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ವ 'LUHFW�/RDG
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ವ ::73
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ದ 0RELOH�(PLVVLRQV

14



&RQYHQWLRQDO�V\VWHP��1�UHDFKLQJ�GUDLQ�ILHOG
���� OE�SHUVRQ�\U�[����� SHUVRQ�KRXVHKROG������������� ������OE�\U�++

%$7�V\VWHP� �����5HGXFWLRQ�� ������OE�\U�++
CBP Model Documentation 2010 Census

ವ %$7�V\VWHPV�PXVW�UHPRYH�DW�OHDVW�����WR�
EH�DSSURYHG

ವ 5HPRYDO�UDWHV�DV�KLJK�DV�����KDYH�EHHQ�
ILHOG�YHULILHG�LQ�0DU\ODQG

:DVWHZDWHU�� 2QVLWH
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ವ 2QO\�SDUW�RI�WKH�1�HQWHULQJ�WKH�GUDLQ�ILHOG�
UHDFKHV�WKH�QHDUHVW�VWUHDP
ದ ��]RQHV�LQ�0DU\ODQG

ದ ���������DQG�����SDVVHV�WKURXJK

ದ 6WDWHZLGH�ZHLJKWHG�DYHUDJH�LV������

ವ 2QO\�SDUW�RI�WKH�1�UHDFKLQJ�WKH�VWUHDP�
UHDFKHV�WKH�%D\��UHSUHVHQWHG�E\�'HOLYHU\�
)DFWRU

:DVWHZDWHU�� 2QVLWH

16



'HOLYHUHG�6HSWLF�/RDG

Ŷ Critical Area
Ŷ No Data

&ULWLFDO�$UHD
3DVV�WKURXJK� ����
'HOLYHU\�)DFWRU� ��
(26�6HSWLF�/RDG� �����OE
'HOLYHUHG�ORDG�WR�RIIVHW� �

����OE

1RQ�&ULWLFDO�$UHD
3DVV�WKURXJK� ����
'HOLYHU\�)DFWRU� �����
(26�6HSWLF�/RDG� �����OE
'HOLYHUHG�ORDG�WR�RIIVHW� �

����OE
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::73

ವ 1R�RIIVHW�UHTXLUHG�LI�FRQQHFWLQJ�WR�D�SODQW�
ZLWK�FDSDFLW\

ವ &DSDFLW\�LV�GHWHUPLQHG�XVLQJ�XSJUDGH�
\HDU�DQG�SURMHFWHG�IORZ

ವ ,I�WKHUH�LV�QR�FDSDFLW\�WKHQ�DQ�RIIVHW�LV�
UHTXLUHG
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3URMHFWHG�IORZV�IURP�::73V
&DOFXODWHG�E\�5HJLRQ��0*'�

DMR�
2012

Proje
cted�
2013

Proje
cted�
2014

Proje
cted�
2015

Proje
cted�
2016

Proje
cted�
2017

Proje
cted�
2018

Proje
cted�
2019

Proje
cted�
2020

Proje
cted�
2021

Proje
cted�
2022

Proje
cted�
2023

Proje
cted�
2024

Proje
cted�
2025

Des�
ign

MD0021822 BALLENGERͲMCKINNEY 5.75 5.59 5.68 5.76 5.85 5.94 6.03 6.12 6.20 6.29 6.38 6.47 6.56 6.65 18.00

DC0021199 BLUE�PLAINS 119 122 123 124 125 125 126 127 128 129 130 131 132 133 170

MD0021628 BOWIE�WWTP 2.04 1.93 1.93 1.94 1.94 1.95 1.95 1.96 1.96 1.96 1.97 1.97 1.98 1.98 3.30

MD0020958 BRUNSWICK�WWTP 0.56 0.59 0.66 0.73 0.80 0.86 0.93 1.00 1.07 1.14 1.20 1.27 1.34 1.41 1.40

MD0020982 DAMASCUS�WWTP 0.83 0.85 0.85 0.86 0.86 0.87 0.88 0.88 0.89 0.89 0.90 0.91 0.91 0.92 1.50

MD0020257 EMMITSBURG�WWTP 0.44 0.48 0.49 0.50 0.51 0.52 0.53 0.54 0.55 0.56 0.57 0.58 0.59 0.60 0.75

MD0021610 FREDERICK�CITY�WWTP 6.03 6.59 6.69 6.80 6.90 7.01 7.11 7.22 7.32 7.42 7.53 7.63 7.74 7.84 8.00

MD0021725 PARKWAY�WWTP 6.44 6.42 6.48 6.53 6.59 6.65 6.71 6.76 6.82 6.88 6.94 6.99 7.05 7.11 7.50

MD0021539 PISCATAWAY�WWTP 22.1 22.1 22.3 22.5 22.7 22.9 23.1 23.3 23.5 23.7 23.9 24.1 24.3 24.5 30.0

MD0023001 POOLESVILLE�WWTP 0.65 0.64 0.65 0.66 0.67 0.68 0.69 0.70 0.71 0.72 0.72 0.73 0.74 0.75 0.75

MD0021491 SENECA�WWTP 15.4 16.7 17.1 17.6 18.0 18.5 18.9 19.4 19.8 20.2 20.7 21.1 21.6 22.0 26.0

MD0021121 THURMONT�WWTP 0.87 0.90 0.91 0.92 0.93 0.95 0.96 0.97 0.99 1.00 1.01 1.03 1.04 1.05 1.00

MD0021741 WESTERN�BRANCH�WWTP 20.4 20.7 20.9 21.0 21.2 21.4 21.6 21.8 22.0 22.2 22.3 22.5 22.7 22.9 30.9

1R�SURMHFWHG�IORZ�FDSDFLW\�������������������/HVV�WKDQ�����RI�FDSDFLW\�UHPDLQLQJ������������%ROG���� (15�XSJUDGHV�FRPSOHWHG

ವ +RZ�GR�\RX�NQRZ�D�::73�KDV�FDSDFLW\"

ವ )XQFWLRQ�RI�\HDU�XSJUDGHG�DQG�&DS
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:DVWHZDWHU�� ::73�
ವ 1R�RIIVHW�UHTXLUHG�IRU�FRQQHFWLQJ�WR�SODQW�RSHUDWLQJ�
XQGHU�LWಬV�QXWULHQW�FDS��L�H���%D\�70'/�FDS�
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Wastewater - WWTP

ವ ,I�DQ�RIIVHW�FDOFXODWLRQ�LV�UHTXLUHG
(15�::73� �

>���� OE�SHUVRQ�\U�[����� SHUVRQ�KRXVHKROG �����PJ�O@ [���PJ�O
 �����OE�1�\U�

3� ����[���� PJ�O��  ������OE�3�\U�

%15�� �����OE 1�\U�

6HFRQGDU\�7UHDWPHQW�� ������OE�1�\U�

septic EOF load
septic EOF

concentration
WWTP

concentration

Simplified to 0.6 multiplier

� 3HU�+RXVHKROG�RU�(TXLYDOHQW�'ZHOOLQJ�8QLW
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$LU�'HSRVLWLRQ

ವ 1LWURJHQ�� QRW�SKRVSKRUXV�� LV�
SUHGRPLQDQW�SROOXWDQW

ವ ,QFUHDVHG�YHKLFOH�PLOHV� �LQFUHDVHG�
GHSRVLWLRQ�LQ�0'�ZDWHUVKHG

ವ &KDQJHV�LQ�YHKLFOH�HPLVVLRQV�VWDQGDUGV�
ZLOO�KDYH�LPSDFWV

ವ 'LIILFXOW�WR�TXDQWLI\
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$LU�'HSRVLWLRQ�IURP�0RELOH�(PLVVLRQV

ವ 2IIVHW�IRU�UHVLGHQWLDO�GHYHORSPHQW�RQO\
ವ %DVHG�RQ�YHKLFOH�PLOHV�WUDYHOOHG

'HQVLW\�RI�&HQVXV�
7UDFW��SHUVRQV�PL��

12[
�OEV�\HDU��

ื������ ���

!������� ���

� 3HU�+RXVHKROG�RU�(TXLYDOHQW�'ZHOOLQJ�8QLW
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5H�'HYHORSPHQW

ವ 1RW�D�FKDQJH�LQ�ODQGXVH
ವ 5HWURILW�VWRUPZDWHU�SUDFWLFHV�DUH�H[SHFWHG�WR�
DFKLHYH�WKH�IROORZLQJ�VLWH�UHGXFWLRQV�
ದ 71�ದ ���
ದ 73�ದ ���
ದ 766�ದ ���

ವ %HFDXVH�(6'�ZLOO�DFKLHYH�DW�OHDVW�WKLV�DPRXQW��
WKHUH�LV�QR�QHZ�VWRUPZDWHU�ORDG

ವ 6WLOO�QHHG�RIIVHW�IRU�ZDVWHZDWHU
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6WRUPZDWHU�ದ 1HZ�'HYHORSPHQW

ವ $V�LQGLFDWHG�HDUOLHU��QR�DOORFDWLRQ�IRU�
JURZWK�LQ�:,3

ವ $OORFDWLRQV�DUH�IL[HG�������RIIVHW
ವ 'R�QRW�XQGHUPLQH�RWKHU�LPSRUWDQW�6WDWH�
SROLFLHV��H�J���SUHVHUYLQJ�IDUPODQG�
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6WRUPZDWHU�/RDG�� %DFNJURXQG

ವ 6WDUWLQJ�SRLQW�LV�GHYHORSHG�ODQG�ZLWK�QR�%03V

ವ %D\�0RGHO��3KDVH��������VWDWHZLGH�DYHUDJH�QR�%03�
(26�ORDGLQJ�UDWHV

/DQG�XVH� 1
�OEV�DFUH�\HDU�

3
�OEV�DFUH�\HDU�

����
����

,PSHUYLRXV �����
3HUYLRXV �����
)RUHVWHG� �� ����
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6WRUPZDWHU�/RDG�E\�+RXVHKROG

ವ 6LQJOH�KRXVHKROG�RQ�D���DFUH�ORW
ವ ����LPSHUYLRXV
ವ ����SHUYLRXV
ವ ���IRUHVW
3RVW�GHYHORSPHQW�QLWURJHQ�ORDG� 

>�������OE�\U�DF [���������������OE�\U�DF [������[��������

�����OE�\U�DF [���@ [���DFUHV  ��������OE�1���++���\U

impervious pervious reduction

forest site
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([SHFWHG�5HGXFWLRQV
1HZ�'HYHORSPHQW

ವ 1HZ�VWRUPZDWHU�SUDFWLFHV�GHILQHG�DV�(6'�WR�WKH�0(3�
DUH�H[SHFWHG�WR�DFKLHYH�WKH�IROORZLQJ�UHGXFWLRQV�
ದ 71�ದ ���

ದ 73�ದ ���

ದ 766�ದ ���

ವ &XUUHQW�DQDO\VLV�LQGLFDWH�WKDW�UHGXFWLRQV�FDQ�YDU\�
GHSHQGLQJ�RQ�W\SHV�RI�SUDFWLFHV�DSSOLHG

ವ 7KH�PDJQLWXGH�RI�WKH�766�UHGXFWLRQV�VXJJHVW�WKDW�SRVW�
GHYHORSPHQW�766�PD\�QRW�EH�D�FRQFHUQ
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(6'�&DQ�9DU\�E\�6:0�3UDFWLFH

��� ��
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6WRUPZDWHU
&DVH����$FUH������LPSHUYLRXV������3HUYLRXV

/RDG�$FFRXQWLQJ�
� 'HYHORSPHQW�

VHFWRU�PXVW�VHFXUH�
D�1HZ�$OORFDWLRQ��

� 1HZ�$OORFDWLRQ�
DPRXQW�FDQ�EH�
UHGXFHG�E\�WDNLQJ�
DGGLWLRQDO�DFWLRQV�
RQ�VLWH�DQG�RII�VLWH�

Developed

1HZ�$OORFDWLRQ

(6'������UHGXFWLRQ��
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/RFDWLRQ�ZLWKLQ�WKH�:DWHUVKHG

��OE�1�VWRUPZDWHU�ORDG�(26
 ���OE�1�GHOLYHUHG�ORDG�WR�RIIVHW

��OE�1�VWRUPZDWHU�(26
 ���OE�1�GHOLYHUHG�RIIVHW

ವ 2IIVHW�UHTXLUHPHQWV�FDQ�YDU\�EDVHG�
RQ�ORFDWLRQ�ZLWKLQ�WKH�ZDWHUVKHG��D�
IXQFWLRQ�RI�SUR[LPLW\�WR�WKH�%D\
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6WRUPZDWHU�E\�++�ದ /RW�6L]H

Wastewater

Vehicle Emissions

WWTPOnsite Sewage Disposal
Stormwater

Examples:
A = 2 ac, 10% Imp, 90% Per

B = 0.25 ac, 30% Imp, 70% Per
C = 0.1 ac, 70% Imp, 10% Per
All assume ESD to the MEP

Pop. Density 
>10,000 

people/mi2

Pop. Density 
<10,000 

people/mi2

Operating 
below 

nutrient cap

No capacity 
under its 

nutrient cap
BAT SystemConventional 

System
Redeveloped 

Lot

Newly 
Developed 

Lot

+ +

Post-development Load
Offset Required

BNR

ENR
No

offset
No

offset

Low
Density
(A)

Medium (B)

High (C)

Secondary
Treatment

0

2

4

6

8

10

12

Load
Per

House-
Hold or EDU

(lb/HH/yr)
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7RWDO�2IIVHW�ದ 1LWURJHQ�ದ %\�++

Wastewater

Vehicle Emissions

WWTPOnsite Sewage Disposal
Stormwater

Examples:
A = 2 ac, 10% Imp, 90% Per

B = 0.25 ac, 30% Imp, 70% Per
C = 0.1 ac, 70% Imp, 10% Per
All assume ESD to the MEP

Pop. Density 
>10,000 

people/mi2

Pop. Density 
<10,000 

people/mi2

Operating 
below 

nutrient cap

No capacity 
under its 

nutrient cap
BAT SystemConventional 

System
Redeveloped 

Lot

Newly 
Developed 

Lot

+ +

Post-development Load
Offset Required

BNR

ENR
No

offset
No

offset

Low
Density
(A)

Medium (B)

High (C)

Secondary
Treatment

0

2

4

6

8

10

12

Load
Per

House-
Hold or EDU

(lb/HH/yr)
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Total Offset – Phosphorus – By HH

Wastewater

Vehicle Emissions

WWTPOnsite Sewage Disposal
Stormwater

Examples:
A = 2 ac, 10% Imp, 90% Per

B = 0.25 ac, 30% Imp, 70% Per
C = 0.1 ac, 70% Imp, 10% Per
All assume ESD to the MEP

Pop. Density 
>10,000 

people/mi2

Pop. Density 
<10,000 

people/mi2

Operating 
below 

nutrient cap

No capacity 
under its 

nutrient cap
BAT SystemConventional 

System
Redeveloped 

Lot

Newly 
Developed 

Lot

+ +

Post-development Load
Offset RequiredBNR

ENR

No
offset

No
offset

Low
Density
(A)

Medium (B)
High (C)0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

2

Load
Per

House-
hold

(lb/HH/yr)
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&RQFOXGLQJ�5HPDUNV

ವ 1R�DOORFDWLRQ�IRU�QHZ�ORDGV�IURP�VHSWLF��VWRUPZDWHU�DQG�QHZ�YHKLFOH�
HPLVVLRQV��WKHUHIRUH�DQ�DFFRXQWLQJ�IRU�JURZWK�SROLF\�QHHGHG

ವ 1R�RIIVHW�UHTXLUHG�IRU�UHGHYHORSPHQW�DQG�RU�IRU�WKH�ZDVWHUZDWHU
ORDG�ZKHQ�FRQQHFWLQJ�WR�D�::73�ZLWK�DYDLODEOH�FDSDFLW\

ವ $QDO\VLV�VXJJHVW�WKDW�DGGUHVVLQJ�QLWURJHQ�DQG�SKRVSKRUXV�ZLOO�
DFKLHYH�%D\�ZDWHU�TXDOLW\�JRDOV�

ವ (6'�WR�0(3�DFKLHYHV�����UHGXFWLRQ�IRU�71�DQG�����UHGXFWLRQ�IRU�
73�ZKHQ�FRPSDUHG�WR�ಯ1R�%03ರ FRQGLWLRQ

ವ *HRJUDSKLF�ORFDWLRQ�LV�D�VLJQLILFDQW�IDFWRU�ZKHQ�GHWHUPLQLQJ�WKH
RIIVHW�UHTXLUHPHQW

ವ :KHQ�HVWLPDWLQJ�RIIVHW�UHTXLUHPHQW�SHU�KRXVHKROG��LQFUHDVHG�
GHQVLW\�FDQ�VLJQLILFDQWO\�UHGXFH�WKH�SHU�KRXVHKROG�UHTXLUHG�RIIVHW
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