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Summary Page

S. Smons Sound and Brunswick River have been placed on the State of Georgia 303(d) list for dissolved
oxygen (GAEPD, 2000). As prescribed under the Clean Water Act, a Totd Maximum Daily Load
(TMDL)) has been devel oped for these listed reaches and issummarized below. The TMDL representsthe
total mass of oxygen demanding materia that can be discharged to the system under a prescribed set of
critical conditions, and thewater body meet its designated use. The TMDLsfor Dissolved Oxygen for the
two listed segments were scheduled for devel opment in 2000 asrequired by Consent Decreein the Georgia
TMDL Lawsuit.

Based upon the eva uation of naturally occurring dissolved oxygen within the listed reaches of St. Simons
Sound and Brunswick River, it was determined that a under the critica low-flow summer period the
condition exists “where natural conditions aone creste dissolved oxygen concentrations less than 110
percent of the gpplicable criteriameans or minimaor both...”. Asthe“naturd” levels were between 3.3
mg/L and 4.0 mg/L, the dlowable anthropogenic impact on dissolved oxygen is 0.3 mg/L. The tota

alowableload for anthropogenic discharges or wastel oad alocation (WL A) was determined to be 47,307
Ibs/day of ultimate biochemicd oxygen demanding materid (BODU) incduding the influence of
Carbonaceous Biochemica Oxygen Demand (CBOD) and Nitrogenous Biochemical Oxygen Demand
(NBOD). Thenatura background loading or load dlocation (LA) for the Brunswick Harbor System from
the surrounding marshes is 337,000 Ibg/days. The TMDL isthe LA (337,000 Ibg/days) plusWLA
(47,307 Ibg/day), which equals 384,307 Ibs/day.

Beverly H. Baniger, Director Date
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Executive Summary

S. Simons Sound and Brunswick River have been placed on the State of Georgia303(d) list for dissolved
oxygen (GAEPD, 2000). As prescribed under the Clean Water Act, a Totd Maximum Daily Load
(TMDL) hasbeen devel oped for these listed reachesand issummarized below. The TMDL representsthe
total mass of oxygen demanding materia that can be discharged to the system under a prescribed set of
critical conditions, and the water body meet itsdesignated use. The TMDL sfor Dissolved Oxygen for the
two listed segmentswere scheduled for devel opment in 2000 as required by Consent Decreein the Georgia
TMDL Lawsuit.

Summary of TMDL Analysis

The TMDL andysisincludes an evauation of the relationship between the sources and the impact on the
recaiving waer. Due to the many factors tha dynamicdly influence in-stream dissolved oxygen
concentrationswithin estuarine systems, this rel ationship was devel oped using acomplex hydrodynamic and
water quality modd linkage. The modd development is an extension of work conducted by the Georgia
Environmenta Protection Divison (GAEPD) inthe 1980sto devel op asteady State, tidally averaged, waste
load alocation mode for the Brunswick River (GAEPD, 1984). The data, andyses, and results from the
onedimensiond (1-D) steady-state modd were used asthe framework for devel opment of adynamic two
dimensond (2-D) modd of St. Simons Sound and the Brunswick River.

The hydrodynamic modd utilized was the Environmenta Huid Dynamics Code (EFDC). EFDC was
developed to smulate the complex circulation and transport conditions within estuarine systems. For this
TMDL andysis, the EFDC application consdered the influence of tides, freshwater inflow, sat marsh
retention, and sdlinity intrusion on the circulation and trangport. Themodd simulated thetwo-dimensiond,
verticaly averaged, dynamic tida and non-tidd transport of materid throughout the system, including al
listed reaches and relevant adjacent tidal creeksand tributaries. A detailed description of the hydrodynamic
modd cdlibration is presented in a report entitled “ Development of a Hydrodynamic and Water Qudity
Modd for S. Simons Sound and Brunswick River” (EPA Region 4, 2000).
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The hydrodynamic mode gpplication was linked to the Water Qudity Anadyss and Smulation Program
(WASP) through a dynamic linkage file. The WASP water qudity modd smulated the two-dimensiond,
verticadly integrated, dynamic interaction between in-stream carbonaceous biochemica oxygen demand
(CBOD), net oxygen depletion through sediment oxygen demand (SOD), dynamic reaeration (drivenbyin-
gream turbulence), net flux of CBOD and dissolved oxygen within adjacent marshes, point source
discharge of CBOD, and the tidal and non-tidally driven trangport of dissolved oxygen and CBOD. The
water quaity smulation was performed with the same resol ution and spatia variation asthe hydrodynamic
moded. A detailed description of the water quality modd cdlibration is presented in a report entitled
“Development of aHydrodynamic and Water Quaity Mode for St. Simons Sound and Brunswick River”
(EPA Region 4, 2000).

Applicable Water Quality Standards

The gpplicable dissolved oxygen water quaity standard for waters in St. Simons Sound and Brunswick

River isasfollows

Numeric. A daly average of 5.0 mg/l and no lessthan 4.0 mg/l at dl timesfor waters supporting
warm water species of fish.  6.03(6)(c)(i).

Natural Water Quality - GAEPD. It isrecognized that certain natural waters of the State may
have a qudity that will not be within the generd or specific requirements contained herein. Thisis
especidly the case for the criteria for dissolved oxygen, temperature, pH and feca coliform.
NPDES permits and best management practices will be the primary mechanisms for ensuring that
the discharges will not create a harmful Situation. 391-3-6-.03(7)

Note: Georgia identifies the allowable dissolved oxygen deficit based upon the natural
dissolved oxygen concentrations such that the “ dissolved oxygen allocated to all Permits
combined in a given waterbody should be less than 10 percent of the naturally occurring
dissolved oxygen” . The minimum oxygen allowed after allocation of all permits should be
3.0mg/L. The Georgia DO Permitting Strategy is presented in Appendix A.

Natural Water Quality - EPA. “Where natura conditions aone create dissolved oxygen
concentrations less than 110 percent of the gpplicable criteria means or minima or both, the
minimum acceptable concentration is 90 percent of the natura concentration.” Ambient Aquatic
Life Water Qudlity Criteriafor Dissolved Oxygen (Freshwater). EPA440/5-86-003
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Critical Condition:  Dry weather, summer temperatures

MOS: Implicit; consarvative assumptionsinclude 1) running dynamic mode!; 2) permitted
point sources are loaded into modd for alocation runs (average monthly permit
vaues); 3) criticd summer low flow/high temperatures considered.

Seasonality: Evduated under worgt-case conditions. If gpplicablewater qudity standards met
under these conditions, the TMDL is protective under al other conditions.
Approach: NPDES for point sources

TMDL SUMMARY

Based upon the evauation of naturaly occurring dissolved oxygen within the listed reaches of St.
Simons Sound and Brunswick River, it was determined that a under the critical 1ow-flow summer
period the condition exists “where natural conditions aone create dissolved oxygen concentrations
lessthan 110 percent of the gpplicable criteriameansor minimaor both...”. Asthe®naturd” levels
were between 3.3 mg/L and 4.0 mg/L, the dlowable anthropogenic impact on dissolved oxygenis
0.3mg/L. Thetota alowableload for anthropogenic discharges or wasteload alocation (WLA)
was determined to be 47,307 Ibs/day of ultimate biochemica oxygen demanding materia (BODU)
including the influence of Carbonaceous Biochemical Oxygen Demand (CBOD) and Nitrogenous
Biochemicd Oxygen Demand (NBOD). The naturd background loading or load dlocation (LA)
for the Brunswick Harbor System from the surrounding marshesis 337,000 Ibs/days. The TMDL is
the LA (337,000 Ibs/days) plus WLA (47,307 Ibs/day), which equals 384,307 |bs/day.

Allocation of Responsibility and Recommendations

Evauation of theexisting NPDES permitsidentified atotal permitted BOD load of 67,583 Ibs/day fromthe
combined loads of the City of Brunswick Academy Creek Wastewater Treatment Facility and the Georgia
Pecific Pulp and Paper Facility. Additiondly, the Georgia Pulp and Paper Facility is required to provide
22,000 Ibs/day of oxygen at its present discharge location during the critica summer low flow period
(August). Evduation of these permitted discharges identified that with oxygen injection, the net dissolved
oxygen deficit is less than the dlowable 0.3 mg/L. Therefore, the facilities as presently permitted (with
oxygen injection) meet gpplicable water qudity standards.
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Introduction

The State of Georgiais required to develop tota maximum daily loads (TMDLS) for waters not meeting
water quality standards, in accordance with Section 303(d) of the Clean Water Act and the U. S.
Environmenta Protection Agency (EPA) Water Quaity Planning and Management Regulations (40 CFR
Part 130). Water quality datacollected indicatethat portionsof St. Simons Sound and the Brunswick River
do not achieve water quality standards for dissolved oxygen. The low dissolved oxygenconditionsmay in
part be due to naturally occurring conditions. These waterbodies were listed on the Georgia 303(d) list.
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Figurel. Location Map for St. Simons Sound and Brunswick River

Problem Definition

. Simons Sound and Brunswick River arelocated in an estuary dong the Atlantic Coast gpproximeately 80
miles south of Savannah, Georgia, and 70 miles north of Jacksonville, Florida (Figure 1). The upper
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portionsof the estuary are made up of the Brunswick, Turtleand East Rivers. Thelower portionsare made
up of St. Simons Sound, which empties into the Atlantic Ocean, and a series of amdl tidd tributaries
extending north; the Back River, MacKay River, and Frederick River. Inadditionto thesemainrivers, the
estuary iscomposed of acomplex network of small streams, creeks, tidal doughsand vast expansesof tidal
sdt marsh. The MacKay and Frederick Riversflow into St. Smons Sound from the north, connecting this
eduary to the Altamaha River. Jekyll Creek flows into &. Simons Sound from the south and is the
connecting link to Jekyll Sound.

The drainage basin of the Turtle and South Brunswick Rivers, which are primarily tida channds, is quite
gmal. There are no mgor rivers that flow directly into the harbor area; therefore fresh water inflow is
limited to that from the Altamaha River via the MacKay River. However, because of the high tidd
fluctuations, the water iswel mixed and there is rdatively uniform sdinity.

Portions of St. Simons Sound and the Brunswick River have been listed asimpaired for dissolved oxygen
on the State of Georgia 303(d) list. Under the Clean Water Act, aTota Maximum Daily Load (TMDL)
must be determined for the parameter of concern. The TMDLSs for dissolved oxygen for the 2 listed
segments were scheduled for development in as required by the Consent Decree in the Georgia TMDL

lawauit.

Background and Monitoring Data

Themethodology utilized in the devel opment of the TMDL sfor St. Simons Sound and the Brunswick River
is an extenson of previous work conducted by the State of Georgia Environmenta Protection Division
(GAEPD). From 1982 to 1983, under the Brunswick Harbor Project, GAEPD developed a steady- state
model of the Brunswick Harbor Estuary using the Georgia Estuary Model (GAEPD, 1984). Under this
sudy, the State of Georgia, dong with various outsde consultants, conducted hydrodynamic and water
qudity measurementswithin the Brunswick River, Turtle River and adjacent tributaries. Thisdataset isthe
most comprehensgive found to date for usein cdibrating awater quality modd of St. Simons Sound and the

Brunswick River.
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Figure2. GAEPD Sampling Stations

Under the GAEPD study the following data were collected:

a

Sdinity, temperature, and dissolved oxygen profiles a four consecutive low dack and high dack
water events at 20 stations throughout the system (Figure 2) on August 12 and 13, 1982.

Discrete water quaity samples at the 20 water qudity stations, parameters analyzed included
CBOD5, BOD5, ammonia, nitrate-nitrite,

Measurement of the sediment oxygen demand at 15 dations throughout the listed segments and
adjacent tributaries.

Measurements of net uptake and release of dissolved oxygen and BOD from adjacent tidal
marshes.

Wadtewater characterization of the Georgia Pacific Pulp and Paper Facility and the City of
Brunswick Academy Creek Wastewater Treatment Plant.

The god in the devel opment of the EFDC model, was to utilize recent improvementsin dynamic modeling

capability and computer resources to enhance the GAEPD work through the devel opment of a two-

dimensond laerdly averaged hydrodynamic and water quaity modd using the Environmenta Fluid
Dynamic Code (EFDC). A detailed description of the hydrodynamic mode cdlibration is presented in a
report entitled “ Devel opment of aHydrodynamic and Water Quality Model for Brunswick Harbor” (EPA
Region 4, 2000).




Final Dissolved Oxy gen TMDL: Brunswick Harbor System July 2, 2001

Water Quality Standards

. Smons Sound and the Brunswick River been designated by the State of Georgia with a water use
classfication of Fishing. GeorgiaWater Quality Standards (GeorgiaEPD, 1999) have defined water qudity
criteriafor surface waters asthose that are used, or have ahigh potentia to be used, for fishing and primary
contact recreetion. Georgia's water quality standards state the following criteria for measurements of

dissolved oxygen with a use dassfication of fishing:

Numeric. A dally average of 5.0 mg/l and no lessthan 4.0 mg/l at al timesfor waters supporting warm
water species of fish*. A daily average of 6.0 mg/l and no less than 5.0 mg/l a al timesfor waters

designated as trout streams by the Wildlife Resource Division.

Georgia EPD, 1999
*Waterbodiesin St. Simons Sound and Brunswick are classified as supporting warm water species of fish.

Certain waters of the State may have conditions where the dissolved oxygen is naturaly lower than the
recommended numeric dissolved oxygen criteria. For these Situations, Georgia s water quaity standards

date the following:

Natural Water Quality. “Itisrecognized that certain natural waters of the State may have aqudity that
will not bewithin the genera or specific requirements contained herein. Thisisespecialy thecasefor the
criteriafor dissolved oxygen, temperature, pH and fecal coliform. NPDES permits and best management
practices will be the primary mechanisms for ensuring that the discharges will not create a harmful
gtuation.” 391-3-6-.03(7)

Georgia EPD, 1999

U.S. EPA guiddlines supplement the Georgia guidelines for naturdly low dissolved oxygen conditions by

providing numeric targets:

“Where natura conditions aone create dissolved oxygen concentrations less than 110 percent of the
gpplicable criteria means or minima or both, the minimum acceptable concentration is 90 percent of the
naturd concentration.” Ambient Aquetic Life Water Quality Criteriafor Dissolved Oxygen (Freshwater),
EPA440/5-86-003, April 1986.

EPA, 1986
Georgia identifies the adlowable dissolved oxygen deficit based upon the naturd dissolved oxygen

concentrations such that the “dissolved oxygen alocated to dl Permits combined in a given waterbody
should belessthan 10 percent of the naturdly occurring dissolved oxygen”. The minimum oxygen dlowed
after dlocation of al permits should be 3.0 mg/L. The Georgia DO Permitting Strategy is presented in
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Appendix A.

Source Assessment

An examination of permits and adjacent land uses was used to identify al potential sources of oxygen
demanding substancesto thelisted segments. These sources (divided into point and nonpoint sources) were
considered in the source loading analysis and the subsequent TMDL.

Point Sources

Potentid point sources affecting in-stream dissolved oxygen concentrations include the City of Brunswick
Academy Creek wastewater treatment plant, and the Georgia Pacific Pulp and Paper Fecility. TheGeorgia
Pecific Facility directly discharges organic and inorganic oxidizable substances into the Brunswick River.
The City of Brunswick Academy Creek Facility discharges to an adjacent tributary that flows to the
Brunswick River. Thelocations of the two discharges are shown in Figure 3. Pollutantsthat are typicaly
monitored by facilities and should be consdered in an evauation of point source effects on in-stream
dissolved oxygen concentrations include CBOD and NH3. The discharge characteristics of the two
faciliiesareliged in Table 1.

Nonpoint Sources

Nonpoint sources of oxygen demand within St. Smons Sound and Brunswick River during the critical low
flow summer period are primarily due to flooding and drying of extensive adjacent tidd sdtwater marsh.
These marshes are aggnificant source of reedily oxidizable organic materia and provide an influx of BOD
aswell asbeing asink of dissolved oxygen. Asthissystemis primarily composed of smal tidd creeksthe
typica watershed contributions to nonpoint sources areinggnificant in comparison with the marsh loadings.
The natural background loading or load dlocation (LA) for the Brunswick Harbor System from the
surrounding marshesis 337,000 |bs/days.




Final Dissolved Oxy gen TMDL: Brunswick Harbor System July 2, 2001

i‘(

Point Source Discharges

Ggorgia Pacific
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\ ,o \ of Brunswy

Figure3. Locationsof Point Sour ce Discharges

Table1. Discharge Characteristicsof Point Sources

Facility Name Receiving | Dissolved BODS Flow NH3 (mg/L)
Water Oxygen (mg/L) (MGD)
(mg/L) (Ib/day)*

Georgia Pacific Brunswick NA 12,500* NA NA
Pulp and Paper River

City of Brunswick | Academy NA 20.0 135 17.4
Academy Creek Creek

*ncludes oxygen injection and seasonal limits

Total Maximum Daily Load (TMDL)

Model Development

Hydrodynamic Mode

The EFDC hydrodynamic application for Brunswick Harbor is a two-dimensond, verticdly integrated,
smulation withtida forcing at the ocean boundary, and freshwater inflow at the upstream boundaries. The
shordine and bathymetry are represented through the use of acurvilinear grid whose boundaries are based
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upon the digital Nationa Oceanic and Atmospheric Adminigtration (NOAA) shordine data, and whose
depths are interpolated from the NOAA digita depth data. Figure 4 presents the model grid used in the

smulations,

The model cdibration period was chosen based upon the work completed by GAEPD; the modd is
cdibrated to the data collected in August of 1982. This period was chosen based upon the availability of
aufficient deta to cdibrate the hydrodynamics and water quality moddl.

¥ Brunswick Model Grid

Figure4. EFDC Modd Grid

For model cdibration, EFDC was forced using astronomicd tide projections for July and August 1982 at
the mouth of St. Simons Sound. This meansthat locdized effects of wind and atmaospheric pressure were
not consdered inthetida forcing function. Themode comparisonsfor water surface devation and currents
as0 used astronomical tide and current projections at interior points within the harbor and tributaries.

In order to demongtrate that the model is accurately representing the long-term net trangport within the
system (i.e, that driven primarily by longitudina disperson) the modd was compared to the mean tide
longitudinal didtribution of sdinity based upon the data collected by GAEPD on August 12, 1982. In

10
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addition, the modd was compared to the maximum and minimum (high dack and low dack tide) dinity
vauesto provide additiond verification of the tiddly driven advective transport.

The determination of the freshwater inflow at the heads of the tributaries utilized the same methodology as
the GAEPD sudy. The GAEPD gudy utilized the rationde method with locd rainfdl intensty
measurements to define the freshwater inflow. The period prior to the August 12- 13 measurements was
relaively dry and, therefore, it was assumed that the syster was at an equilibrium condition rdative to the
overdl freshwater inflow during the preceding period.

Based upon the discussons presented above, the modd was cdibrated to the following:

o Propagation of the tidal wave through the system through comparison of interior water surface
eevations,

o Time-dependant tidaly driven flow through comparison of interior currents.

o Horizonta digperson through comparison of the longitudind distribution of verticaly averaged
mean tide sdinity throughout the modd domain.

o Tiddly-driven advective trangport through comparison of high and low dack water sdinity
concentrations.

Graphical, and where gppropriate, harmonic and statistical comparisons were performed for each of these
components. A detailed description of the hydrodynamic modd cdibration ispresented in areport entitled
“Development of a Hydrodynamic and Water Quality Modd for Brunswick Harbor” (EPA Region 4,
2000).

Water Quaity Model

Thewater qudity gpplication for Brunswick Harbor utilized the WA SP component modd within EFDCina
dynamictwo-dimensond verticaly integrated Smulation. Theadvectiveand dispersvetransport solutions
within the WASP smulaion were peformed on the identicd modd grid used to smulate the

hydrodynamics.

The primary date variable smulated was dissolved oxygen. The kinetic processes, sources, and sinks

11
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congdered within the WA SP smulations that impact the mass baance of dissolved oxygen were:

Q

u]

Ultimate Biochemica Oxygen Demand (BODU) decay (combined nitrogenous and
carbonaceous)

Reeeration

Sediment Oxygen Demand

Headwater and offshore boundary fluxes of BODU and dissolved oxygen
Adjacent marsh sources of BODU

Point source discharges of BODU

Tempord and spatia variations in temperature (input file based upon ambient measurements)

Based upon the discussions presented above, the modd was cdibrated to the following:

u]

Q

Longitudind distribution of mean dissolved oxygen concentrations

Tempord variations in dissolved oxygen concentrations from the modd with the discrete high
and low tide dissolved oxygen sampling.

Longitudina distribution of mean BODU concentrations

Critical Condition Determination

The determination of the criticad conditions for gpplication of the Brunswick EFDC/WASP modd was
based upon discussionswith EPA Region. Draft guidancefor critical conditionsfor TMDLswithin estuarine
systemsis under development. For the Brunswick mode application, the critical condition was defined as
the summer/fal, low flow, and high temperature period. All inputs to the model do not change from the

cdibration exduding the fallowing:

Theoretical water surface eevation time function at the ocean boundary over a15-day period that

includes a mean spring tide and a mean neap tide.

Low flow at the headwaters based upon critical conditions used in GAEPD model

Temperature at the upstream and downstream boundaries set to 75 percentile of available August

data (for al years available)

12
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o Georgia Pacific Pulp and Paper Facility and City of Brunswick Academy Creek Fadility at their
permitted discharge (see Table 1)

Seasonal Variation

The Clean Water Act and EPA regulations require that a TMDL be established with consideration of

seasond variations. Seasona variation was consdered through modeling under the most critical period
during the year for impacts to dissolved oxygen as discussed above. Therefore, if the TMDL is protective
and assuresthat water quality standards are met during the most critical period, the TMDL is protective of

dl other seasond conditions.

Margin of Safety

The margin of safety (MOS) is part of the TMDL devel opment process. There are two basic methods for
incorporating the MOS (USEPA, 1991):

o Implicitly incorporate the MOS using conservative modd assumptions to develop allocations,
o Explicitly specify aportion of the totd TMDL asthe MOS,; use the remainder for dlocations.

The MOS was consdered implicitly in the TMDL development process. Conservative modeling
assumptions include:

o Running dynamic modd

o Permitted point sources are loaded into modd for dlocation runs (average monthly permit
vaues)

a Useof summer time critica conditions

TMDL Determination

Using the cdlibrated hydrodynamic and water quality mode with the critical conditions described previoudy,
and dl point source (anthropogenic) loadsremoved, abasdine dissolved oxygen level wasdetermined. The
natura background loading or LA for the Brunswick Harbor System from the surrounding marshes is
337,000 lbs/days. Based upon this evauation, within the listed reaches of St. Simons Sound and

Brunswick River, it was determined that under the critical low-flow summer period the condition exists

13
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“where naturd conditions aone create dissolved oxygen concentrations less than 110 percent of the
gpplicable criteriameans or minimaor both...”. Asthe“naturd” levels were between 3.3 mg/L and 4.0
mg/L, the alowable anthropogenic impact on dissolved oxygen is 0.3 mg/L.

Using the basdline critical condition model smulation, loads at the City of Brunswick Academy Creek
Wastewater Treatment Facility and the Georgia Pacific Pulp and Paper Facility wereincreased proportiond
to their total permitted load until the net oxygen deficit (evauated at a 24 hour averaging period) equaled
0.3 mg/L. Based upon this evauation, the total alowable load for anthropogenic discharges (WLA) was
determined to be 47,307 Ibs/day of ultimate biochemica oxygen demanding materia (BODU) including the
influence of Carbonaceous Biochemica Oxygen Demand (CBOD) and Nitrogenous Biochemica Oxygen
Demand (NBOD).

The TMDL isthe LA (337,000 Ibs/days) plus WLA (47,307 lbs/day), which equals 384,307 Ibs/day.

Allocation of Responsibility and Recommendations

Evauation of theexisting NPDES permitsidentified atotal permitted BOD load of 67,583 |bs/day from the
combined loads of the City of Brunswick Academy Creek Wastewater Treatment Facility and the Georgia
Pecific Pulp and Peper Facility. Additiondly, the Georgia Pecific Pulp and Peper Facility is required to
provide 22,000 Ibs/day of oxygen at it present dischargelocation during the summer critica low-flow/high
temperature period (August). Evauation of these permitted discharges, identified that with oxygeninjection
the net dissolved oxygen deficit is less than the dlowable 0.3 mg/L. Therefore, the facilities as presently
permitted (with oxygen injection) meet water qudity standards.

14
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APPENDIX A — Ga EPD Coastal DO Permitting Strategy

ENVIRONMENTAL PROTECTION DIVISION
Department of Natural Resources
Atlanta, Georgia
March 1993
Coastal DO Permitting Strategy

For the “Fishing” Use Classification

For Natural DO Values: Maximum Allowable
Greater than or Equal to, (mg/L) And Less than, (mg/L) DO Deficit (mg/L)
0.0 2.1 0.0
2.1 3.1 0.1
3.1 3.3 (See Note)
3.3 4.1 0.3
4.1 51 0.4
5.1 5.5 0.5
5.5 (See Note)

“Maximum Allowable DO Deficit” equals the maximum amount of dissolved oxygen that may be
allocated to all Permits combined, both point and non-point source, which affect DO levels in
a given waterbody.” Since the local value for Maximum Allowable Deficit depends on the
local value of Natural DO, the numeric value of Maximum Allowable Deficit may vary from
point-to-point as Natural DO varies from point-to-point.

If Natural DO is >= 3.1 mg/L and < 3.3 mg/L, then dissolved oxygen in the water column should not be
allowed to drop below 3.0 mg/L.

If Natural DO is >= 5.5 mg/L, then dissolved oxygen in the water column should not be allowed to drop
below 5.0 mg/L.

NOTE:  All vaues for Naturd DO and Maximum Allowable Deficit for a given waterbody are
based on “ critica conditions’ established specificaly for that waterbody.
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