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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY
7272 Cleanwater lane, [U-11 o  Olympia, Washington 98504-6811 e (206) 753-2353

MEMORANDUM
February 13, 1985

To: Lynn Singleton

From: Joe Joy~17"

Subject: Dilution Requirements for Some EPA Priority Pollutants in Secondarily
Treated Effluent to Meet EPA Saltwater Criteria

At your request I have constructed the two attached tables, the first contains
the following elements:

) EPA priority pollutants and their EPA criteria for the protection
of saltwater aquatic life

) Concentrations of these pollutants detected in secondary or tertiary
municipal wastewater

° The dilution required for maximum and most common concentrations of
these effluent pollutants to meet applicable EPA criteria.

The second table Tists some background concentrations of selected priority pol-

Tutants in Puget Sound. A brief explanation of these two tables and their
sources follows.

Criteria, Effluent Data, and Dilution: Table 1.

EPA priority pollutant saltwater criteria were taken from the Federal Registers
of: Nov. 28, 1980; Aug. I3, 1981; and February 7, 1984 (FR 1980; FR 1981; FR
1984). :

The concentrations of priority pollutants in municipal wastewater are listed
from a variety of sources:

® EPA maximum value: This was the maximum value detected in treated
effluent from fifty publicly owned treatment works (POTWs). The
POTWs included both secondary and tertiary plants. FEach was sampled
60 to 303 times for priority pollutants (Burns and Roe Industrial
Services Corp., 1982?

@ EPA median values: These values represent the median influent
concentration multiplied by the median removal efficiency reported
for activated sludge (A.S.) and trickling filter (T.F.) plants
(Burns and Roe Industrial Services Corp., 1982).
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. Los Angeles POTWs: These were mean secondary municipal effluent
Concentration from Los Angeles County Joint Water Pollution Control
Plants (JWPCP) (Mils, Dean and Porcella, et al., 1982).

o  MWDOE records: These are geometric means or the range of metal
concentrations in secondary treatment plant effluents summarized
from 14 to 19 samples (Heffner, 1982).

® Orange County: These are geometric mean concentrations from a
TrickTing filter (T.F.) and an activated sludge (A.S.) POTW in
Orange County (McCarty and Reinhard, 1980).

0 EPATOX: Values represent the range of concentrations in nine samples
from five municipal effluents in EPA Region 10. Samples were taken
in 1978 and 1980 (EPATOX, 1981).

. Other: Concentrations of individual pollutants from various journal
articles.

° Most Common: These concentrations were picked as the most represen-
Tative of secondary municipal effluents based on those concentrations,
or ranges of concentrations, listed in the table.

It is important to note that metals and cyanide effluent concentrations listed
in Table 1 are for total fraction. As a generalization, criteria were applied
to these data even if the criteria specified a particular fraction or ionic
state; e.g., arsenic +3, active copper, and free cyanide, etc.

The simple dilution requirements have been calculated for both the maximum and
the most common effluent concentrations to meet EPA marine acute and chronic
toxicity criteria. For our purposes, a generalization has been made concerning
the aquatic criteria:

° acute = anytime
® chronic = 24-hour = 30-day

Although thic is not strictly correct, the generalization provides a reasonable
method to evaluate all the various criteria. For more information on the dif-
ference between these terms, please see the November 28, 1980, Federal Registers
(1980 and 1984). The dilution factor does not consider individual pollutant's
chemical interactions, fate, transport mechanisms; e.g., bioaccumulation
potentials, synergistic effects, speciation in marine water, volitilization,
etc. It also does not consider the background concentrations of pollutants in
the receiving water.
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Background Pollutants: Table 2.

The second table lists background concentrations of some metals, polychlorina-
ted biphenyls (PCBs), and polynuclear aromatic hydrocarbons (PNA) in Puget
Sound. The data are taken from ceveral references, and include only concentra-
tions of these pollutants in Budd Inlet or outside the industrialized urban
embayments of Puget Sound; e.g., Commencement Bay, Elliott Bay, etc.

Jd:cp
Attachments

cc: Dick Cunningham
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Tible 1. EPA priority pollutants, their:

required to meet aquatic

saltwater aquatic life c¢riteria, concentrations in secondary and tertiary i
A1) concentrations are in ug/l.

life criteria at maximum and most common concentrations,

municfpal effluents, and dilution

YURIctrepal EFFLUENTS

POLLUTART SALTXATER CRIVERIA y DILUTION REQUIRENENTS
EPR 1 era 2/ Las 3/ - Orsnge 5/ :
CHRINIC RCUTE  24HR,  ANYTIME | gaxiwen sedian valuss angeves  wooe &/ comty ~ gpator 8/ omeEn - wost KHM; : MC‘!HR K;uc“u
&= ) value 1§ 3 POTHe racords 7 8 COMHON | Copagn Lonaon
Acenaphthens 3 1t - - 23 8.1 ¢ [} 8 -3 $
erolein 33 - - - .01
herylonitrile - - - - {B.&¢
Dieldrin - - L6819 &1 .1 <8,081-8.68¢ E.688 B 8 L §2
Aldrin ° . . 1.3 & {&.881-6.2 8,888 [ L}
Ratieony - - - 89 3.8 B =142 B.i
Arsenic /s
JArsenie (43) 308 - (63 {ize) 12 .8 {1 § 8 § (8 {4 1Y)
L Arsenic(+d) 2318 - - -
. Monosadiua sethanearsenate - - - -
Asbestos - - - © .
Benzene s188 7 ~ - I [ B L4 22 <8, 01-0.1 it ¥ ¥ L] (]
Benzi{dine - - - - (@.80 -
Beryllive - - - - 12 8.2 <b.B81-1.3 )
Cadaiua - - 430120 39038 199 &3 34 5.l {1-28 <8 Bi-12 1 g 2 [t 43 118}
Cardon Tetrachloride 58,088 - - - - 87 b : CBcd o (8.81 § | B f
Chlordane - - 6684 B89 8.2 {g.80¢ LR § H § 4
~Chlorinated Benzenes 168 121 - v 3304 W3 [ it 14 28
_.Hexachlorobenzene - - - v 19 .48t
24 S-tetrachlorobenzens - . - =
Jpentacklorobenzene - - - -
JTrichlorobenzens - - - - ki B8 b8 <hEE b.2
. Nonochlorobenzene - - = - 9 3 45 At et 2
Chlorinated Ethanes - - - o
_Menozhloreethane - - - - 960 ¢8.81 *
JJAyi-dichloroethane - - - - ] (6. b1
Ay2-dichloroathine 13,008 - - - 13,808 {l <881 1 ] 8
Ll dsteichloroethane 3w - - - a4 2 162 &7 2% <EB-LS 4] ) ]
hyhy2-trichloroethane - = - ® ] .81 ‘
gl 2-tetrachloroethane - . “ . .
Jhily2,2-tetrachloraethane o280 - - - H (8.81=t (B 1] .} §
JPentachloraethane 3% 28 . - L ', ] §
.. Hexachioroethane 948 - - - (B8t 8.8t 6 L
Chicrinated Naphthalenes 7.5 - - - <881 {8.81 ] 8

A1l footnotes on last page.



Table 1 - continued. EPA priority pollutants, their: saltwater aquatic life criteria,

toncentrations in sacondary

and tertiary municipal effluents, and dilutio

required to meet aquatic life criteria at maximum and most common concentrations, Al) concentrations are in ug/L.
POLLUTAKT SALTXYATER CRITERIA 77 ; NUNICIPAL EFFLUEKNTS DILUTION REQUIREXNENTS
a1/ a2 Les 3/ - Gringe 5/
CHR@TE W WNTE i aedtio value mgeles w0 & towty = poaror & .. DTHER  HOST ,,;;:F—‘ug'f',m, , ’,‘f;"—u—%’“—im
vilue " 45 I POTNS  records  TF &3 - COSEN | Cpangn Loason

Chlorinated Phenols - - - -
..A-chloro-3-aethylphenol - - - - 4
L4 b-trichloraphenol . . . o - 3 0.81-8.4 8.1
o003, 5 8-tetrachiorophanel 440 - - - 8 [
.$-chlorophencl 29,768 - - » L} 8
..3-chiorophenol - - - -
L2, 3-dichlierophenol - - a -
.2 5-dichlorophenal - - - -
..2y8-dichlorophenol - - - -
.3, 4-dichlorogheno! - - “ .
23,4, b-tetrachloropheno! - - - .
24, S-trichlorophenst - - - - <B.Bf .
L 2-tethyl=4-chlorophencl - - - =
.3-tethyl-4-chlorophenc] . . - -
thioroalkyl Ethers - - - - (8.0
JDislchlorosethyllether - - - v <891
Lbisi2-chlorcethylbather - “ - - (8.8!
L bis(2-chleroisopropyl Jathar » » - - (8.t
{hlorofors . - - . 1 3 Y b 16 Ly §.5-3 3
1-chlorophenal . - © - H A
(hrosiua
..Chroaiual+d) . - 18(54) 126811200} : ] ] 8 8
.Lhrosius(+3) 8,38 - - - 89 17 i . (2-3b f-8 58 ] L]
topsar . - 42 PRE0 1 3 I 11 Y & 58 2 7-8% 38 [ ] 18 7 (14) 83 (12N
Cranidetiree-KiN+ CN=) M} 2 @35 ) 2148 98 Y <e.o8l-0.4¢ b.8t tw 1802139 & (8 1669 13754}
D07 & aetabolites - - 8,880 8.13 1.3 <B.201-6.04 8,505 § 3 4 99
L.DDD(TDE) Job - - - 63 (8.001-8,(2 6,605 ] §
JJDE 4 - - - <B.821-9,88% 8,085 [} [
[ichlorobenzenes 1978 - - - LiH 2.4 8,67 (R.p1-8.1 .8t [ i
{ichlorobenzidines - - - - N : (8.8
lichloroethylenes 24,808 - - 17 4 [ %] {8.81-3.8 B! $ ¢
_bid-dichloroethylens 224,808 - - - it (R} <8.8l [ ] [}
2,4-dichloroghens] - - - . L} {B.81-1
Dichloropropanes 18,388 384 - - 8 <B.81-8.3 b. 81 | ] § [ ] 1
Dichloropropenes 198 - - - (8. 81 {8.8! ] []

All footnotes on last page.



Table 1 - continued. EPA priority pollutants, thefr: saltwater acuatic life criteria, concentrations in secondary and tertiary muniéipa! effluents, and dflutfon
required to meet aquatic life criteria at meximum and most common concentrations, All concentrations are ‘in ug/L.

POLLUTANT SQTKERERITERI& v RYNICIPAaL EFFLUENTS DILUTION REQUIRENENKTS
= ea 1/ g 2/ Les 3/ Orange 5/ ¢
CHRO@TE 2R, ANTUEE - auxtius aettan Values angeles  uaoe 3/ touty ~ gpeavox B/ omeer - xost Ko.;f-.gllif;hul : HustK R.O Nx’ax(;v;ls
, value 88 T POTHS  recerds  TF 48 - L0 | tomon | posson o
2,1-disethylphenol - - - - 18 AT - T
2,4-dinitrotoluene 59 - - Co. 2 (8,80 [¢:% 13 G,\ 3
1,2-diphenylhydrazing * - - - - 2 (3.84
Eadosulfan = N 8.0087 8.8%4 28 {d.ea! g.984 Bt Sge [ 1] 229+
Endrin - - 28023 8.837 <3.33: . 3.201 [} (]
Ethylbenzene a3 - - - 128 88 8.4 18 L4 L8 t ] 8
Fluoroanthene {8 16 - - 3 (0.8} 3.8 [} L] 8 3
Haloethers - C- - - [ <3.81
L l-thloroethyl vinyl ether - - ~ -
_.i-brosophenyl phenyl ether - - - -
_i-chloroghenyl phenyl ether - - , " -
..Ms(2-chloroethoxylaethane - - - - :
Halotethanes 12,088 6488 - - 42,8808 20 92 Y 1 (8,01-9¢ 184 i L1 L4 e
_droaoaethane - - - -
" thloroaethane - - - -
. thlorodibronoaethane - - - -
U dichlorceethane - - -

_.lichlorobrosonethane [ -
_lichlorodifiuoromethane -

L 2 D A ]

JJirichlerofluorosethane - - -
Heptachior - 8.8035 5.853 2 <B.881 B.88l B4 B4 L4 5558
- Hexachlorobutadiene 32 - - <8.08! ) .
Hexachlorocyclohexanes .- ° - - .
U lindane (gansa BHC) B.16 - - - 1.4 519 LIS CH.001-8.89 .82 8 8
.HC isoser mixtures 8.3¢ - - - 3.8¢ . - (h.pel-g.2¢ - 6.81¢ 1 1
___.alpha BHC - - - - 8.7 (8.281-6.25 8,081
....beta BKC - - - - 1.7 (2,881 <8601
....delta BKC - - - - <0.281-8.884
Hexachlorocyclopentadiene 7 - - - ' B N (8,881 ] 8
Isophorone 12,968 - - - 12 <8.B1-8.3 8.4 8 § :
Lead . 68¢ 25 (8,40 {220) L]l 18 42, 3 (3-288 2-14 38 g i 82 15 (48!
Kercury - - B 3L 2 bl 8.2 8.1 B.61-8.2 B.2 ] L V)] I 19 19
Naphthalene 238 - - - 2% W2 B8 ABk <B.61-0.2 8.2 & §
Nickel - - 184 148 479 3t 27 228 3-52 538 38 § 4 3 ‘95
Kitrobeazene 113 - - - ¢ . K <¥.81 ] ]

Alf footnotes on last page.
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aquatic life criteria,

concentrations in secondary and tertiar

y municipal effluents, and ditution

required to meet aquatic life criteria at maximum and most ctommon concentrations. All concentrations are in ug/L.
POLLUTANT SﬁLIg:zFR CRITERIA i HURICIPAL EFFLUENTS DILUTIOK REGUIRER ENTS
g ‘ i1/ pa 2/ Los 3/ Orange 5/
CHRO_%C_” RUTE MR, anvTINg aiclsus  gedian values angeles  wogE 4/ County = gearor 8/ omazm - wast RJ:_&%W ‘ Kmm MHI‘ :i”
, vilue 4§ TP records TP g - COMMON | pmnon Posaon X
Nitrephenols 4358 - - - 2481 L 8t
L dyd-diaitro-o-cresel - - - - (8.8t
oDititrophensls . - - - 8.0¢
.. Monenitrophenols - - - - 135 <8.91
..Trinitrophenols - - - - [ <8.01
Kitrosanines 33 - e = (8.at ] 2
LDimethylnitrosasing - - - - .
L Diprenylnitrosanine - - - -
JDisapropylnitrosasine - - - - e
Pentathlerophenc] 53 3 - - 43 {B.81-2 2 2 ] 7 f 12
Pheno] Jnee - - - 89 | N} 14 <B.81-2¢4 13 ) 8
Phthalate Esters 2044 - - - 2758 ) L ge
..bisi2-ethylhexyl)phthalate - - - - _ A8 18 2 { 28 9.3 <@.01-28 b ]
JDiethyl phthalate - - - - R 8.3 - (61 <8.81-3
L Dieethyl phthalate - - - - § [¢1 ] 14 5.4 <g.0l-2
LDi-ntbutyl phthalate - - - - 138 i 2 7 2.9 4.4 €8.8f-4
LDisncoctyl phthalate - - - - 12 LRI
.febutylbenzyl phthalate - - - - 88 8.2 8.9 <g.81 +
Pelychlorinated Biphenyls 18 - 8.6 - L 5.3 B.47  <aooes R85 £.05 [ 1 L1 e 1828
Polynutlear Aroaatic Hydrocarbons 304 - - - 16ae 8.1 8 8¢
. Aceaiphthylene - - - - s <E.81
_Anthracene - - - - 3 (8,81
..Benzeta)anthracene - - - - 1t (8.8 .
..Benzetb) flyoranthene - - - . <6.81
..Benzclk) fluoranthens - - - - <8, 81
.Benzalghyitperylene . - - - 4 <8.6¢
..Benzolalpyrene - e - - <8.8!
_Chrysene - - - - {1 <8.81
.Dibentata hanthracene - - - - b (8.8t
JFluorene - - - . H (N
..Indene(!,2,3-¢,dipyrene - - ° .. 42 8.9
.Phenasthrens - - - - LY <8.81
_Pyrene - - - - 1 (8.81-8.3

A1l footnotes on last page,



Table | - continued. EpA priority pollutants, their: saltwater aquatic life criteria, concentrations in secondary and tertiary municipal eff]uents, and dilution
required to meet aquatic life criteria at maximum and most common concentrations. All concentrations are in ug/L.

POLLUTANT SA.THATER CRITERIA HURICITPAL EFFLUEMNTS BILUTION REQUIRENENTS
e 1/ e o2/ Los 3/ Orange 5/
CHRONIC AQYYE 2R, ANYTIME | aidls sedian values mgeles xoee & county T paror 8/ omeeR - wost Hos: CUT){fﬁ.“ : K;t”“;“c‘m
value RS TF POTIS  records  TF &S COMMON | focnon - Losnon )
Seleniue - - - - 1843 1 (2.81-8.8
JSelenite - - 3 LH ‘
_.Selenate . - - - - ,
Silver - - - 2.3 44 1 4 i {§-3 ¢B.81-7 3 ot i8
Tetrichloraethylene 18,280 458 - - fee 4 4 168 8.4 1.5 8.81-7 18 [o8 ] s 2
Thalliua 213 - - - 2 t (6.81-5 1 i B
Toluzne 630 5808 - - 1es 2 3 4 (8.81-24 18 8 [} ! ]
Toxaphene - - - 8.87 (8.82, @ | 8 8
Trichloroethylene 2888 - - - 838 3 1 12 8.9 - (.81~ 1 . 4
Vinyl Chloride (Chloroethylene) - - - - ) (8.8} ’ i
linc - - 38 178 3888 52 156 269 2 {8-318 148 . B 2t t N

1/EPA maximum value from Burns and Roe Industrial Services Corp., 1982, Tables 4 and 7.
2/EPA median influent concentrations times percent removal for activated sludge (AS) and trickling filter (TF) plants. Data from Burns and Roe Industrial
Services Corp., 1982, Tables 9 and 11.
}/Secondary effluent values for Los Angeles County publicly ovned treatment works (POTWs). Data are as presented in Tadle III1-55 of Mills, Dean and
Porcella, et al., 1982, ’
4/Geometric mean or range of concentration(s) from secondary treatment plants as presented in Heffner, 1982,
5/0range County Sanitation District trickling filter (TF) and activated sludge (AS) effluent values in Table IX(Ql) of McCarty and Reinhard, 1980.
S/epatox STORET file treatment plant effluent values from EPA, 1981, °
Z/( ) = Proposed criterion promulgated by EPA:FR, 198¢,
tData from Buhler, Rasmusson and Nakaue, 1973,
t1Data from Table IX-5 of Dexter, Anderson, Quinlan, et al., 1981,
*Surmation of concentrations of chemicals in group.
TF = trickling filter
AS = activated sludge
< = Jess than



Table 2. Concentrétions of selected priority pollutants in Puget Sound
waters. All concentrations in ug/L unless otherwise noted.

Central Puget Sound?  Budd Inletb Point No PointC

Converted
Total Dissolved Particulate Soluble Total
Metals
Arsenic  1.5-2.0 1.4-1.8 <0.19 - -
Cadmium 0.3 0.3 - 0.3 0.3
Chromium -- - 0.21 - -
Copper 0.5 0.3-0.4 0.40 0.15 0.17
Lead 2.8 - 0.22 4.2 4.4
Nickel 1.3 0.3-0.4 0.10 0.30 0.40
Selenium -~ — 0.01
Zinc 1.9 - 1.55 1.1-2.0 1.3-2.3
Suspended
Particulates Surface
Water (ug/q) Film
Pcrd 0.004 0.100 0.012
Budd Intet
tonverted

Polynuclear Aromatic HydrocarbonsP Particulate Dissolved

Naphthalene 0.0002 0.021
Fluorene 0.0004 <0.001
Phenanthrene 0.0010 0.005
Anthracene 0.0008 <0.001
Fluoranthene : , 0.000/7 0.025
Pyrene 0.0018 0.003
Benzo( a) anthracene <0.0001 <0.001
Chrysenc <0.0001 <0.001
Benza(a)pyrene <0.0001 <0.001

aArsenic values from Carpenter, Peterson, and Jahnke, 1978-(Figure 1).
Dissolved cadmium, copper, and nickel values from Curl, 1982-(Table 5.6).
Total cadmium, copper, lead, nickel, and zinc from Schell,_gg.gl., 1977~

(Table 6.1).

bMet al values converted from Table 2 of Riley, et al., 1980 using Olympia
suspended matter concentrations (ppm, dry weight) and applying 8.6 mg/L dry
weight suspended load (Table 1) value for Olympia. Dissolved polynuclear
aromatic hydrocarbon (PNA) from Table 11, and suspended matter PNA values
from Table 15.

CValues taken from Schell, et al., 1977-(Table 4.1).

"dvalues from Pavlou and Dexter, 1979-(Tabie 1, Main Basin).



