


Table C-1. continued. EPA griority pollutants, tr'veir: §altv'vater aquatic life criteria, concentrations in secondary and tertiary municipal effluents, and dflution
required to meet aquatic life criteria at naximum and most common concentrations. Al concentrations are .in ug/L.

POLLUTANT SALTHATER CRITERIA ; AUNICIPAL EFFLUENTS DILUTION REQUIRENENTS
- era 1 A 2/ Los 3/ Orange 5/
ACUTE CHRONIC  24HR.  ANYTIME  |,ayiqus edian values Angeles  wooe 4/ Comgy ~ eearox B/ omeer - wost ,o;f’uj‘"%im HO%M_—O—NH—I—CT
value 45 PO records TP AS COMN | Conagn " tosson i

2,4-disethylphenol - - - - 18 <8.81 I T
2,4-dinitratoluene 398 - i - 2 <8.81 (.81 [] ]
{,2-diphenylhydrazine - - - - 2 <8.81
Endosul fan - - 0.0887 B.834 L (8.8 8.08! 8 581 2 29
Endrin - - 2.2023 8.837 <8.001 8.001 ?
Ethylbenzene 428 - - - 128 e.8 1.8 18 (U N TR N ] | (] [
fluoroanthene 48 16 ~ - 33 (8.81 <8.8! [ [] 8 1
Haloethers - - - - ) (8.91

__2-chloroethyl vinyl ether - - - -
__4-brosophenyl phenyl ether - - - -
__4-chiorophenyl phenyl ether - - - -
__bis{2-chloroethoxylaethane - - - -
Haloaethanes 12,888 o408 - - 42,8804 28+ ] 18+ (.81-9¢ 8¢ . 4 [ 94
__Brososethane -
__Chloroaethane - - -
._Chlorodibrososethane - - -
__Dichlorosethane - - -
_.Dichlorobrososethane -
__Dichlorodifluorosethane - - -
__Trichlorofluorosethane - - -
Heptachlor - - 2.8036 8.833 2 <8.091 8.e01 8t I 8¢ 5554
Hexachlorobutadiene 32 - - - {8.281

Hexachlorocyclohexanes
8.19 B.15 (9.831-9.89 8.805 [] 8

__Lindane {gassa EHC) 2 - - - 1.4
__BHC isoser sixtures 8.34 - - - 3.8¢ {8.801-8.7¢ 8.811 LH 104
____alpha BRC - - - - 8.7 {8.891-8.21 8.081
____beta BHC - - - - 1.7 (8.0881 (8.091
__delta BHC - - - - <8.081-0.004
Hexachlorocyclopentadiene li - - - {8.801 <9.08! [ ]
[sophor one {2,980 - - - 12 <8.81-8.3 8.1 [} ¢
ead 588 25 (8.6} (228) L1} ] ¥ 3 3-200 2-14 M) 8 (8) 8 (1} 8 (2 {5 t44)
fercury - - .11 37019 2 il 8.2 , 8.1 {8.81-8.2 8.2 g (8 8@ i 19 (9
Naphthalene 1358 - - - U .2 8.57 9.86  (B.91-0.2 8.2 [} [}
Vickel . - 1.1 148 879 i1 2i 228 (3-58 5-58 38 [] ] 3 75
Nitrobenzene 0688 - - - 4 (9.81 ] 8

A1l footnotes on last page.



Table C-1. continued. EPA priority pollutants, their: saltwater aquatic life criteria, concentrations in secondary and tertiary municipal effluents, and dilution
required to meet aquatic life criteria at maximum and most common concentrations. All concentrations are in ug/L.

POLLUTANT SALTNATER CRITERIA 7 MUKICIPAL EFFLUENTS DILUTION REOUIRENENTS
eea 1, EPA _2_/ Los 3/ Orange 5/
ALUTE  CHROKIC 24HR.  ANYTIME aaxisus median values Anqel-e-s ¥DGE _4_/ Cosnty —  EPATOX ﬁ/ OTHER - uOSI N—%‘%‘ LHRONIC
value 4§ TF POTM  records TP AS COMIN | prany, | Fost e
. Comaan Conmon
Nitrophenols 4858 - - - 248 2+ '
_.2,4-dinitro-o-cresol - - - - 9.2
__Dinitrophenals - - - - (8.81
__Mononitrophenols - - - - 2354 <8.81
__Trinitrophenols - - - - 4 <9.81
Nitrosanines 33 - - - (@.81 [} [
_.Disethylnitrosasine - - - -
__Diphenylnitrosanine - - - -
_.Di-n-propylnitrosaaine - - - -
Pentachlorophenol 53 M - - 442 8.081-2 b2 8 7 ] 12
Phenol 5828 - - - 89 8.8 14 8.81-24 18
Phthalate Esters 2944 - - - 27584 2 B
__bisi2-ethylhexyliphthalate - - - - 418 12 M 4 28 9.3 <8.81-20 18
_Diethyl phthalate - - - - n 8.3 - e (8.81-1
__Dinethyl phthalate - - - - 5 ¢1 ] {8 5.4 <8.21-2
__Di-n-butyl phthalate - - - - 138 ! i 9@ 2.9 4.4 {8.81-4
_.Di-n-octyl phthalate - - - - 12 8.1-1.1
_.h-butylbenzyl phthalate - - - - 2208 0.2 2.9 {8.81 "
Polychlorinated Biphenyls 1] - 8.83 - L 3.3 8.47  <8.805 2.05  8.85 2+ 2+ 1 1824
Polynuclear Aromatic Hydrocarbons 384 - - - [LLD 8.1¢ B 8+
__Acenaphthylene - - - - 3 <8.81
__Anthracene - - - - 32 <8.21
_.Benzolalanthracene - - - - 3 <g.81
__Benzo(bifluoranthene - - - - (8.81
__Benzo(k}fluoranthene - - - - 8.81
__Benzolg,h,ilperylene - - - - 4 {8.8!
_.Benzolalpyrene - - - - <8.01
__Chrysene - - - - 1t (8.81
_.Dibenzola,h)anthracene - - - - 3 8.81
__Fluorene - - - - 5 <8.81
_.Indeno(l,2,3-c dipyrene N = - - 42 (8.8!
_.Phenanthrene - - - - 32 (8.81
TPyrene - - - : 1 (8.81-0.5

A1l footnotes on last page.



Table C-1, continued. gpp priority pollutants, their: saltwater aquatic life criteria, concentrations in secondary and tertiary municipal effluents, and dilution
required to meet aquatic 1ife criteria &t maximum and most common concentrations. All concentrations are in ug/L.

POLLUTANT SALTWATER CRITERTA 17 /HN!CIPALEFJUJENYS DILUTION REQUIREMNENTS
i € 1, PR 2, Los 3/ Orange 5/
ACUTE  CHROVIC  24HR. ANYTINE | ivigca sedian values Angeles  wpoe 4/ Counzy = eearor 87 oTHER - wosT Nos: el Infﬁ.u, Hacstn 0 N;“C“u'
value 8§ I POTHs  records TP A8 B CONMON | fopnon Conaon

Selenius - - - - 18435 7 <8.01-8.8

_Selenite - - St e

__Selenate - - - -

Silver - - - 2.3 L1 { | 2 (1-3 <8.81-7 5 { 18

Tetrachloroethylene 18,208 458 - - 12e8 ¢ [ 168 8.6 1.5 @.81-7 12 g 8 ? 2

Thalliue 2138 - - - 2 1 <8.81-5 i ] [}

Toluene [N 1] Seee - - 1iee 2 i i} <8.81-248 12 [] 8 [} []

Toxaphene - . - 8.97 <8.82 <8.82 [ ] []

Trichloroethylene 2008 - - - 438 M | 12 8.9 . <8.81-8 3 [] [}

Vinyl Chloride (Chloroethylene) o - - - se8 8.0t

linc - - 58 178 Jgee 52 136 268 n @8-318 188 [} 21 { &3

yEPA maximum value fron Burns and Roe Industrial Services Corp., 1382, 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. )

.3./Secondary effluent vaiues for Los Angeles County publicly owned treatment works (POTWs). Deta are as presented in Table II1-55 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.

E/Orange County Sanitation District trickling fiiter (TF) and activated sludge (AS) effluent values in Table IX{Ql) of M:Carty ard Reinhard, 1980,

6/EPATOX STORET file treatment piant effluent values from EPA, 1981,

Z/( ) = Proposed criterfon promuigated by EPA:FR, 1984,

tData from Buhler, Rasmusson and Nakaue, 1973,

ttData from Table IX-5 cf Dexter, Anderson, Quinlan, et al., 1981,

*Summation of concentretions of chemicals in group,

TF = trickling filter .

AS = activated sludge

< = Jess than



It is important to note that metals and cyanide effluent concentrations
listed in Table C-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 considerations to meet EPA marine acute and
chronic toxicity criteria. For our purposes, a generalization has been
made concerning the aquatic criteria:

0 acute = anytime
0 chronic = 24-hour or 30-day

Although this is not strictly correct, the generalization provides a
reasonable method to evaluate all the various criteria. For more informa-
tion on the difference between these terms, please see the November 28,
1980, Federal Registers. The dilution factor does not consider indjvidual
pollutant's chemical interactions, fate, transport mechanisms; e.q.,
bioaccumulation potentials, synergistic effects, speciation in marine
water, volitilization, etc. It also does not consider the background
concentrations of pollutants in the receiving water.

Table C-2 Tists background concentrations of some metals, polychlorinated
biphenyls (PCBs), and polynuclear aromatic hydrocarbons (PNA) in Puget
Sound. The data are taken from several references, and include only
concentrations of these pollutants in Budd Inlet or outside the industri-
alized urban embayments of Puget Sound; e.g., Commencement Bay, Elliott
Bay, etc.
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Table C-2. Concentrations of selected priority pollutants in Puget Sound
waters. All concentrations in ug/L unless otherwise noted.

Central Puget Soundd 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/qg) Film
8 0.004 0.100 0.012
Budd Inlet
Converted

Polynuclear Aromatic Hydrocarbonsb Particulate Dissolved

Naphthalene 0.0002 0.021
Fluorene 0.0004 <0.001
Phenanthrene 0.0010 0.005
Anthracene 0.0008 <0.001
Fluoranthene 0.0007 0.025
Pyrene 0.0018 0.003
Benzo(a)anthracene <0.0001 <0.001
Chrysene <0.0001 <0.001
Benzo(a)pyrene <0.0001 <0.001

dArsenic 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 Sche]], et al., 1977-
(Table 6.1).

bMetal values converted from Table 2 of Riley, et al., 1980 using Olympia
suspended matter concentrations (ppm, dry weight) and applying 8.6 ma/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).

dyalues from Pavlou and Dexter 1979~(Table 1, Main Basin).
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APPENDIX D
SAMPLE DILUTION MODEL* RUN

The sample model output shown in this Appendix is for the Station #406,
Nisqually Reach. Figure 8 in the main report shows its location. The
Density Profile is the case of maximum stratification for the period of
record. The flowrate is 1.0 MGD with the diffuser at maximum depth of 123
meters. The units are in meters and m/s. Other input parameters are:
port angle (zero degrees), discharge density (1.0), number of ports or
diffuser size (3 ports), and port diameter (.112 meters or .367 ft). Port
velocity is calculated from port flowrate and diameter. Table D-1 shows
the output results.

The printout interval was selected at 5 meters; however, a smaller interval
could be selected if finer resolution is needed. The output variables
trace the plume and its characteristics along its trajectory. T is a time
based on the centerline velocity. S is the distance along the centerline.
X and Z are distances measured horizontally in the direction of the dis-
charge and vertically from the water's surface to the center of the plume,
respectively. Elevation is the vertical distance to the centerline of the
plume from the level of the discharge. D is the diameter of the plume and
DILN is the centerline dilution. The dilution and height of rise to the
trapping level are also given.

In the example shown, the centerline of the plume rose 19.2 percent of the
total depth, which was to 99.4 meters, and attained a centerline dilution
of 176.3 to 1. In the terminology of the problem, the plume was "trapped"
at this level. This means that the buoyancy of the plume equalled the
buoyancy of the ambient water at this point. Since the plume attained a
176:1 dilution ratio, it passed the 100:1 dilution criteria originally set
forth.

* EPA PLUME model (A. Teeter and D. Baumgartner. 1979) was used for the
sample initial dilution calculation.

D-1



953 FLUME VERSION 2.3 9/12/77
OuxxnxxxxQ BUOYANT FLUME IN A DENSITY STRATIFIED MEDIA*%%% k%% %s
ONISQUALLY REACH FLUME DATA 5/54 MAXIMUM

-CASE NO. 1 INITIAL CONDITIONS .....
Q UNITS: MKS
- FORT ANGLE .« « « & & o« & s+ « o« o = Q.0
@ FROUDE NUMBER .« « « ¢ « « « « o @ 89.3
LENGHT FOR FLOW ESTABLISHMENT . . .63
INTEGRATION STEF LENGTH .. « .« . 117
FRINTOUT INTERVAL e e e e s s e 5.00
XB v e o o o o o« o« « s« s = = o « =« A2
0 e e e s e e e e e s e e = e . 122.94
DISCHARG DENSITY e e e 4 e s e = 1.00000
FORT DEFTH e e = e & o &« & « o = 127,00
FLOWRATE ¢ « & « o =« = = &« o o « = . 44000E-Q1
NUMBER OF FORTS « « o « « o« o « .
DISCHARGE VELOCITY .« + « « « « « 1.49
FORT DIAMETER e & ®» ®» s 1 e e » = .11 200E+QQ
DENSITY STRATIFICATION DEFTH RHO
Q.20 1.01307
5.00 1.02184
1. 00 1.02187
20.00 1.02204
60.00 1.02217
123.00 1.02259
T S X Z D ELEV THETA DILN
?.85 5.895 .73 119.57 1.71 Z.43 73.9 16.2492
25.27 10. 60 4.64% 114,62 .2 .28 87. 1 47.714%
47, 66 15.64 5.12 109. &0 4.82 13.40 5.7 89.1494
64,95 20.69 S5.44 104, 56 .37 18.44 86.7 12Z4,8856
89.78 2E.T7E 5.72 99.53 7.92 23.47 87.0 176.3410Q
120.18 Q.77 5.99 ?4.49 ?.48 28.51 86.6
1466.21 5.82 6.45 89.47 11.03 I3.5=2 78.4
180.5S4 36.52 6.73 g88.86 11.25 4,14 w.0
~LAST LINE ABOVE IS FOR MAXIMUM HEIGHT OF RISE.
ATRAFFING LEVEL IS 99.4 WITH DILUTION OF 177.0285
HEIGHT OF RISE= 19.2 FERCENT OF DEFTH
@.114 CF SECONDS EXECUTION TIME.
Table D-1

Sample Output for a Dilution Model Run
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APPENDIX E

LIST OF INDIVIDUALS
WHOSE WRITTEN COMMENTS ON THE DRAFT REPORT
WERE RECEIVED

Written comments were received on the draft report of Discharge Zone
Classification System for Southern Puget Sound were received from following
individuals:

Lacey, Olympia, Tumwater, Thurston County (LOTT) STP Phase II
Project
Gene Asselstine

Thurston County Commissioners
George Barner
Karen Fraser
Les Eldridge

The Citizens Advisory Committee of LOTT II
Charles Woelke

City of Lacey
Mark Brown

The Advisory Committee of LOTT II
Dave Skramstad

City of Tumwater
Leonard Smith

Washington State Department of Fisheries
Ronald Westley

Washington State Department of Natural Resources
Dave Jamison

Washington State Department of Ecology
Bob Saunders
Tom Eaton

Nisqually Indian Tribe
Richard Wells

Squaxin Island Tribe
David Whitener
Brian Wood

Parametrix, Inc.
Waite Dalrymple

Citizen
Nancy Kroening
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