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Principles

* Maintain integrity of TMDL calculations as defined by the partnership
e Use best available data
* Maintain consistency in tools



Principles

* Maintain integrity of TMDL calculations as defined by the partnership
e Use best available data — Always Improve
* Maintain consistency in tools — Never Change

* How can we resolve the conflict between consistency and
incorporation of new data while maintaining the integrity of the
TMDL?

* Not a new issue — we've been dealing with it since the phase 2 model.



Theory and Practice

* Deep dive into TMDL calculations and history
* C2K agreement — modeling for TMDL avoidance
e 2017 Midpoint Assessment modeling
* TMDL integrity
* Fairness and partnership decisions
e Current examples
* Boat pump outs
* Tidal point sources
* Application to Land use

* Looking forward
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* We don’t model the absolute value of oxygen for TMDL purposes,
we model the change in oxygen due to a change in load

Criteria
Attainment we would
have observed given
a change in load
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TMDL Integrity

Basis for 2017 Decision

WIP2 WIP2 WIP2  WIP2
+19M  +10M - 9M -21M
lbs TN lbsTN Ibs TN Ibs TN

1985 1990 1993 2000 2010 2013 WIP+18%TN WIP+6%TN WIP-6%TN  WIP-11%TN
Base  NoAction Progress Progress Progress  Progress  Progress  Progress & +12%TP & +4%TP WIP2 §&-8%TP  &-16%TP E3 All Forest
Run 223 325TN 404TN J47TN- - 338N 337TN 177N 266TN 253N 2247N 205TN  § 195TN § 185TN 1747N 133TN 40TN
Ir11/29/17 2191 4L7TP 30.4TP  27.7TP 23.7 21.9TP 16.9TP 15.9TP 14.8TP 144 137TP § 13.0TP  11.97TP 8.6TP 3.9TP

CAST Loads 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 §1993-19958 1993-1995 1993-1995 1993-1995 1993-1995
Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep
Chseg  State  Channel ~ Channel ~ Channel  Channel  Channel ~ Channel ~ Channel ~ Channel ~ Channel ~ Channel J Channel § Channel ~ Channel  Channel  Channel

CBAMH  MD 46%  53% 4% 47% 46k  43%  30%  27%  16% 9% 6% 3% 1% 0% 0%

e /

Observed Data Modified very slightly
For difference between
1993 and average of
1993-1995 at 6.49%

Change in load
necessary to meet WQS

From December of 2017



TMDL Integrity

Basis for 2017 Decision

WIP2 WIP2 WIP2  WIP2
+19M  +10M - 9M -21M
lbs TN lbsTN Ibs TN Ibs TN

1985 1990 1993 2000 2010 2013 WIP+18%TN WIP+6%TN WIP-6%TN  WIP-11%TN
Base  NoAction Progress Progress Progress  Progress  Progress  Progress & +12%TP & +4%TP WIP2 §&-8%TP  &-16%TP E3 All Forest
Run 223 325TN 404TN J47TN- - 338N 337TN 177N 266TN 253N 2247N 205TN  § 195TN § 185TN 1747N 133TN 40TN
Ir11/29/17 2191 4L7TP 30.4TP  27.7TP 23.7 21.9TP 16.9TP 15.9TP 14.8TP 144 137TP § 13.0TP  11.97TP 8.6TP 3.9TP

CAST Loads 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 §1993-19958 1993-1995 1993-1995 1993-1995 1993-1995
Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep
Chseg  State  Channel ~ Channel ~ Channel  Channel  Channel ~ Channel ~ Channel ~ Channel ~ Channel ~ Channel J Channel § Channel ~ Channel  Channel  Channel

CBAMH  MD 46%  53% 4% 47% 46k  43%  30%  27%  16% 9% 6% 3% 1% 0% 0%

Issue of TMDL integrity:

Measure change: Keep 1995 consistent:

Not valid to make a model alteration that would Not valid to make a model alteration that, if
make the calculations of loads in 1995 and any applied consistently, would change the load in
future scenario inconsistent because that would 1995 because that would change the relationship

not accurately reflect change in load between 1995 and the planning target
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Reduction fromm NoAction to E3
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Issue of Fairness:

Anything that alters 2010 E3 or no action
means that jurisdiction-basin effort levels
start to move from these lines representing
partnership decisions.
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Principles

* Maintain integrity of TMDL calculations as defined by the partnership
e Use best available data — Always Improve
* Maintain consistency in tools — Never Change

* 1995 loads must not change until planning targets change

* We can incorporate changes that more accurately represent changes
between 1995 and any future scenario

* “Best available data” means the best available data on the changes in
land use, BMPs, point sources, etc

e Extra care taken when dealing with changes prior to 2010



Example 1: MD
boat discharge TN

+ Just getting data now ey

* Loads are 35k Ibs
higher than we
thought

* Loads are 20k lbs
lower than they were
in 1995

Nutrient Load {Ibs.)

* Should Maryland be
credited with a 20k
|Ibs decrease or a 35k :
|bS increase i Niben il Ditiiouls p— Phosphorus w/o Pump-outs Nitrogen w/ Pump-outs Phosphorus w/ Pump-outs

Figure 2. Estimated Nutrient Load Taking into Account Nutrient Removal by Boat Pumpout Facilities,
Marviand 1985-2015



Example 1: MD

boat discharge .

e Estuarine model | =~ |
estimates change
necessary to meet
WQS

Nutrient Load {Ibs.)

e If you run witha 35klb
increase, WQ will get
worse

* If you run with a 20klb ...
decrease WQ will
Improve

* Which actually
ha p pe ned ? —&— Nitrogen w/o Pump-outs #— Phosphorus w/o Pump-outs Nitrogen w/ Pump-outs Phosphorus w/ Pump-outs

Figure 2. Estimated Nutrient Load Taking into Account Nutrient Removal by Boat Pumpout Faciiities,
Marviand 1985-2015



lel Segmen' X | +
Example 2: VA
p . 7°26'43.1"W/@38.2819915,-77.4456835,345m/data=!3m1!1e3!4m5!3m4!1s0x0:0x0!8m2!3d38.2837!4d-77.4453

point sources

* FMC wastewater
treatment plant Rappahanno
clearly discharges to
tidal Rappahannock

A%

@ FMC wastewater,
Vétreatment plant




Q 38ITOLINTI'2643.1"W-Go X @ Chesapeake Bay Model Segmen X =+ o - o X

& C @ gischesapeakebay.net/modeling/ w » e :

Exa m p | e 2 : VA Chesapeake Bay Model Segmentation Viewer
oJeI I eIV (oI * E——

0 =

* Lat/Long from | |
database places W5
outfall in business |
park which flows
though multiple

reservoirs

e 24% TN and 56% TP
is removed in the i
model




Q 38MTO01LINT7'2643.1"W-Go X @ Chesapeake Bay Model Segmen: X <

E | 2 . A ¢ C @ gischesapeakebay.net/modeling/
Xample 2:V o ——

point sources Moo

e ‘Better data’ for
loads could argue
that loads are 19,000
Ibs TN and 1600 lbs
TP higher

 Not consistent with
the TMDL:

* If you made just that b, pBg 8 _
change and ran the e RS e LS e

mOdE|S, yOU WOUId 4P 7% UL " TR ‘NHDPIusV‘lCatchmon\s:8476782
show water quality O, SeUNT T BN L &

-
A f

L ~ e -
d e g ra d I n g . 1985 1990 1993 2000 2010 2013 WIP+18%TN WIP+6%TN WIP-6%TN  WIP-11%TN
Base  NoAction Progress Progress Progress  Progress  Progress  Progress  &+12%TP & +4%TP W2 &-8%TP  &-16%TP E3 All Forest : 4
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11/29/17 291 4L7TP 304TP  277TP 37 29TP  169TP  159TP 14.8TP 144 BB7IP 130T 119TP  86TP 3.91P ( A~
CAST Loads 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 19931995 1993-1995 ¥ S ; S
Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep 8§ Vs
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Q 38ITOLINTI'2643.1"W-Go X @ Chesapeake Bay Model Segmen: X

Example 2: VA - e
'
point sources [l R

0 e :
e ‘Better data’ for
loads could argue
that loads are 19,000
Ibs TN and 1600 lbs
TP higher

* Not fair:

* Getting extra
reduction from this
source would take
them to 96% TN and
97% TP level of effort

-+ WWTP - AllElse

6 8 10 V)
Relative Effectiveness (DO effect per million Ihs)




Q 38ITOLINTI'2643.1"W-Go X @ Chesapeake Bay Model Segmen X =+ o - o X

& C @ gischesapeakebay.net/modeling/ w » e :

Exa m p | e 2 : VA Chesapeake Bay Model Segmentzlit\ion\ﬁewer
point sources [l
* Best data available g | TS
for change in load is st =
no change |

* Recent analysis
shows effect is 173k

lbs TN and 17k |bs TP
in Virginia




Example 3: Land use

 P6 land use is ‘anchored’ in 2013

* 1984-2012 data
e 2013 is Backcast to 1984, 1992, 2001, and 2006
* Interpolated between years

e 2014-2050 is forecast
e 2013 is forecast to 2025 and 2050
* Interpolated between years

* Change is accurately modeled due to the anchor of 2013



Example 3: Land Use — Clearfield, PA example

Clearfield County Ag Land
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60000

Current Phase 6

20000

0
1980 1990 2000 2010 2020 2030

——interpolated —~-Backcast and Forecast



Example 3: Land Use — Clearfield, PA example
Clearfield County Ag Land

120000 3
: [
100000 | Update just 2013 and 2017 /’ e S
use absolute value |
80000 /
60000 " |
i -9 9 0000000009 ¢ 4 , o o ot
40000

Not likely that ag increased

20000 | between 2012 and 2013 Not likely that ag increased
relative to 1995

0
1980 1990 2000 2010 2020 2030

2013 is current development number

g | —— 24
2017 and 2025 just for illustration interpolated Backcast and Forecast



Example 3: Land Use — Clearfield, PA example
Clearfield County Ag Land

120000
™
100000 /’ S
80000 /
60000 : |
T iy -9 9 0000000009 ¢ 4 , o o s
40000 “Accounting for Growth” in the Midpoint Assessment means
accounting for changes between 2010 and 2025
20000
The change between 2010 and 2025 would be inaccurately
0 represented in the model
1980 1990 2000 2010 2020 2030

2013 is current development number

i e 25
2017 and 2025 just for illustration interpolated Backcast and Forecast



Example 3: Land Use — Clearfield, PA example

Clearfield County Ag Land

1200001 5,5t update the trend from 2013
100000 Better assessment of the trends between
1995-2013
80000 2013-2025
£0000 2010-2025
MMG_M o000 0 o o, o oot "
*\\M
40000 P
20000
0
1980 1990 2000 2010 2020 2030

2013 is current development number
2017 and 2025 just for illustration

—-—interpolated —~-Backcast and Forecast 26



So, are we stuck with old data?

*\We ulodate comprehensively when we change
the planning targets
2003
2010
2011
2017
20257

*The principle of modeling change is the reason
that we have planning targets rather than
sticking with the 2010 TMDL allocations



P5.3.0 to P5.3.2 Changes

June/July 2011

e Updated land use with more complete urban coverage

* STAC reviewed and modifications incorporated

* Modified agricultural nutrient handling
* Increased non-NM application rates
e Stop automatic transfer of manure
* Adjust rates and timing
* Additional nursery categories
* Keep mass balance of manure
e Adjust animal projections with state data
* Manure excess disposal

e Recalibration




(million Ibs)

Nitrogen Source Evaluation June/luly 2011
Phase 530 ->Phase 532 (Edge-of-Stream) Loads

@ Agriculture [ 1UrbanRunoff B Wastewater+CSO [[1Septic M Forest+

700

600

500 -

400 -

300 -

200 | TN TP
2010TMDL ~ 201.6 12.5
2011 PT 203.3 14.0

P530 P530 WIP P530 E3 P532 P532 WIP P532 E3

NoAction NoAction 29




Ssummary

e 1995 loads must not change until planning targets change

* We can incorporate changes that more accurately represent changes
between 1995 and any future scenario

* Extra care taken when dealing with changes prior to 2010

* “Best available data” means the best available data on the changes in
land use, BMPs, point sources, etc

* We can update comprehensively when we change the planning
targets



