.072 34 0.93 2.1
2 130 0.14 0.036 13 1.8 40
3 1530 0 0 - 0 , =0
4 1930 0 0 - 0 0’
5 2330 0 0 - 0 0
6 0330 0.0'4  0.036 19 2.6 5.7

T/ T bottle broken; composite consists of 3 samples.



Table F
SUMMARY OF FIELD MEASUREMENTS l/
FMC CORPORATION
April 13-21, 1977

4/13 4/14 4/15 4/16 4/17 4/18 4/19 4/29
Station pH Temp pH Temp pH Temp pH Temp pH Temp pH Tenp pH Temp pH Temp
018 3. 22 10.3 22 10.4 22 10.5 23 10.4 24 10.0 25 8.7 25 6.1 25
10.6 25 110 25 1.7 24 12.0 25.5 11.6 26 10.8 26 100 26 11.4 26.5
Carboen
Assorption 12.5 35 12 2 32 12.5 25 12.3 33 12.5 27 12.6 28 12 0 21 12.0 29
Unit 13.0 43 12.7 39 13.0 40 13.0 43 12 9 38 12.8 4] 12.9 33 12 5 33
Sulfur Wash 1.4 15 2.4 15 05 .18 1.2 17 2 8 18 1.4 22 1.1 22 26 i9
2.5 23.5 7.5 20 2.9 26 37 25 3.7 21 3.1 23 4 4 23 40 23
Uis 6.4 14 7.6 14 76 17 7.3 16 7.4 17 65 19 4.0 17 7.6 19
9.7 18 91 17 9.4 20 99 20 8.4 18 93 22 91 19 9.9 20
022 10.2 14 9.7 14 88 14 9.6 14.5 9.8 16 10.2 17 8.8 13 9.7 18
11.3 16 11.0 16 12.4 25 10.3 16.0 10.2 n 10 7 17. 10 5 19 10.4 19

17 pH ang terperature eare presented in ranges of S.U. and °C



