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TMDL Allocations

Chesapeake Bay Major River Basin Nitrogen and
Phosphorus July 1, 2010 Proposed Allocations

(N / P in million pounds per year) The TMDL loadings to the basin-jurisdictions are provided in Table ES-1. These loadings were
determuned using the best peer-reviewed science and through extensive collaboration with the
junisdictions and are informed by the junisdictions’ Phase I WIPs.

Chesapeake Bay TMDL

Table ES-1. Chesapeake Bay TMDL watershed nitrogen, phosphorus and sediment final
823/052 allocations by jurisdiction and by majer river basin.
Nitrogen Phosphorus Sediment

d

MD EASTERN SHORE MARYLAND
e, ) Jurisdiction | Basin (million Ibs/year) | (million Ibsiyear) | (million Ibsiyear)
Pennsyivania | Susquehanna 68.90 249 1.74117
Potomac 472 042 2111
ISQUEHANNA RIVER BASIN Eastern Shore 028 0.01 2114
T SHORE MARTYLAND Western Shore 0.02 0.00 0.37
:’i::f}:::’;;m PA Total 73.83 2.93 983.78
a ‘E“ sone u-»av_;n: 71741231 Maryland Susguehanna 1.09 0.05 6284
A EASTERN SHORE VIRGINA EZZ Easlern Shore 971 1.02 168.85
A JAMES RIVER BASIN 50 JRY Western Shore 9.04 0.51 199 .82
APGTOMAG RIVER BASIN 3 Patuxent 286 0.24 106.30
VARAPPAHANNOCK RIVER BASIN ¢ Polomac 16.38 0.50 66029
‘;mt;”’qf‘:‘; N MD Total 39.08 272 1.218.10
VAV IANES RIVER BASN Virginia Easlem Shore 131 014 1131
ey e 002/0001 0287001 Potomac 777 141 82953
[ cnesapesue say viatersnea 4721042 o, r Rappahannock 5.84 0.90 700.04
- - — York 541 0.54 117.80
~15.70/0.90 James 2309 237 92023
L DT ~ VA Total 53.42 5.36 2,578.90
1087005 Districtof | Potomac 2.32 0.12 11.16
~—285/01 Columbia D€ Total 2.32 042 1118
——232/0142 New York Susgquehanna 877 0.5 29296
NY Total 8.77 0.57 292.96
Delaware Eastern Shore 295 0.26 57.82
DE Total 2.85 0.26 57.82
West Virginia | Potomac 543 0.58 29424
James 0.01 16.65
WV Total ] 0.59 31088
B : Total Basinurisdiction Draft 12.54 645361
0.02/0.01 £ Allocation
. seh il 1.21/0.16 Atmospheric Deposition Draft .7 N/A N/A
Allocationa
Total Basinwide Draft 201.83 12.54 6,453.861

/ * Cap on atmospheric deposition loads direct to Chesapeake Bay and tidal tributary surface waters to be achieved
Note: There is also an Atmospheric Deposition Allocation by federal air regulations through 2020.
of 15.70 million pounds/year.
Dta Sources: Chesapeshe By Program
22 rore mtormsticn, vEt wam CPeEsEeSKEddy Pt
o sceseany e maise

December 29, 2010

Created by HW. 06/30/10 UTM Zone 18N. NAD 83




Chesapeake Bay TMDL
Delaware Allocation

Total Delaware Area in CB: 452,361 ac.

Nitrogen

— Allocation: 2.95 million Ibs/yr
— TMDL Load: 6.52 Ibs/ac/yr

Phosphorus

— Allocation: 0.26 million Ibs/yr
— TMDL Load: 0.57 lbs/ac/yr

Sediment

— Allocation: 57.82 million lbs/yr
— TMDL Load: 128 Ibs/ac/yr (0.06 tons/ac/yr)



Annual Load vs. RCN
(N-EMC = 2.0 mg/I)
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NOTE: Load calculation based on est. annual runoff
with N-EMC = 2.0 mg/I; septic load




Annual Load vs. RCN
(P-EMC = 0.27 mg/l)
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NOTE: Load calculation based on est. annual runoff
with P-EMC =0.27 mg/I ; septic load




Annual Load vs. RCN

wtp==T55-100 mg/|
TSS-80 mg/!

i TSS-60 mg/|
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e TMDL-TSS

NOTE: Load calculation based on TSS-EMC values as
noted




Runoff Reduction for Various LULC Scenarios

M Req'd Reduction
W Residual Runoff

Runoff (in.)

LDR-HSGA LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB
(100%) (20%) (30%) (63%) (71%)

LULC Scenario w/Req'd Runoff Reduction (%)

Key

LDR-HSGA: Low Density Residential, 20% Imp., HSG A
LDR-HSGC: Low Density Residential, 20% Imp., HSG C
MDR-HSGC: Medium Density Residential, 40% Imp., HSG C
HDR-HSGB: High Density Residential, 60% Imp., HSG B
COM-HSGB: Commercial, 80% Imp., HSG B




TN Reduction for Various LULC Scenarios

M Load Reduction From RR

m Residual Load After RR
I CB TMDL

TN Load (Ibfac/yr)

LDR-HSGA LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB
LULC Scenarios

Key

LDR-HSGA: Low Density Residential, 20% Imp., HSG A
LDR-HSGC: Low Density Residential, 20% Imp., HSG C
MDR-HSGC: Medium Density Residential, 40% Imp., HSG C
HDR-HSGB: High Density Residential, 60% Imp., HSG B
COM-HSGB: Commercial, 80% Imp., HSG B




TN Reduction for Various LULC Scenarios

M Load Reduction From RR

W Residual Load After RR
I CB TMDL

COM-HSGB

TN Load (Ib/ac/yr)

LDR-HSGA LDR-HSGC MDR-HSGC HDR-HSGB
LULC Scenarios

Additonal Reduction to Meet TMDL-TN (Ib/ac/yr)

0.00 0.00

LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB

LULC Scenarios




TP Reduction for Various LULC Scenarios

M Load Reduction From RR
M Residual Load After RR
CB TMDL

TN Load (Ibfac/yr)

LDR-HSGA LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB
LULC Scenarios

Key

LDR-HSGA: Low Density Residential, 20% Imp., HSG A
LDR-HSGC: Low Density Residential, 20% Imp., HSG C
MDR-HSGC: Medium Density Residential, 40% Imp., HSG C
HDR-HSGB: High Density Residential, 60% Imp., HSG B
COM-HSGB: Commercial, 80% Imp., HSG B




TP Reduction for Various LULC Scenarios

B Load Reduction From RR
® Residual Load After RR
CB TMDL

LDR-HSGA LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB

TN Load (Ib/ac/yr)

LULC Scenarios

Additonal Reduction to Meet TMDL-TP (Ib/ac/yr)

0.35
0.31
mTP
0.00 0.00

LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB
LULC Scenarios




TSS Reduction for Various LULC Scenarios

® Load Reduction From RR
M Residual Load After RR
CB TMDL

TSS Load (Ib/ac/yr)

LDR-HSGA LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB
LULC Scenarios

Key

LDR-HSGA: Low Density Residential, 20% Imp., HSG A
LDR-HSGC: Low Density Residential, 20% Imp., HSG C
MDR-HSGC: Medium Density Residential, 40% Imp., HSG C
HDR-HSGB: High Density Residential, 60% Imp., HSG B
COM-HSGB: Commercial, 80% Imp., HSG B




TSS Reduction for Various LULC Scenarios

TSS Load (Ib/ac/yr)

m Load Reduction From RR
M Residual Load After RR
CB TMDL

LDR-HSGA LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB

LULC Scenarios

Additional Reduction to Meet TMDL-TSS
(Ib/ac/yr)

TSS Load (Ibfac/yr)
=2} co
o (=]

LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB
LULC Scenarios




w/Minimum Runoff Reduction

Residual Load After Runoff Reduction
(Ib/ac/yr)

1000.00
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LULC Scenarios




w/Minimum Runoff Reduction

Residual Load After Runoff Reduction
(Ib/ac/yr)

1000.00

TMDL-TSS
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TMDL-TP

LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB

LULC Scenarios




Treatment BMP Removal Efficiencies*

VA DCR STORMWATER DESIGN SPECIFICATION NO. 13 CONSTRUCTED WETLAND

VIRGINIA DCR STORMWATER
DESIGN SPECIFICATION No. 13

CONSTRUCTED WETLANDS

e 'N: 20%
'P: 45%
'SS: 60%

SECTION 1: DESCRIPTION

nstructed wetlands, sometimes called stormwater wet
tecerve stormwater mputs for water quality treat
deep (although they have greater depths at the forebay and in micropools) and possess
mucrotopography to promote dense and diverse wetland cover (Figure 13.1). Runs

orm displaces runoff from previous storms, and the long residence time allows multiple

pollutant removal processes to operate. The wetland environment provides an ideal environment
for gravy al setthing. biological uptake, and mucrobial activity. Constructed wetlands are the
final element in the roof-to-stream runoff redus n sequence. They should only be considered

use after all other upland runoff reduction opportumties have been exhausted and there 1s sull
a remaimng water quality or Channel Protection Volume to manage

n 1.8, April 13, 2010 Page 1 of 30

*EPA CBP Scenario Builder Documentation




Runoff Reduction + Treatment BMP

Residual Load After Treatment BMP
(Ib/ac/yr)

1000.00

Load (Ib/ac/yr)

LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB

LULC Scenarios




Runoff Reduction + Treatment BMP

Residual Load After Treatment BMP
(Ib/ac/yr)

1000.00

TMDL-TSS

TMDL-TN
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TMDL-TP

LDR-HSGC MDR-HSGC HDR-HSGB COM-HSGB

LULC Scenarios




DURMM v.2

DURMM _v2_2011-01-10_no-offsetxls [Compatibility Mode] - Microsoft Excel

Insert  Pagelayout  Formulas  Data  Review  View  Developer c@o@ R

Cut . " - = === AutoSum =
o Calibri ML = P = Wrap Text General Normal 2 Normal_RPv  Normal_TMDL o Z Autosum = Ag
A 2 = - - 2] == Zz
23 copy ~ H B & Fin - A
.. B I U- £ iMerge &Center = | $ - % 3 | %3 ;%  Conditional Format  Normal WAT.. Normal WAT.. | Normal Insert Delete Format . Sort & Find &
Lomathaics - i merg . % > Formatting » as Table = - 2 5 S Q2 Clear~  Filter~ Select ~

Paste

177 F

PROJECT:
DRAINAGE SUBAREA ID:
TMDL WATERSHED:

Type:

Step 1 - Caleulate Annual Runoff Volume Data
1.1Total contributing area to BMP (ac) 0.00
1.2 Contributing area RCN #DIV/0!
1.3 Annua J m ) #DIV/O

1.4 Ann #DIV/O!

Step 2 - Cakeulate Annual Pollutant Load
2.1 EMC (mgfl) o o =
2.2 Load (mg/yr) #piv/0! [ #piv/ol [ #DIv/0!
2.3 Load (Ibfac/yr apiv/o! [ #pivjol [ spiv/o! ["soiv/or [ soivjor [ aoivsor ["soivjor [ soivser [ apiviol ["soiv/or [ soivsor T #pivio! [ soivyor [ soivjor [ soivsor

Step 3 - Adjust for Runoff Reduction
3.1 BMP Runoff Reduction [#ovso! | [ soivso! | [ zovj01 | [ sovyor | [ sowvo! |
3.2 Adjusted load {Ib/ac/ | ["spivjol T #oiviol T soivsor | [ soiv/or T soiv/o1 [ soiv/o! [ zov/o1 [ #oiviel [ #piv/ol [ soiv/o1 [ #oivol T soivjol | [ soiv/or T zoiv/or T #oiv/ol

Step 4 - Adjust for BMP Treatment
4.1 BMP Removal Efficiency TN ETN T | [anm [ ava [ anva [ anva [ ana [ ana [IETNETNET TN ETNETD
4.2 Adjusted load (Ibfac/yr) ["soivsor [ zoivio1 [ soivsor | ["sovjo1 [ zoivso1 [ soivjor [zovo1 [ zoivor [ spivsol ["sov/o1 [ zoivsor [ spivyor | [ soivso1 [ zoivyo1 [ soivsor
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Step 5 - Caleulate Pollutant Reduction
5.1 TMDL (Ib/ac/yr) [ ana T ava T v | [ ana [ anva [ anga [anva [ e [ anja [N ETNET | [Cana [ ana [ anja
5.2 Reduction met? [soivjor ["soivyor [ soivor | ["soiv/or [ soivjor [ #oivsor [sowvjor [ #oivsor [ apivyor ["sov/ot [ eoivzor [ #oiviol | [ zovyor [ sovor [ =oivsor

ST
0

RPv | TMDL /Cv /Fv .~ DURMM Report
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DURMM v.2

Runoff Reduction Allowances
&

BMP Removal Efficiencies




DURMM v.2:
Sources of BMP Performance Data

VA DCR STORMWATER DESIGN SPECIFICATION NO. 13 CONSTRUCTED WETLAND

DESIGN SPECIFICATION No. 13

cossTRUCTED WETLANDS BP Scenario Builder
SN Tech Note 4
ADCR RR Methodolo
A SWM Manual
T oastal Stormwater

structed wetlands, sometimes called stormwater wetlands, are shallow depressions that
receive stormwater mputs for water quality treatment. Wetlands are typically less than 1 foot

deep (although they have greater depths at the forebay and in micropools) and possess vanable
o y to promote dense and diverse wetland cover (Figure 13.1). Runoff from each
ew storm displaces runoff f p ume allows multiple

pollutant removal processes to operate. The environment provides an ideal environment
for gravitational settling, biological uptake, and mucrobial a ty. Constructed wetlands are the

final element n the roof-to-stream runoff r They should only be considered
for use after all other upland runoff reduction opportumties have been exhausted and there 1s sull
a remaining water quality or Channel Protection Volume to manage.

n 1.8, April Page 10of 30




BMP

DURMM v.2:
BMP Performance Standards

DURMM v.2

N

TP

TSS

[RR, A/B soil

RR, C/D Soil

Runoff Reduction Practices

Urban Tree Planting
Soil A d
flow to Turf Open

w to Forestec

100% of Load Reduct.

100% of Load Reduct.

100% of Load Reduct.

100% of Storage

100% of Storage

100% of Load Reduct.

100% of Load Reduct.

100% of Load Reduct.

100% of Storage

100% of Storage

Max 60% inc. Load Reduct.

Max 50% inc. Load Reduct.

Max 80% inc. Load Reduct.

50% of Storage

50% of Storage

100% of Load Reduct.

100% of Load Reduct.

100% of Load Reduct.

100% of Storage

100% of Storage

100% of Load Reduct.

100% of Load Reduct.

100% of Load Reduct.

100% of Storage

100% of Storage

100% of Load Reduct.

100% of Load Reduct.

100% of Load Reduct.

100% of Storage

100% of Storage

100% of Load Reduct.

100% of Load Reduct.

100% of Load Reduct.

75% of Storage

75% of Storage

100% of Load Reduct.

100% of Load Reduct.

100% of Load Reduct.

20%

10%

Max 45% inc. Load Reduct.

Max 45% inc. Load Reduct.

Max 80% inc. Load Reduct.

50%

25%

Max 20% inc. Load Reduct.

Max 20% inc. Load Reduct.

Max 50% inc. Load Reduct.

20%

10%

Max 20% inc. Load Reduct.

Max 20% inc. Load Reduct.

Max 80% inc. Load Reduct.

20%

15%

Max 25% inc. Load Reduct.

Max 50% inc. Load Reduct.

Max 50% inc. Load Reduct.

25%

15%

N/A

N/A

N/A

0%

0%

N/A

N/A

N/A

0%

0%

100% of Load Reduct.

100% of Load Reduct.

100% of Load Reduct.

40%

100% of Load Reduct.

100% of Load Reduct.

100% of Load Reduct.

65%

Max 40% inc. Load Reduct.

Max 25% inc. Load Reduct.

Max 80% inc. Load Reduct.

0%

Practices

20%

20%

60%

5%

10%

5%

10%

40%

60%

45%

Source Control Practices

17%

22%

3%

3%

9%

Other Practices

0.02 lbs N/ft

0.003 Ibs P/ft

2 Ibs TSS/ft

: BMPs contained in CB P5 Model
RED: BMPs not currently modeled in CB P5 Model




DURMM v.2.
Alternatives for Areas Managed by
Runoff Reduction

e Option 1
— Adjust for portion of subarea managed

e Option 2

— Break subarea into separate managed
areas




DURMM v.2.
Alternatives for Areas Managed by
Runoff Reduction




DURMM v.2.
Alternatives for Areas Managed

e Option 1
— 1 subarea
— % disconnected
Impervious
e Option 2
— 2 subareas

— Connected &
disconnected




Requirements for Redevelopment
Update




Delaware’s Final Phase |
Chesapeake Bay
Watershed Implementation Plan (WIP)

Delaware's P! hesapeake Watershed Implementation Plan - 29 November 2010

Delaware’s Phase |
Chesapeake Bay
Watershed Implementation Plan
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Delaware’s Phase | WIP

— * Section 7.4.1

Wotashd impemenzion i — “Redevelopment projects

O <5 kA will be required to construct
In accordance with the
current Sediment and
Stormwater Regulations,
essentially retrofitting areas
as they become
redeveloped.”
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Delaware’s Phase | WIP

s * Section 7.5

Wotashd mpinentaton P — “Redevelopment projects
S kA would be required to
reduce their effective
Imperviousness to 50%
of the existing condition,
with a consequential 50%
reduction in the existing
pollutant load.”
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Proposed Minimum RR for Redevelopment

Runoff vs. Effective Impervious Area
(Resource Protection Event)

——HSGD - DURMM
HSG C - DURMM
———HSG B - DURMM

———HSGA - DURMM

0.00
0% 10% 20% 30% 40% 50% 60% 70% 80%

Effective Impervious Area (%)

Reduction In Imperviousness




Runoff vs. Effective Impervious Area
(Resource Protection Event)

/

/

DURMM

Runoff (in/ac)

DURMM

DURMM

DURMM

2
o
(=]

9
3053270 400

0% 10% 20

P
60— &
P /
/
1.00 /
% 9 %

50% 60%

Effective Impervious Area (%)

Redevelopment Site: 70% Ex. Effective Imperviousness, HSG C Saill
Runoff = 2.0”
Redeveloped Effective Imperviousness = 0.5 (70%) = 35%
Maximum Allowable Runoff for Compliance = 1.50”




NOTE: Q = R.0. in volume terms
Step 1
Calculate Post CN
Step 2 Employ runoff
Calculate Q1 reduction
(Resource Protection practices to

Event) MEP

¥ Compliance based on

Unit Discharge or
Step 3 Apply runoff Stds or Stds/ de minimis discharge
Calculate Q10 > reduction Perf.
(Conveyance Event) allowances eriormance
Performance
\ Compliance based on 3 Level
H&H Analysis or Remedy
X Compliance based on
Unit Discharge or
Step 4 Apply runoff Stds or Stds/ de minimis discharge
Calculate Q100 > reduction Performance
(Flooding Event) allowances
Performance

draft 09/2010

Compliance based on 3 Level
H&H Analysis or Remedy




NOTE: Q = R.0. in volume terms
Step 1
Calculate Post CN
Step 2 Employ runoff Employ runoff
Calculate Q1 reduction No—] treatment
(Resource Protection practices to practices to

Event) MEP MEP

¥ Compliance based on

Unit Discharge or
Step 3 Apply runoff Stds or Stds/ de minimis discharge
Calculate Q10 »  reduction Perf.
(Conveyance Event) allowances erlormance
Performance
\ Compliance based on 3 Level
H&H Analysis or Remedy
X Compliance based on
= Unit Discharge or
Step 4 Apply runoff Stds or Stds de minimis discharge
Calculate Q100 »  reduction Performance
(Flooding Event) allowances
Performance

draft 09/2010

Compliance based on 3 Level
H&H Analysis or Remedy




NOTE: Q = R.0O. in volume terms
Step 1 Equiv. 24-hr ED of Q1
Calculate Post CN or
/ de minimis discharge
} No
Step 2 Employ runoff Employ runoff Equiv. 24-hr ED of Q1
Calculate Q1 reduction treatment Yes or
(Resource Protection practices to practices to de minimis discharge
Event) MEP MEP
L 4 Compliance based on
Unit Disch
O [
Step 3 Apply runoff Stele of g
Calculate Q10 »  reduction P
(Conveyance Event) allowances
Performance
\ Compliance based on 3 Level
H&H Analysis or Remedy
L Compliance based on
- Unit Discharge or
Step 4 Apply runoff Sl Stds de minimis discharge
Calculate Q100 > reduction Besfonmsinee
(Flooding Event) allowances
Performance

draft 09/2010

\ Compliance based on 3 Level

H&H Analysis or Remedy




Questions???

delaware.gov
x  @jConvert ~ [ Select
Favorites & RegRevisions Page ~ Safety ~ Tools~ g~

ov | Text Onl S| S

Revisions To The Delaware Sediment And Stormwater Regulations

Revisions to the Delaware Sed and R are currently under way. To assist with this effort, the Delaware Sediment and Stormwater Program has ¢ with a of the Center for Watershed
Protection, Johnson, Mirmiran & Thompson, and the Horsely Witten Group.

" Requlatory Advisory Committee (RAC)
| The Regulatory Advisory Committee (RAC) was formed to help guide the revisions to the Delaware Sediment and RAC Subcommittees & Meeting Summaries
Stormwater regulations
Documents

tng  Upcoming RAC Meetings: TBD

ApprovalEind details on all DNREC meeting locations and times + DRAFT Technical Document - Sept. 2010

July 2010
RAC Meeting Summaries To Date Draft- May 2010

- May 2010
« May 27, 2010 Agenda, Meeting Notes, Presentation
= Feb. 25, 2010 Agenda, Meeting Notes, Presentation = Stormwater Assessment Report (Final)
« Feb. 9, 2009 Agenda, Meeting Notes, Presentation « First working draft of and Stormwater R ns Feb. '09
- March 27, 2008 Agenda, Meeting Notes - See comments on first working draft regs under RAC Subcommittees
= Jan. 22, 2008 Agenda, Meetir tes Update memo to RAC Aug. '08

= Oct. 16, 2007 Agenda, Meeting Notes ubcommittee Outline Comments March 08

» Gov_Minner's Task Force on Surface Water Management April 2005

Sign Up to Receive Updates
If you wish to receive regulatory revision updates and notices of public meetings related to revisions to the regulations.
please send an e-mail containing your contact information to Elaine Webb@state de us

Trusted sites 2 H100% ~

/2 RegRevisions - Winda.
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