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LAs NPSrallocations and background
—~MOS= Margin of safety

Source: EPA (1999)
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= implementation
—['imits of technology™
= \/ariability in loads*

= Jechnical - Emphasized in this presentation

Source: EPA (1999)




“Polllutant sources (air, groundwater, shore-line
eroesion, etc.)

e Pollutant transport mechanisms (e.g.
groundwater)
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A. Simple: Load Duration Curves (LDC)
LDC - Step 1. Calculate Flow Duration Curve

Tahble 1. Flow Duration Curve Data — Sta.
10311000 Carson River near Carson City,

NV (1982-2001)

Daily Streamflow | Rank | Percent of Days
(cfs) Flow Exceeded
26,100 1 01%
14,000 2 .03%
11,500 3 04%
11,200 4 05%
10,100 3 07%
032| 7301 99.95%
027 7302 99.96%
026| 7303 99.97%
0.19| 7304 99.99%
0.01| 7305 100.00%

Daily Streamflow (cfs)
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Figure 1. Flow Duration Curve - Sta. 10311000 Carson River near Carson

City, NV (Water Years 1982-2001)
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http://www.dep.nv.gov/bwap/




LDC — Step 2. Calculate Flow Duration Curve

Load (pounds per day) = streamflow (cfs) x 0.1 mg/l x 5.396 [Eq. 1]

Table 2. Load Duration Curve Data — Sta. 10311000 Carson
River near Carson City, NV (1982-2001)

Daily Rank | Percent | Allawable Allowable
Streamflow of Days (Load atthe | Load with 10
(cfs) Flow Standard | % Margin of
Exceeded | (#/day) Safety (#/day)
26,100 1 01% 14,084
14,000 2 03% 7.554
11.500 3 04% 6.205
11,200 4 05% 6.044
10,100 5 07% 5.450
032 7301 99.95% 0.17
027 7302| 99.96% 0.15
0.26 | 7303| 99.97% 0.14
0.19 [ 7304| 99.99% 0.10
0.01 | 7305| 100.00% 0.01

TP Load (poumdsiday)

Figure 1. TP Load Duration Curve - Sta. 10311000 Carson River near Carson
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http://www.dep.nv.gov/bwap/




LDC — Step 3. Plot WQ Data on Flow Duration
Curve

Table 3. Total ?]1051)].}0]‘115 Pﬂtﬂ for Sta. 10311000 Carsen River Figure 3. TP Load Duration Curve - Sta. 10311000 Carson River near Carson
near Carson City, NV (1997-2001) City, NV (Water Years 1982 2001) with Grab Sample Data (1997-2001)
oo T T T T T 1
Date Actual Load Percent of — Load Duration Curve (at Water Quality Standard)
(mgl) (Ihs/day) (cfs) Days Flow = Load Duration Curve (with 10% Margin of Safety)
Exceeded 10,000 fur 8 Actual Loads as Sampled
12-Mar-97 0.08 28232 654 20.9%
28-May-97 0.20 1.176.33 1090 11.7%) - \‘:q'.
22-Jul-97 026 14871 106 68.5% Ny | =,
16-Sep-97 0.20 76.62 71 75.5% . h"‘"dw;gh_ et
12-Nov-97 Q.15 13598 168 51.7% n""‘“'ia—;._\:‘ L]
LI |
1
. . . . . Higher Loads Tower Loads | .
9-Jan-01 0.07 4382 116 66.2% l
21-Mar-01 0.21 383.01 338 33.9% 0% 10% 0% 30% 40% 50% 60% T0% 80% 90%  100%
29-May-01 0.13 237.10 338 33.9% Percent of Days Load Exceeded
17-Jul-01 0.30 22.66 14 93.0%
25-Sep-01 0.18 447 46 98 2%,

http://www.dep.nv.gov/bwap/
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Load Duration Curve

pdds Feasi hv]e J

Management

i
b ;:ulllur

Percent of Days Load Exceeded

LDC can help differentiate between NPS and PS exceedences

TMDL: Use to reduce samples above LDC to some percentage.
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E.Coli (#/day)

Muoist Mid-range
Conditions Flows

Conditions Flows

Dry Low
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TARGETED Participants: Health Districts and Local Homeowners

Source: Cleland (2007)
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AREoNId-flow. Examples

Willow Creek near Turkey Gap

Shaded red diaimonds:
Surface runoff events

Moist
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Source: Cleland (2007)
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__-"'tical HENECEEHMINISUIC approach
EeAconditions (7Q10) are built into most
U BErGUiElity, criterial for aguatic life.

== f—"'-'ere alie concerns about over-simplification.

= -

= 5 Slngle @aily excursions are unlikely to cause a
trUe Impact.

¢ |ihe translation into permit limits is uncertain.
® [he assumed MOS is variable.
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ISPV Erates [DEciSion SUPPeLtSysIEmNIDSS)k

Select Module x|

WARMF MODULES

-~

Source: hitp://www.epa.gov/athens/wwatsc/html/warmii.htm
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Users enter:

* Elevation data

» Catchment data

» Stream segment data
* Reservoir data

» System coefficients

ey » Meteorological data
NORTH CAROLINA i !&’ )
SOUTH GAROLINA Lake Wylie \* IRy 2 *PS |Oad|ngS
=R « Air Quality

* Observed data

Figure 2-1
Representation of Catawba River Basin by a Network of Land Catchments, River
Reservoirs.

http://www.epa.gov/athens/wwatsc/html/warmf.html
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Example data entry: Catchment data

Lower Linville Yalley

p
B6.5288e+17 .
:

Figure 2-4
Dialog Box to Enter, Review, or Modify Catch t Data

http://www.epa.gov/athens/wwatsc/html/warmf.html
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Consensus Module
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Figure 4-2
Road Map of Consensus Process.

http://www.epa.gov/athens/wwatsc/html/warmf.html
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TMDL Module

View and Edit TMDL List

1F:

_Bemove |
" Fec.Coli, IEG/dml | 417062 118398 0.8 u.551u52

Figure 5-5
List of Saved TMDLs.

http://www.epa.gov/athens/wwatsc/html/warmf.html




Based or WislelaWs GUl
BEESCOIIoNlYy available data
radicts nyelgelee)y

5 _fi'éplays spatial distributions of PS and NPS loads

e e

&= S\Ccounts for source controls
= yaces loadings to individual land uses

e Evaluates cost sharing and trading potential
e _QOthers

=
=
=
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Chesapeake Bay — Study Area

_ New York
O\

# "’_
Pennsylvania,
1~ I g
e Y

Chesapeake Bay
Watershed
Boundary ot

Virginia
Source: http://www.chesapeakebay.net/
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Chesapeake Bay Water Quality Criteria

Dissolved Oxygen — for fish, crabs and oysters

Water Clarity — light for underwater Bay grasses

Chlorophyll a — base of the Bay food chain

Together, these three criteria define the conditions
necessary to protect the wide variety of the Bay’s living
resources and their habitats.

Source: USEPA. 2003a
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Oxygen Requirements (mg/L) of Bay Species

Migratory Fish Spawning
& Nursery Areas

Shallow and Open Water
Areas

Deep Water

Deep Channel

Striped Bass: 5-6

Gl ‘-‘—ﬁqﬂf t’
Alewife: 3.6

Source: USEPA 2003b
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Refined Designated Uses for
Chesapeake Bay and Tidal Tributary Waters

A. Cross Section of Chesapeake Bay or Tidal Tributary

g

Shallow-Water — =83
Bay Grass Use _—

s Open-Water
w Fish and Shellfish Use
Deep-Water
Seasonal Fish and

Shellfish Use

j\ Deep-Channel

W  Sseasonal Refuge Use

B. Oblique View of the “Chesapeake Bay” and its Tidal Tributaries

Migratory Fish
Spawning and
Nursery Use

Open-Water
Habitat
Shallow-Water
Bay Grass Use

Deep-Water

T _

Source: USEPA 2003b

Deep-Channel Seasonal Refuge Use
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; Chesapeake Bay Watershed Model I

Submerged Aquatic Sediment Benthic
Vegetation Model
Water Quality Model

Chesapeake Bay f Estuary Model

Hydrodynamic Model
of the Bay, Tributaries, and Continental Shelf

Figure [I-4. Cross-media models of the Chesapeake Bay airshed, watershed and estuary.

Source: Chesapeake Bay Program website http:/fwww.chesapeakebay.net.

Source: USEPA 2003c
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“Tiered” approach to modeling and allocation

TIER NPS ASSUMPTIONS POTW PS ASSUMPTIONS
TIER 1 Maintain 97-2000 implementation rates Existing NRT=8 mg/l TN and 1 mg/l TP
TEIR 2 Increase between Tier 1 and E3 8 mg/l TN and 1 mg/l TP

TEIR 3 Greater increase between Tier 1 and E3 5 mg/l TN and 0.5 mg/l TP

E3 Maximum possible 3 mg/l TN and 0.1 mg/l TP

NPS: Classifications of Ag, Urban, Mixed Open, Forestry, and Septic Sectors

PS: Also considered industrial dischargers with various levels of control

Tiers also considered various air emission controls

* Costs for the Tiers were documented and considered in the process.

Source: USEPA 2003c
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Bay-wide nitrogen loads associated with various “Tiers”

330
M Non-Tidal
300 36 Water
. Atmospheric
270 11.9 36 Deposition
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210 12.6 O Septic
30.3 18.8 27
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] 210 41.5) O Mixed Open
® 0 : 18.9
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S . 259 72.0
c 3
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Figure C-1. Chesapeake Bay Watershed Model-estimated nitrogen loads delivered to the Chesapeake Bay
and its tidal tributaries by source.

appendix C = Summary of Watershed Model Results for All Loading Scenarios

Source: USEPA 2003c




CBP New
Segmentation Scheme %

BACOH, ya}

Evaluated the effects of .
“Tiers” on DO in these 4 Boxr  ciom
segments. N st .

Poct

uuuu
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""

Created by CBP GIS Team, April 1998

DO problem is
most prevalent
here (CB4 area)

Source: USEPA 2004
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Segment specific responses to the loading reductions

DO Deep
CBaMH & CB4MH «© CBSMH «© POTMH & EASMH 5
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Segments & Scenarios

Figure IlI-1. Assessment of the range and mean of a three-year running average based on model estimates of dissolved
oxygen criteria attainment for the deep waters of the contiguous region of CB3MH, CB4MH, CB5MH, POTMH and EASMH.

Source: USEPA 2003c

31



E| 1.00

Important Geographic Considerations

0.90
= 0.80+— @ Susquehanna
8 @ MD Western Shore
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Major Tributary Basins

Classified into low, medium, and high impact relative to upper Bay DO problem.

Source: USEPA 2003c
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Geographic results led to additional options

Table 1V-1. Basinwide nitrogen cap load options (million pounds per year) developed by the
Water Quality Technical Workgroup, broken down by major tributary basin.

Basin Option 1 Option 2 Option 3 Option 4 Option 5

.

Susquehanna 69.2 (T3.5) 75.9 (T3.25) 82.6(T3) 82.6(T3) 82.6 (T3)

.

Eastern Shore—MD/DE  10.6 (T3.5) 11.9(T3.25) 132 (T3) 13.2(T3) 13.2 (T3)

Western Shore—MD 8.0 (T3.5) 0.25(T3.25) 10.5(T3) 10.5(T3) 10.5 (T3)

Patuxent 2.5(T3.5) 2.8(T3.25) 3.1(T3) 3.1(T3) 3.1(T3)
Potomac 30.5 (T3.5) 34.2 (T3.25) 37.9(T3) 37.9(T3) 37.9(T3)
Rappahannock 5.0(T3) 5.0(T3) 5.0(T3) 5.0(T3) 5.0(T3)
York 5.7(TS) S.7(TS) 5.1(T3) 3.7(TS) 8.0 (2000)
James 28.1 (TS) 28.1(TS) 22.3(T3) 28.1 (TS) 35.6 (2000)
Eastern Shore—VA 0.7(T3.5) 1.9(TS) 0.9(T3) 1.9 (TS) 2.1 (2000)
Total 160.4 174.8 180.8 188 198.1

Key: T3—Tier 3 scenario loading; T3.25—loading one quarter of the way between the Tier 3 and E3 scenarios;
T3.5—loading halfway between Tier 3 and E3 scenarios; TS—tributary strategy loading; 2000—2000 progress
scenario loading.

Source: USEPA 2003c
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Percent Non-Attainment (DO Deep) : CB4

- 25

E 20 Upper Bay / VA ES varied
c Lower Bay Varied

T 15 - - A
Pl DEN—

c

(=)

Z 5

OBS #5 #4 #3 #2 #1
Option

#5=198, #4=188, #3=181, #2=175, #1=160 million lbos/yr TN

Data source: USEPA 2003c
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Percent Non-Attainment (DO Deep) : CB4

— 25 Preliminary Allocation
g 20
=
‘® 15
2
< 10
(=]
Z 5
OBS #5 #4 #3 #2 #1

Option
#5=198, #4=188, #3=181, #2=175, #1=160 million Ibs/yr TN

** Full Attainment was considered infeasible by Steering Committee

* %

Data source: USEPA 2003c
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Estimating Bay Response to
Nutrient Reductions

As we reduce ...we will improve
nutrient loads ... oxygen levels.
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ar critarlz), deS|gnated USES, and models are needed
to r:P EVEIEbIEIGCIEnCE!
.“:-' o e &
IEERICEIRVONKIaYS the foundation for decision making
tthe gollgy avel

ckaglng Gl management options into tiers facilitates

B NaCG andl testing of options.
EESE(EE0Uaphic considerations can be important.

= e~ Public participation and partnerships are key

=~ 8- (Eonsidering costs / attainability in tiers helps incorporate
costs into decisions.

o Overly stringent controls eliminate trading opportunity.
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WA Bl b BTN ST E POIICY A ECISION DU GRE that
EEiiiEsisolnd technicallinformation.

£

tagﬁeed 6 Consider Key Factors Influencing

-
—

= “Complexity of Allocation Process

® [iiere are trade-offs among TMDL
Allocation Tools & Methodologies
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