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GLOSSARY (continued)

Apfll 29, 2007 May 7, 2008

Degradation: An increase in the concentration of the pollutants of concern (POCs) within a surface
water measured on a pollutant-by-pollutant basis.

Dcpartment: Missouri Department of Natural Resources.

Designated Use: A beneficial use desi!:,>nated to a water of the state as shown in Tables G
and H of the Water Quality Standards (WQS).

Existing Source: Penmtled discharge facilities that are in compliance with the tenns and conditions of
their pennits at the time existing waleI' quality (EWQ) is first detennined for a segment.

Existing Use: Those beneficial uses actually attained in the water body on or after November 28, 1975,
whether or not they are designated in the Water Quality Standanls.

Existing Watel' Quality (EWQ): A characterization of level of the pollutant of concern (POC) in a
water segment on the effective date of this document.l The EWQ shall be representative of the water
quality at or immediately upstream from the point a new discharge would enters the water body, ttOO or
below the point a discharge that existed before the effective date of this document enters the water bodv.
This determination shall be made at the time the discharge is subject to an antidegradation review in
accordance with the procedures in this document. Once established, EWQ is a fixed quantity/quality
expressed as a concentration of a water quality parameter. For walers receiving pollutants from all

e.:I(istillg source (wherejitl/ design capacity has 1101 been reached), fhe EWQ shall include the levels of
pollutants already perll1irted to be discharged at maximum design.f1olV.

EWQ: See Existing Watel' Quality.

rAC: See Facility Assimilative Capacity.

Facility Assimilative Capacity (FAC): The assimilative capacity applicable to an individual facility
and dctenmned through the establishment of the existing and probable pollutant concentrations at the
point where the facility's effiuent enters the segmcnt. (Also see SAC.)

Less-Degrading Alternative: A reasonable discharging alternative identified through an alternatives
analysis that results in less degradation then the alternative that protects existing uses and achieves the
highest statutory and regulatory requirements, i.e., the more stringent of the water quality-based effluent
limits for existing use protection or the techlloloh'Y-based efnuentlim.its.

Minimal Degradation: The reduction of the facility assimilative capacity for any pollutant by less
than 10 percent as a result of any single discharge and the reduction of the segment assimilative capacity
for any pollutant by less than 20 percent as a result of all discharges combined aner existing water
quality was determ.ined. Events or activities causing minimal degradation are not required to undergo a
Tier 2 review.

Non-Degrading Alternative: A reasonable alternative to a proposed discharge that would not result in
degradation of water quality as characterized by the existing water quality (EWQ) assessment.

I The effective dale of this document (Le.. the Missouri Anlidegradation Rille and Implemell!atioll Procedure) is the
dale this document was incorporated by reference into rules at 10 CSR 20·7.031(2)(D).
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mixmg. When an increased pollutant load has the potential to cause an increased
accumulation of the pollutant within sediments or in fish tissue, the applicant
may be required to assess the potential for such an accumulation of these
pollutants in detcnnining the significance of degradation.

• The activity will result in only temporary degradation of water quality;

• An existing facility is applying for renewal with no new or expanded discharge;

• The reduction of the facility assimilative capacit)' (FAC) for an pollutant by
less than 10 percent as a result of any single discharge and the reduction of the
segment assimilative capacity (SAC) for any pollutant by less than 20 percent
as a result of all discharges combined after E\VQ was dctcnnined;

• Combined fmd sanilufysewer overflow (CSO find SSGs) control projects resulting
in a net decrease in the CSOf&SO-rclated pollutant loadings to surface waters
shall be excluded from review requirements when these loadings are included in
department-aporoved plans (e.g., Nine Minimum Controls, Long-Tenn Control
Plan) in accordance with national guidance or policies. Treatment byproducls ef
created by CSO and SSG discharges are also excluded from review requirements
when the discharges are identified in a department-approved plan;

• The department concludes that the proposed activity will not cause significant
degradation based upon the specifics of any watershed-based trading that has
been agreed to by the project applicant. NOTE: Bec.1use Missouri does not
currently have a watershed-based trading program in place, the applicant might
experience some pennitting delays in pursuing this exemption unless the
department is given significant advanced notice orlhe applicant's proposal; or

• TIle activity is a thennal discharge that has been approved Ihrough a Clean Water
Act 316(a) demonstration.

If a detennination is made that Significant degradation will occur, or it is assumed, the
department will detemline from infomlation provided by the discharger whether or nOI
the degradation is necessary to allow important economical and social development in
the geographical areas in which the waters are located (See Sections 11.8 and [I.E of
this document).

1. Determining Existing \Vater Quality

Detennining existing water quality (E\VQ) may be avoided if the discharger
chooses to proceed on the assumplion that all POCs will cause Significant
degradation. Dischargers wishing to make this assumption may skip to an
alternatives analysis discussed in Section I1.B of this document. Dischargers
wishing to determine E\VQ shall perform the following steps:

a) Summary of Approach

E\VQ either:

• provides confimlation that the water quality for a POC is below, at or
ncar \VQS and therefore justifies a Tier I review, or

• serves as the yardstick by which available assimilative capacity is
measured for the POCs to receive a Tier 2 review.
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If the net increase in loading from the new or expanded facility is 10 percent or
more of the FAC, then a Tier 2 review is required.

The SAC is calculated similar to the FAC but -
• Cs is ftl .....fty~ set eqtlftl t6 the EWQ (established for the entire segment1, and
• The applicable flow is equal to the flow at the most downstream extent of the

water segment (i.e., sum of the stream critical flow and all upstream discharge
flows).

If the cumulative net increase in loadings for a water segment is 20 percent or more
of the SAC, then a Tier 2 review is required. The cumulative loading used for
comparison to the SAC is limited to loadings attributed to new or expanded
discharges since establishment of E\\'Q. The FAC and SAC should always be
calculated at appropriate critical flow condilions (e.g., 7QIO).

Methods for calculating rAC, SAC, and minimal degradation for various
scenarios arc available in Appendix 3 of this document. The example calculations
are based on conservative pollutants. Consideration for assimilation of the
pollutant within the water body should be given when calculating minimal
degradation for non-conservative pollutants.

4. Temporary Degradation

Activities resulting only in temporary degradation will be given a Tier I review.
The department will detcnninc ifdegradation from a discharge qualifies as
temporary following a review of infonnation provided by the applicant. The
jnfonnation provided by the applicant must include a) length of time during which
water quality will be lowered, b) percent change in ambient conditions, c)
parameters affected, d) likelihood for long-teml water quality benefits to the
segment (e.g., as may result from dredging of contaminated sediments), e) degree
to which achieving the applicable WQS during the proposed activity may be at risk,
and f) potential for any residuallong-tenn influences on existing uses.

B. Review for Alternatives to Degradation

An applicant proposing any new or expanded discharge that would significantly
degrade water quality is required to prepare an evaluation of alternatives to the
proposed discharge. The purpose of this evaluation is to detennine whether or not the
proposed discharge is "necessary," that is, no reasonable altcrnative(s) exist to prevent
significant degradation. These alternatives are compared (in tenns of practicability,
economic efficiency and affordability) to the controls required to protect existing uses
and to achieve the highest statutory and regulatory requirements (i.e., the morc stringent
between the water quality-based effluent limits to protect an existing use and the
applicable technology-based ef'nuent limits).
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APPENDIX 3

AIlrtl29, 2997 May 7, 2008

Examples of Calculations for Minimal Degradation
NOTE: For the following sil:: examples, the variables/terms are defined asfalloM' (as is (rue in this

ell/ire doclImenf, bolded lerms (Ire defined in Ihe GloSSQ1)~:

Symbols:

'-",""ing",-=I 1_'w"'U""_
; :

Existing source 10

1 be replaced

;, :

cfs=

Cc=

Qs~

Q.

Cs=

CF~

c.

EWQ~

SAC~

cubic feet per second

chronic criterion (Note: Although the provided examples use the "chronic" criterion, in some
cases it may be more appropriate to use the "acute" criterion.)

stream flow (7Ql0 or other representalive flow)

IWefftge tItlily tle:ti~l Hew efdi:tehttlge in etlbie feet per seeend (era)

average dailv design flow of existing discharge in cubic feet per second Cefs)

average daily design flow of new or expanded discharge (cfs)

pollutant concentration in stream immediately below tbe point where the facility's ernuent
enters fl watel1he segment

conversion factor used to convert a pollutant mass loading into the desired units. For
example, using a CF of5.4 to derive a load in "lbsJdav" is appropriate when the WOS is
represented in mgfL and flow is represented in cfs [(mglL) . (crs) . 5.4) (lbs/dav»)

diseA8rge eeneelllFfllien

existing discharge concentration (mglL)

new or expanded discharge concentration (mg/U

existing water quality, a characterization of the current approved levels of pollutants within
a segment of water at the point of discharge (Also see the definition in the Glossary of this
documellt.)

Segment assimilative capacity (Ibslday) - See Glossary.

FAC = Facility assimilative capacity (Ibslday) - Sec Glossary.

Steps for Calculating the Percent Reduction in FAC from a Proposed Discharge:

Step I: Calculate the FAC

(I a) FAC for propm;ed new discharges = (WOe- (Os+Qdz)- Cs·Qs]·CF
(l b) FAC for existing (expanding) discharges - [WOc-(Os+Qdz) Cs-(Os+Od.Jl.Q:

Step 2: Calculate the load of tile new or expanded discharge and the curren! load of the existing
discharge (ifapplicable)

(2a) Load ofprooosed new or expanded = (C<kOd,)·CF = ··New discharge load"
(2b) Load ofexisling discharge - (Cdd2<LlCF :: ··Current discharge load"

Step 3; Detennine whether the new or expanded load is greater than 10 percent of the FAC

(3) Percem of FAC = [(New discharge load - Current discharge load)fFACll 00
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Example 1. Example calculation for determining minimal degradation from a
new discharge

Scenario:
• A municipality plans to build a new wastewater treatment facility with a design now of 3 cfs (Qd)

and an effluent zinc concentration of 0.3 mg/L (Cd).
• The receiving stream has a 7Q 10 (Qs) of 85 cfs.
• The EWQ for the segment is 0.02 mglL orzinc.
• The chronic criterion (Cc) ofzine is 0.151 mglL.

Os· 85 cfs
EWQ - 0.02 mgll .------{/

Qd=3cfs
Cd" 0.3 mgll

•

FAC ~ [(Co'(Q'+Qd)) - (EWQ'Q'JlCF
= [(0.151 mg/L'(85 cfs + 3 cfs» - (0.02 mg/L'85 cfs)]-5.4
~ [(0,151'88) - (I.7)J'S.4
= 62.6 Ibslday

New discharge load :10 Qd-Cd'CF
= 3 cfs·0.3 mglL-S.4
= 4.9lbsfday

Percent of FAC = (New discharge loadIFAq·t00
= (4.9'62.6)·100
.. 7.8%

The discharge could be allowed without an antidcgradation review since the FAC consumption is less
than the 10% minimal degradation threshold. A higher total discharge could be allowed if an
alltidegradation review indicates the activity may proceed.

o CHANGES TO THIS PAGE.
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Example 2. Example calculation for determining minimal degradation from an
expanding discharge

Scenario:

• A municipality plans to expand its currem wastewater lrealmem facility (an existing source)
from 10 cfs (Qd l ) 10 15 cfs (Qd1) and maintain ils cmuent copper concentration of 0.15 mgfL
(Cd l and Cdl ).

• The receiving stream has a 7Q 10 (Os) of 1250 efs.
• The EWQ upstream of plant is 0.002 mglL of copper.
• The chronic criterion (Cc) of copper is 0.0 I0 mglL.

;-
r----(

[WQ =- 0.002 mgfL
Qs=I250cfs

QdlElOcfs
Cd1 -o.15mgfL

Qd:= 15 cfs
Cd2'" O.15mgfL

Cs: Stream load =- EWQ'Stream flow (i.e., QS}'CF = 0.002 mgfL'1250 cfs·5A =- 13.5 lbs/day
Current discharge load =-Current copper effiuent concentration·Current discharge flow'CF

= Cd..QdrCF =- 0.15 mglL'IO efs'SA
.. 8.1 Ibslday

Total load = Stream load+CuITent discharge load =- 13.5+8.1 =- 21.6 Ibslday
TosolwjorCs:

21.6 Ibslday =- (Cs·(Qs+Qdl}}-SA =- [Cs'(1250 crs+ 10 cfs)]-5.4:D (Cs'1260 cfs]-5A
21.615.4 =- [Cs' I 260)'5.4/5.4
4 =Cs'1260
4/1260= Cs
Cs-O.0031746 mglL

FAC =- [(Cc'{Qs+Qd2)) - EWQ Os (Cs·(Os+0d.LlllCF
=- [(O.OI mgfL'(1250 cfs+ 15 efs») - {O.0031746 mg/L'(l250 cfs+ 10 efsn15,4
= 46.71 IbsJday

ew discharge load "" Qd2'Cd'CF
15 cis·D.IS mgfL'5A

= 12.2lbslday

Net increase = New discharge load - Curren! discharge load
= 12.2 lbslday - 8.1 lbslday
= 4.1 Ibslday

PercentofFAC = (NelincreaselFAC)'IOO
• (4.1/46.7')·'00
= 8.78%

The discharge could be allowed withoul further antidegradalion review since the net percent consumption
of the FAC is le~ than the 10% minimal degradation threshold. A higher total discharge could be
allowed if an anlidegradalion review indicates the activity may proceed.
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Example 3. Example calculation for determining minimal degradation from a new
discharge replacing two existing discharges (Page 1 of 2)

Scenario:
• A municipality plans to build a new wastewater treatment facility (Plant C) with a design now of

10 ds (Qdc) and an effiuent zinc concentration of 0.2 mglL (Cdc).
• The new wastewater treatment facility is 10 replace two current facilities (Plants A and B).
• Plant A (existing source) has a design now of2 cfs (QdA) and an effluent zinc concentration of

0.3 mglL (QdA).

• Plant B (existing source) has a design now of3 ers and an effluent zinc concentration orO.3
mglL (Cd.).

• The receiving stream has a 7QIO (Qs.) of85 cfs.
• The EWQ upstream of Plant A is 0.020 mglL of zinc.
• The chronic criterion (Cc) of zinc is 0.151 mglL.

...............................
; A: Qd,,= 2 cfs •
1 Cd,,=O.3 mgIL

. ... .
: B: Qda= 3 cfs
1Cds""" 0.3 mg;L

c: Qdc=-IOcfs
Cdc= 0.2 mgll

, '; , , , ;
----+••'- ..:'<.L --:,-_ __+.

tWQ -'= 0.020 mg/L ",/'
051= 85 efs r-
Osr 85 cfs+IO efs = 95 cfg

Note: Qs. is the now upstream of the affected segment (i.e., upstream of Plant A) and Os! is the flow
downstream of Plant C after the consolidation.

Cs: Stream load = EWQ'Slream flow (Le., QSI)'CF = 0.020 mgfL'85 cfs·5.4 "" 9.2 lbslday
Currenl discharge load'" (Current zinc emuent concentration'Current discharge flow'CF)

for Plants A and B combined.
= [(CdJl·QdJl·CF)+(Cdo·Q<!Il'CF)]
a [(0.3 mglL'2 crs·5.4)+ (0.3 mgIL'3 cfs'5.4)]
~ [(3.24)+(4.86))
'" 8.1 lbslday

Total load = Stream load+Currcnl discharge load = 9.2-+8.1 :: 17.2 Ibslday
To soh'eforCs:

17.3 Ib day = lCs·(Qs.+Qd...+Qda)lCF = [Cs'(85 efs+2 cfs-3 crs)]·5.4 =[Cs·90l5.4
17.315.4 [Cs·90l5.4/5.4
3.2 = Cs·90
3.2/90·· Cs
Cs = 0.03556 mgIL

rAe : [(CC'Qs2) EWQ Qs {C!:'{Q!:J+%+QcWl)'CF
= [(0.151 mg/L95 cfs) -(0.03556 mgIL'(85 cfst2 cfs+3 cfs»j-5,4
~ [(14.345) - (0.03556'3.2004)]-5.4 ~ [11.14461'5.4
>= 60.181 Ibslday

New discharge load ;; Qdc·Cdc-·cr
: 10 efs·O.l mgIL·5.4
= 10.8lbsiday

Net increase = New discharge load - Current discharge load
= 10.8 Ibslday - 8. I Ibslday
= 2.7 1bs1day
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Example 3. Example calculation for determining minimal degradation from a new
discharge replacing two existing discharges (Page 2 of 2)

Percent ofFAC '= (Net increase/FAC)·IOO
= (2.7/60.181)·100
= 4.5%

The discharge could be allowed without further antidegradation review since the nct percent consumption
oflhe FAC is less than the 10% minimal degradation threshold. A higher total discharge could be
allowed if an 3111idegrad3tion review indicates the activit), may proceed.
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8: QdB1- 15 cfs
Cd!)l= 0.\5 mg/L

Example 4. Example calculation for determining minimal degradation from an
expanding discharge replacing an existing discharge (Page 1 of 2)

Scenario:
A municipality plans to expand its current wastewater treatment facility (Plant B) (an existing source)
from 15 efs to 20 cfs whilc maintaining its effluent copper concentration at 0.15 mglL.
• The expansion will replace Plant A (an existing source).
• Plant A has a design flow of2 cfs (QdA) and an effluent copper concentration of 0.15 mglL (edA).

• Plant B has a design flow of 15 cfs (Qd B1 ) and an ef[1uent copper concentration of 0.15 mglL (Cdm).
• The receiving stream has a 7QI 0 (QSI) of 1000 cis.
• The EWQ upstream of Plant A is 0.003 mg/L of copper.
• The chronic criterion (Cc) of copper is 0.010 mglL.

................................ .
: A: QdA= 2 cfs
~ Cd...= 0.15 mg/L, ................'z.: ..........•,

-----.~............-------------.--------+
EWQ = 0.003 mg/L /
QSI = 1000 cfs
QS2 = 1000 cfs+20 cfs = 1020 cr.o;

Qdlli= 20 cfs
CdBl= 0.15 mglL

Note: QSI is the flow upstream of the affected segm('nt (i.e., upstream of Plant A) and QS2 is the now
downstream of Plant B after the consolidation/expansion.

Cs: Stream load = EWQ'Stream now (i.e.. QsiJ'CF = 0.003 mg/L'IOOO cfs·5.4 = 16.2 lbs/day
Current discharge load = (Current copper effiuenl concentration-Current discharge Oow'CF)

for Plants A and B combined.
= [(Cd,,'QdA'CF)+(Cdlll'Qdlll'CF)]
= [(0.15 mg/L'2 cf!;·5.4)+(0.15 mg/L'15 efs·5.4)]
~ [(1.62)+(12.15)]
= 13.8 lbs/day

Totalload = Stream load+Current discharge load = 16.2+13.8 = 30 lbsJday
To so/wfnr Cs:

30 Ibs/day = [Cs'(Qsl+QdA+QdB&CF = [Cs'(IOOO cfs+2 cfs+ 15 cfs)J·5.4 =[Cs·IOJ7)·5.4
30/5.4 = [Cs'IO 17]-5.4/5.4
5.556=Cs·1017
5.556/1017=Cs
Cs = 0.005463 lllg/L

FAC = [(CC'QS2) - EWQ Qs (Cs'(Qsl~.IlllllCF
= [(0.010 lllg/L·J 020 cfs) - (0.005463 mg/L'( 1000+2+ 15 cfs»)·5.4
~ [(10.2)-(0.005463 ·1017)]-5.4
= [10.2 - 5.555871]-5.4
= 25.1 lbs/day

New discharge load = QdB2·Cdl12·CF
= 20 cfs·0.15 lllg/L' 5.4
= 16.2 lbs/day
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Example 4. Example calculation for determining minimal degradation from an
expanding discharge replacing an existing discharge (Page 2 of 2)

Net increase

Percent of FAC

New discharge load - Current discharge load
l6.2Ibs/day- 13.8 IbsJday
2.4 lbs/day

(Net increaselFAC)·\OO
(2.4/25.1)·100
9.6%

The discharge could be allowed without funher antidcgradation review since the net percent consumption of
the FAe is less than the 10% minimal degradation threshold. A higher total discharge could be allowed if an
antidegnHlalion review indicates the activity may proceed.
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Example 5. Example calculation for determining minimal degradation from an
expanding discharge undergoing mUltiple expansions (Page 1of 3)

Scenario: Over a period of many years a municipality plans three separate ex.pansions of its
wastewater treatment facility (WWTF).

• Each expansion increases the design flow by an additional 4 cfs while maintaining its effiuenl
copper concentration al 0.15 mgIL.

• The original design (Qdl = 10 cfs; Cd. =- 0.15 mgIL ofcopper) is an existing source.
• The EWQ upstream of the WWTF is 0.002 mglL of copper.
• The receiving Slream has a 7QIO (Qs) of 1000 cfs.
• The chronic criterion (Cc) of copper is 0.010 mgIL.

Qs=:: 1000 er.,; / QSI= 10lJ efs

Qd l " 10 efs OJ.I= 18 cfs QSr 1018 cfs

Cd1-0.ISmglL. Cd~'" O.ISmg/L Qs)= 1022 ers

0<12- 13 els Qd~= 22 efs
Cd~- O.ISmglL Cd.= 0.1 5mglL

Note: Os is the 7QIO SLrCam flow. Osl. Os~. and Qs) are the stream flows (i.e., 7QIO plus facility flow)
downstream oflhc WWTF after the l'irst. second. and third expansions. respectively.

First Expansion:

Cs: Stream load = EWQ·Stream flow (i.e., Os}'CF = 0.002 mgfL' I000 efs·5A = 10.8 Ibslday
Current discharge load = Current copper effluent conc.'Current discharge flow'CF

- Cdl·Qdl·CF = O.IS mgIL'IO cfs·S.4
= 8.1 Ibslday

Total load = Stream 10ad+Currcnt discharge load"" 10.8+8.1 co 18.9 Ibslday
To .\·olve!or Cs:

18.9 Ibslday = rCs'(Qs+Qdll]-CF '" [Cs·(1000 cfs+ 10 cfs}]·S.4 "" les·101O cfs]-5.4
18.9/5.4 = [Cs·IOIOj·S.4IS.4
3.S=Cs·IOIO
3.s/101O = Cs
Cs = 0.003465 mglL

FAC = [(CC'QSI) - EWQ Qs (Cs'(Os+Odilll·CF
= [(0.010 mglL·I013 cfs) - (0.00346S mglL'(IOOO cfs+ 10 cfs}}]-5.4
~ [(10.13) - (0.003465 mglUOIO ofs)l5.4 ~ [( 10.13) - (3.49965»·5.4
= 35.804 Ibslday

New discharge load = Qd!'Cd!'CF
'" 13 efs·O.IS mglL·5.4
= 10.5 Ibslday

Net increase

Percent of FAC

= New discharge load - Current discharge load
= IO.Slbslday-8.llbslday
= 2.4 Ibslday

= (Net increaseIFAC)'I 00
~ (2.4/35.804)·100
= 6.7%

The first expansion could be allowed without further anlidegradation review since the net percent
consumption oCthe FAC is less than the 10% minimal degradation threshold.
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Example 5. Example calculation for determining minimal degradation from an
expanding discharge undergoing multiple expansions (Page 2 of 3)

Second Expansion:

Cs: Stream load = EWQ'Stream flow (i,e., QS)'CF = 0.002 mg/L'IOOO cfs'5,4 = 10.8 IbsJday
Current discharge load = Current copper emuent cOllc.·Curretll discharge t1ow'CF

= Cd2'Qd2'CF = 0.15 mg/L'13 cfs'5,4
= 10.5 lbs/day

Total load = Stream load+Currcnt discharge load = 10.8+10.5 = 21.3 lbs/day
To solvefor Cs:

21.3 lbs/day = [Cs'(Qs+Qd])lCF = [Cs'(IOOO cfs+ 13 cfs)]·5.4 = [Cs'1013 cfs]-5,4
21.3 15.4 = [Cs'\013]-5,4/S,4
3.9=Cs·1013
3.9/1013 = Cs
Cs = 0.0038 mg/L

FAC [(Cc'Qs!) - [\\'Q Os (Cs'(OS+Od2)))'CF
l(O.O 10 mg/L'1018 cfs) - (0.0038 mg/L'(I000 cfs+ 13 cfs»]-5,4
[( I0.18) - (0.0038·1 0 13)]S4 ~ [(10.18) - (3.849)l5.4 ~ [6.33]·5.4

= 34.18 lbs/day

New discharge load = Qd)'Cd)'CF
18 cfs·0.15 mg/L·5.4
14.6Ibs/day

Net increase New discharge load - Current discharge load
14.6Ibslday- 10.5Ibs/day
4.1 Ibslday

Percent of FAe (Net increasc/FAq'IOO
(4.\/34.18)' 100
12.0%

Thc second expansion will consume morc than 10% of the FAC, therefore, further antidegradation review
is needed. Even though exceeding 10% of the FAC requires the antidegradation review to continue,
calculate the consumption of the SAC by the Second Addition in order to create all administrative record of
the remaining SAC to use as reference when reviewing future expansions (Sec Third Expansion).

Cumulative net increase in discharge load = I" Net increase+2"d Net increase
= 2,4 Ibs/day+4. J Ibslday
= 6.S Ibs/day

SAC

Cumulative Percent of SAC

[(Cc'Qs!) - EWQ Qs (Cs·(Os+OdL})}CF
[(0.010 mg/L'1018 cfs) - (0.0038 mg/L'(IOOO cfs+ 10 cfs))]-5.4
[(10.18) - (3.8))5.4 ~ [6.38]S4

= 34.45 lbs/day

= (Cumulative net increaselSAC)'IOO
= (6.5/34.45)'100
= 18.9%
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Example 5. Example calculation for determining minimal degradation from
an expanding discharge undergoing multiple expansions (Page 3 of 3)

Third Expansion:

Cs: Stream load = EWQ·Strcam flow (i.e., Qs)·CF '" 0.002 mgfL·IOOO cfs·5.4 = 10.8 Ibslday
Current discharge load = Current copper erouent conc.·Current discharge Oow·CF

= CdJ·QdfCF· 0.15 mglL·18 efs·sA
= 14.6lbslday

Total load = Stream 10ad+Current discharge load = 10.8+14.6 = 25.4 lbslday
To solve/or Cs:

2504 Ibslday= [Cs·(Qs+QdJ»)-CF = [Cs·(IOOO efs+18 cfs))-5.4 = res· 1018 cfs]-5.4
25.4/5.4 = [Cs·IOI8)-5.4/5.4
4.704=Cs·1018
4.70411018 = Cs
Cs = 0.004621 mgfL

FAC = [(Cc·QsJ)- EWQ Qs (C.;:·(h-+Od~J·CF

= [(0.010 mgJL·1022 cfs) - (0.004621 mgJL(IOOO cfsH8 cfs»]-s.4
~ [(10.22) - (.004621 mg/UOI8 cr,))5.'
= 29.7861bslday

New discharge load = Q<4·Cda·CF
= 22 efs·O.ls mgIL·sA

17.8 lbslday

Net increase New discharge load - Current discharge load
17.8Ibslday- 14.6lbslday

= 3.2 lbslday

Percent ofFAC = (Net increase!FAq·100
~ (3.2/29.786)·100
= 10.7%

Since the Third Expansion will consume more than 10% of tile FAC, further :mtidegradation review is
needed. Even though exceeding 10% of the rAe requires the antidegr:ldation review to continue, you
should calculate the consumption of the SAC by the Third Expansion in order to create an administrative
record of the remaining SAC to use as reference when reviewing future expansions.

Cumulative net increase in discharge load'" I" Nct increase+2°O Nct increase+3°O Net increase
= 2.4 Ibsldlly+4.1 Ibsldlly+3.2 lbslday
= 9.7lbslday

SAC HCc·QsJ) - EWQ Qs (C$o·(Os+0<!zU]-CF
{(0.010 mg/L·I022 cfs) - (0.004621 mglL·(IOOO cfs+13 cfs»]-5.4

= «10.22)- (4.681}]-SA
29.9lbslday

Cumulative Percent orSAC "" (Cumulative net increaseJSAq·IOO
~ (9.7/29.9)·100
= 32.4%

Since the Third Expansion exceeds 20010 or the SAC, all future discharge expansions on the stream segment
Will require Further amidegradalion review.
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Qs'" 85 cfs

Example 6. Example calculation for determining minimal degradation from
multiple new discharges (Page 1 of 3)

Scenario:
• Plant A (an existing source) discharges into a stream segment with a 7QIO of85 cfs (Qs).
• The EWQ upstream of Plant A is 0.03 mgIL ofzinc.
• Plants B, C, and D are subsequently conslTucted on the same segment of river as the existing

source.
• All four plants discharge zinc at concentrations shown below.
• The chronic criterion (Cc) of zinc is 0.151 mgfL.

Plant B (1 st Addition):

A: Qd,\"" 3 efs l
Cdi\..... O.3 mglL

--''$:-L=~-"""~::.c8",,8-,,e,,-f' ----,c----;==~.
/

Q 90cfs
,-----T' '

B; Ode"" 2 ers
Cds- 0.4 mglL

Note: Qs is the 7Q I0 stream flow. OA and 08 are the stream flo\\"S downstream ofPlams A and B,
respectively (Le., 7010 plus facility flows).

The E\VQ for plants B, C, and D would include the discharge from Plant A because it existed atlhe time
lhe procedures become finaL In other words, Plant A is "grandfathered" in and included in the
determination of E\VQ for Plant B, C. and D.

When Plant B is constructed this would be a "new" discharge to a segment that has an existing facility.
The Cs would therefore be the same as the existing water quality that is downstream of Plant A.

Cs: Stream load =EWQ'Strcarn flow (i.e., QS)'CF =0.03 mglL·S5 cfs·5.4 = 13.8 Ibslday
Currem discharge load = Current zinc effluent cOllc.·Current discharge flow'CF

<: Cd,,'QdA'CF = 0.3 mg/L'3 c[;j·5.4
= 4.9 IbsJdllY

Tot1l110ad = Stream 10ad+Currcnt discharge load = 13.8+4.9""' 18.7 Ibslday
To soh'efor C!>':

18.7 lbslday = (Cs'OA)'CF = (Cs'88 cfs)·5.4
18.7/5.4 = (Cs·88)·5.4/5.4
3.46= Cs·88
3.46/88"" Cs
Cs = 0.0393 mglL

FAe ~ {(CeQ,) - EWQ Q' ~·Q•..l{DiQ,±Q'Wl]-CF
= {(0.151 mgIL·90 efs) - (.0393 mgIL'(85 cfs+3 cfs))]-5.4
~ [13.59 -3.4584]-5.4 • [10.1316)'5.4
= 54.711 Ibslday

New discharge load = QdB·Cds·CF
= 2 cfs·O.4 mgIL'5,4
= 4.3 Ibslday

PercentofFAC = (New discharge 10adIFAC)'IOO
"" (4.3/54.711)'100
"" 7.86%

Plant B discharge eould be allowed without further 3ntidegradalion review since the percent consumption
of the FAC is less than the 10% minimal degradation threshold.
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Example 6. Example calculation for determining minimal degradation from
multiple new discharges (Page 2 of 3)

Plant C (2nd Addition);

A: Qd...-3 cfs
Cd..." 0.3 rngll

;,. O,=88cfs

= 85 cfs /' Qr91efs /' QB= 93 cfs

C: Qdc= 3 cfs B: Ods'" 2 cfs
Cdc'=' 0.3 mg/L Cds'" 0.4 mglL

Note: Os is the 7QIO stream flow. QA, Qo. and Or are the stream flows downstream of Plants A, B. and C.
respectively (i.e.. 7QIO plus facility flows).

Cs

FAC

= 0.0393 mgIL
ote: Cs remains the same as calculated for the III Addition because the 2...1 Addition is

downstream of Plant A (t~ original source) but upstream from Plant B (the III
Addition).

"[(Ce'Qel EWQ Q<; (C<\.-Q<4l ~·(Q;+O<WllCF
[(0.\5\ mgfL'91 cfs) - (0.0393 mglL'(85 cfs+3 cfs»l5.4
[(13.741) -10.0393 mg/L-88Il5.4
55.5261bsfday

New discharge load Qdc'Cdc'CF
3 cfs·0.3 mg/L·5.4
4.9 lbslday

Percent offAC =- (New discharge loadlFAC)"IOO
" (4.9155.526)'100
= 8.82%

Sincc Plant C will consume less than 10% of the FAC. an lInlidcgnldlltion reyjew may nOI be needed.
However, the cumulative increase needs to be compared to the cumulative 20% threshold before a final
delenl1inalion may be made regarding the necessity of an lIntidcgradatioll review.

SAC

Cumulative net increase in load

Cumulative Percent of SAC

[(CeQ,) - EWQ Qs (C'·0.JI-cF
[(0.151 mglL'93 cfs) - (0.0393 Il1g/L'88 cfs)]-5.4
57.204 lbslday

Plant 8 New discharge 10ad+Plant C New discharge load
= 4.3 Ibslday+4.9 Ibslday
= 9.2 lbslday

= (Cumulative net incrcasclSAC)'1 00
= (9.2 Ibslday/57.204 IbsldaY)'100
= 16.1%

Plant C discharge could be allowed without further antidegradalion fCview since the percent consumplion
of the FAC is less than the 10% minimal degradation threshold and the cumulative percent consumption
oflhe SAC is less than the 20% eumulative degradation threshold.
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Example 6. Example calculation for determining minimal degradation from
multiple new discharges (Page 3 of 3)

Plant 0 (3rd Addition):

Q

A: Qd,,=3 cfs
0: Qcll)-4 ds

CdA= 0.3 mglL
Cd!)'" 0.3 mglL

>- QA= 88 cfs '" 00= 95 cfs

s= 85 cfs / Oc= 91 cfs / QiF 97 efs

C: Qdc= 3 cfs B: Qdo= 2 efs
Cdc= 0.3 mglL Cdo= 0.4 mgfL

Note: Os is the 7Q I0 stream flow. QA. Qe. Qc and Qo are the stream flows downstream of Plants A. B, C.
and D respeclively (i.e., 7QIO plus facility flows).

Calculate the instream concentration (Cs) below Plant C and above Plant B, where Plant 0 is proposed.
Then use tbis in the equation to detennine FAC.

Cs: Stream load = EWQ'Stream flow (i.e., QS)'CF ~ 0.03 mg/L·S5 cfs-5.4 = 13.S lbslday
Plant A Current discharge load ~ Current zinc emuent conc.·Current discharge flow'CF

= Cd,,·Qd,,·CF '" 0.3 mgfL'3 crs·S.4
= 4.9 Ibslday

Plant C Current discharge load = Current zinc effiuent cone.,Current discharge flow'CF
= Cdc'Od<-'CF '" 0.3 mg/L'3 ef.<;·5.4
= 4.9 IbsJday

Total load = Stream 10ad+Currem discharge load = 13.8+4.9+4.9= 23.6 Ibslday
Te so/wier Cs:

23.61bslday = (Cs'Qc}CF = (Cs·91 cfs)·5,4
23.6/5.4 = (Cs·91)·S.4/S.4
4.37 "" Cs·91
4.37/91 '" Cs
Cs "" 0.0480 mgfL

FAC [(Cc·QD)-~~l(C,.<Q'+Q<b+Q<kJllCF

[(0.151 mg/L'95 efs) - (0.0480 mg/l·(S5 cfs+3 cfs+3 cfs))]·S.4
[( 14.345) - (4.368)·5.4

= 53.8758 Ibslday

New discharge load = Qdo·Cdo·CF
- 4 efs·a.3 mg/L·5.4
"" 6.5 1bslday

Percent of FAC "" (New discharge 10adIFAC)·IOO
= (6.5IS3.876)·100
= 12.1%

Since Plant 0 will consume more than 10% of the FAC, further antidcgradation review is needed.
Even though exceeding 10% of the FAC requires the antidcgradatiol1 review to continue, calculate the
consumption of the SAC by the 3'" Addition in order to create an administrative record of the remaining
SAC to use as reference when reviewing future expansions.
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