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Why Look at the Virginia Trading Program?

Maturity: The Chesapeake Bay forced early adoption of
trading.

Success: The program has been a keystone of TMDL
progress.

Sophistication: A lot of science and accountability
behind the trades.

-lexibility: Trades can go a lot of directions.

_essons learned: Why are some types of trades not
nappening?.




Chesapeake Bay Watershed




-
Chesapeake Bay Fast Facts

* Nation’s largest estuary
* 200 miles long
* Drains parts of 6 states + DC

* Relatively shallow (average
depth 21 feet)

* Depth of up to 174 feet in
deep channel




Chesapeake Bay - Historical Issues

Chesapeake Bay Oyster Harvest (1953-2000)

.,, * Water quality
B * Oxygen

* Water clarity
* Algal blooms

* Loss of SAV
* Overfishing
* Disease
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Chesapeake Bay TMDL

Chesapeake Bay 2003 Segmentation Scheme
(78 Segments)

* Adopted in 2010
* Actually 92 TMDLs (!)

* Driven primarily by DO
criteria

* Reductions
* Nitrogen (25%)
* Phosphorus (24%)
* Sediment (20%) s

- Goal of complete "
Implementation by -
2025 . J(
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Disclaimer. www.chesapeakebay nettermsoluse him WBEM|
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Modeling Framework Used to Model
Management Scenarios

SCENARIO
BUILDER

INPUTS -

BMP Data

LU Data

Point Sources
Data

Septic Data

U.S. Census Data

Agricultural Census
Data

MODEL-DERIVED

Airshed
Model

WATERSHED CHESAPEAKE BAY MEET
Land Use MODEL MODEL was?
Change Model

B
| 3

Precipitation Data NO
Meteorological Data
Elevation Data
Soil Data YES SRLESSETON

METHODOLOGY
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Required reductions high in more
“effective” parts of watershed

14 ar0qy sawef

14 2A0qy sawef

T4 2A0(7 JH0A

14 Mojeg sawef

14 270y Juaxmyed

14 MOPG oA

14 2a0qy ddey

31045 1SN

14 270qYy 2eWO0}04

14 2r0qy JeWOl0g

14 2/0qy JeWo}od

14 2/0qy JeW0}0d

14270y 2eW0}04

euueyanbsng

14 mopag ddey

euueyanbsng

14 Mmojag oewolod

YA 2104S 1587

21045 1SR IPPIAI

14 Mmojag oewolod

14 Mmojag orwolod

14 Mojeg iuaxnied

atoysysejaaddn

310YS 3se3 3PPIA

310YS 1SN

aloysiseiaddp

atoysysej addn

204§ }seq 1207

104G 15eF 1Mo

@::m_._..w_,_vw:m

MDMD DE MD DE MDMD|PAMD DCMD|DE |VA VA PA VANY |DC|PA|VAIMDWV| PA I VAIVAMD|VA VAWV VA

SO~ O N T AN - O

SS3UBAI33)3 3A13E|3Y

States - Basins



Elements of Implementation

Clean Air rules (CAIR)

NPDES permits

e CAFO permits

‘ Agricultural cost share programs

Brown and Caldwell



Point Source Nutrient Controls in Virginia

» Water Quality Improvement Fund Established to fund
19 97 nutrient reduction strategies in the Chesapeake Bay
watershed

* Tributary Strategies establish loading goals

2 O O 5 * Legislation requiring watershed general permit
» Authorized the Nutrient Credit Exchange

2 O 07 * VPDES Watershed General Permit becomes effective
on January 1, 2007

2 O 10 » Bay TMDL issued by EPA on December 29, 2010

2 O 1 1 * Effluent limits in 2007 VPDES Watershed General
Permit become effective




Perceived Benefits of Trading in ~2005

Timing
Let the big guys go first...or those already planning an upgrade

Don’t all compete for the same consultants and contractors at
one time

Operational flexibility in living under a cap
Cost savings ($0.8 billion on a $2.2 billion program)
Accommodate economic & population growth

Market-based incentives

Go beyond compliance (regulated sources)
Achieve reductions from non-regulated sources



Virginia’s Trading Program at a Glance

Agriculture

Chesapeake Bay
Nutrient Credit
Exchange
Program

New & Existing
Development

On-Site

Systems

Source: Baxter, 2015



.
Watershed Nutrient General
Permit Highlights
Cap & trade program

General permit overlays individual NPDES permits and
addresses nutrient loads only

>150 facilities covered

Calendar year annual TN and TP load limits
“Bubbling” or aggregate permits allowed

Sets conditions for nutrient credit transactions

Other permit components
Compliance schedules and plans
Monitoring and reporting



WLAs based on stringent treatment at design
capacity (3-8 mg/L TN, 0.3 - 0.5 mg/L TP)

Virginia Discharger Name VPDES Permit No. Total Nitrogen Total Phosphorus
Waterbody ID (TN) Wasteload (TP) Wasteload
Allocation Allocation (Ibs/yr)
(Ibs/yT)
B37R Coors Brewing Company VA0073245 54,820 4,112
B14R Fishersville Regional STP WVA0025291 48,729 3,655
B32R INVISTA - Waynesboro VAO0002160 78,941 1,009
(Outfall 101)
B39R Luray STP VAO0062642 19,492 1,462
B35R Massanutten PSA STP VA0024732 18,273 1,371
B37R Merck - Stonewall WWTP VAO002178 43,835 4,584
(Outfall 101)!
B12R Middle River Regional STP VAO0064793 82,839 6,213
B23R North River WWTF VAOO060640 253,391 19,004
B22R VA Poultry Growers VAO0002313 27,410 1,371
-Hinton
B38R Pilgrims Pride - Alma VAO0001961 18,273 914
B31R Stuarts Draft WWTP VAOO66877 48,729 3,655
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Trading Only Allowed within Major Basins

RIVER BASINS IN VIRGINIA

RIVER BASINS

- Atlantic Ocean Coastal = = = Chesapeake Bay Drainage Limit
| Albemarle Sound Coastal Jurisdiction Boundaries

| Big Sandy River Hydrology

Chesapeake Bay Coastal

Chowan River

James River

New River

Potomac River

'Rappahanno

Rappahannock River

Roanoke River

Clinch/Powell Rivers
Holston River
[ Yadkin River P 3 &3
York River 43

NSV VIS WAL S EOEATONAL RESOURES DATE 06 Jarvawy 2 Miles




Trades based on loads delivered to tidal waters

Delivery Factor u g o Delivery Factor
Nitrogen b .\ Phosphorus
I oo-o. 7 ; B 00-03
B 03 I 04-05
0.4-0. 06
06-0. 0.7-0.8
B os-o. I oo
0 B 10-25
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Three Pathways of Point Source
Compliance

Meet your individual WLA
Acquire point source credits

through the Exchange or
iIndependently

Acquire credits through the
Nutrient Offset Fund if no other
option is available




Virginia Nutrient Credit Exchange

* Voluntary association

* 73 owners of 105 treatment facilities, municipal and
industrial

* Consultant members (to pay for the beer)

* What they do:
* Facilitate trades
* Sets credit prices among its members

* Acts as clearinghouse - buys all generated credits and offers
cost-sharing from sales

* Annual accounting and compliance planning

* Virginia DEQ certifies annual compliance plans



EXHIBIT 2-3

2018 ‘wlitnjﬁen Tradinﬂ Le—daen Potomac-Shenandoah River Basin

|
POTOMAC Basin: Nitmgen Credit I_edﬁer |
Compliance Year: 2018 B 0 Ste 0 edits ] ge (Pound
Dellvered Expected Expected In-Bubble Private WQIF-Held Expected Class A Class &° Claas B*
Facility Name WLa Load Credits Exchangs | Exchangs Credits Hat Credliz Sales Purchasss | [expecied)
PRICE: | % 0.07 | § 3.78 | § .0z |
= 0 gra sl Gigg 10 C [ F. b o i ; q
ACEA-Fishersvile 4,873 1.645 3028 |:-3.IZIEE| - - - -
ACSA-Greenville 1,424 487 22T {675) - 252 118 134
ACEA-Harmiston 1,025 203 822 {B22) - - - -
ACSA-Middie River 8,284 3,764 4.520 - - 4,520 2,122 2,307
ACSA-ML. Sidney 854 1.307 {453) 453 - - - -
ACEA-Stuarts Draft 2436 534 1.644 - 1.644 i) oo
ACSA-Vesper View 1,025 B4 47a - - 474 25 254
ACSA-Weyers Cave 1462 5634 (4.072) 4,072 - - - -
Alsxandria Rensw Ent. 403,381 367 _ 384 125,805 - - 125,095 24 404 31,480
Arington Co. 305,284 232.085 132200 - - 132,209 132,280 -
Bermyville 5,373 3.070 2.303 - - 2,303 2,000 203
Broadway Fegiona 5,801 4 024 677 - - 677 - 677
Fairfax Co-Moman Cole 12,158 455,734 156420 - - 158,220 156,420 -
FCWSA-\int H 57@ 214 360 - 360 - 360
Front Reyal 29,725 25,303 4422 - 4,427 1,056 3,366
FWSA-Opequon 31,681 18,402 13274 - 13279 - 13,278
FWSA-Parkins Mil 15,837 11,088 4,751 - 4,751 - 4,751
HRRSA-Morth River 55,748 30,604 16,082 - - 19,082 10,082 -
KECSA-Dahlgren 5.0 2137 4.700 2437 - - - 2437 - 2437
K.GCSA-Fainnew Beach 1,827 7 1,084 427} - - i) G649
KGCS5A-Purkins Comer 1,086 1,523 (427} 427 - - - -
Leesburg g97.258 31,261 56,187 - (274} [24,385) 41,558 - 41,558
Lowdoun Water- Broad Run 118,204 Ga 024 64,335 - - 64,335 56,632 7,703
Luray 8,187 1,688 6400 - 0,494 6,488 -
Massanutten PSC 6,030 2075 3.055 - 3,055 - 3,055
Merck 4,824 14473 (B.644) - - (9,649 (B,548) -
MillerCoors LLC 18,0281 13,081 - - - - - -
Mt. Jackson 2,900 2237 G663 - - 6E3 - 663
Purcelville 13,157 9,643 3500 - 3,504 2,023 1,486
PWESA-HL Mooney 218,280 175,661 43300 - 43309 30,378 13,020
Stafford Co-Agquia 73,083 G4 504 B.407 - 34497 7,647 B&0
Stoney Creek 2,891 2814 TT - - T - - fif
Strasburg 5,134 7.072 (1.8348) - - {1,838 (1,838) -
UOSA 302,507 202,754 9,863 - - 9,953 - 0.853
WA Am. Water PW Sec_ 1 42,028 22,642 19,187 - - 19,187 11,512 7675
WA Am. Water PW Sec. B 42,020 22,842 19,187 - - - 19,187 11,512 7,675
Wayneshono 6,822 2,885 3837 - 3,837 414 3,423
Purchase by Eastern Shore - - - - -

* For this Compliance Year, % of all Class A Credit Purchases are expected 1o be satisfied using Class B Credits.
" Expected Class B Credits ane estimates only. Acfual Class B Credits—and the resulting Class B sales price—will vary rom estimates based on actual Delvered Lagds In the Complance Year
EXCHANGE COMPLIANCE PLAN ANMUAL UPDATE, FEBRUARY 1, 2017

24



NITROGEN FACILITY SUMMARY

Fairfax Co-Noman Cole

POTOMAC Trading Basin

Loading & Credit Summany

o

Projected Sales and Purchases of Class A Nitrogen Credits

Facility-level Nitrogen Trading

-20,000
-40,000

-50,000

-30,000
-100,000
-120,000
-140,000 §
-160,000

CLASS A CREINTS

-180,000

7

08

20

B Credits Purchased

BECredits Sobd

Flanning Feriod Furure Estimates (non-binding] |
Diesign Flow (mgd) g7.00 67.00 a7.00 67.00 &7.00 §7.00 67.00 87.00
Projected Flow [mgd) 4740 40.83 5154 50.00 53.48 5376 54 04 54 32
| Projected Awg. Annual Concentration (mgiL) 3.00 3.00 300 300 3.00 3.00 3.00 3.00
ischarged Load (end of pipe) 433,078 455,738 470,004 456,34 488,630 491,188 403,748 494,304
Delivery Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Expected Load 433,078 455,733 470,004 456,34 488,630 491,188 403,748 494,304
Celivered WLA 612,158 612,153 612,153 312,158 g12,158 612,158 612,153 12,153
wpected Credits (delivered) 178,078 156,420 141,254 155,324 123,528 120,870 118412 115,854
Transfers In {Qut) within Cwmer Bubble ] 1] 1] 1] 1] ] a ]
[ Transfers In {Qut) from Private Exchange 0 i i 1] 0 0 0 0
WQIF-Held Credits ] a a 1] 0 ] a 0
'Ex pected Het Credits 179,078 156,420 141,254 155,324 123,528 120,870 118,412 115,854
I Class A Credit Sales (Purchases) 71,632 156,420 127.128 155,324 123,528 120,970 118412 115,854
Expected Class B Credits 107 447 ] 14,126 0 ] ]




Nitrogen Compliance: Potomac Basin

4000000 1,600 000
3,500,000 k1400000
3,000,000 k1200000
W =
E 2,612,604 % E
= 2,500,000 2,515,720 2.515,720 1,000,000 :-: wn
g o
D e U [77]
W 2,000,000 : ; e ——p— 800,000 €1 C
o s a3
u ik
= _ Sc
d 1,500,000 b E00,000  gp OB
e,
(=] = E_
V4]
1,000,000 b 400,000
500,000 444,228 303 920 b 200000

2019 2020 2021 2022 2023 2024 2025 2026

* S-Year Planning Poriod =—————————p e Future Estimates =4

= Declared Load m Class A Credit Surplus - Evpacied Met Load e Nlivered WLA



Different Prices for Class A and Class B Credits
Provide Incentive for Up-Front Commitments

Class A Buyer Exchange Buyer
$4P/$2N $6 P/ $3 N

/ Outside Buyer
$8P/ $4 N

Disbursement of Funds

90% / \1(()%

Class A Supply Pool Class B Supply Pool
A Pool / Total A Credits B Pool / Total B Credits



e
Point Source Compliance Trades

2017

21 buyers 306,174 Ibs of TN 1.9 % of WLA
28,073 Ibs of TP 2.4 % of WLA




Point Source Nutrient Reductions

3,500,000

3,000,000

2,500,000

1,500,000

1,000,000

500,000

Potomac Total Nitrogen

 Delivered TN

D livered WLA
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2007 2008 2009 2010 2011 2012 2013 2014 2015

300,000
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150,000
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100,000
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Potomac Total Phosphorus

I Delivered TP

m—Dalivered WLA

I

2007 2010 2011 2012 2013 2014 2015




Primary Factors in Success of the Point
Source Trading Program

 Watershed general permit

S0P el i oy * Expedient - one negotlatlon.
R T nual Uhdate e Common schedule of compliance

* Consistent requirements

* Formation of the Virginia Nutrient
Credit Exchange Association with
voluntary membership

* Permittees given ownership of the
market and have embraced the
program




Nonpoint Source Trading in VA

Reserved for accommodating new and expanding
point sources only

QEQ
Trading Nutrient Reductions from Nonpoint
u I an Ce a O p e I n an u ary Source Best Management Practices in the
rshed: Guidance for

Chesapeake Bay Wate H
Agricultural Landowners and Your Potential

Trading Partners

First bank approved in July 2008




To generate NPS credits, farms must first meet
baseline requirements

Soil conservation Nutrient Cover crops
plan management plan

Livestock exclusion 35’ riparian buffer
w/ 35’ buffer



Credits are generated from enhanced versions
of the baseline practice

N | 15% N reduction

on corn

itk Early e
I planting date [

Soil conservation Nutrient Cover crops
plan management plan

Increase size

dar P! Land
B conversion

Livestock exclusion 35’ riparian buffer
w/ 35’ buffer



Credits can also be generated by stormwater
retrofits (enhancements)




Other aspects of nonpoint source credits

» 2.1 trading ratio for NPS:PS trades
* 5% of credits are permanently retired

* Requires public or private broker; e.g.
* Nutrient bank
* Land conservation trust
* Agricultural cooperative

* Credits certified/authenticated on an annual basis



~125 banks in operation across state

Nonpoint Source Nutrient Trading
December 6, 2016

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Chesapeake Bay Watersheds Southern Rivers Watersheds

E Chesapeake Bay l:l Atlantic Ocean
[ 1 Localiy [ abemarle
[JHucs [ chowan
I:l Potomac l:l Roanoke
I:l Rappahannock - Yadkin

|:| York l:l New

I:l James - Holston

I cinchvPowel
|| Big Sandy

I:l Eastern Shore/Chesapeake Bay

\-}\J > ‘ PITTEYLVANIA
=T = PaTRICK 03&101@..“',”“
Nutreint Banks by Watershed : |
POTOMAC: P13 - Red Hill Farms JAMES: J13 - Greyfields ROANOKE: 0 125 25 50 75 100
P1 - Buena Vista P14 - Kinsale J1 - Wildwood Farm J14 - Gold Hill Rn1 - Hawkins Forest —-—— Miles
P2 - Swinging Bridge P15 - Edgecliff J2 - Malvern J15 - Farmville Rn2 - Glade Hill
P3 - Elk Run P16 - Montross J3 - Cranston Millpond  J16 - Namozine NEW:
P4 - Wampler Road RAPPAHANNOCK: J4 - Swiss Dixie J17 - Millboro N1 - Stallone Farms
P5 - Holy Cross Abbey  Rp1 - Rappahannock J5 - Eastern Henrico J18 - Willis River N2 - Hiwassee
P& - Midland Rp2 - Culpeper J6 - Layne ALBEMARLE:
P7 - South River Rp4 - Pristine Waters J7 - Leinster A1 - Pigeon Hill
P8 - Autumn Lane YORK: J8 - Stone Tavern CHOWAN:
P9 - Wentworth Road Y1 - Pamunkey Farms J9 - Dungeness C1 - Dillon Grove
P10 - Bowen Y2 - Healy's Pond J10 - Shaefer
P11 - Owl Run Y3 - York J11 - Buckingham

P12 - Cross Junction Y4 - Clover Creek J12 - Prince Edward




e
2:1 nonpoint : point trading ratio has been
controversial

Intended to address greater uncertainty in NPS
practices.

Reduces incentive for trading
Nationally, trading ratios range from 1.1 to >3

“The use of appropriate models and verification
practices may reduce or eliminate the need for trading
ratios...” EPA Memo on Trading Policy (2019)



-
How has NPS:PS trading actually worked?

Trades
Type of Trade Occurring or
Planned?
WWTP = WWTP Yes
WWTP = MS4 Yes
Agriculture =» new development Yes

Agriculture = WWTP No



-
Why no NPS-to-PS trades?

* Lack of demand
* Not a lot of new WWTPs
* Adequate capacity in existing WWTPs
* Credits available from other point sources

* Lack of (cheap) supply
* |t takes a lot of land - a problem of scale
» 2:1 trading ratio

* NPS credit pricing driven by new development market (e.g.,
$20,000/1b P)



e
2017 Nutrient Trades

Point Source to Point Source under Watershed General Permit
e 2b facilities acquired approximately 28,000 Ibs of TP and
306,000 Ibs of TN credits — $
e Several minor WLA trades 6+/| b P
« Approximately $1,800,000 market value

Non-Point Source Credits Sold (Permanent Offsets)
* Approximately 900 Ibs of TP with 5,400 Ibs of TN retired

* Approximately $18,000,000 market value

~$10,000 - 24,000/Ib P




$500+
§92.40 Relative Per-Pound Costs of Reducing Nitrogen Pollution
Stormwater
. Wastewater TP
$47.40
B Agricuture
. MNew Practices
$21.90
515.80
$7.00 $6.60
$4.70
. 53 .30 $53.20 53 20 $3.10 oy 50 o4 00
I
Stormwater | WWIPupgrades | WWITP upgrades .ugm turf Land Grass.gﬂ Restored,
retrofils (High) (Low) scrubbing retirement buffers mns”tmc:dted
welldands
Stormwater mgmt Enhanced Mative oyster Cover Consemvalion Forest Forest
for new development NMP aquaculture Crops tillage buffers buffers

Spurce: World Resources Institute January 2010



Cost per pound escalates as treatment level
increases

$180
$160 $148.66
$140

$120

Incremental $100
Cost per Lb H Nitrogen
Removed  $80 = Phos.

$60
$40 $31.34

$14.45 $24.718
oavc N N
$0 i

8N/1P 5N/05P 3N/O.1P

Data Source: RTI International, 2012, Nutrient Credit Trading for the Chesapeake Bay: An Economic Study.
Report prepared for the Chesapeake Bay Commission



If you want agriculture=>WWTP trades...

_ook for highly economical ag practices
_ots of land opportunity

Avoid high trading ratios

Streamlined trading mechanism
Consider other market forces

Buyers might have to make it happen




Underwater Grass Comeback Helps Chesapeake
Bay

Stories of Progress in Achieving Healthy
Waters

U.S. EPA Region 3 Water Protection Division
Susquehanna Flats+ January 21, 2016

The fortified Susquehanna Flats, the largest bed of underwater grasses in the Chesapeake Bay and a

Susquehanna Flats in the Chesapeake Bay

popular fishing spot, seems able to withstand a major weather punch. Its resilience is contributing to an with underwater grasses returnin

overall increase in the Bay’s submerged aquatic vegetation (SAVY), a key indicator of ecosystem health.

Chesapeake Bay water quality at near-
record high

Bay Barometer shows Chesapeake resilient,

improving

analysis.

Steep Cuts in Wastewater Pollution Leading Way in Chesapeake Bay Restoration; Sector Meeting
2025 Pollution Limits 10 Years Early (June 14, 2016) - Upgrades and operational efficiencies at
wastewater treatment plants throughout the Chesapeake Bay watershed have achieved steep
reductions in nitrogen and phosphorus pollution, putting this sector at the forefront of Bay
restoration. The wastewater sector has reduced nitrogen going to the Bay by 57 percent and
phosphorus by 75 percent since 1985 and, for the first time, is effectively meeting its 2025 nutrient
pollution limits in the landmark Chesapeake Bay TMDL, according to Chesapeake Bay Program

reports

Chesapeake regaining "resilience," EPA




Extra Slides
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Grateful Dead-Zone: Thank You for
Not Growing

M
30 NOV 2017

Blog Post CBF in Maryland, CBF in Virginia

What does this mean?

The overall message is best stated by Beth McGee: "There is scientific
consensus that the dead zone is getting smaller over time, and ending earlier
in the summer. This is an indication that the Clean Water Blueprint is working. But
we also know that much more needs to be done to achieve a Bay that is healthy for
all living creatures."”

We will always have year to year variations in the dead zone due to the weather,
but the long-term trend is very encouraging. The Chesapeake Clean Water
Blueprint's ongoing programs to reduce nutrient pollution are working and
we hope to keep on truckin' for smaller dead zones in years ahead.







Lessons Learned in Virginia

Nutrient and sediment reductions necessary in all sectors
* Wastewater, Agriculture, Regulated and Unregulated Urban,
Septic, Forest
» State and local funding is critical
* VA's Water Quality Improvement Fund (WQIF)
* Local stormwater fee programs
 Wastewater reductions have been the most dependable
reductions and have “carried the load” under the Chesapeake
Bay TMDL
 Watershed General Permit/Technology Regulation combined
with WQIF funding was instrumental in achieving timely and
lasting nutrient reductions
* Point Source - to - Nonpoint Source trading is very difficult
* Large scale environmental restoration is possible!



Background on Chesapeake Bay Watershed

Portions of 5 states and the District of
Ontario Columbia in 2 EPA regions lie within
the Basin:

64,000 square miles watershed

= : N 11,684 miles of shoreline
h.-;'“‘xm
PA H{
>
s (AL

DHII { 200 miles long and 21 ft. deep on
D

average

Significant portions of Chesapeake
Bay and its tidal tributaries are listed
as Impaired because of nitrogen,

¢ phosphorus, and sediment

Home to over 18 million people

VA
ik Agricultural land use grew bg
_ >7100,000 acres between 2004 and
—————2 | 2014

Largest land area per unit volume of
water of any estuary in the world



Submerged Aquatic Vegetation (SAV)

Acres Hectares

110K
100K
90K
80K
70K
60K
S0K
40K
30K
20K
10K

1985
1987
1989
1991
1993
1995
1997
1999
2001
2003
2005
2007
2009
2011
2013
2015
2017

denote years with partial data. Dark green = years with complete data. No bar

Source: Virginia Institute of Marine Science
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Live Radio - RADIO IQ
> BBC Newshour

Home Schedules & Frequencies ~ News « Programs ~ Music ~ About Us ~ Support ¥ Search

Virginia's Efforts To Restore Seaside Grasses
May Be A Worldwide Model

By PAMELA DANGELO « JUL 13,2018




Water Quality Impairments

* Dissolved Oxygen
* Water Clarity
» Submerged Aquatic Vegetation
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Chesapeake Bay Program History

1983

1987

1999

* Original Chesapeake Bay Agreement (1 page)
* MD, PA, VA, DC, EPA and chair of CB Commission
* Signatories became Chesapeake Bay Executive Council

* First numeric goals to reduce N and P by 40% by 2000

* EPA is sued for failing to require VA to develop a TMDL for Chesapeake Bay

* Consent decree mandated EPA develop TMDL by 2011 if VA did not do so by
2010

» Comprehensive agreement set a clear vision and strategy for restoration
efforts thru 2010
* 102 goals addressing pollution reduction, habitat restoration, living

resources protection, land use policies, public engagement, ecosystem-
based fisheries management, etc.

*NY and WV subsequently joined CB Partnership




Chesapeake Bay Program History cont.

* Recognizing that the 2010 deadline established in the Chesapeake 2000
Agreement would not be met, the Bay partnership begins work on a Bay-

2 O 07 wide TMDL

* EPA again sued with plaintiffs asserting that EPA was legally required to
establish a TMDL

* President Obama issues Executive Order requiring development of a federal
strategy to restore Chesapeake Bay.

* Chesapeake Executive Council requires 2-year milestones

* 2009 lawsuit settled requiring TDML and accountability framework

2010 « TMDL issued




Elements of Trading Success

Equitable WLAs
Water quality improvement fund

Watershed general permit
Expedient - one negotiation
Common schedule of compliance
Consistent requirements

Permittees given ownership of the market
through the Exchange

WWTP=>MS4 trades may be a huge cost
savings



Point Source Nutrient Controls in Virginia

1997

2005
2007
2010
2011
2012 & 2017

» Water Quality Improvement Fund Established to fund
nutrient reduction strategies in the Chesapeake Bay
watershed

* Tributary Strategies establish loading goals
* Legislation requiring watershed general permit

* VPDES Watershed General Permit becomes effective
on January 1, 2007

» Bay TMDL issued by EPA on December 29, 2010

* Effluent limits in 2007 VPDES Watershed General
Permit become effective

* Virginia reissues the VPDES Watershed General
Permit on January 1, 2012



58 ..
Dual Approach to PS Nutrient Control

Watershed General Permit for the control of annual TN
and TP loads under the Chesapeake Bay TMDL
(9VAC25-820)

Annual load limits

Trading allowed

Technology based regulation for nutrient enriched
waters and dischargers within the Chesapeake Bay
watershed (9VAC25-40-70)
Minimum technology requirements for new or expanding
facilities
Annual concentration limits based on nutrient removal
technology installed at any plant in CB watershed

No trading



5 . .
Chesapeake Bay Hydraulic Model

Chesapeake Bay Model, as it looked in August 1977. U.S. Army Corps of Engineers Waterways Experiment Station photo



Chesapeake Bay Model technician at a tide gauge located on the Elizabeth River, at Portsmouth, Virginia, August 1977. U.S. Army Corps of

Engineers Waterways Experiment Station photo
The Chesapeake Bay Model is contained in this warehouse, on Kent Island, Maryland. The Chesapeake

Bay Bridge is in the background. U.S. Army Corps of Engineers Waterways Experiment Station photo

(Left) Templates installed every two and a half feet for the construction of the model, between which the
concrete was poured and contoured. (Right) Model aides installing some of the 700,000 resistance strips.
U.S. Army Corps of Engineers Baltimore District photos, c. 1976




6
Chesapeake Bay Modeling Today

* Watershed Model

* Estuary Model

* Airshed Model

* Land Change Model

* Chesapeake Assessment Scenario Tool (CAST)



-
DO Criteria Tailored to Aquatic Life Use

Minimum Amount of Oxygen (mg/L)
Needed to Survive by Species

Migratory Fish Spawning &
Nursery Areas

Shallow and Open Water
Areas

Deep Water

Deep Channel

Worms 1



Water clarity criteria set to protect submerged
aquatic vegetation

* 13% of surface light
(freshwater-olighaline)

» 22% of surface light
(mesohaline-polyhaline)

* ...0r attain grass coverage
(biocriteria)




e
Bay Designated Uses Refined in early 2000s

Shallow-Water
Bay Grass Use
Deep-Water
Seasonal Fish and
=Shellfish Use

Open-Water
Fish and Shellfish Use

— Deep-Channel
Seasonal Refuge Use

Migratory Fish
Spawning and
Mursery Use

Shallow-Water
Bay Grass Use

Open-Water
Fish and Shellfish Use

Deep-Water ' Deep-Channel
Seasonal Fish and Seasonal Hefuge Use
Shellfish Use



Virginia Watershed-based Permit Benefits

* Environmental Benefits
* Quicker nutrient reductions from point sources

* Manages additional loadings from growth through offsets of loads
from new or expanding facilities

* Creates incentives for NPSs to meet load allocations
* BMP secondary benefits (e.g., habitat restoration, carbon sink)

* Benefits to Permittees
* Provides several different tools for achieving compliance
* More cost-effective approach than treatment upgrades only
* Allows for future growth as it eases costs and resource demands

 Benefits to Virginia DEQ
* More streamlined and efficient permitting
process
* |Increased stakeholder support
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Statewide Total Nitrogen
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Wastewater sector leads progress in
Chesapeake Bay Restoration

250 2017 Interim Target: 237.61
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All Major Source Sectors Included

Atmospheric
Deposition
1%

Atmospheric
Deposition
1%

Sources of Nitrogen Sources of Phosphorus



Most NPS trades are permanent
stormwater offsets

Many small P trades to provide permanent
stormwater offsets to meet Virginia’s post
construction P loading requirements under the
Virginia Stormwater Management Program (VSMP)

~125 NPS banks with 7,100 Ibs of permanent TP
offsets and 47,800 Ibs of permanent TN offsets on
state registry

Many small P trades - approximately 4,000 Ibs of P
sold with retirement of an associated 27,600 Ibs of N
reductions retired (P serves as a proxy for N
reductions under VSMP



Options for New or A

Expanded Sources é

Compliance credits from one or more permitted
facilities

Purchase of WLAs from other sources (either short
term or permanent)

Credits from nonpoint source best management
practices

Credits through payments to Nutrient Offset Fund if no
other option available

Allocations through other means approved by Virginia
DEQ on a case-by-case basis

Acquire 5 years of offsets prior to permitting




