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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

BEFORE THE ATOMIC SAFETY AND LICENSING BOARD

In the Matter of

CAROLINA POWER & LIGHT COMPANY
AND NORTH CAROLINA EASTERN
MUNICIPAL POWER AGENCY

Docket Nos. C

50-4
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(Shearon Harris Nuclear Power Plant,
Units 1 & 2)
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AFFIDAVIT OF WILLIAM T. HOGARTH IN SUPPORT OF
SUMMARY DISPOSITION OF EDDLEMAN CONTENTION 83/84B

County of Wake )
State of North Carolina )

WILLIAM T. HOGARTH being duly sworn according to law, deposes and says as
follows:

1. 1 am Manager - Environmental Technology Section Carolina Power & Light
Company (CP&L) and give this affidavit in support of Applicants' Motion for Summary
Disposition of Eddleman Contention 83/84B. I have personal knowledge of the matters
set forth b sein and believe them to be true and correct to the best of my information,
knowledge, and belief. A summary of my professional qualifications and experience is
attached as an exhibit to my affidavit included in Applicants' Motion for Summary
Disposition of Eddleman Contention 83/84, dated September 1, 1983.

2. In its Memorandum and Order (Ruling on Motions for Summary Disposition of
Eddleman Contentions 29/30, 64(f), 75, 80 and 83/84), deted November 30, 1983
("November 30 Order"), the Atomic Safety and Licensing Board stated at page 27 that my
Affidavit included in Applicants' previously filed Motion for Summary Disposition of

Eddleman Contention 83/84 did not address the issue of possible effects of "halogenated
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organic compounds that are carcinogenic as a result of the chlorination of cooling waters
in the Harris Plant.”

3. Since the time of the above referenced Memorandum and Order, on December
21, 1983, the Board of Directors of Carolina Power % Light Company approved the
cancellation of Unit 2 of the Shearon Harris Nuclear Power Plant. The cencellation of
Unit 2 means that the Cape Fear make-up 'structure also will not be completed since
Cape Fear River water is not needed as make-up for one-unit operation of the Shecaren
Harris Plant. Therefore, no water whatsoever from the Cape Fear River will be entering
the Harris reservoir. Thus, the only possible interaction of Harris plant discharges with
Cape Fear River water wouid be where Harris lake discharges, mixed with and diluted by
Buckhorn Creek flow, enter the Cape Fear River downstream of Buckhorn Dam.

4. A study was begun prior to cancellation of Harris Unit 2 to determine the
chemical makeup of discharges from CP&L's Cape Fear Plant upstream of the Harris
Plant. This study will not conclude until after normal chlorination practices at the plant
are studied through the peak summer season, probably in August 1984 (the plant does not
chlorinate during the winter under normal operation). The results of this study will be
reported at that time but should have absolutely no bearing on this contention since 1)
Unit 2 has now been cancelled and no Cape Fear water will enter Harris reservoir, and
2) the analysis of Dr. James A. Fava and Mr. Hans Plugge, included in Applicants'
Motion, and summarized below, concludes that discharges of possible carcinogenic
compounds from SHNPP will be so extremely minimal that no measurable increase in
health risk will be caused regardless of the chemical constituents of the Cape Fear
River.

5. In light of the new development as to Harris Unit 2 and in preparation for the
environmental hearing previously scheduled in this proceeding for January 1984,
Applicants had two further studies conducted of the health effects issue ra ised by part B

of Eddleman Contention 83/84. The purpose of this Affidavit is to demonstrate that



Applicants have now adequately addressed those human health effects, if any, associated
with SHNPP discharges. The results of this assessment support the Applicants' Motion
for Summary Disposition of Eddleman 83/84B.

6. The first study which Applicants had performed on this issue was one by Lawler,

Matusky & Skelly Engineers (LMS) where mathematical modeling was done to determine

possible concentrations of chlorine by-products in the plant, in the reservoir, and at the

Cape Fear River.

In that study, estimates of free available and total residual chlorine
concentrations that could be discharged into the Harris reservoir were made. Estimates
of total residual chlorine concentrations were done using calculations which incorporated
plant design specifications, planned chlorination practices, and lake hydrodynamics and
chemistry. These results are presented in Exhibit "A."

8. The LMS study predicts that no free available chlorine, the form of chlurine
most likely to react with chemical constituents in a waler body, is expected to be
discharged to the reservoir or the Cape Fear River.

9. Some concentrations of total residual chlorine are expected to be dischargzed.
Concentrations of total residual chlorine were conservatively estimated to be 4.0 ppb

T
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when using a 5 acre mixing zone in Harris reservoir (as referred to by the NRC Staff in

the Final Environmental Statement), 1.0 ppb in the 200-acre mixing zone allowed under
the Harris Plant NPDES permit, and 0.006 ppb in the Cape Fear River at the confluence
of Buckhorn Creek.

10. The second study which Applicants had performed was one in which Dr. James
A. Fava, Vice President, and Mr. Hans Plugge, Senior Scientist of Ecol« al Analysts,

Inc,, utilized the mathematical models to determine concentrations of possible

carcinogenic compounds in the Harris reservoir and Cape Fear River. Using the report of

Dr. Roger M. Bean, referred to by the Licensing Board in its November 30 Order, Dr.

Fava and Mr. Plugge determined which possibly carcinogenic compounds were most likely




to be discharged from the Harris plant. Relying on mathematical models of LMS and
appropriate dilution factors, concentrations of these carcinogens in the Harris reservoir
and at the Cape Fear River were calculated. Finally, the possible human health effects
of these concentrations was thoroughly analyzed. The conclusion of Dr. Fava and Mr.
Plugge was that the concentrations would cause no measurable increase in adverse human
health effects. The analysis of Dr. Fava and Mr. Plugge appears as an affidavit included
in support of Applicants' Motion for Summary Disposition of Eddleman Contention
83/84B.

11. Therefore, Applicants have now adequately addressed the health effects of
chlorinated discharges from SHNPP under the regulations, guidelines, and
recommendations of the EPA and NRC and as required by the National Environmental

Policy Act.

whs
This is the _{p day ofwg_, 1984

William T. Hogdrth

Sworn to and subscribed before
me thlsé da“y of Pebruary, 1984,

--,“

Notary P\;blxc

My commtssiorrexplres: Y4 - £%
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Or. William T. Hogarth 26 January 1984
Carolina Power & Light Company PA0R:cosvssonsd

The river model takes the concentration output from the lake, includes losses
traveling down Buckhorn Creek, and mixes the flow with the Cape Fear River
flow to obtain an incremental total chlorine concentration.

Sources of Data

Plant physical and operating characte. istics were taken from three sources:
the Shearon Harris Environmental Report - Operating License Stage (CP&L
1982), conversations with CP&L engineering personnel, and the Harris Plant's
Final Environmental Statement (NRC 1983). Chlorine information was taken
from several sources, including a recent chlorination study (LMS 1983) and
the four-volume set of Water Chiorination conferences (Jolley 1978; Jolley et
al. 1978; Jolley et al. 1980; Jolley et al. 1983).

Some minor differences in reported flow values were noted in the ER, particu-
larly in the makeup, blowdown, and evaporative flows. In the analysis, we
used the flows presented in Table 3.3-1 under maximum power; makeup, Clow-
down, and evaporation were 50, 27, and 23 cfs, respectively. However, in
several locations, the maximum blowdown rate is reported as 23.2 cfs (15
MGD). The higher value was used to be conservative.

The chlcrine dose of 3 mg/1 is based on the measured lake chlorine demand.
This 1is greater than the maximum capability of the current chlorination
system. At 1 hr per day for 309 days per year, the plant would use 112 tons
of chlorine per year.

A1l calculations are done using cne unit. The river and lake calculations
assume that the plant releases chlorine to the lake every day, and do not
account for downtime or reduced load.

Results

A complete discussion i3 presented in Attachment A. Using all the conser-
vative assumptions mentioned, the following results are obtained:

Total chlorine (TC) used by the plant 725 1b/day
(when chlorinated at a maximum rate
greater than present design)

TC release to the lake 6.3 1b/day
Average TC concentration over a S5-acre

zone (as mentioned in the FES) 2.6 ppb
Average TC concentration over a 200-acre

mixing zone (completely mixed model) 0.07 ppb
Average TC concentration discharged to

the Cape Fear 0.04 ppb or less
Average incremental TC in the Cape Fear 0.0005 ppb or less

Lawler, Matusky Z” Skellv Engincers
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Dr. William T. Hogarth 26 January 1984
Carolina Power & Light Company POgR: cssoanan

| The above levels are indicative of CRC. A conservative estimate for halo-
forms, using the same decay rate, would be 0.2% of the above CRC concen-
trations; for halogenated phenols, 0.08%. tote that the above numbers for
] total chlorine are well below the drinking water standards for total tri-
halomethanes (100 wg/1). Also, the lower limit of detection by amperometric
titration is 1.8 ppb in freshwater (Jolley and Carpenter 1682).

| SRS

If the plant model is ignored, i.e., haloforms as 0.2% of the foregoing no
longer applies, and it is assumed that 0.1% of the total plant dose goes to

1 halofecrms (TTAM) and is released to the lake, the following results are
J obtained:
. TTHM released to the lane 0.7 1b/day
‘ Average TTHM concentration over a 5-acre
mixing zone 0.3 ppb
Average TTHM concentration over a 200-acre
4 mixing zone 0.01 ppb
" Average incremental TTHM in the Cape Fear 0.0001 ppb
] Biological Effects
1 Attachment B presents our summary of the review of the literature. Tables
J B-1 and B-2 contain selccted toxicity, uptake, and depuration data for
aquatic corganisms. Table B-3 indicates some of the potential human health
» effects of chlorinated compounds.
’ The effects of chlorine and its by-products are discussed in Attachment B for
. specific aquatic species. To summarize the results, the levels of total
residual chlorine, free chlorine, chloramines, trihalomethanes, other halo-
g methanes, and chlorophenois found to cause acute and chronic toxicity to fish
species are generally well above the levels of total chlorine predicted to
g occur in the S5-acre mixing zone (2.6 ppb at maximum chlorination and no
P initial demand on CRC after discharge).
. Closure

The models, results, and biolegical affects are discussed in detail in the
. attachments. We have enjoyed workirg with you on this project. Please call
if you require more information. > il

Lawler, Matusky 7 Gkelly Enginecrs
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ATTACHMENT A

MATHEMATICAL FORMULATION OF MODELS

To determine the effect of the Harris plant chlorine use on the Cape
Fear River, three mathematical models were developed. The first,
and most complex, represents the plant itself. The second model
takes the results of the first and computes chlorine levels in the
lake. The third takes the results of the lake model and deter-
mines chlorine levels in the Cape Fear River (caused by the Harris
plant discharge).

Several conservative assumptions incorporated into the above
models will be noted in the description of model development.
The models do not directly account for the various by-products of
chlorination; rather, they are based on total chlorine use. The
resulting numbers (whether concentrations or pounds discharged per
day) are broken down into various chlorine components by using known
fractions (by-products/dose).

The total chlorine (TC) reactions are simulated using combined
residual chlorine (CRC) parameters. This is conservative because
other reactions that cause the disappearance of by-products (such
as the volatilization of chloroform) generally occur at the same
rates as the decay of CRC (Jolley et al 1981; Aaberg et al 1983).
Thus, the TC results are deemed indicative of CRC and can adequately
represent the other by-products.

A1l of the models begin with a general form of the conservation of
mass eguation:

Accumulation = Inflow - Qutflow + Sources - Sinks (1)

A-1
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For the basin, assuming it is completely mixed:

dc
5
Vs gt = O Cpn * (Qg - Q) Cp - Qg Cg - Kg Vg Cg - Qg Cg (3
where

Vg = volume of basin (ft?)

CS = average concentration of chlorine in basin (mg/1)
Qu = makeup flow [cfs)

C_ = makeup chlorine concentration {mg/1)

QR = circulating water flow (cfs)

Q. = evaporative flow (cfs)

= cooling tower chlorine concentration (mg/1)

QB = blcwdown flow (cfs)

KS = decay coefficient in basin (sec'l)

For the piping:

dC
R '
Vagt " O Cs* Qg (Cp-0) - Qg Cp - Kp Vg Cg (4)
where
VR = volume of piping (ft3)
CR = average concentration of chlorine in piping (mg/1)

CD = chlorination dose (mg/1)
D = immediat2 chlorine demand (mg/1)

KR = decay coefficient in piping (sec‘l)
For the cooling tower:
dCy
Vrat " QR G- Vi Cr- (G- Q) Cp - Ky Vp G (5)

A-4
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The volume of the lake - 72,000 acre-ft - could be used. However,
this would be guaranteed only if the plant discharge were at the
upstream end of the lake. The whole lake may take part, but in
general, the mixng is only partial, and some short-circuiting may
occur. A conservative assumption would be to use the volume of the
mixing zone. This not only uses substantially less volume than is
available but also enables the prediction of CRC levels at the edge
of the zone. Using a depth of 40 ft in the 200-acre mixing zone
gives a volume of 3.5 x 108 ft3. wWith the parameters already
ment ioned, Equation 8 can be written as:

9
G (mg/1) = 0.000011 W (1b/day) =

With a 6.3 1b/day plant release, the computed level at the lake
discharge or edge of the mixing zone is 0.07 ppb (note the unit
change). <Cquation 9 can be used for any paraneter that has a decay
rate of 4 per day; for other rates, use Equation 8.

Most of this large decrease is due to residence time and decay.
As a sensitivity analysis, the decay coefficient is decreased by a
factor of 10. The resulting concentration is then 0.7 ppb. Then,
when the mixing zone area is cut down to five acres, the resulting
concentration is 14 ppb. Using the original decay rate and a 5-acre
zone, the concentration is 2.6 ppb.

The above numbers are conservative for several reasons.

e No sedimentation has been incorporated; several
chlorinated by-products have an affinity for
particulates that will settle out of the water
column, and eventually be buried and removed from
active participation in the lake ecosystem.

e No immediate demand in the lake has been consid-
ered, which could be exerted on CRC.

BT 8
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for no losses within the plant (Jolley et al. [1983] observed a loss
of 84% through a cooling tower) cor the lake. Again, this also
assumes that the decay rates for the haloforms are the same at that
used for CRC. The levels of halophenols will be lower than the
haloforms.

The Bean table can also be used to partition the results from the
plant model. However, this table is based on total dose, whereas
LMS values include the removal of chlorine by inorgénic demand.
Since the LMS values are representative of CRC, the highest ratio of
haloforms to oxidants in Bean's table (0.1%/50% = 0.2%) should be
used to be conservative. In other words, since the model results
are indicative of CRC, and Bean has a minimum of S50% of the dose as
oxidants (CRC), the amount of haloforms, as a fraction of CRC, is
double the numbers presented in the table, or (.2%. Using the
computed lake level of 0.07 ppb results in a haloform level of
0.1 ppt in the lake.

Summar

As already mentioned, several conservative assumptions were used in
developing the three chlorine model: to determine the effect of
the Harris piant discharge on the cooling lake and the Cape Fear
River. The following results were obtained:

Total chiorine (TC) used (maximum rate) 725 1b/day
Total chlorine released from the cooling tower 9.4 1b/day
Total chlorine released to lake 6.3 1b/day
Average TC concentration over a completely- 2.6 ppb

mixed 5-acre zone
Average TC concentration over a completely- 0.07 ppb

mixed 200-acre mixing zone
Average TC concentration discharged to Cape Fear 0.04 ppb or less
Average incremental TC concentration in Cape Fear 0.05 ppt or less

A-15
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ATTACHMENT B

AQUATIC EFFECTS OF CHLORINE

Tables B-1 and B-2 contain selected toxicity, uptake and depuration
data for aquatic organisms. Table B8-3 indicates some of the poten-
tial human health effects of chlorinated compounds that hava been
identified from chlorinated waters. The information contained in
these tables by no means exhausts the extensive data base concerning
the effects of chlorinated compounds on the aquatic environment and
human health., Where possible, data for species indigenous to the
Cape Fear system or for closely related species were chosen.
Data on salmonids were not included except where little or no other
information existed. Among fish species, salmonids are the most
sensitive to chlorinated water, and bec2use they are cold-water
fishes would not be expected to occur in the Cape Fear system.

The levels of total residual chlorine, free chlorine, chloramines,
trihalomethanes, other halomethanes, and chlorophenols found to
cause acute and chronic toxicity in fish species are above the
maximum levels of total chlorine predicted to occur in the 5-acre
mixing zone (0.0026 mg/1). The lowest level of any chlorine species
causing an effect on fish species was chloramine (Table B-1).
Arthur and Eaton (1971) found that at 0.016 mg/1 total chloramine
reproduction, measured as number of eggs produced, was reduced in
fathead minnows (Pimephales promelas). Although not an indigenous

species, this was the only long-term chronic test where such a
sublethal effect was measured.

For invertebrates, acute toxicity levels for the various chlorine

species were above the 0.0026 mg/1 total chlerine concentration pre-
dicted for the S5-acre mixing zone. However, the chronic no-effect

B-1
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found in the water (Table B-2). For chloroform, the BCF ranged from
2-6; for bromoform the BCF for molluscs was ~1, indicating little
or no accumulation above water concentrations. For shrimp and
menhaden, the BCF ranged from 3-50; however, the data indicate a
steady-state level of 0.04 «g/g (ppm) in tissue at the higher
exposure concentrations, which is similar to that found in organisms
exposed to lower water concentrations (Gibson et al. 1981).

The highest BCFs were for chlorophenols (83-1300). However, chloro-
phenols are expected to be present only at 0.1% of the total chlor-
ine, so any bioaccumulation will be slight.

In all cases depuration rates are rapid. For the trihalomethanes,
the half-life is one day or less; for chlorophenols, half-1ife is on
the order of 1-10 days, depending on the organism and form of
phenol.

Data on carcinogenic potential also include oncogenecity which
is defined as tumor-forming. It should be noted that not all tumors
are malignant, Of the compounds listed in Table B8-3, only chloro-
form and 2,4,6 chlorophenol are currently requlated by EPA as
carcinogens.
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COMPOUND

TR IHAL OME THANE S

Chiloroform

Bromoform

OTHER HAL OME THANES
Dichloromethane

Methylene
chloride

Methyl
chloride

Methylbromide

CHLORAMINES

Monachloranine

b

T SECIES

Lepumis macrochirus
Lepomis macrochirus
Micropterus salmoides
Tctalurus pur tatus
Brevoortia tyrannus
Penacus aztecus
Morcenaria mercenaria
rv,-.'.;,?xr‘: vir ;i:lif.l
Protothiaca staninea
Leg is macrochirus

D

sphnia A1

Lepomis macrochirus
rli,’lllid miJH.!

chirus
T l‘f-l‘S
pri elas ¥
hirus

ApOomiIS macr

‘V
»
Lyprinodon var
> ¥
]
le

SPOMIS Macr

Menidia beryllina
Lepomis macrochirus
Menidia beryllina

otropis atherinoides
cornutus
spilopter us
Lepomis macrochirus

Lyprinus carplo

Gamwnarus pseudol imnaeus

Pimephales promelas

Notemigonus crysoleucas

Ictalurus punctatus

Rdad  aed Land e el e e et

TABLE B-1 (Page 1

TOXICITY DATA

f 2
of ¢

FOR

CHLORINATED COMPOUNDS

acute LCSO
acute LCSO
acute LC50
acute LCS0

acute LCS0
acute LCS0

ute LLS0

Cule
ute

LCS0
LCS0

LYY
LL50
LCS50
LCSO

LC5(
LCS0
LC50

acute LCSO @
30°C

acute LCS0 @
30°(

acute LCS50 @
30° (

acute LCS50 @
30°C

adute LLSO @0
30° (

chronic-1ife
cycle

chronic-life
cy le

acute

DURE: TON

)

(as total

(as total

(as total

{

s total

total

0.35%
residual
0.45
residual
0.41
residual
1.23
residual chlorine)
1.50
residual

<0.0 ih

chiorine)
chlorine)

chlorine)

chlorine)

__SOURTET

Anderson and Lusty 1980

Gibson et al. 1981

Gibson et al,

Brooks and
Brooks and
Brooks and
Brooks and
Brooks and
Arthur and
Arthur and
Heath 1978
Heath 1978

Heath 1970
Meath 1978

1981

Seegert 1978
Seegert 1978
Seegert 1978
Seegert 1978
Seegert 1978

Eaton 1971

Eaton 1971
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TABLE 8-1 (Page 2 of 2)

TOXICITY DATA FOR
CHLORINATED COMPOUNDS

Nl v el el e e e e ee® Beee® e

COMPOUND SPECTES TEST DURATION ———— WESOLYS (mg/Y)  SOURCE®
CHLOROPHENOL S
2-chlorophenol  Lepomis macrochirus acute LCSO 96 hrs 8.15°
Pimephales promeVas chronic early
1ife stage test 30 days >3.9
4-chlorophenol  Lepomis macrochirus acute LCSO 96 hrs 3.8
Carassius auratus acute LCS0 24 hrs 9.0
Carassius auratus acute LCS4 8 hrs 6.3
3-chlorophenol  Salmo gairdner acute? 48 hrs 10.0
4-chloro- Pimephales promelas acute LCSO 96 hrs 0.03
3-methyl phenol
2,4,6-trichloro- Daphnia magna acute LCS0 96 hrs 2.6
phenol Pimephales promelas acute LCSO 96 hrs 9.0
Pimephales promelas chronic early 30 days 0.7
iife stage test
Lepomis macrochirus acute LCSO 96 hrs 0.3
FREE CHLORINE Notemigonus crysoleucas  acute LCS0 9 hrs 0.19% Heath 1978
: @24 °C
Ictalurus punctatus acute LCS0 96 hrs 0.06® Heath 1978
@ 24 °C
Lepomis macrochirus acute LCSO 96 hrs 0.39% Heath 1978
e 25°C
TOTAL RESIDUAL Alosa aestivalis (egg) acute LCSO 80 hrs 0.3 Morgan and Prince 1977
T CHLOKTNE Klosa aestivalis
" (Tarvae-1-Z-days old) acute LCS0 24 hrs 0.28-0.32 Morgan and Prince '977
Alosa aestivalis
T ({Tarvae-1-Z-days old) acute LCSO 48 hrs 0.24-0 .25 Morgan and Prince 1977
Alosa aestivalis
{3 day old Tarvae) acute LCSO 24 hrs ~0.10-0.12 Morgan and Prince 1977

PAIY data compiled from 1980 €PA water quality documents unless other wise noted.

No effect concentration based on reduced production of young,

Geometric mean of all values for the species.
elo«est concentration that killed S0% or more.

gMeasured as TRC at the peak of the chlorination pulse with free chlorine representing >50%.
At <0.26 mg/1 THC, 1.6% of larvse that hatched had vertebral abnormalities; at 0.31-0.38 mg/) about 15% were abnormal.

.
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TABLE 8-2

EJOCONCENTRATION FACTORS (BCF)
AND DEPURATION RATES FOR
CHLORINATED COMPOUNDS

COMPOUND SPETTES BCF— TISSUE — DEPURATTON WATE SOMRCE®
TP IHAL OME THANE S
Chloroform Lepomis macrochirus 6 Whole body t 1/2 <1 day’. Veith et al. 1980
[epomis macrochirus 2-3 Whole body t 1/2 <20 hrg Anderson and Lusty 1980
Micropterus salmoides 2 Whole body t 1/2 <4 hrs b Aderson and Lusty 1980
Tctalurus punctatus 3 t1/2< 2hrs Anderson and Lusty 1980
Bramoform Mercenaria mercenania Whole bedy
Crassostrea virginira 1 Whole body Gibson et al, 1981
Protothaca staminea Whole body
Penceus aztecus } 3-50 Whole body Gibson et al. 1981
Brgvoortia tyrannus Whole body
CHLOROPHENOL S 1
2-chloropheno) Lepomis macrochirus 214c whole body t 1/2 <1 day Veith et al. 1980
2,4,5-trichloro- 110
phenaol
2,4,6-trichloro- Salmo gairdneri t 1/2 <10 day Landner et 2%, 1977
phenol
Mytilus edulls 35-60, Soft body Geyer et al. 1982
Ié.‘nﬂ? organics 150 Edible portion "
BROMDORGANICS
2,4, 6-tribromo- Pimephales promelas 83 Whole body Kueh) et al, 1978
phenol
2,4,6-tribromo- Pimephales promelas 1300 Whole body Kuehl et al. 1978
anisole

a0 data compiled from 1980 EPA water quality criteria documents unless otherwise noted.
'[st!nated from data tables.
Calculated BCF (EPA 1980)
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Chloroform

CHLOROPHENOLS|

2-chloropheno)
2,4,.5-trichloro-
enol

gairdner)

b-trichloro- q

nol
Myt 1 lus edulis
5.;11:’ organics

BROMOORGANICS

2.4, 6-tribromo- imephales promelas

phenol
2.4.6-tribromo-

anisole

Pimephales promelas

TABLE B-2

BIOCONCENTRATION FACTORS (BCF)
AND DEPURATION RATES FOR
CHLORINATED COMPOUNDS

DEPURATTON WATE

1/2 <1 day’
1/2 <20 hrg
1/2 <4 hrs
1

]2 < 2 hrs

t 1/2 <] day

t 1/2 <10 day

Soft body
Edible portion

LX)

1300

af\ll jata compiled from 1930 EPA water quality criteria documents ualess otherwise 2oted.

b
"Estimated from data tables

“Calculated BCF (EPA 1980)

SOURCTE ®

Veith et al. 1980

Anderson and Lusty 1980
Anderson and Lust y 1980
Anderson and Lusty 1980

Gibson et al. 198]

Gibson et al. 1981

Veith et al. 1980

Landner et al. 1977

Geyer et al, 1982

Kueh) et al, 1978

Kueh! et al, 1978
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‘.m%pc o

henol Exon and Koller 1983 and

"OPt
phenol
hloropheno)
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Severn 1980

npiled from 1980 EPA water ma.lty criteria documents unless otherwise noted

noter activity only.
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