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 L-1 Appendix L Water Resources 

APPENDIX L:  
Water Resources
The following attachments are included in this appendix to support the water resources analysis: 

• Attachment 1: Stormwater Management Report, HNTB. 

• Attachment 2: Wetland Delineation Report, JMT, August 2016 (Revised April 2018). 

• Attachment 3: Joint Federal/State Application for the Alternative of Any Floodplain, 
Waterway, Tidal or Nontidal Wetland In Maryland, submitted to the MDE on February 7, 
2018. 

• Attachment 4: Joint Federal/State Pre-application Meeting Minutes, March 16, 2017 and 
April 14, 2017, and Follow Up Emails on Pond B3 Jurisdiction. 

• Attachment 5: Joint Federal/State Pre-application Comments and Responses to MDE and 
USACE (May 2018) 

• Attachment 6: USACE Review of Joint Federal/State Application Meeting Minutes, June 
8, 2018 

• Attachment 7: Joint Federal/State Application Response to USACE Comments from June 
11th Email with Updated JPA Package, August 1, 2018  
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Attachment 1:  
Stormwater Management Report 
L.1 Introduction 
BWI Marshall Airport is located within two watersheds: the Baltimore Harbor watershed 
(Maryland 8-digit watershed number 02130903) and the Patapsco River Lower North Branch 
watershed (Maryland 8-digit watershed number 02130906).  The Airport sits on a low peak in 
the landscape. Several small intermittent and ephemeral streams have their sources on the 
Airport, draining radially from the center. Most of the headwaters of these streams have been 
graded over or incorporated into the Airport drainage system as the Airport has developed and 
expanded over the years.  

Portions of the site draining to the west are collected in Stony Run and Piny Run, which flows 
north into the non-tidal portion of the Lower North Branch of the Patapsco River. Portions 
draining to the north are collected in Cabin Branch which flows eastward into the tidal Patapsco 
River, which is part of the Baltimore Harbor watershed. Drainage to the south and east are 
collected in Sawmill Creek which also flows into the tidal Patapsco River, part of the Baltimore 
Harbor watershed. 

BWI Marshall Airport is broken into subwatersheds named after the streams and tributaries 
which collect runoff from that area.  Table L.1.1.1 summarizes the subwatersheds/streams at 
BWI Marshall Airport and depicted in Figure L.1-1. 

MAA has developed and maintains the BWI Marshall Airport Stormwater Institutional 
Management Plan (IMP).  The IMP includes an Existing Conditions and Future Conditions 
report, which analyze stormwater runoff quantities by subwatershed. The latest Existing 
Conditions IMP was approved in January 2015. The Future Conditions report provides 
conceptual best management practice (BMP) designs for future proposed projects to meet 
Maryland stormwater regulations for quality and quantity.  The latest Future Conditions IMP is 
currently awaiting approval.   As part of the IMP, MAA maintains water quality credit tables by 
subwatershed at BWI Marshall. Many subwatersheds have water quality credits available which 
could be used to meet stormwater management requirements for future projects. The water 
quality credit summary tables are constantly updated as new projects are designed.  Table 
L.1.1.2 summarizes the water quality credit totals from constructed projects as of December 31, 
2016.  
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Table L.1.1.1 
Subwatersheds at BWI Marshall Airport 

Watershed 
(Watershed 

No.) 
Stream Drainage Area 
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Sachs Branch 
Tributary 

North of the Airport, including residential, forested, parking lots, Aviation 
Boulevard and Elkridge Landing Road.  

Sachs Branch The Central Garage, the Fuel Farm and the North Air Cargo Complex.  

Kitten Branch The terminal, western sides of Runways 15R-33L and 10-28, surrounding 
paved taxiways and a forested area north of Runway 10-28.  

King Branch Forested area north of the Runway 10 end, parking lots and areas southwest 
of the Northrop Grumman campus.  

Bowden Branch Maintained turf at the Runway 10 end, portions of Taxiway F, a small 
forested area and impervious areas associated with Stoney Run Road.  

Bowden Branch 
Tributary Maintained turf at the Runway 10 end and Aviation Boulevard. 

Signal Branch Maintained turf south of the Runway 10 end, a forested area and impervious 
surfaces associated with Mathison Way and the Midfield Cargo Complex.  

Hawkins Branch Forested areas south of Midfield Cargo Complex and a parking area at 
Aviation Blvd/Mathison Way.  

Clark  Branch Forested area at the southwest of the Airport, and from residential and 
commercial areas south of Dorsey Road.  

Stony Run The Consolidated Rental Car Facility (CRCF) and a small residential area 
north of the facility.  

P
in

y 
R

un
 

 Piny Run 
Tributary 

The Tenant Parking Lot Facility and Bus Maintenance Facility, and 
surrounding areas.  

B
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Sawmill Creek 
Tributary The Gold Lot and maintained turf west of the Gold Lot.  

Sawmill Creek 2 The Gold Lot and forested area south of the Gold Lot. Drainage ponds in 
forested area. 

Sawmill Creek 3 A small grassy area adjacent to Dorsey Road, south of the Runway 33L end.  

Fork Branch The southern portion of the main Airport campus including portions of 
Runway 15R-33L, Taxiway D, and a portion of the Gold Lot.  

Phelps Branch Undeveloped, forested area on the southeast portion of the Airport.  
Southeast 

Corner Tributary Undeveloped, forested area at the southeast corner of the Airport.  

Irving Branch Runway 10-28 (east of Taxiway P and south of Taxiway U), maintained turf 
and forested area south of Runway 10-28.  

Irving Branch 
Tributary 

The Runway 10 end, and maintained turf and forested area along Aviation 
Boulevard.  

Southwest 
Branch 

Maintained turf areas at the south end of Runway 15L-33R and portions of 
Taxiway C.  

Muddy Bridge 
Branch 

The northeast portion of the airport, including Runway 15L-33R and portions 
of the main terminal.  

C
ab

in
 

B
ra

nc
h 

 Cabin Branch The northeast corner of the Airport including parking lots on and off-airport 
property, as well as residential areas east of Aviation Boulevard.  

Note: Watersheds in italics have no proposed improvements. 
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Table L.1.1.2 
Water Quality Credits Available by Watershed 

Subwatershed Water Quality Credits 
(acres) 

Excess Capacity1 
(acres) 

Sawmill Creek Tributary -- -- 
Sawmill Creek 2 0 -- 

Sawmill Creek 3 0 -- 
Fork Branch -8.68 -- 

Phelps Branch -- -- 
Southeast Corner Tributary -- -- 

Irving Branch 0.53 -- 
Irving Branch Tributary 0.08 -- 

Southwest Branch 0.02 -- 

Muddy Bridge Branch 26.06 -- 
Cabin Branch 0.02 -- 

Sachs Branch Tributary -- -- 
Sachs Branch 4.16 11.31  
Kitten Branch 37.82 2.22 
King Branch -- -- 

Bowden Branch 0.47 -- 
Signal Branch 5.78 11.34 

Hawkins Branch -- -- 
Clark Branch -- -- 
Stony Run 0.52 -- 
Piny Run 0.35 0.05 

Notes: 1Excess capacity (acres) 
Sachs Branch: 10.35 (Garage Pond), 0.21 (IT), 0.16 (Sand Filter #3), 0.59 (Sand Filter #4) 
Kitten Branch: 1.7 (IT60), 2.01 (Pond B7)  
Signal Branch: 37.54 (Pond B6) 
Piny Run: 0.45 (StormFilter) 

Source: MDE approved w ater quality credit tables as of 12/31/2018. 

  

L.2 Proposed Development by Watershed 

The proposed projects analyzed in this Environmental Assessment (EA) (excluding vegetation 
obstruction removal off the main Airport campus) fall within 14 subwatersheds on the BWI 
Marshall Airport campus.  Figure L.2-1 and L.2-2 shows the proposed projects and the 
watershed boundaries for the 2015 ALP Alternative and Sponsor’s Preferred Alternative, 
respectively. Table L.2.1.1 summarizes the projects located within each watershed. The sub-
sections that follow review the potential water quality volumes needed to meet MDE regulations 
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for each proposed project.  Each analysis is intended to consider the viability of water quality 
control using various environmental site design (ESD) practices and best management 
practices (BMP). Ultimately water quality and quantity control to meet MDE regulations will be a 
requirement to receive approval of each project. Chapter 3, Alternatives, includes figures 
illustrating the proposed projects reviewed in this appendix. 

Stormwater treatment requirements for the projects are determined in accordance with MDE’s 
Stormwater Management Guidelines for State and Federal Projects. Redevelopment projects 
require treatment of the first 1” of rainfall for 50% of the redeveloped area and new development 
requires treatment of 100% of the net impervious surface.  Treatment requirements are based 
on preliminary engineering estimates of changes in impervious areas and limits of disturbance.  
Concepts for stormwater quality and quantity management are discussed by project, including 
use of ESD practices, structural BMPs, and water quality credits. Per MDE regulations, 
proposed projects on existing impervious surfaces are considered maintenance if they would 
not alter the existing grading or drainage patterns. Subject to MDE review, redevelopment of 
existing pavement may qualify as maintenance and would be exempt from stormwater 
management requirements. 

Table L.2.1.1 
Proposed Projects by Watershed 

Watershed 
(8-digit 

Watershed 
Number) 

Stream/Subwatershed Proposed Projects 

B
al

tim
or

e 
H

ar
bo

r  
(0

21
30

90
3)

 Sawmill 
Creek 

Sawmill Creek Tributary P30 – Airport Maintenance Complex 
20 – VSR Connector 

Sawmill Creek 2 P30 – Airport Maintenance Complex 

Fork Branch 7 – Isolation/RON Apron 
13 – VSR Section from RW 33L to Future Fire Training Facility 

Phelps Branch P45 – Relocate Fire Training Facility 
13 – VSR Section from RW 33L to Future Fire Training Facility 

Southeast Corner 
Tributary P45 – Relocate Fire Training Facility 

Irving Branch 
2 – Taxiway U3 
17 – Taxiway V Relocation 
P45 – Relocate Fire Training Facility 

Muddy Bridge Branch 

3 – International Taxiway Fillets/Shoulders 
4 – New Infill Pavement Near TW T, P 
6 – Relocated Taxiways K and L 
8 – Runway 28 Deicing Pad Expansion 
P7 – Second FBO 
P14 – Relocate Airfield Lighting Vault 

Cabin 
Branch Cabin Branch P7 – Second FBO 



Updated Draft Environmental Assessment and Draft Section 4(f) Determination 
ALP Phase I Improvements at BWI Marshall Airport  

Stormwater Management L-5 Appendix L, Attachment 1 
 

Table L.2.1.1 
Proposed Projects by Watershed 

Watershed 
(8-digit 

Watershed 
Number) 

Stream/Subwatershed Proposed Projects 
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Stony 
Run 

Sachs Branch 
P13 – Runway Deicing Chemical Storage and Access Road 
P148 – Taxicab Support Building at Former Hotel Site 
D113 – Building 113 Demolition 

Kitten Branch 

1 – Relocate Taxiways R and F 
4 – New Infill Pavement Near TW T, P 
7 – Isolation/RON Apron 
12 – Relocate Taxiway H 
14 – New Sky Bridge C 
15 – Terminal Roadway Widening and Access Improvements 
18 – Runway 15R Deicing Pad Expansion 
19 – Upper Level Roadway Widening at Concourse E 
P10 – Existing ARFF Expansion Bays 
P11/P12 – Airline Maintenance Facility 
D-101 – Airfield Lighting Vault Demolition 
D-101A –Glycol Pump Control Building Demolition 

King Branch P11 – Airline Maintenance Facility 

Bowden Branch  1 – Relocate Taxiways R and F 
P11 – Airline Maintenance Facility 

Note: Italic indicates the project falls w ithin multiple drainage areas.  

 

L.3 Sawmill Creek 

L.3.1 Sawmill Creek Tributary (0 water quality credits) 

L.3.1.1 Airport Maintenance Complex Relocation and Consolidation (P30) 

The Airport Maintenance Complex Relocation and Consolidation (P30) project is located within 
existing Sawmill Creek Tributary and Sawmill Creek 2, at the site of the Gold Lot.  There are two 
alternative layouts for this project: 2015 ALP Alternative2015 2015 ALP Alternative and the 
Sponsor’s Preferred Alternative. Both alternatives are classified as redevelopment (greater than 
40% is within existing impervious area). The Sponsor’s Preferred Alternative shifts the 2015 
ALP footprint west and impacts existing stormwater facilities in Sawmill Creek Tributary 
developed as part of the Satellite Gold Lot Expansion Project (MAA-CO-99-020): an infiltration 
trench (IT) and the upstream end of a ponding area. Table L.3.1.1a and L.3.1.1b summarize 
the pavement changes that would occur, the loss of water quality, the impervious area requiring 
treatment (IART) and the total Environmental Site Design (ESDv) treatment required.  
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2015 ALP Alternative 

The 2015 ALP Alternative would require treatment of approximately 7.95 acres of impervious 
area and an ESD volume of 29,711 CF. Due to the placement of this project within two drainage 
areas, the drainage divides must be verified during the design phase as they will likely change 
as a result of project refinements. A drainage system is proposed with inlets around the 
equipment buildings. The drainage system would tie into the existing outlet pipe which outfalls 
into the forested area south of the Gold Lot in Sawmill Creek 2.  ESD practices would not likely 
be viable in Sawmill Creek 2 due to the lack of adjacent open space. Potential treatment would 
include underground retention and/or sand filters within the Gold Lot, or a clearing of the 
forested area to construct a detention pond.  A portion of the forested area south of the Gold Lot 
is already proposed to be cleared as part of the Part 77 surface obstruction project.   

The western portion of the proposed site could potentially be graded to drain to Sawmill Creek 
Tributary. If viable soils exist, ESD practices, such as non-rooftop disconnection (NRD)s and 
swales could be utilized in the open area within Sawmill Creek Tributary. Additionally, the 
existing infiltration trench could be modified to provide treatment.   

There are no water quality credits available within either watershed to meet treatment 
requirements.  Depending on the final design of the project, portions of the redeveloped 
pavement areas within the limit of disturbance (LOD) may only include mill and overlay, and 
thus reduce the stormwater management treatment requirements.  Ultimately, stormwater 
treatment could be provided for this project, but may require added costs for underground 
facilities or clearing of additional forested area to create space for surface stormwater facilities.   
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Table L.3.1.1a 
Airport Maintenance Complex Relocation 

and Consolidation (P30) – 2015 ALP 
Alternative 

(P30) SF Acres 
LOD 773,000 17.75 
Existing Impervious 657,000 15.08 
Percent Impervious 85% 
Removed Impervious 657,000 15.08 
New Impervious 675,000 15.50 
IART 346,500 7.95 

Redevelopment 
Area to Use 328,500 7.54 

Pe= 1.0 inch 
ESDv=  26,006 CF 

New Development 
Area to Use 18,000 0.41 

Pe= 2.6 inch 
ESDv=  3,705 CF 

Total ESDv= 29,711 CF 
Note: Pe = rainfall depth 

Source: HNTB analysis, 2017. 
 

Sponsor’s Preferred Alternative 

The Sponsor’s Preferred Alternative would require a much greater amount of treatment:  11.16 
acres of impervious area and an ESD volume of 76,095 CF. Due to the placement of this project 
within two drainage areas, the drainage divides must be verified during the design phase as 
they will likely change as a result of project refinements. A drainage system is proposed with 
inlets around the equipment buildings. The drainage system would tie into the existing outlet 
pipe which outfalls into the forested area south of the Gold Lot in Sawmill Creek 2.  ESD 
practices would not likely be viable in Sawmill Creek 2 due to the lack of adjacent open space. 
Potential treatment would include underground retention and/or sand filters within the Gold Lot, 
or a clearing of the forested area to construct a detention pond.  A portion of the forested area 
south of the Gold Lot is already proposed to be cleared as part of the Part 77 surface 
obstruction project. 

The western portion of the proposed site could potentially be graded to drain to Sawmill Creek 
Tributary. If viable soils exist, ESD practices, such as NRDs and swales, or structural BMPs 
such as bioretention of infiltration trenches could be utilized in the open area within Sawmill 
Creek Tributary. Regardless of the final drainage design, the loss of water quality from the 
removal of the infiltration trench and any impacts to the ponding area (MAA-CO-99-020) should 
be verified during stormwater design, and must be addressed within Sawmill Creek Tributary.   
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As no water quality treatment design detail is known for these facilities, it is assumed that a 
trench or equivalent sized facility will be established in Sawmill Creek Tributary. 

There are no water quality credits available within either watershed to meet treatment 
requirements.  Depending on the final design of the project, portions of the redeveloped 
pavement areas within the LOD may only include mill and overlay, and thus reduce the 
stormwater management treatment requirements.  Ultimately, stormwater treatment could be 
provided for this project, but may require added costs for underground facilit ies or clearing of 
additional forested area to create space for surface stormwater facilities.   

Table L.3.1.1b 
Airport Maintenance Complex Relocation and 

Consolidation (P30) – Sponsor’s Preferred 
Alternative 

(P30) SF Acres 
LOD 773,000 17.75 
Existing Impervious 378,000 8.68 
Percent Impervious 49% 
Removed Impervious 378,000 8.68 
New Impervious 675,000 15.50 
IART 486,000 11.16 

Redevelopment 
Area to Use 189,000 4.34 

Pe= 1.0 inch 
ESDv=  14,963 CF 

New Development 
Area to Use 297,000 6.82 

Pe= 2.6 inch 
ESDv=  61,133 CF 

Loss of Water Quality 
IT and ponding area= n/a1 

Total ESDv= 76,095 CF 
Total IART= 11.16 ac 

Note: Pe = rainfall depth 
1 Water quality and quantity treatment design data for the 
existing facilities is unknow n. It is assumed a trench or an 
equivalent facility w ill be reestablished in its existing location 
follow ing grading. 
Source: HNTB analysis, 2017. 

 
L.3.1.2 VSR Connector (20) 

The VSR Connector (P10) project is located within existing Sawmill Creek Tributary south of the 
former Runway 4 end.  This project is classified as new development and there is one 
alternative layout for this project included in both the 2015 ALP Alternative and Sponsor’s 
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Preferred Alternative.  Table L.3.1.2 summarizes the pavement changes that would occur, the 
IART, and the ESD treatment required.  

2015 ALP Alternative and Sponsor’s Preferred Alternative 

The project would require treatment of approximately 0.93 acres of impervious area and an ESD 
volume of 6,083 CF.  If viable soils exist, the treatment could likely be met through the use of 
ESD practices such as NRDs along the proposed roadway. Runoff from the proposed roadway 
ultimately drains south around the Gold Lot.  Treatment could also be met if a larger stormwater 
facility is designed with excess capacity downstream in Sawmill Creek Tributary as part of the 
Airport Maintenance Complex (P30) project. 

Stormwater treatment could easily be met for this project through ESD practices.  Assuming 
runoff from the project site is conveyed to Pond B7, excess capacity from the Pond could be 
utilized to meet treatment requirements.   

Table L.3.1.2 
VSR Connector (P10) – 2015 ALP and 

Sponsor’s Preferred Alternative 
(P10) SF Acres 

LOD 82,100 1.88 
Existing Impervious 0 0 
Percent Impervious 0% 
Removed Impervious 0 0 
New Impervious 40,500 0.93 
IART 40,500 0.93 

New Development 
Area to Use 40,500 0.93 

Pe= 1.8 inch 
ESDv=  6,083 CF 

Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 
L.3.2 Sawmill Creek 2 (0 water quality credits) 

The Airport Maintenance Complex Relocation and Consolidation (P30) project is located within 
Sawmill Creek Tributary and Sawmill Creek 2.  The development within Sawmill Creek 2 is 
located entirely on existing impervious surfaces. Sawmill Creek 2 has a no water quality credits. 
See Section L.3.1, Sawmill Creek Tributary for stormwater analysis of the Airport Maintenance 
Complex Relocation and Consolidation (P30) project.   
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L.3.3 Fork Branch (8.68 acres water quality debits) 

The Isolation/RON Apron Construction (7) project is located within Kitten Branch and Fork 
Branch. The development within Fork Branch includes both pavement removal and new 
impervious. See Section L.5.2.3 for stormwater analysis of the Isolation/RON Apron 
Construction (7) project. 

A segment of the VSR from Runway 33L to the Relocated Fire Training Facility (13) is within 
Fork Branch. See Section L.3.6.3 for stormwater analysis of the Relocated Fire Training Facility 
(P45), which includes the connected VSR from Runway 33L.   

Fork Branch currently has 8.68 acres of water quality debits. Therefore, there are no available 
credits to use to meet treatment requirements.  

L.3.4 Phelps Branch (0 water quality credits) 

A portion of the Relocated Fire Training Facility (2015 ALP Alternative) (P45) and a portion of 
the VSR from Runway 33L to the Relocated Fire Training Facility (13) are within Phelps Branch. 
See Section L.3.6.3 for stormwater analysis of the Relocated Fire Training Facility (P45), which 
includes the connected VSR from Runway 33L.   

There are no water quality credits available for Phelps Branch.  

L.3.4.1 Relocate Remote Receiver (RR) Facility (21) 

The relocated RR facility is located entirely within Phelps Branch, with the exception of 
proposed ductbank located in other watersheds but with no associated impervious area. This 
project is classified as new development and there is one alternative layout for this project 
included in both the 2015 ALP Alternative and Sponsor’s Preferred Alternative.  Table L.3.4.1  
summarizes the pavement changes that would occur, the IART, and the ESD treatment 
required.  

2015 ALP Alternative and Sponsor’s Preferred Alternative 

The project would require treatment of approximately 0.16 acres of impervious area and an ESD 
volume of 1,435 CF.  Stormwater treatment could easily be met for this project through ESD 
practices. Preliminary stormwater design for this project includes locating a bioswale south of 
the proposed access road to meet treatment requirements.   
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Table L.3.4.1 
Relocate RR Facility (21) – 2015 ALP and 

Sponsor’s Preferred Alternative 
(P10) SF Acres 

LOD 56,628 1.30 
Existing Impervious 0 0 
Percent Impervious 0% 
Removed Impervious 0 0 
New Impervious 6,970 0.16 
IART 6,970 0.16 

New Development 
Area to Use 6,970 0.16 

Pe= 2.6 inch 
ESDv=  1,435 CF 

Note: Pe = rainfall depth 
Source: HNTB analysis, 2019. 

 

L.3.5 Southeast Corner Tributary (0 water quality credits) 

A portion of the Relocated Fire Training Facility (both Alternatives) (P45) is within Southeast 
Corner Tributary. See Section L.3.6.3 for stormwater analysis of the Relocated Fire Training 
Facility (P45), which includes the connected VSR from Runway 33L.   

There are no water quality credits available for Southeast Corner Tributary.  

L.3.6 Irving Branch (0.53 acres water quality credits) 

L.3.6.1 Taxiway Uniform (U) 3 (2) 

The Taxiway Uniform 3 (U3) (2) project is located within existing Irving Branch.  There are two 
alternative layouts analyzed for this project: 2015 ALP Alternative and Sponsor’s Preferred 
Alternative (Alt 2 – High Speed Exit). Both alternatives are classified as new development. Both 
alternatives impact NRDs from the Airfield Standards and Pavement Rehabilitation Project 
(ASPRP, MDE No. 13-SF-0319) and would need to account for the loss of treatment. Table 
L.3.6.1a and L.3.6.1b summarize the pavement changes that would occur, the loss of water 
quality, IART, and the total ESDv treatment required.  

2015 ALP Alternative 

The 2015 ALP Alternative would require treatment of approximately 3.11 acres of impervious 
area, and an ESD volume of 17,367 CF. This includes the loss of water quality from impacts to 
approximately 50% of NRD-1 and 50% of NRD-25 from the ASPRP. ESD practices, such as 
NRDs, could be reestablished in the turf areas near proposed Taxiway U3, between Runway 
10-28 and Taxiway U.  If viable soils exist, an infiltration trench could be constructed in open 
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space east or west of Taxiway U3 to meet the remaining treatment requirements.  A stormwater 
inlet is proposed west of Taxiway U3 which would tie into the existing drainage system. 

Stormwater treatment could easily be met through the use of NRDs and infiltration trenches at 
this project site, and no water quality credits would be needed. Treatment could also be met if 
larger stormwater facilities are designed with excess capacity downstream in Irving Branch as 
part of the Taxiway V Relocation (17) and/or Relocated Fire Training Facility (P45) projects.  
Loss of water quality from the removal of existing ESD practices should be verified during 
stormwater design. 

Table L.3.6.1a 
Taxiway U3 (2) – 2015 ALP Alternative 

(2) SF Acres 
LOD 222,400 5.11 
Existing Impervious 42,300 0.97 
Percent Impervious 19% 
Removed Impervious 42,300 0.97 
New Impervious 112,500 2.58 
IART 91,350 2.10 

Redevelopment 
Area to Use 21,150 0.49 

Pe= 1.0 inch 
ESDv=  1,674 CF 

New Development 
Area to Use 70,200 1.61 

Pe= 2.2 inch 
ESDv=  12,227 CF 

Loss of Water Quality 
NRD-1 (50%)= 2,276 CF (0.66 ac) 

NRD-25 (50%)= 1,190 CF (0.35 ac) 
Total ESDv= 17,367 CF 
Total IART= 3.11 ac 

Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 
Sponsor’s Preferred Alternative 

The Sponsor’s Preferred Alternative would require treatment of approximately 5.19 acres of 
impervious area and an ESD volume of 29,881 CF. This includes the loss of water quality from 
impacts to approximately 100% of NRD-1 from the ASPRP. ESD practices, such as NRDs, 
could be reestablished in the turf areas near proposed Taxiway U3, between Runway 10-28 and 
Taxiway U.  If viable soils exist, an infiltration trench could be constructed in open space east or 
west of Taxiway U3 to meet the remaining treatment requirements.   
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Stormwater treatment could easily be met through the use of NRDs and infiltration trenches at 
this project site, and no water quality credits would be needed. Treatment could also be met if 
larger stormwater facilities are designed with excess capacity downstream in Irving Branch as 
part of the Taxiway V Relocation (17) and/or Relocated Fire Training Facility (P45) projects.  
Loss of water quality from the removal of existing ESD practices should be verified during 
stormwater design. 

Table L.3.6.1b 
Taxiway U3 (2) – Sponsor’s Preferred 

Alternative  
(2) SF Acres 

LOD 472,000 10.84 
Existing Impervious 85,500 1.96 
Percent Impervious 18% 
Removed Impervious 85,500 1.96 
New Impervious 211,500 4.86 
IART 168,750 3.87 

Redevelopment 
Area to Use 42,750 0.98 

Pe= 1.0 inch 
ESDv=  3,384 CF 

New Development 
Area to Use 126,000 2.89 

Pe= 2.2 inch 
ESDv=  21,945 CF 

Loss of Water Quality 
NRD-1 (100%)= 4,552 CF (1.32 ac) 

Total ESDv= 29,881 CF 
Total IART= 5.19 ac 

Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 
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L.3.6.2 Taxiway Victor (V) Relocation (17) 

The Taxiway Victor (V) Relocation (17) project is located within existing Irving Branch.  This 
project is classified as new development and there is one alternative layout for this project 
included in both the 2015 ALP Alternative and Sponsor’s Preferred Alternative.  This project 
impacts an NRD from the Airfield Standards and Pavement Rehabilitation Project (ASPRP, 
MDE No. 13-SF-0319) and would need to account for the loss of treatment. Additionally, the 
existing infiltration trench in Irving Branch located directly east of Taxiway V would likely be 
impacted due to grading associated with the project. Table L.3.6.2 summarizes the pavement 
changes that would occur, the loss of water quality, IART, and total ESD treatment required. 

2015 ALP Alternative and Sponsor’s Preferred Alternative 

This project would require treatment of approximately 6.73 acres of impervious area and an 
ESD volume of 41,142 CF, including the loss of water quality from impacts to the NRD-1 from 
the ASPRP. As no design detail is known for the existing trench, it is assumed that a trench or 
equivalent sized facility will be established in this area following grading to prevent further loss 
of treatment. ESD practices, such as NRDs and swales, could be utilized in the turf areas 
adjacent to the relocated Taxiway V and south of Runway 28. Infiltration trenches could be 
constructed in the open area within the Taxiway V loop and/or directly south of the Taxiway loop 
to provide treatment. A drainage pipe and inlet is proposed within the Taxiway V loop to tie into 
the existing drainage system which outfalls downstream in the existing trench. When 
reconstructing the existing infiltration trench, a larger facility could be designed to fully meet 
treatment requirements for the project, and potentially excess capacity for treatment of 
upstream projects in Irving Branch (Taxiway U3).   

Stormwater treatment could be met through the use of ESD and/or BMP structures at this 
project site, and no water quality credits would be needed. Treatment could also be met if a 
larger stormwater facility is designed with excess capacity downstream in Irving Branch as part 
of the Relocated Fire Training Facility (P45) project.  Loss of water quality from the removal of 
existing ESD practices and structures should be verified during stormwater design. 
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Table L.3.6.2 
Taxiway V Relocation (17) – 2015 ALP and 

Sponsor’s Preferred Alternative 
(17) SF Acres 

LOD 1,524,600 35.0 
Existing Impervious 211,500 4.86 
Percent Impervious 14% 
Removed Impervious 211,500 4.86 
New Impervious 373,500 8.57 
IART 267,750 6.15 

Redevelopment 
Area to Use 105,750 2.43 

Pe= 1.0 inch 
ESDv=  8,372 CF 

New Development 
Area to Use 162,000 3.72 

Pe= 2.4 inch 
ESDv=  30,780 CF 

Loss of Water Quality 
NRD-2 (100%)= 1,990 CF (0.58 ac) 

Existing IT(100%)= n/a1 
Total ESDv= 41,142 CF 
Total IART= 6.73 ac 

Notes: Pe = rainfall depth 
1 Water quality and quantity treatment design data for the 
existing facilities is unknow n. It is assumed a trench or an 
equivalent facility w ill be reestablished in its existing 
location follow ing grading. 
Source: HNTB analysis, 2017. 

 

L.3.6.3 Relocated Fire Training Facility (P45) 

The Relocated Fire Training Facility (P45) project is located within existing Irving Branch, 
Southeast Corner Tributary, and Phelps Branch, and includes a connected action: VSR from 
Runway 33L to training facility (13), which crosses into Fork Branch.  This project is classified as 
new development.  There are two alternative layouts analyzed for this project: 2015 ALP 
Alternative and Sponsor’s Preferred Alternative (Alt 4).  Both alternatives fall within the four 
subwatersheds due to proposed VSR roadways connecting the facility to Aviation Boulevard, 
Runway 33L, and Runway 28. Under the 2015 ALP Alternative the Fire Training Facility is 
located mostly within Irving Branch and Phelps Branch. Under the Sponsor’s Preferred 
Alternative, the facility shifts approximately 600 feet northeast and is mostly within Irving 
Branch. Proposed utilities associated with the Sponsor’s Preferred Alternative also run north 
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into Southwest Branch and west into Kitten Branch. Table L.3.6.3a and L.3.6.3b summarize the 
pavement changes that would occur, the IART, and the ESD treatment required.  

2015 ALP and Sponsor’s Preferred Alternatives 

The 2015 ALP and Sponsor’s Preferred Alternatives would require treatment of approximately 
11.05 and 14.82 acres of impervious area, and an ESD volume of 72,843 CF and 97,115 CF, 
respectively. Due to the placement of this project within multiple drainage areas, the drainage 
divides must be verified during the design phase as they will likely change as a result of project 
refinements. ESD practices, such as NRDs could be utilized adjacent to the proposed access 
roadways running west, east and north of the proposed facility. NRD and/or swales could also 
be utilized to convey runoff from the training facility to conservation areas within adjacent 
forested areas. Structural BMPs would likely be required to meet the remaining treatment 
requirements. A series of infiltration trenches, or a dry detention pond are potential options to 
meet the remainder of the treatment requirements. A larger stormwater facility designed 
downstream in Irving Branch could provide treatment to the Fire Training Facility, and include 
capacity to treat additional projects upstream in Irving Branch. Limited water quality credits are 
available within Irving Branch (0.53 acre) for use in meeting requirements. 

Table L.3.6.3a 
Relocated Fire Training Facility (P45) – 2015 ALP 

Alternative 
(P45) – Alt 1 SF Acres 

LOD 1,045,440 24.0 
Existing Impervious 0 0 
Percent Impervious 0% 
Removed Impervious 0 0 
New Impervious 481,500 11.05 
IART 481,500 11.05 

New Development 
Area to Use 481,500 11.05 

Pe= 1.8 inch 
ESDv=  72,843 CF 

Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 
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Table L.3.6.3b 
Relocated Fire Training Facility (P45) – Sponsor’s 

Preferred Alternative  
(P45) – Alt 2 SF Acres 

LOD 1,329,068 30.5 
Existing Impervious 0 0 
Percent Impervious 0% 
Removed Impervious 0 0 
New Impervious 645,560 14.82 
IART 645,560 14.82 

New Development 
Area to Use 645,560 14.82 

Pe= 1.8 inch 
ESDv=  97,115 CF 

Note: Pe = rainfall depth 
Source: HNTB analysis, 2018. 

 

L.3.7 Muddy Bridge Branch (25.96 acres water quality credits) 

Existing impervious area in Muddy Bridge Branch is fully treated by BMPs, as supported by the 
MDE approved Water Quality Credit table for the watershed. However, in accordance with the 
Stormwater Management Act of 2007, 50% of reconstructed areas must be treated. Where ESD 
or structural BMPs are not applicable, projects may apply to use water quality credits to meet 
treatment requirements. Muddy Bridge Branch has 25.96 acres of water quality credits 
available. 

L.3.7.1 International Terminal Area Taxiway Fillets/Shoulders (3) 

The International Terminal Area Taxiway Fillets/Shoulders (3) project is located within existing 
Muddy Bridge Branch along Taxiways J, B and S.  This project is classified as redevelopment 
and there is one alternative layout for this project included in both the 2015 ALP Alternative and 
Sponsor’s Preferred Alternative. Table L.3.7.1 summarizes the pavement changes that would 
occur, the IART and the total ESD treatment required.   

2015 ALP Alternative and Sponsor’s Preferred Alternative 

The project would require treatment of approximately 7.02 acres of impervious area and an ESD 
volume of 43,605 CF. ESD practices, such as NRDs, could be utilized in the turf space adjacent 
to Taxiway S. Structural BMPs would likely be needed to meet the remainder of the treatment 
requirements. However, there is an existing infiltration trench located within the project LOD, 
and additional infiltration trenches adjacent to the proposed taxiway fillets/shoulders areas and 
thus a lack of open space available for additional structural BMPs to be located.  Two drainage 
inlets, to replace existing inlets, are proposed north of Taxiway J to tie into the existing drainage 
system. 
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Due to the lack of available space for structural BMPs, the existing infiltration trench could be 
modified, or water quality credits could be used to meet treatment requirements above what 
could be treated through ESD.  

Table L.3.7.1 
International Terminal Area Taxiway 
Fillets/Shoulders (3) – 2015 ALP and 

Sponsor’s Preferred Alternative 
(3) SF Acres 

LOD 634,000 14.55 
Existing Impervious 306,000 7.02 
Percent Impervious 48% 
Removed Impervious 306,000 7.02 
New Impervious 459,000 10.54 
IART 306,000 7.02 

Redevelopment 
Area to Use 153,000 3.51 

Pe= 1.0 inch 
ESDv=  12,113 CF 

New Development 
Area to Use 153,000 3.51 

Pe= 2.6 inch 
ESDv=  31,493 CF 

Total ESDv= 43,605 CF 
Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 

L.3.7.2 Relocate Taxiways Kilo (K) and Lima (L) (6) 

The Relocate Taxiways K and L (6) project is located within existing Muddy Bridge Branch, 
between Taxiway Q and the General Aviation (GA) apron. This project is classified as 
redevelopment and there is one alternative layout for this project included in both the 2015 ALP 
Alternative and Sponsor’s Preferred Alternative. Table L.3.7.2 summarizes the pavement 
changes that would occur, the IART, and the total ESD treatment required.  

2015 ALP Alternative and Sponsor’s Preferred Alternative 

The project would require treatment of approximately 2.30 acres of impervious area and an ESD 
volume of 15,176 CF. ESD practices, such as NRDs and/or swales could potentially be utilized 
in the turf areas adjacent to the relocated taxiways. However, the soils at the site are poorly 
draining (Type C and D) and would need to be tested to determine the practicality of utilizing 
ESD practices. The preliminary engineering design includes a drainage pipe to direct runoff 
south beneath the relocated Taxiway L.  An infiltration trench or sand filter could be constructed 
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south of Taxiway L to provide treatment at the outfall of the proposed drainage pipe, and then 
direct runoff further south into the existing stream.    

Stormwater treatment requirements should easily be met through a combination of ESD 
practices and/or a small structural BMP.   

Table L.3.7.2 
Relocate Taxiways K and L (6) – 2015 ALP 

and Sponsor’s Preferred Alternative 
(6) SF Acres 

LOD 342,000 7.85 
Existing Impervious 46,800 1.07 
Percent Impervious 14% 
Removed Impervious 46,800 1.07 
New Impervious 123,300 2.83 
IART 99,900 2.30 

Redevelopment 
Area to Use 23,400 0.54 

Pe= 1.0 inch 
ESDv=  1,853 CF 

New Development 
Area to Use 76,500 1.76 

Pe= 2.2 inch 
ESDv=  13,324 CF 

Total ESDv= 15,176 CF 
Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 

L.3.7.3 Runway 28 Deicing Pad Expansion (8) 

The Runway 28 Deicing Pad Expansion (8) project is located within existing Muddy Bridge 
Branch, between Taxiways C and U.  There are two alternative layouts analyzed for this project: 
2015 ALP Alternative and Sponsor’s Preferred Alternative (Alt 2 – With Snow Dump Area). Both 
alternatives are classified as redevelopment. The Sponsor’s Preferred Alternative includes a 
portion of an existing infiltration trench from the Airfield Standards and Pavement Rehabilitation 
Project (ASPRP, MDE No. 13-SF-0319) within the LOD. However, this infiltration trench would 
be impacted by the adjacent Relocated Airfield Lighting Vault (ALV) project (Section L.3.7.5). 
Therefore, loss of water quality from impacts to this infiltration trench would be accounted for in 
design of the relocated ALV.  Tables L.3.7.3a and L.3.7.3b summarize the pavement changes 
that would occur, the IART, and the ESD treatment required.  
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2015 ALP and Sponsor’s Preferred Alternative 

Alternative 1 and 2 would require treatment of approximately 3.07 and 3.15 acres of impervious 
area, and an ESD volume of 15,283 CF and 17,791 CF, respectively. ESD practices would not 
be suitable for this site due to nature of deicing activities and runoff collection. The project would 
require installation of structural BMPs, such as underground detention or trenches, or the use of 
water quality credits to meet treatment requirements.  This project area drains through the 
closed drainage system north into Pond B15.  If existing drainage patterns are maintained, and 
subject to MDE review, redeveloped impervious surface may be exempt from treatment 
requirements. 

Table L.3.7.3a  
Runway 28 Deicing Pad Expansion (8)- 2015 

ALP Alternative 
(8) – ALP SF Acres 

LOD 614,600 14.11 
Existing Impervious 168,300 3.86 
Percent Impervious 27% 
Removed Impervious 168,300 3.86 
New Impervious 217,800 5.00 
IART 133,650 3.07 

Redevelopment 
Area to Use 84,150 1.93 

Pe= 1.0 inch 
ESDv=  6,662 CF 

New Development 
Area to Use 49,500 1.14 

Pe= 2.2 inch 
ESDv=  8,621 CF 

Total ESDv= 15,283 CF 
Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 
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Table L.3.7.3b 
Runway 28 Deicing Pad Expansion (8)- 

Alternative 2 IART and ESD 
(8) – Sponsor SF Acres 

LOD 725,000 16.64 
Existing Impervious 128,700 2.95 
Percent Impervious 18% 
Removed Impervious 128,700 2.95 
New Impervious 201,600 4.63 
IART 137,250 3.15 

Redevelopment 
Area to Use 64,350 1.48 

Pe= 1.0 inch 
ESDv=  5,094 CF 

New Development 
Area to Use 72,900 1.67 

Pe= 2.2 inch 
ESDv=  12,697 CF 

Total ESDv= 17,791 CF 
Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 
L.3.7.4 Second FBO (P7) 

The Second FBO (P7) project is located almost entirely within existing Muddy Bridge Branch, 
with a small portion in Cabin Branch. This project is classified as redevelopment and there is 
one alternative layout for this project included in both the 2015 ALP Alternative and Sponsor’s 
Preferred Alternative. Table L.3.7.4 summarizes the pavement changes that would occur, the 
IART, and the total ESD treatment required.  

2015 ALP Alternative and Sponsor’s Preferred Alternative 

This project would require treatment of approximately 5.99 acres of impervious area and an 
ESD volume of 20,663 CF. Due to the placement of this project within two drainage areas, the 
drainage divides must be verified during the design phase as they may change as a result of 
project refinements. ESD practices would not be suitable for this site due to the poorly drained 
soil (Type D) in the area, and the lack of open space adjacent to the site to treat runoff. The 
existing site drains through the closed storm drainage system south to Pond B12. 

This project would require installation of underground retention or the use of water quality 
credits to meet treatment requirements.  However, underground storage may not be feasible 
due to existing utilities and storm drains located in this area.  Depending on the design of the 
project, portions of the redeveloped pavement areas within the LOD may only include mill and 
overlay, and thus reduce the stormwater management treatment requirements.  
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Table L.3.7.4 
Second FBO (P7) – 2015 ALP and Sponsor’s 

Preferred Alternative 
(P7) SF Acres 

LOD 605,000 13.89 
Existing Impervious 558,000 12.81 
Percent Impervious 92% 
Removed Impervious 558,000 12.81 
New Impervious 540,000 12.40 
IART 261,000 5.99 

Redevelopment 
Area to Use 261,000 5.99 

Pe= 1.0 inch 
ESDv=  20,663 CF 

Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 

L.3.7.5 Relocate Airfield Lighting Vault (P14) 

The Relocate Airfield Lighting Vault (P14) project is within Muddy Bridge Branch. This project is 
a connected action to the New Infill Pavement Near Taxiways T, P and Future P (4) project. See 
Section L.5.2.2 for stormwater analysis of the Relocate Airfield Lighting Vault (P14) project.   

L.4 Cabin Branch 

L.4.1 Cabin Branch (0.02 acres water quality credits) 

The Second FBO (P7) project is located within Muddy Bridge Branch and Cabin Branch. The 
small portion of the project within Cabin Branch is on existing impervious surface. Cabin Branch 
currently has 0.88 acres of water quality credits. See Section L.3.7.4, for stormwater analysis of 
the Second FBO (P7) project. 

L.5 Stony Run 

L.5.1 Sachs Branch (4.16 acres water quality credits) 

L.5.1.1 Runway Deicing Chemical Storage and Access Road (P13) 

The Runway Deicing Chemical Storage and Access Road (P13) project is located within 
existing Sachs Branch. This project is classified as redevelopment and there is one alternative 
layout for this project included in both the 2015 ALP Alternative and Sponsor’s Preferred 
Alternative.. Table L.5.1.1 summarizes the pavement changes that would occur, the IART, and 
the ESD treatment required.  
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2015 ALP Alternative and Sponsor’s Preferred Alternative 

The project would require treatment of approximately 0.12 acres of impervious area and an ESD 
volume of 780 CF. An ESD practice, such as an NRD could be used adjacent to the relocated 
access road and likely meet all of treatment requirements. However, the soils at the site are 
poorly draining (Type D) and would need to be tested to determine the practicality of utilizing 
ESD practices. If it is determined that ESD practices are not suitable, either a small structural 
BMP or water quality credits could be utilized to meet treatment requirements. 

Table L.5.1.1 
Runway Deicing Chemical Storage and 

Access Road (P13) – 2015 ALP and 
Sponsor’s Preferred Alternative 

(P13) SF Acres 
LOD 11,600 0.27 
Existing Impervious 0 0 
Percent Impervious 0% 
Removed Impervious 0 0 
New Impervious 5,130 0.12 
IART 5,130 0.12 

New Development 
Area to Use 5,130 0.12 

Pe= 1.8 inch 
ESDv=  780 CF 

Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 

L.5.1.2 Taxicab Support Building at Former Hotel Site (P148) 

The Taxicab Support Building at Former Hotel Site (P148) project is within existing Sachs 
Branch watershed, located on the existing impervious surface of the former hotel site.  This 
project is a connected action to the Runway 15R Deicing Pad Expansion (18) project within 
Kitten Branch.  See Section L.5.2.6 for stormwater analysis of the Runway 15R Deicing Pad 
Expansion project and all connected actions.  

L.5.1.3 Building 113 Demolition (D-113) 

The Building 113 Demolition (D-113) project is within existing Sachs Branch watershed.  This 
project would involve demolishing the existing building to slab on grade.  There is no ground 
disturbance anticipated with this project. Therefore, no stormwater treatment requirements 
would be required.  
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L.5.2 Kitten Branch (38.29 acres water quality credits) 

L.5.2.1 Relocate Taxiways Romeo (R) and Foxtrot (F) (1) 

The Relocate Taxiways R and F (1) project is located within existing Kitten Branch, Bowden 
Branch, and King Branch. The eastern portion is within Kitten Branch and the western portion is 
within Bowden Branch, with a small area (mostly due to the LOD) within King Branch.  This 
project is classified as redevelopment and there is one alternative layout for this project included 
in both the 2015 ALP Alternative and Sponsor’s Preferred Alternative.  The project impacts 
multiple existing stormwater facilities.  In Kitten Branch the project impacts Pond B3; NRD-12 
from the Runway 15R-33L RSA project (12-SF-0235), and existing IT60 (98-SF-0136).  In 
Bowden Branch, the project impacts the existing IT and Pond B4 is directly west of the LOD 
limits.  The loss of treatment from these practices would need to be accounted for during 
design.  It is assumed that impacts to IT60 and Pond B4 would be temporary and the facilities 
would continue to function, or would be reconstructed in their current locations with equal or 
greater capacity.  Table L.5.2.1 summarizes the pavement changes that would occur , the loss 
of water quality, the IART, and the total ESD treatment required.   

2015 ALP Alternative and Sponsor’s Preferred Alternative 

Dependent on final design and verification of the loss of water quality, this project could require 
treatment of approximately 46.53 acres of impervious area and an ESD volume of 491,938 CF, 
including the loss of water quality from impacts to existing structures.  Due to the placement of 
this project within multiple drainage areas, the drainage divides must be verified during the 
design phase as they may change as a result of project refinements.  Additionally, loss of water 
quality must be addressed separately for each watershed.  

ESD practices, such as NRDs, could be reestablished in turf areas adjacent to the relocated 
taxiways.  Structural BMPs will be needed to meet the majority of the treatment requirements. 
Infiltration trenches could be used north of the relocated Taxiway F, between the relocated 
Taxiway F and R, and between Runway 10-28 and relocated Taxiway R.  The structures would 
drain into the drainage system to convey runoff downstream to Kitten Branch, Bowden Branch, 
or King Branch. 

Within Kitten Branch, a new stormwater management pond would more than likely be required 
to replace the treatment lost in removing Pond B3.  The pond could potentially be located north 
of the relocated Taxiway F and north of the existing Pond B3 location.  The design would have 
to avoid impacting the wetlands adjacent to Kitten Branch.  Dependent on the project schedule 
for the adjacent Airline Maintenance Facility, a regional stormwater facility could be designed to 
treat runoff for both projects.  Additionally, water quality credits could be utilized to meet the 
remaining treatment requirements. 
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Table L.5.2.1 
Relocate Taxiways R and F (1) – 2015 ALP and 

Sponsor’s Preferred Alternative 
(1) SF Acres 

LOD 4,835,160 111.0 
Existing Impervious 1,296,000 29.75 
Percent Impervious 27% 
Removed Impervious 1,296,000 29.75 
New Impervious 2,052,000 47.11 
IART 1,404,000 32.24 

Redevelopment 
Area to Use 648,000 14.88 

Pe= 1.0 inch 
ESDv=  51,300 CF 

New Development 
Area to Use 756,000 17.36 

Pe= 2.3 inch 
ESDv=  137,655 CF 

Loss of Water Quality 
Pond B3 (100%)= 297,079 CF (11.45 ac)1 
NRD-12 (100%)= 4,815 CF (1.40 ac) 

IT (Bowden)= 1,089 CF (1.44 ac) 1 
IT60 (Kitten) =  2 

Pond B4**= 3 

Total ESDv= 491,938 CF 
Total IART= 46.53 ac 

Notes: Pe = rainfall depth 
1 Quantities listed for Pond B3 and Bow den Branch IT reflect the 
total storage and impervious acres drained. Exact design w ater 
quality treatment is unknow n and must be determined during 
stormw ater design. 
2 IT-60 is w ithin the LOD but w ould not likely be impacted by the 
project. It is assumed the trench w ill continue to function. 
3 Pond B4 is outside of LOD grading limits. It is assumed that Pond 
B4 is not impacted and if impacted it w ill be reconstructed w ith 
equal or greater capacity in it's current location. 
Source: HNTB analysis, 2017. 

 

L.5.2.2 New Infill Pavement Near Taxiways T, P, and Future P (4) 

The New Infill Pavement Near Taxiways T, P and Future P (4) project is located within existing 
Kitten Branch and Muddy Bridge Branch, and includes three connected actions: Relocate 
Airfield Lighting Vault (P14); Airfield Lighting Vault Demolition (D-101); and Glycol Pump Control 
Building Demolition (D-101A). The relocated airfield lighting vault will be located in Muddy 
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Bridge west of the Runway 28 deicing pad.  The demolition projects are located within Kitten 
Branch and will become part of the new infill pavement.  This project is classified as 
redevelopment and there is one alternative layout for this project included in both the 2015 ALP 
Alternative and Sponsor’s Preferred Alternative.  This project impacts infiltration trench IT-5 from 
the Airfield Standards and Pavement Rehabilitation Project (ASPRP, MDE No. 13-SF-0319), 
and existing Kitten Branch infiltration trenches: S64, S65 and S65 (MAA-CO-94-007). The loss 
of treatment from these infiltration trenches would need to be accounted for during design. 
Table L.5.2.2 summarizes the pavement changes that would occur, the loss of water quality, 
the IART, and the total ESD treatment required.   

2015 ALP Alternative and Sponsor’s Preferred Alternative 

This project and its connected actions would require treatment of approximately 5.72 acres of 
impervious area and an ESD volume of 85,286 CF. Due to the placement of this project within 
two drainage areas, the drainage divides must be verified during the design phase as they will 
likely change as a result of project refinements. Additionally, the loss of water quality from 
removal of infiltration trenches would have to be addressed within the respective watersheds. 

ESD practices, such as NRDs, could be utilized in the turf area between Taxiways T and P. 
However, the soils at the site are poorly draining (Type D) and would need to be tested to 
determine the practicality of utilizing ESD practices.  Structural BMPs would be required to meet 
the bulk of the treatment requirements.  Within Kitten Branch, infiltration trenches could 
potentially be placed in on either side of the relocated taxiway connector between Taxiways T 
and P.  A drainage pipe is proposed to convey runoff under the relocated taxiway connector and 
tie into the existing drainage system.  The infill areas drain through the closed drainage system 
south to Pond B7.  Kitten Branch Pond B7 has an excess capacity of 8.11 acres.  Within Muddy 
Bridge Branch, an infiltration trench could be utilized south of the relocated airfield lighting vault 
to replace the infiltration trench, IT-5, impacted by the project. 

Stormwater treatment could likely be met through the use of NRDs and infiltration trenches at 
this project site, and it is unlikely that water quality credits would be needed. Assuming runoff 
from the project site is collected in the drainage system and conveyed to Pond B7, excess 
capacity from the Pond could be utilized to meet remaining treatment requirements.  Loss of 
water quality from the removal of existing structures should be verified during stormwater 
design. 
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Table L.5.2.2 
New Infill Pavement Near Taxiways T and P (4) – 
2015 ALP and Sponsor’s Preferred Alternative 

(4) SF Acres 
LOD 504,000 11.57 
Existing Impervious 219,600 5.04 
Percent Impervious 44% 
Removed Impervious 219,600 5.04 
New Impervious 315,000 7.23 
IART 205,200 4.71 

Redevelopment 
Area to Use 109,800 2.52 

Pe= 1.0 inch 
ESDv=  8,693 CF 

New Development 
Area to Use 95,400 2.19 

Pe= 2.0 inch 
ESDv=  15,105 CF 

Loss of Water Quality 
IT-5= 9,216 CF (1.01 ac) 

IT-S64= 14,810 CF1 
IT-S65= 17,860 CF1 
IT-S66= 19,602 CF1 

Total ESDv= 85,286 CF 
Total IART= 5.72 ac2 

Notes: Pe = rainfall depth 
1 Treatment volumes w ere determined from the stormw ater 
management report: MAA-CO-94-007. It w as assumed the 
trenches w ere sized to treat 0.5 inches of runoff. Because the 
required treatment value is now  1 inch, the total volume treated 
by each trench w as doubled to account for the new  requirement.  
2 Total IART does not take into account areas treated by IT-S64, 
S65 and S66 as the exact treatment areas are not know n. 

Source: HNTB analysis, 2017. 
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L.5.2.3 Isolation/RON Apron Construction (7) 

The majority of the Isolation/RON Apron Construction (7) project is located within Kitten Branch, 
with the proposed Runway connection located within Fork Branch.  There are two alternative 
layouts analyzed for this project: 2015 ALP Alternative and Sponsor’s Preferred Alternative (Alt 
2 – Access Road Realigned). Both projects are classified as new development.  Both 
alternatives impact five NRDs from the Runway 15R-33L RSA project (MDE No. 12-SF-0235).  
Additionally, two existing infiltration trenches in Kitten Branch (MAA-CO-96-001) are within the 
LOD and would likely be impacted due to grading associated with the project.  The loss of 
treatment from these practices would need to be accounted for during design. Table L.5.2.3a 
and L.5.2.3b summarize the pavement changes that would occur, the loss of water quality,  the 
IART, and the ESD treatment required.  

2015 ALP Alternative and Sponsor’s Preferred Alternative  

The 2015 ALP Alternative and Sponsor’s Preferred Alternative would require treatment of 
approximately 16.98 and 17.04 acres of impervious area, and an ESD volume of 91,471 CF, 
and 91,941 CF, respectively, including the loss of water quality from impacts to existing NRDs. 
The only variation between the alternatives is the relocation of the existing service road north of 
the proposed apron. The Sponsor’s Preferred Alternative shifts the roadway further north to 
avoid having to relocate the RTR and ASDE-X (as is required in the 2015 ALP Alternative).  
There would be minimal difference in the stormwater management requirements for each 
alternative. 

Due to the placement of this project within two drainage areas, the drainage divides must be 
verified during the design phase as they will likely change as a result of project refinements. 
ESD practices, such as NRDs and swales, could be reestablished in turf areas adjacent to the 
proposed RON apron and connecting taxiway.  Structural BMPs would be required to meet the 
remaining treatment requirements.  Infiltration trenches and/or sand filters could be utilized in 
available turf space adjacent to the project site.  A drainage pipe is proposed to run under the 
apron to convey runoff from the apron north through the existing drainage system to Pond B7.  
Kitten Branch Pond B7 has an excess capacity of 8.11 acres.   

Stormwater treatment could likely be met through a combination of NRDs and structural BMPs.  
Assuming runoff from the project site is collected in the drainage system and conveyed to Pond 
B7, excess capacity from the Pond could be utilized to meet remaining treatment requirements.  
Loss of water quality from the removal of existing ESD practices and structures should be 
verified during stormwater design. 
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Table L.5.2.3a 
Isolation/RON Apron Construction (7) – 2015 ALP 

Alternative  
(7)  SF Acres 

LOD 1,568,160 36.0 
Existing Impervious 288,000 6.61 
Percent Impervious 18% 
Removed Impervious 288,000 6.61 
New Impervious 645,300 14.81 
IART 501,300 11.51 

Redevelopment 
Area to Use 144,000 3.31 

Pe= 1.0 inch 
ESDv=  11,400 CF 

New Development 
Area to Use 357,300 8.20 

Pe= 2.2 inch 
ESDv=  62,230 CF 

Loss of Water Quality 
NRD-18B (100%)= 3,313 CF (0.96 ac) 
NRD-18C (100%)= 3,221 CF (0.93 ac) 
NRD-18D (100%)= 2,267 CF (0.95 ac) 

NRD-19 (100%)= 6,709 CF (1.95 ac) 
NRD-28 (10%)= 2,331 CF (0.68 ac) 

IT58 = 1 
IT59 = 1 

Total ESDv2= 91,471 CF 
Total IART2= 16.98 ac 

Note: Pe = rainfall depth 
1 Water quality and quantity treatment design data for the existing 
facilities is unknow n. It is assumed IT58 and IT59 w ill only be temporarily 
impacted during construction or if  permanently impacted, equivalent sixed 
facilities w ill be reestablished in their existing location follow ing grading. 
2 Total ESDv and IART does not take into account possible loss of 
treatment from impacts to IT58 or IT59. 
Source: HNTB analysis, 2017. 
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Table L.5.2.3b 
Isolation/RON Apron Construction (7) – Sponsor’s 

Preferred Alternative  
(7) – Sponsor SF Acres 

LOD 1,611,720 37.0 
Existing Impervious 288,000 6.61 
Percent Impervious 18% 
Removed Impervious 288,000 6.61 
New Impervious 648,000 14.88 
IART 504,000 11.57 

Redevelopment 
Area to Use 144,000 3.31 

Pe= 1.0 inch 
ESDv=  11,400 CF 

New Development 
Area to Use 360,000 8.26 

Pe= 2.2 inch 
ESDv=  62,700 CF 

Loss of Water Quality 
NRD-18B (100%)= 3,313 CF (0.96 ac) 
NRD-18C (100%)= 3,221 CF (0.93 ac) 
NRD-18D (100%)= 2,267 CF (0.95 ac) 

NRD-19 (100%)= 6,709 CF (1.95 ac) 
NRD-28 (10%)= 2,331 CF (0.68 ac) 

IT58 = 1 
IT59 = 1 

Total ESDv2= 91,941 CF 
Total IART2= 17.04 ac 

Note: Pe = rainfall depth 
1 Water quality and quantity treatment design data for the existing 
facilities is unknow n. It is assumed IT58 and IT59 w ill only be 
temporarily impacted during construction or if  permanently 
impacted, equivalent sixed facilities w ill be reestablished in their 
existing location follow ing grading. 
2 Total ESDv and IART does not take into account possible loss of 
treatment from impacts to IT58 or IT59. 
Source: HNTB analysis, 2017. 
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L.5.2.4 Relocate Taxiway Hotel (H) (12) 

The Relocate Taxiway H (12) project is located within existing Kitten Branch.  There are two 
alternative layouts analyzed for this project: 2015 ALP Alternative and Sponsor’s Preferred 
Alternative. Both projects are classified as redevelopment.  The 2015 ALP Alternative impacts 
portions of two NRDs and an infiltration trench from the Runway 15R-33L RSA project (MDE 
No. 12-SF-0235).  The Sponsor’s Preferred Alternative (Alt 2) impacts an NRD from the Runway 
15R-33L RSA project. The loss of treatment from these practices would need to be accounted 
for during design. Table L.5.2.4a and L.5.2.4b summarize the pavement changes that would 
occur, the loss of water quality, the IART, and the ESD treatment required.  

2015 ALP Alternative 

The 2015 ALP Alternative would require treatment of approximately 2.46 acres of impervious 
area and an ESD volume of 11,955 CF, including the loss of water quality from impacts to 
existing practices. ESD practices, such as NRDs, could be reestablished in the turf areas 
between Runway 15R-33L and Taxiway P. An infiltration trench could be constructed in the 
location of the existing Taxiway H after it has been relocated. A drainage pipe is proposed to run 
under the relocated Taxiway H and tie into the existing drainage system. Any proposed 
infiltration trench could outfall into the proposed inlets on either side of the proposed drainage 
pipe. 

Stormwater treatment could easily be met through the use of NRDs and an infiltration trench, 
and no water quality credits would be needed.  Loss of water quality from the removal of 
existing structures should be verified during stormwater design. 
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Table L.5.2.4a 
Relocate Taxiway H (12) – 2015 ALP 

Alternative 
(12) – 2015 ALP SF Acres 

LOD 384,000 8.82 
Existing Impervious 123,300 2.83 
Percent Impervious 32% 
Removed Impervious 123,300 2.83 
New Impervious 126,900 2.91 
IART 65,250 1.50 

Redevelopment 
Area to Use 61,650 1.42 

Pe= 1.0 inch 
ESDv=  4,881 CF 

New Development 
Area to Use 3,600 0.08 

Pe= 2.2 inch 
ESDv=  627 CF 

Loss of Water Quality 
NRD-7 (50%)= 1,118 CF (0.33 ac) 
NRD-8 (20%)= 1,072 CF (0.31 ac) 

INF-1B (100%)= 4,257 CF (0.65 ac) 
Total ESDv= 11,955 CF 
Total IART= 2.46 ac1 

Note: Pe = rainfall depth 
1 NRD-7 and INF-1B treat the same impervious area, and 
therefore 0.65 acre is added to IART. 
Source: HNTB analysis, 2017. 

 

Sponsor’s Preferred Alternative  

The Sponsor’s Preferred Alternative would require treatment of approximately 1.16 acres of 
impervious area and an ESD volume of 4,007 CF, including the loss of water quality from 
impacts to the existing NRD.  ESD practices, such as NRDs, could be reestablished in the turf 
areas between Runway 15R-33L and Taxiway P.  If needed, an infiltration trench could be 
constructed in the location of the existing Taxiway H after it has been relocated. A drainage pipe 
is proposed to run under the relocated Taxiway H and tie into the existing drainage system. Any 
proposed infiltration trench could outfall into the proposed inlets on either side of the proposed 
drainage pipe. 

Stormwater treatment could easily be met through the use of NRDs, and no water quality credits 
would be needed. Loss of water quality from the removal of existing ESD practices should be 
verified during stormwater design. 
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Table L.5.2.4b 
Relocate Taxiway H (12) – Sponsor’s 

Preferred Alternative 
(12) – Sponsor SF Acres 

LOD 310,000 7.12 
Existing Impervious 102,600 2.36 
Percent Impervious 33% 
Removed Impervious 102,600 2.36 
New Impervious 94,500 2.17 
IART 43,200 0.99 

Redevelopment 
Area to Use 43,200 0.99 

Pe= 1.0 inch 
ESDv=  3,420 CF 

Loss of Water Quality 
NRD-5 (15%)= 587 CF (0.17 ac) 

Total ESDv= 4,007 CF 
Total IART= 1.16 ac 

Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 

L.5.2.5 New Sky Bridge C (14) 

The New Sky Bridge C (14) project is located within existing Kitten Branch and includes a 
proposed sky bridge between the 6th floor of the Hourly Garage (6th floor) and Terminal C.  This 
project is a redevelopment project and there is one alternative layout for this project included in 
both the 2015 ALP Alternative and Sponsor’s Preferred Alternative. Table L.5.2.5 summarizes 
the pavement changes that would occur, the IART, and the ESD treatment required.  

2015 ALP Alternative and Sponsor’s Preferred Alternative 

The 2015 ALP Alternative would require treatment of approximately 0.14 acres of impervious 
area and an ESD volume of 926 CF. There is a limited area of vegetated open space beneath 
the proposed sky bridge, between the Lower Level Roadway and the Hourly Garage. An ESD 
practice or small bioretention structure could potentially be utilized in this area to meet treatment 
requirements and provide added benefit to stormwater treatment in the area. However, given 
the minimal treatment required for the bridge structure, it is likely that water quality credits would 
be utilized.  
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Table L.5.2.5 
New Sky Bridge C (14) – 2015 ALP and 

Sponsor’s Preferred Alternative 
(14) SF Acres 

LOD 3,300 0.08 
Existing Impervious 1,800 0.04 
Percent Impervious 55% 
Removed Impervious 1,800 0.04 
New Impervious 7,200 0.17 
IART 6,300 0.14 

Redevelopment 
Area to Use 900 0.02 

Pe= 1.0 inch 
ESDv=  71 CF 

New Development 
Area to Use 5,400 0.12 

Pe= 2.0 inch 
ESDv=  855 CF 

Total ESDv= 926 CF 
Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 

L.5.2.6 Runway 15R Deicing Pad Expansion (18) 

The Runway 15R Deicing Pad Expansion (18) project is located within existing Kitten Branch 
east of Runway 15R, and includes the following connected actions:  

- Glycol Storage/Truck Staging Relocation (P40) 
- Glycol Storage Building Demolition (D-173) 
- New Area for Snow Dumping (P41) 
- Taxicab Support Building at Former Hotel Site (P148) 
- Taxi/Bus Staging Area Demolition (D-148) 
- Hudson General Bus Storage Demolition (D-167) 
- Deicing Control Building Demolition (D-170) 
- RTR Buildings Demolition (D-271) 

All connected actions are located with Kitten Branch, except for the Taxicab Support Building at 
the Former Hotel Site (P148) which is in Sachs Branch. This project and all connected actions 
are classified as redevelopment and there is one alternative layout included in both the 2015 
ALP Alternative and Sponsor’s Preferred Alternative.  Table L.5.2.6 summarizes the pavement 
changes that would occur, the IART, and the total ESD treatment required.   
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2015 ALP Alternative and Sponsor’s Preferred Alternative 

This project and its connected actions would require treatment of approximately 8.75 acres of 
impervious area and an ESD volume of 48,806 CF.  This project would not change the drainage 
divides between Kitten Branch and Sachs Branch, however the treatment requirements for the 
Taxicab Support Building would have to be addressed separately within Sachs Branch.  

ESD practices and surface structures would not be suitable for this site due to the lack of open 
space adjacent to the site to treat runoff and the poorly drained soil (Type D) in the area.  The 
majority of the existing site drains through a closed drainage system that conveys drainage 
southwest under Runway 15R and outfalls into Kitten Branch.  A portion of the northern end of 
the LOD drains through a closed drainage system northwest into Kitten Branch.  Drainage pipes 
and inlets are proposed within the expanded deicing pad and would tie into the existing 
drainage system.  

Underground retention facilities or sand filters could be utilized at the project site to meet 
treatment requirements.  There is some open space available northwest of the project site and 
off the Runway 15R end.  If the site is graded so that the drainage system conveys runoff to the 
north, infiltration trenches could potentially be utilized to provide treatment, if viable soils exist.  

Depending on the final design of the project, portions of the redeveloped pavement areas within 
the LOD may only include mill and overlay, and thus reduce the stormwater management 
treatment requirements.  Ultimately, stormwater treatment could be provided for this project, but 
may require added costs for underground facilities and/or additional drainage pipes to route 
drainage north to open space potentially suitable for infiltration trenches.  Water quality credits 
could also be utilized to meet treatment requirements above what could be treated through 
structures.  
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Table L.5.2.6 
Runway 15R Deicing Pad Expansion (18) – 

2015 ALP and Sponsor’s Preferred 
Alternative  

(18) SF Acres 
LOD 674,000 15.47 
Existing Impervious 297,000 6.82 
Percent Impervious 44% 
Removed Impervious 297,000 6.82 
New Impervious 531,000 12.19 
IART 382,500 8.75 

Redevelopment 
Area to Use 148,500 3.41 

Pe= 1.0 inch 
ESDv=  11,756 CF 

New Development 
Area to Use 234,000 5.37 

Pe= 2.0 inch 
ESDv=  37,050 CF 

Total ESDv= 48,806 CF 
Note: Pe = rainfall depth 

Source: HNTB analysis, 2017. 

 
L.5.2.7 Terminal Roadway Widening and Access Improvements (15) 

The Terminal Roadway Widening and Access Improvements (15) project is located within 
existing Kitten Branch along the terminal roadway inbound from I-195.  This project is a 
redevelopment project and there is one alternative layout for this project included in both the 
2015 ALP Alternative and Sponsor’s Preferred Alternative. Table L.5.2.7 summarizes the 
pavement changes that would occur, the IART, and the ESD treatment required.  

2015 ALP Alternative and Sponsor’s Preferred Alternative 

The project would require treatment of approximately 0.36 acres of impervious area and an ESD 
volume of 1,674 CF. There is existing curb and gutter along the west side of the roadway where 
runoff enters a closed drainage system.  West of the curb and gutter there is an open space 
area with an open concrete drainage channel.  However, the proposed Runway 15R Deicing 
Pad Expansion (18) project limits come up to the edge of the terminal roadway and would 
eliminate most, if not all, of the open space and could potentially impact the drainage channel.   

Stormwater treatment for this project is minimal and could easily be met through the use of 
water quality credits or a small ESD practice or BMP structure if space is available.  Depending 
on the final design of the project, portions of the redeveloped vehicular pavement areas within 
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the LOD may only include mill and overlay, and thus reduce the stormwater management 
treatment requirements.  

Table L.5.2.7 
Terminal Roadway Widening and Access 

Improvements (15) – 2015 ALP and 
Sponsor’s Preferred Alternative 

(15) SF Acres 
LOD 88,000 2.02 
Existing Impervious 20,700 0.48 
Percent Impervious 24% 
Removed Impervious 20,700 0.48 
New Impervious 26,100 0.60 
IART 15,750 0.36 

Redevelopment 
Area to Use 10,350 0.24 

Pe= 1.0 inch 
ESDv=  819 CF 

New Development 
Area to Use 5,400 0.12 

Pe= 2.0 inch 
ESDv=  855 CF 

Total ESDv= 1,674 CF 
Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 

L.5.2.8 Upper Level Roadway Widening at Concourse E (19) 

The Upper Level Roadway Widening at Concourse E (19) project is located within existing 
Kitten Branch.  This project is a redevelopment project and there is one alternative layout for 
this project included in both the 2015 ALP Alternative and Sponsor’s Preferred Alternative. 
Table L.5.2.8 summarizes the pavement changes that would occur, the IART, and the ESD 
treatment required.  

2015 ALP Alternative and Sponsor’s Preferred Alternative 

The project would require treatment of approximately 3.10 acres of impervious area and an ESD 
volume of 17,001 CF. However, the Upper Level Roadway is elevated above the Lower Level 
and redevelopment of existing pavement would not disturb the ground and therefore would likely 
have no stormwater treatment requirements.  The widening of the Upper Level Roadway would 
only impact a small area of vegetated landscape on the Upper Level. Stormwater management 
for this project would likely include relocation of the curb and gutter for the roadway widening 
and treatment of any conversion of open space to impervious area.  
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Stormwater treatment would likely be minimal.  There is no available space for ESD practices or 
BMP structures, and therefore, water quality credits would likely be used to meet any 
stormwater management requirements.  

Table L.5.2.8 
Upper Level Roadway Widening at 

Concourse E (19) – 2015 ALP and Sponsor’s 
Preferred Alternative 

(19) SF Acres 
LOD 352,000 8.08 
Existing Impervious 111,900 2.57 
Percent Impervious 32% 
Removed Impervious 111,900 2.57 
New Impervious 191,300 4.39 
IART 135,350 3.10 

Redevelopment 
Area to Use 55,950 1.28 

Pe= 1.0 inch 
ESDv=  4,429 CF 

New Development 
Area to Use 79,400 1.82 

Pe= 2.0 inch 
ESDv=  12,572 CF 

Total ESDv= 17,001 CF 
Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 

 

L.5.2.9 Existing Aircraft Rescue and Firefighting Facility (ARFF) Expansion Bays 
(P10) 

The ARFF Expansion Bays (P10) project is located within existing Kitten Branch east of the 
Midfield Cargo area.  This project is classified as redevelopment and there is one alternative 
layout for this project included in both the 2015 ALP Alternative and Sponsor’s Preferred 
Alternative.  Table L.5.2.9 summarizes the pavement changes that would occur, the IART, and 
the ESD treatment required.  
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2015 ALP Alternative and Sponsor’s Preferred Alternative 

The project would require treatment of approximately 0.39 acres of impervious area and an ESD 
volume of 2,824 CF.  If viable soils exist, the treatment could likely be met through the use of 
ESD practices such as NRDs or swales adjacent to the ARFF expansion and parking areas. 
Runoff from the existing ARFF and parking areas ultimately drain into Pond B7, less than 500 
feet northwest of the site.  Kitten Branch Pond B7 has an excess capacity of 8.11 acres. 

Stormwater treatment could easily be met for this project through ESD practices.  Assuming 
runoff from the project site is conveyed to Pond B7, excess capacity from the Pond could be 
utilized to meet treatment requirements.   

Table L.5.2.9 
Existing ARFF Expansion Bays (P10) – 2015 

ALP and Sponsor’s Preferred Alternative 
(P10) SF Acres 

LOD 31,100 0.71 
Existing Impervious 0 0 
Percent Impervious 0% 
Removed Impervious 0 0 
New Impervious 17,100 0.39 
IART 17,100 0.39 

New Development 
Area to Use 17,100 0.39 

Pe= 2.0 inch 
ESDv=  2,824 CF 

Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 

L.5.2.10 Airline Maintenance Facility (P11) 

The Airline Maintenance Facility (P11) project is located within existing Kitten Branch, Bowden 
Branch, and King Branch.  There are two alternative layouts analyzed for this project: 2015 ALP 
Alternative and Sponsor’s Preferred Alternative (Alt 4). Both projects are classified as new 
development. For both Alternatives, the majority of the proposed hangar, apron, and perimeter 
road are within Kitten and King Branch.  A small portion of perimeter road and the taxiway 
connection to Taxiway F are within Bowden Branch. The Sponsor’s Preferred Alternative also 
includes a portion of the realigned Taxiway F pavement, utility connections east and west of the 
proposed facility, and the stockpile site to the south in Clark Branch watershed.  Table 
L.5.2.10a and L.5.2.10b summarize the pavement changes that would occur, the IART, and the 
total ESD treatment required.   
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2015 ALP Alternative and Sponsor’s Preferred Alternative 

The 2015 ALP Alternative and Sponsor’s Preferred Alternative would require treatment of 
approximately 26.73 and 24.47 acres of impervious area, and an ESD volume of 172,895 CF, 
and 156,963 CF, respectively. Due to the placement of this project within multiple drainage 
areas, the drainage divides must be verified during the design phase as they will likely change 
as a result of project refinements.  The site should be graded to maintain existing drainage 
divides to the extent feasible.  ESD practices, such as NRDs and swales, could be utilized 
adjacent to the perimeter roadway.  Structural BMPs would be needed to meet the majority of 
the treatment requirements.  An underground or surface detention system, as well as a filtration 
facility would more than likely be needed to provide treatment.  Structures could be located 
north of the hangar beneath the parking area to store and treat runoff from the project site.   

Dependent on the project schedule for the Relocation of Taxiways R and F to the south, a 
regional stormwater facility could be designed to treat runoff for multiple project areas.  
Additionally, water quality credits could be utilized to meet the remaining treatment 
requirements. 

Table L.5.2.10a 
Airline Maintenance Facility (P11) –  

2015 ALP Alternative 
(P11) SF Acres 

LOD 3,136,320 72.0 
Existing Impervious 32,400 0.74 
Percent Impervious 1% 
Removed Impervious 32,400 0.74 
New Impervious 1,180,800 27.11 
IART 1,164,600 26.73 

Redevelopment 
Area to Use 16,200 0.37 

Pe= 1.0 inch 
ESDv=  1,283 CF 

New Development 
Area to Use 1,148,400 26.36 

Pe= 1.73 inch 
ESDv=  171,613 CF 

Total ESDv= 172,895 CF 
Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 
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Table L.5.2.10b 
Airline Maintenance Facility (P11) – 

Sponsor’s Preferred Alternative 
(P11) SF Acres 

LOD 3,454,300 79.3 
Existing Impervious 23,850 0.55 
Percent Impervious 1% 
Removed Impervious 23,850 0.55 
New Impervious 1,077,750 24.74 
IART 1,065,680 24.47 

Redevelopment 
Area to Use 11,980 0.28 

Pe= 1.0 inch 
ESDv=  948 CF 

New Development 
Area to Use 1,053,700 24.19 

Pe= 1.67 inch 
ESDv=  156,014 CF 

Total ESDv= 156,963 CF 
Note: Pe = rainfall depth 
Source: HNTB analysis, 2017. 

 
L.5.3 King Branch 

There are portions of two proposed projects which fall within King Branch: Airline Maintenance 
Facility (P11) and Relocate Taxiways R and F (1).  See Section L.5.2.11 for stormwater analysis 
of the Airline Maintenance Facility (P11), and Section L.5.2.1 for stormwater analysis for the 
Relocate Taxiways R and F (1).  

L.5.4 Bowden Branch (0.47 acres water quality credit) 

There are portions of two proposed projects which fall within Bowden Branch: the Airline 
Maintenance Facility (P11) and Relocate Taxiways R and F (1).  See Section L.5.2.11 for 
stormwater analysis of the Airline Maintenance Facility (P11), and Section L.5.2.1 for 
stormwater analysis for the Relocate Taxiways R and F (1). 

L.6 Summary 
Table L.6.1.1 provides a comparison of the total changes in impervious areas and potential 
treatment for between the 2015 ALP Alternative and the Sponsor’s Preferred Alternative.  The 
Sponsor’s Preferred Alternative includes approximately 10 more acres of net impervious, and 
minor increases in IART and ESD treatment requirements, as compared to the 2015 ALP 
Alternative. Table L.6.1.2 summarizes the stormwater requirements by project for the proposed 
development at BWI Marshall Airport based on preliminary engineering design. 
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Two stormwater management ponds are impacted by the proposed relocation of Taxiways R 
and F (1) under both alternatives.  Stormwater Management Pond B3 is fully impacted and 
would be removed.  Jurisdictional Pond B4 is right outside the grading limits of this project. This 
pond should only be impacted temporarily during construction. However, if design results in 
permanent impacts to the pond, it is assumed the pond or equal capacity facility would be 
reconstructed in its place.  Both alternatives include projects which impact existing infiltration 
trenches and NRD areas.  The loss in treatment provided by ponds, infiltration trenches and/or 
non-rooftop disconnect (NRD) area as a result of the impacts must be accounted for in the 
stormwater designs.  

Three projects make up over half of the increase in impervious area under both alternatives: (1) 
Relocated Taxiways R and F, (P45) Relocated Fire Training Facility, and (P11) the Airline 
Maintenance Facility. These projects would require larger stormwater facilities (i.e., dry 
detention ponds) to meet treatment requirements. 

Table L.6.1.1 
Impervious Area and Potential SWM Treatment for 2015 ALP Alternative  

and Sponsor’s Preferred Alternative 

 Impervious 
Removal 

New 
Impervious 

Net 
Increase 

IART1 
(ac) ESD (CF) ESD 

(ac-ft) 
2015 ALP Alternative 100.6 186.6 86.0 159.6 1,188,864 27.3 

Sponsor's Preferred Alternative 93.6 189.2 95.6 165.2 1,251,132 28.7 
Difference (Sponsor’s – 2015 ALP) -7.0 +2.6 +9.6 +5.6 +62,268 +1.4 
Notes: 
1 IART = Impervious Area Requiring Treatment 
Source: HNTB analysis, 2019. 
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Table L.6.1.2 
Stormwater Management Requirements by Project and Alternative 

  Project Alternative Watersheds 
Affected 

Impervious 
Removal 

(ac) 

New 
Impervious 

(ac) 

Net 
Increase 

(ac) 
IART1 (ac) ESD (CF) Loss of Water 

Quality Potential Treatment 

P30 Airport Maintenance Complex 
2015 ALP Sawmill Trib, 

Sawmill 2 15.08 15.5 0.41 7.95 29,711 -- ESD and structural BMPs (potentially underground) 3 

Sponsor’s Sawmill Trib, 
Sawmill 2 8.68 15.5 6.82 11.162 76,0952 

Sawmill Trib IT and 
ponding area – 

treatment unknown 
ESD and structural BMPs (potentially underground) 3 

20 VSR Connector Both Sawmill Trib 0 0.93 0.93 0.93 6,083 -- NRD and/or downstream structure 

21 Relocate RR Facility Both Phelps 0 0.16 0.16 0.16 1,435 -- Bioswale 

2 Taxiway U3 
2015 ALP Irving 0.97 2.58 1.61 3.11 17,367 NRDs NRDs and IT, and/or downstream structure 
Sponsor’s Irving 1.96 4.86 2.89 5.19 29,881 NRD NRDs and IT, and/or downstream structure 

17 Taxiway V Relocation Both Irving 4.86 8.57 3.72 6.73 41,142 NRD, IT NRDs, ITs, and/or downstream structure. Note: IT 
impacted by grading assumed to be reconstructed. 

P45 Relocated Fire Training Facility 
2015 ALP Irving, SE Corner, 

Phelps, Fork 0 11.05 11.05 11.05 72,843 -- NRD, swales, conservation areas, IT, and/or 
downstream structure. 

Sponsor’s 
Irving, SE Corner, 
Phelps, Fork, Kitten, 
SW Branch 

0 14.82 14.82 14.82 97,115 -- NRD, swales, conservation areas, IT, and/or 
downstream structure. 

3 International Terminal Area Taxiway 
Fillets/Shoulders Both Muddy 7.02 10.54 3.51 7.02 43,605 -- NRDs, modification of existing IT, and/or use of WQ 

credits3 
6 Relocate Taxiways K and L Both Muddy 1.07 2.83 1.76 2.3 15,176 -- NRDs and IT 

8  Runway 28 Deicing Pad Expansion  
2015 ALP Muddy 3.86 5.0 1.14 3.07 15,283 -- Underground structures, WQ credit3 

Sponsor’s Muddy 2.95 4.63 1.68 3.15 17,791 -- Underground structures, WQ credit3 

P7 Second FBO Both Muddy 12.81 12.4 -0.41 5.99 20,663 -- Underground structure, WQ credits. Note: Potential mill 
and overlay would reduce treatment requirements. 3 

P13 Runway Deicing Chemical Storage and 
Access Road Both Sachs 0 0.12 0.12 0.12 780 -- NRD or WQ credits 

D-113 Building 113 Demolition Both Sachs 0 0 0 0 0 -- -- 

1 Relocate Taxiways R and F Both Kitten, Bowden, 
King 29.75 47.11 17.36 46.53 491,938 Pond B3, B4, NRD, 

IT NRDs, ITs, detention pond 

4 New Infill Pavement Near Taxiways T, 
P and Future P Both Kitten, Muddy 5.04 7.23 2.19 5.721 85,286 Muddy IT, Kitten ITs NRDs, ITs, and Pond B7 excess capacity 

7 Isolation/RON Apron 
2015 ALP Kitten, Fork 6.61 14.81 8.2 11.51 91,471 5 NRDs NRDs, ITs, and Pond B7 excess capacity 
Sponsor’s Kitten, Fork 6.61 14.88 8.27 11.57 91,941 5 NRDs NRDs, ITs, and Pond B7 excess capacity 

12 Relocate Taxiway H 
2015 ALP Kitten 2.83 2.91 0.08 2.46 11,955 NRDs and IT NRDs and IT 
Sponsor’s Kitten 2.36 2.17 -0.19 1.16 4,007 NRD NRDs 

14 New Sky Bridge C Both Kitten 0.04 0.17 0.12 0.14 926 -- ESD practice or WQ credits3 

18 Runway 15R Deicing Pad Expansion Both Kitten 6.82 12.19 5.37 8.75 48,806 -- Underground structures, WQ credits 

15 Terminal Roadway Widening and 
Access Improvements Both Kitten 0.48 0.6 0.12 0.36 1,674 -- WQ credits3 
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Table L.6.1.2 
Stormwater Management Requirements by Project and Alternative 

  Project Alternative Watersheds 
Affected 

Impervious 
Removal 

(ac) 

New 
Impervious 

(ac) 

Net 
Increase 

(ac) 
IART1 (ac) ESD (CF) Loss of Water 

Quality Potential Treatment 

19 Upper Level Roadway Widening at 
Concourse E Both Kitten 2.57 4.39 1.82 3.1 17,001 -- Exemption or WQ credits3 

P10 Existing ARFF Expansion Bays Both Kitten 0 0.39 0.39 0.39 2,824 -- NRD, Pond B7 excess capacity 

P11 Airline Maintenance Facility 
2015 ALP Kitten, King, 

Bowden 0.74 27.11 26.36 26.73 172,895 -- NRDs, swales, detention and filtration systems 

Sponsor’s Kitten, King, 
Bowden 0.55 24.74 24.19 24.47 156,963 -- NRDs, swales, detention and filtration systems 

Notes:  
1 IART = Impervious Area Requiring Treatment 
2 Treatment does not include full accounting of acres or volume due to loss of w ater quality from removal of existing facilities. Design data may not be available. 
3 Projects may include reconstruction that is exempt from SWM requirements. Per MDE regulations, proposed projects on existing impervious surfaces are considered maintenance if they w ould not alter the existing grading or drainage patterns. Subject to MDE review , 
redevelopment of existing pavement may qualify as maintenance and w ould be exempt from stormw ater management requirements. 
Source: HNTB analysis, 2019. 
 

 



Updated Draft Environmental Assessment and Draft Section 4(f) Determination 
ALP Phase I Improvements at BWI Marshall Airport  

Stormwater Management  Appendix L, Attachment 1 
 

 

 

 

 

 
Environmental Site Design (ESD)  

Project Worksheets 

 

 



BWI

ESD Computations for  (1) Relocate Taxiways R and F ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 111.00 ac.

Existing impervious area in LOD= 1296000 s.f. 29.75 ac.

%Existing impervious area in LOD= 27% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 1,296,000 s.f =  29.75 ac.

New Pavement =  2,052,000 s.f =  47.11 ac.

Net (ESD Required)= 756,000 s.f =  17.36 ac.

 

Redevelopment Area Requiring ESD =  648,000 s.f =  14.88 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 756,000 s.f =  17.36 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 51,300 c.f.

ESDv1 = 1.18 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 756,000 s.f.   = 17.36 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 189,000 4.34 25.00%

B 55 0 0.00 0.00%

C 70 567,000 13.02 75.00%

D 77 0 0.00 0.00%

Total 756,000 17.36

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious =  756,000 s.f =  17.36 ac.

RCN = 
(38)(4.34) + (55)(0) + (70)(13.02) + (77)(0)

= 62

*LOD is mostly within C soils, with minimal areas in 

A soils.  To be conservative assume 75/25 split 

between C and A soils.

<‐‐ Target RCN
17.36

12 12
ESDv1 = 

(Pe)(Rv)(A)
=

(1)(0.95)(648000)

4,835,160

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95



Impervious in A soils =  189,000 = 25.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  567,000 = 75.00% of total impervious in C soils

Impervious in D soils =  = 0.00% of total impervious in D soils

100%

Total LOD =  756,000 s.f. =  17.36 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 100% and A soils, target Pe =  2.6 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 100% and C soils, target Pe =  2.2 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.30 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.19

ESDv2 = 137,655 c.f.

ESDv2 = 3.16 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 51300 c.f. + 137655 c.f. = 188,955 c.f.

ESDV Total = 4.34 ac‐ft

*NRD‐12 treats 4,815 cf  and 60,827 sf (1.40 ac). Assume 100% lost.

*Existing IT in Bowden Branch stores 0.025 ac‐ft (1089 cf) and receives runoff from 1.44 acres impervious.  Assume 100% lost.

ESD total =  491938.2 cf

11.29 ac‐ft

Pe = 
(2.6)(4.34) + (0)(0) + (2.2)(13.02) + (0)(0)

17.36

12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.3 x 0.95

ESDv2 = 
(2.3)(0.95)(756000)

12

(Pe)(Rv)(A)
=

*Existing IT60  in Kitten Branch treats a Pe = 0.84" for 2.5 acres (7623 cf) and has excess capacity  for 1.7 acres (1.7 acres 

treating 0.84"  = 1.43 acres excess capacity available). Assume only temporary impacts during construction. 

*Pond B4 is outside of LOD grading limits. It is assumed that Pond B4 is not impacted and if impacted it will be reconstructed 

with equal or greater capacity in it's current location.

*Pond B3 stores 6.82 ac‐ft (297,079 cf) and receives runoff from 11.45 acres impervious. Project impacts entire pond. (see 

Future Conditions IMP Appendix D Kitten Branch)

Relocate TW R and F ‐ Alternative 1 ‐ ALP impacts: Pond B3 and edge of Pond B4,  NRD‐12 from the 15R‐33L RSA project (MDE No. 12‐

SF‐0235), existing IT in Bowden Branch, and existing IT‐60 in Kitten Branch (IT‐1 from Midfield Cargo Complex project, MDE No. 98‐SF‐

0136). The following quantities taken from designs or IMP analysis:



BWI

ESD Computations for  (1) Relocate Taxiways R and F ‐ Alternative 1 ‐ ALP



BWI

ESD Computations for  (2) Taxiway U3 ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 5.11 ac.

Existing impervious area in LOD= 42300 s.f. 0.97 ac.

%Existing impervious area in LOD= 19% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 42,300 s.f =  0.97 ac.

New Pavement =  112,500 s.f =  2.58 ac.

Net (ESD Required)= 70,200 s.f =  1.61 ac.

 

Redevelopment Area Requiring ESD =  21,150 s.f =  0.49 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 70,200 s.f =  1.61 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 1,674 c.f.

ESDv1 = 0.04 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 70,200 s.f.   = 1.61 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 70,200 1.61 100.00%

D 77 0 0.00 0.00%

Total 70,200 1.61

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

<‐‐ Target RCN
1.61

RCN = 
(38)(0) + (55)(0) + (70)(1.61) + (77)(0)

= 70

222,400

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(21150)

12 12



Total Impervious =  70,200 s.f =  1.61 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  70,200 = 100.00% of total impervious in C soils

Impervious in D soils =  = 0.00% of total impervious in D soils

100%

Total LOD =  70,200 s.f. =  1.61 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 100% and C soils, target Pe =  2.2 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.20 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.09

ESDv2 = 12,227 c.f.

ESDv2 = 0.28 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 1674.4 c.f. + 12226.5 c.f. = 13,901 c.f.

ESDV Total = 0.32 ac‐ft

Taxiway U3 ‐ Alternative 1 impacts NRD‐1 and NRD‐25 from the Airfield Standards and Pavement Rehabilitation Project (ASPRP)

*NRD‐1 treats 4,552 cf (1.32 acres). Conservatively assume 50% treatment by NRD‐1 is lost.

*NRD‐25 treats 2,379 cf (0.69 acres). Conservatively assume 50% treatment by NRD‐25 is lost.

ESD total = 11,672 cf + 2,276 cf + 1,190 cf=  17366.88 cf

0.40 ac‐ft

(2.2)(0.95)(70200)

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.2 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=

Pe = 
(0)(0) + (0)(0) + (2.2)(1.61) + (0)(0)

1.61



BWI

ESD Computations for  (2) Taxiway U3 ‐ Alternative 1 ‐ ALP
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ESD Computations for  (2) Taxiway U3 ‐ Alternative 2 ‐ High Speed Exit

Total LOD =  s.f.   = 10.84 ac.

Existing impervious area in LOD= 85500 s.f. 1.96 ac.

%Existing impervious area in LOD= 18% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 85,500 s.f =  1.96 ac.

New Pavement =  211,500 s.f =  4.86 ac.

Net (ESD Required)= 126,000 s.f =  2.89 ac.

 

Redevelopment Area Requiring ESD =  42,750 s.f =  0.98 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 126,000 s.f =  2.89 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 3,384 c.f.

ESDv1 = 0.08 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 126,000 s.f.   = 2.89 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 126,000 2.89 100.00%

D 77 0 0.00 0.00%

Total 126,000 2.89

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

472,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(42750)

12 12

<‐‐ Target RCN
2.89

RCN = 
(38)(0) + (55)(0) + (70)(2.89) + (77)(0)

= 70



Determined Proposed Imperviousness (%I)

Total Impervious =  126,000 s.f =  2.89 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  126,000 = 100.00% of total impervious in C soils

Impervious in D soils =  = 0.00% of total impervious in D soils

100%

Total LOD =  126,000 s.f. =  2.89 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 30% and C soils, target Pe =  2.2 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.20 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.09

ESDv2 = 21,945 c.f.

ESDv2 = 0.50 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 3384.4 c.f. + 21945 c.f. = 25,329 c.f.

ESDV Total = 0.58 ac‐ft

Taxiway U3 ‐ Alternative 2 impacts NRD‐1 from the Airfield Standards and Pavement Rehabilitation Project (ASPRP)

*NRD‐1 treats 4,552 cf (1.32 acres). Conservatively assume all treatment by NRD‐1 is lost

ESD total = 21,651 cf + 4,552 cf =  29881.38 cf

0.69 ac‐ft

Pe = 
(0)(0) + (0)(0) + (2.2)(2.89) + (0)(0)

2.89

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.2 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=
(2.2)(0.95)(126000)



BWI

ESD Computations for  (2) Taxiway U3 ‐ Alternative 2 ‐ High Speed Exit
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ESD Computations for  (3) International Terminal Area Taxiway Fillets/Shoulders ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 14.55 ac.

Existing impervious area in LOD= 306000 s.f. 7.02 ac.

%Existing impervious area in LOD= 48% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 306,000 s.f =  7.02 ac.

New Pavement =  459,000 s.f =  10.54 ac.

Net (ESD Required)= 153,000 s.f =  3.51 ac.

 

Redevelopment Area Requiring ESD =  153,000 s.f =  3.51 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 153,000 s.f =  3.51 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 12,113 c.f.

ESDv1 = 0.28 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 153,000 s.f.   = 3.51 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 153,000 3.51 100.00%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 0 0.00 0.00%

Total 153,000 3.51

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

12 12
ESDv1 = 

(Pe)(Rv)(A)
=

(1)(0.95)(153000)

634,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

38 <‐‐ Target RCN
3.51

*LOD is mostly within A soils, with some areas in C 

and D soils.  To be conservative, it is assumed all A 

soils.

RCN = 
(38)(3.51) + (55)(0) + (70)(0) + (77)(0)

=



Determined Proposed Imperviousness (%I)

Total Impervious =  153,000 s.f =  3.51 ac.

Impervious in A soils =  153,000 = 100.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  153,000 s.f. =  3.51 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 100% and A soils, target Pe =  2.6 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.60 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.47

ESDv2 = 31,493 c.f.

ESDv2 = 0.72 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 12112.5 c.f. + 31492.5 c.f. = 43,605 c.f.

ESDV Total = 1.00 ac‐ft

Pe = 
(2.6)(3.51) + (0)(0) + (0)(0) + (0)(0)

3.51

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.6 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=
(2.6)(0.95)(153000)



BWI

ESD Computations for  (3) International Terminal Area Taxiway Fillets/Shoulders ‐ Alternative 1 ‐ ALP
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ESD Computations for  (4) New Infill Pavement Near Taxiways T, P and Future P ‐ Alternative 1 ‐ ALP

(D‐101) Airfield Lighting Vault Demolition

(D‐101A) Glycol Pump Control Building Demolition

(P14) Relocate Airfield Lighting Vault

Total LOD =  s.f.   = 11.57 ac.

Existing impervious area in LOD= 219600 s.f. 5.04 ac.

%Existing impervious area in LOD= 44% USE  REDEVELOPMENT SINCE >40%

Pavement Removal = 219,600 s.f =  5.04 ac.

New Pavement =  315,000 s.f =  7.23 ac.

Net (ESD Required)= 95,400 s.f =  2.19 ac.

 

Redevelopment Area Requiring ESD =  109,800 s.f =  2.52 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 95,400 s.f =  2.19 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 8,693 c.f.

ESDv1 = 0.20 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 95,400 s.f.   = 2.19 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 95,400 2.19 100.00%

Total 95,400 2.19

Determine composite RCN for "woods in good condition"

504,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(109800)

12 12

<‐‐ Target RCN
2.19

RCN = 
(38)(0) + (55)(0) + (70)(0) + (77)(2.19)

= 77



1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious =  95,400 s.f =  2.19 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  95,400 = 100.00% of total impervious in D soils

100%

Total LOD =  95,400 s.f. =  2.19 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 100% and D soils, target Pe =  2 inches

Target Pe =  2.00 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =1.90

ESDv2 = 15,105 c.f.

ESDv2 = 0.35 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 8692.5 c.f. + 15105 c.f. = 23,798 c.f.

ESDV Total = 0.55 ac‐ft

P14 ‐ Relocated ALV impacts IT‐5 from the Airfield Standards and Pavement Rehabilitation Project (ASPRP)

4 ‐ New Infill impacts Kitten Branch IT‐S64, IT‐S65, and IT‐S66 (treatment areas based on SWM IMP)

*IT‐5 treats 9,216 cf (1.01 acres). 100% treatment by IT‐5 would be lost.

*IT‐S64 treats 14,810 cf (0.34 ac‐ft). 100% treatment would be lost.

*IT‐S65 treats 17,860 cf (0.41 ac‐ft). 100% treatment would be lost.

*IT‐S66 treats 19,602 cf (0.45 ac‐ft). 100% treatment would be lost.

ESD total =  85285.50 cf

1.96 ac‐ft

Pe = 
(0)(0) + (0)(0) + (0)(0) + (2)(2.19)

2.19

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=
(2)(0.95)(95400)



BWI

ESD Computations for  (4) New Infill Pavement Near Taxiways T, P and Future P ‐ Alternative 1 ‐ ALP



BWI

ESD Computations for  (6) Relocate Taxiways K and L ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 7.85 ac.

Existing impervious area in LOD= 46800 s.f. 1.07 ac.

%Existing impervious area in LOD= 14% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 46,800 s.f =  1.07 ac.

New Pavement =  123,300 s.f =  2.83 ac.

Net (ESD Required)= 76,500 s.f =  1.76 ac.

 

Redevelopment Area Requiring ESD =  23,400 s.f =  0.54 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 76,500 s.f =  1.76 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 1,853 c.f.

ESDv1 = 0.04 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 76,500 s.f.   = 1.76 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 76,500 1.76 100.00%

D 77 0 0.00 0.00%

Total 76,500 1.76

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

RCN = 
(38)(0) + (55)(0) + (70)(1.76) + (77)(0)

= 70

*LOD is mostly within C soils, with some areas in D 

soils.  To be conservative, it is assumed all C soils.

<‐‐ Target RCN
1.76

342,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

12 12
ESDv1 = 

(Pe)(Rv)(A)
=

(1)(0.95)(23400)



Determined Proposed Imperviousness (%I)

Total Impervious =  76,500 s.f =  1.76 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  76,500 = 100.00% of total impervious in C soils

Impervious in D soils =  = 0.00% of total impervious in D soils

100%

Total LOD =  76,500 s.f. =  1.76 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 100% and C soils, target Pe =  2.2 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.20 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.09

ESDv2 = 13,324 c.f.

ESDv2 = 0.31 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 1852.5 c.f. + 13323.8 c.f. = 15,176 c.f.

ESDV Total = 0.35 ac‐ft

(2.2)(0.95)(76500)

12

(Pe)(Rv)(A)
=

Pe = 
(0)(0) + (0)(0) + (2.2)(1.76) + (0)(0)

1.76

12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.2 x 0.95

ESDv2 = 



BWI

ESD Computations for  (6) Relocate Taxiways K and L ‐ Alternative 1 ‐ ALP



BWI

ESD Computations for  (7) Isolation/RON Apron ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 36.00 ac.

Existing impervious area in LOD= 288000 s.f. 6.61 ac.

%Existing impervious area in LOD= 18% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 288,000 s.f =  6.61 ac.

New Pavement =  645,300 s.f =  14.81 ac.

Net (ESD Required)= 357,300 s.f =  8.20 ac.

 

Redevelopment Area Requiring ESD =  144,000 s.f =  3.31 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 357,300 s.f =  8.20 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 11,400 c.f.

ESDv1 = 0.26 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 357,300 s.f.   = 8.20 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 357,300 8.20 100.00%

D 77 0 0.00 0.00%

Total 357,300 8.20

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

<‐‐ Target RCN
8.20

RCN = 
(38)(0) + (55)(0) + (70)(8.2) + (77)(0)

= 70

1,568,160

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(144000)

12 12



Total Impervious =  357,300 s.f =  8.20 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  357,300 = 100.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  357,300 s.f. =  8.20 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 100% and C soils, target Pe =  2.2 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.20 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.09

ESDv2 = 62,230 c.f.

ESDv2 = 1.43 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 11400 c.f. + 62229.8 c.f. = 73,630 c.f.

ESDV Total = 1.69 ac‐ft

*NRD‐18B treats 3,313 cf (0.96 acres). 100% treatment would be lost.

*NRD‐18C treats 3,221 cf (0.93 acres). 100% treatment would be lost.

*NRD‐18D treats 2,267 cf (0.95 acres). 100% treatment would be lost.

*NRD‐19 treats 6,709 cf (1.95 acres). 100% treatment would be lost.

*NRD‐28 treats 23,306 cf (6.76 acres). 10% treatment would be lost = 2,331 cf (0.68 ac)

*Assume IT58 and IT59 only temporarily impacted or if impacted an equivalent sized facility will replace them.

ESD total =  91470.75 cf

2.10 ac‐ft

Isolation/RON impacts NRD18B, 18C, 18D, 19 and 28 from the 15R‐33L RSA Project (MDE No. 12‐SF‐0235), and potential to impact 

existing IT58 and IT59 in Kitten Branch (MAA‐CO‐96‐001).

(2.2)(0.95)(357300)

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.2 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=

Pe = 
(0)(0) + (0)(0) + (2.2)(8.2) + (0)(0)

8.20



BWI

ESD Computations for  (7) Isolation/RON Apron ‐ Alternative 1 ‐ ALP



BWI

ESD Computations for  (7) Isolation/RON Apron ‐ Alternative 2 (no relocation of RTR)

Total LOD =  s.f.   = 37.00 ac.

Existing impervious area in LOD= 288000 s.f. 6.61 ac.

%Existing impervious area in LOD= 18% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 288,000 s.f =  6.61 ac.

New Pavement =  648,000 s.f =  14.88 ac.

Net (ESD Required)= 360,000 s.f =  8.26 ac.

 

Redevelopment Area Requiring ESD =  144,000 s.f =  3.31 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 360,000 s.f =  8.26 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 11,400 c.f.

ESDv1 = 0.26 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 360,000 s.f.   = 8.26 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 360,000 8.26 100.00%

D 77 0 0.00 0.00%

Total 360,000 8.26

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

1,611,720

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(144000)

12 12

<‐‐ Target RCN
8.26

RCN = 
(38)(0) + (55)(0) + (70)(8.26) + (77)(0)

= 70



Total Impervious =  360,000 s.f =  8.26 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  360,000 = 100.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  360,000 s.f. =  8.26 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 100% and C soils, target Pe =  2.2 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.20 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.09

ESDv2 = 62,700 c.f.

ESDv2 = 1.44 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 11400 c.f. + 62700 c.f. = 74,100 c.f.

ESDV Total = 1.70 ac‐ft

*NRD‐18B treats 3,313 cf (0.96 acres). 100% treatment would be lost.

*NRD‐18C treats 3,221 cf (0.93 acres). 100% treatment would be lost.

*NRD‐18D treats 2,267 cf (0.95 acres). 100% treatment would be lost.

*NRD‐19 treats 6,709 cf (1.95 acres). 100% treatment would be lost.

*NRD‐28 treats 23,306 cf (6.76 acres). 10% treatment would be lost = 2,331 cf (0.68 ac)

*Assume IT58 and IT59 only temporarily impacted or if impacted an equivalent sized facility will replace them.

ESD total =  91941.00 cf

2.11 ac‐ft

Isolation/RON impacts NRD18B, 18C, 18D, 19 and 28 from the 15R‐33L RSA Project (MDE No. 12‐SF‐0235), and potential to impact 

existing IT58 and IT59 in Kitten Branch (MAA‐CO‐96‐001).

Pe = 
(0)(0) + (0)(0) + (2.2)(8.26) + (0)(0)

8.26

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.2 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=
(2.2)(0.95)(360000)



BWI

ESD Computations for  (7) Isolation/RON Apron ‐ Alternative 2 (no relocation of RTR)



BWI

ESD Computations for  (8) Runway 28 Deicing Pad Expansion ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 14.11 ac.

Existing impervious area in LOD= 168300 s.f. 3.86 ac.

%Existing impervious area in LOD= 27% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 168,300 s.f =  3.86 ac.

New Pavement =  217,800 s.f =  5.00 ac.

Net (ESD Required)= 49,500 s.f =  1.14 ac.

 

Redevelopment Area Requiring ESD =  84,150 s.f =  1.93 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 49,500 s.f =  1.14 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 6,662 c.f.

ESDv1 = 0.15 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 49,500 s.f.   = 1.14 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 49,500 1.14 100.00%

D 77 0 0.00 0.00%

Total 49,500 1.14

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

<‐‐ Target RCN
1.14

RCN = 
(38)(0) + (55)(0) + (70)(1.14) + (77)(0)

= 70

614,600

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(84150)

12 12



Determined Proposed Imperviousness (%I)

Total Impervious =  49,500 s.f =  1.14 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  49,500 = 100.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  49,500 s.f. =  1.14 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 100% and C soils, target Pe =  2.2 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.20 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.09

ESDv2 = 8,621 c.f.

ESDv2 = 0.20 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 6661.9 c.f. + 8621.3 c.f. = 15,283 c.f.

ESDV Total = 0.35 ac‐ft

(2.2)(0.95)(49500)

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.2 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=

Pe = 
(0)(0) + (0)(0) + (2.2)(1.14) + (0)(0)

1.14



BWI

ESD Computations for  (8) Runway 28 Deicing Pad Expansion ‐ Alternative 1 ‐ ALP



BWI

ESD Computations for  (8) Runway 28 Deicing Pad Expansion ‐ Alternative 2 ‐ w/ Snow Dump Area

Total LOD =  s.f.   = 16.64 ac.

Existing impervious area in LOD= 128700 s.f. 2.95 ac.

%Existing impervious area in LOD= 18% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 128,700 s.f =  2.95 ac.

New Pavement =  201,600 s.f =  4.63 ac.

Net (ESD Required)= 72,900 s.f =  1.67 ac.

 

Redevelopment Area Requiring ESD =  64,350 s.f =  1.48 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 72,900 s.f =  1.67 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 5,094 c.f.

ESDv1 = 0.12 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 72,900 s.f.   = 1.67 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 72,900 1.67 100.00%

D 77 0 0.00 0.00%

Total 72,900 1.67

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

<‐‐ Target RCN
1.67

RCN = 
(38)(0) + (55)(0) + (70)(1.67) + (77)(0)

= 70

725,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(64350)

12 12



Determined Proposed Imperviousness (%I)

Total Impervious =  72,900 s.f =  1.67 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  72,900 = 100.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  72,900 s.f. =  1.67 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 100% and C soils, target Pe =  2.2 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.20 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.09

ESDv2 = 12,697 c.f.

ESDv2 = 0.29 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 5094.4 c.f. + 12696.8 c.f. = 17,791 c.f.

ESDV Total = 0.41 ac‐ft

(2.2)(0.95)(72900)

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.2 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=

Pe = 
(0)(0) + (0)(0) + (2.2)(1.67) + (0)(0)

1.67



BWI

ESD Computations for  (8) Runway 28 Deicing Pad Expansion ‐ Alternative 2 ‐ w/ Snow Dump Area



BWI

ESD Computations for  (12) Relocate Taxiway H ‐ Alternative 1 ‐ ALP (500' South)

Total LOD =  s.f.   = 8.82 ac.

Existing impervious area in LOD= 123300 s.f. 2.83 ac.

%Existing impervious area in LOD= 32% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 123,300 s.f =  2.83 ac.

New Pavement =  126,900 s.f =  2.91 ac.

Net (ESD Required)= 3,600 s.f =  0.08 ac.

 

Redevelopment Area Requiring ESD =  61,650 s.f =  1.42 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 3,600 s.f =  0.08 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 4,881 c.f.

ESDv1 = 0.11 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 3,600 s.f.   = 0.08 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 3,600 0.08 100.00%

D 77 0 0.00 0.00%

Total 3,600 0.08

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

12 12
ESDv1 = 

(Pe)(Rv)(A)
=

(1)(0.95)(61650)

384,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

RCN = 
(38)(0) + (55)(0) + (70)(0.08) + (77)(0)

= 70 <‐‐ Target RCN
0.08



Total Impervious =  3,600 s.f =  0.08 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  3,600 = 100.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  3,600 s.f. =  0.08 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 100% and C soils, target Pe =  2.2 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.20 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.09

ESDv2 = 627 c.f.

ESDv2 = 0.01 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 4880.6 c.f. + 627 c.f. = 5,508 c.f.

ESDV Total = 0.13 ac‐ft

Relocate TW H ‐ Alternative 1 impacts portions of NRD‐7 and NRD‐8, and INF 1B from the Runway 15R‐33L RSA Project

*NRD‐7 treats 2,235 cf (0.65 ac). Approximatley 50% treatment lost = 1,118 cf (0.33 ac)

*NRD‐8 treats 5,360 cf (1.55 ac). Approximatley 20% treatment lost = 1,072 cf (0.31 ac)

*INF‐1B treats 4,257 cf (0.65 ac). Assume 100% treatment is lost.

ESD total =  11954.63 cf

0.27 ac‐ft

(Pe)(Rv)(A)
=

Pe = 
(0)(0) + (0)(0) + (2.2)(0.08) + (0)(0)

0.08

12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.2 x 0.95

ESDv2 = 
(2.2)(0.95)(3600)

12



BWI

ESD Computations for  (12) Relocate Taxiway H ‐ Alternative 1 ‐ ALP (500' South)



BWI

ESD Computations for  (12) Relocate Taxiway H ‐ Alternative 2 (150' North)

Total LOD =  s.f.   = 7.12 ac.

Existing impervious area in LOD= 102600 s.f. 2.36 ac.

%Existing impervious area in LOD= 33% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 102,600 s.f =  2.36 ac.

New Pavement =  94,500 s.f =  2.17 ac.

Net (ESD Required)= ‐8,100 s.f =  ‐0.19 ac.

 

Redevelopment Area Requiring ESD =  51,300 s.f =  1.18 ac.

(50% of existing impervious area in LOD)

New Development for ESD = ‐8,100 s.f =  ‐0.19 ac.

(Net increase/decrease in impervious area)

Redevelopment Area Requiring ESD =  43,200 s.f =  0.99 ac.

(applying pavement removal as credit)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 3,420 c.f.

ESDv1 = 0.08 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 3420 c.f. + 0 c.f. = 3,420 c.f.

ESDV Total = 0.08 ac‐ft

*NRD‐5 treats 3,915 cf (1.14 ac). Approximatley 15% of treatment is lost = 587 cf (0.17 ac).

ESD total =  4007.00 cf

0.09 ac‐ft

12 12

Relocate TW H ‐ Alternative 2 impacts a portion of NRD‐5 from the Runway 15R‐33L RSA Project, and a portion 

of Kitten Branch IT‐S61

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(43200)

310,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95



BWI

ESD Computations for  (12) Relocate Taxiway H ‐ Alternative 2 (150' North)



BWI

ESD Computations for  (14) New Sky Bridge C ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 0.08 ac.

Existing impervious area in LOD= 1800 s.f. 0.04 ac.

%Existing impervious area in LOD= 55% USE  REEVELOPMENT SINCE >40%

Pavement Removal = 1,800 s.f =  0.04 ac.

New Pavement =  7,200 s.f =  0.17 ac.

Net (ESD Required)= 5,400 s.f =  0.12 ac.

 

Redevelopment Area Requiring ESD =  900 s.f =  0.02 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 5,400 s.f =  0.12 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 71 c.f.

ESDv1 = 0.00 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 5,400 s.f.   = 0.12 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 5,400 0.12 100.00%

Total 5,400 0.12

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

RCN = 
(38)(0) + (55)(0) + (70)(0) + (77)(0.12)

= 77 <‐‐ Target RCN
0.12

3,300

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(900)

12 12



Determined Proposed Imperviousness (%I)

Total Impervious =  5,400 s.f =  0.12 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  5,400 = 100.00% of total impervious in D soils

100%

Total LOD =  5,400 s.f. =  0.12 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 100% and D soils, target Pe =  2 inches

Target Pe =  2.00 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =1.90

ESDv2 = 855 c.f.

ESDv2 = 0.02 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 71.3 c.f. + 855 c.f. = 926 c.f.

ESDV Total = 0.02 ac‐ft

(2)(0.95)(5400)

12

(Pe)(Rv)(A)
=

Pe = 
(0)(0) + (0)(0) + (0)(0) + (2)(0.12)

0.12

12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2 x 0.95

ESDv2 = 



BWI

ESD Computations for  (14) New Sky Bridge C ‐ Alternative 1 ‐ ALP



BWI

ESD Computations for  (15) Terminal Roadway Widening and Access Improvements ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 2.02 ac.

Existing impervious area in LOD= 20700 s.f. 0.48 ac.

%Existing impervious area in LOD= 24% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 20,700 s.f =  0.48 ac.

New Pavement =  26,100 s.f =  0.60 ac.

Net (ESD Required)= 5,400 s.f =  0.12 ac.

 

Redevelopment Area Requiring ESD =  10,350 s.f =  0.24 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 5,400 s.f =  0.12 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 819 c.f.

ESDv1 = 0.02 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 5,400 s.f.   = 0.12 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 5,400 0.12 100.00%

Total 5,400 0.12

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

<‐‐ Target RCN
0.12

RCN = 
(38)(0) + (55)(0) + (70)(0) + (77)(0.12)

= 77

88,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(10350)

12 12



Determined Proposed Imperviousness (%I)

Total Impervious =  5,400 s.f =  0.12 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  5,400 = 100.00% of total impervious in D soils

100%

Total LOD =  5,400 s.f. =  0.12 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 100% and D soils, target Pe =  2 inches

Target Pe =  2.00 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =1.90

ESDv2 = 855 c.f.

ESDv2 = 0.02 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 819.4 c.f. + 855 c.f. = 1,674 c.f.

ESDV Total = 0.04 ac‐ft

(2)(0.95)(5400)

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=

Pe = 
(0)(0) + (0)(0) + (0)(0) + (2)(0.12)

0.12



BWI

ESD Computations for  (15) Terminal Roadway Widening and Access Improvements ‐ Alternative 1 ‐ ALP



BWI

ESD Computations for  (17) Taxiway V Relocation ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 35.00 ac.

Existing impervious area in LOD= 211500 s.f. 4.86 ac.

%Existing impervious area in LOD= 14% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 211,500 s.f =  4.86 ac.

New Pavement =  373,500 s.f =  8.57 ac.

Net (ESD Required)= 162,000 s.f =  3.72 ac.

 

Redevelopment Area Requiring ESD =  105,750 s.f =  2.43 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 162,000 s.f =  3.72 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 8,372 c.f.

ESDv1 = 0.19 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 162,000 s.f.   = 3.72 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 81,000 1.86 50.00%

B 55 0 0.00 0.00%

C 70 81,000 1.86 50.00%

D 77 0 0.00 0.00%

Total 162,000 3.72

Determine composite RCN for "woods in good condition"

12 12
ESDv1 = 

(Pe)(Rv)(A)
=

(1)(0.95)(105750)

1,524,600

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

RCN = 
(38)(1.86) + (55)(0) + (70)(1.86) + (77)(0)

= 54

*New impervious within A and C soils. Assume 50/50 for 

A/C soils.

<‐‐ Target RCN
3.72



1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious =  162,000 s.f =  3.72 ac.

Impervious in A soils =  81,000 = 50.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  81,000 = 50.00% of total impervious in C soils

Impervious in D soils =  = 0.00% of total impervious in D soils

100%

Total LOD =  162,000 s.f. =  3.72 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 100% and A soils, target Pe =  2.6 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 100% and C soils, target Pe =  2.2 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.40 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.28

ESDv2 = 30,780 c.f.

ESDv2 = 0.71 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 8371.9 c.f. + 30780 c.f. = 39,152 c.f.

ESDV Total = 0.90 ac‐ft

*NRD‐2 treats 1,990 cf (0.58 ac). Conservatively assume 100% treatment by NRD‐2 is lost.

ESD total = 42,887 cf + 1,990 cf =  41141.88 cf
0.94 ac‐ft

Pe = 
(2.6)(1.86) + (0)(0) + (2.2)(1.86) + (0)(0)

3.72

12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.4 x 0.95

ESDv2 = 
(2.4)(0.95)(162000)

12

(Pe)(Rv)(A)
=

Taxiway V ‐ Alternative 1 impacts NRD‐2 from the Airfield Standards and Pavement Rehabilitation Project (ASPRP), and 

existing IT.

*No design detail is known about the existing IT. It is assumed a trench or equivalent sized facility will be established in 

this area following grading.



BWI

ESD Computations for  (17) Taxiway V Relocation ‐ Alternative 1 ‐ ALP



BWI

ESD Computations for  (18) Runway 15R Deicing Pad Expansion ‐ Alternative 1 ‐ ALP

Glycol Storage/Truck Staging Relocation (P40)

Glycol Storage Building Demolition (D-173)

New Area for Snow Dumping (P41)

Taxicab Support Building at Former Hotel Site (P148)

Taxi/Bus Staging Area Demolition (D-148)

Hudson General Bus Storage Demolition (D-167)

Deicing Control Building (RW 15R) Demolition (D-170)

RTR Buildings Demolition (D-271)

Total LOD =  s.f.   = 15.47 ac.

Existing impervious area in LOD= 297000 s.f. 6.82 ac.

%Existing impervious area in LOD= 44% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 297,000 s.f =  6.82 ac.

New Pavement =  531,000 s.f =  12.19 ac.

Net (ESD Required)= 234,000 s.f =  5.37 ac.

 

Redevelopment Area Requiring ESD =  148,500 s.f =  3.41 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 234,000 s.f =  5.37 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 11,756 c.f.

ESDv1 = 0.27 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 234,000 s.f.   = 5.37 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 234,000 5.37 100.00%

Total 234,000 5.37

674,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

12 12
ESDv1 = 

(Pe)(Rv)(A)
=

(1)(0.95)(148500)



Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious =  234,000 s.f =  5.37 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  234,000 = 100.00% of total impervious in D soils

100%

Total LOD =  234,000 s.f. =  5.37 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 100% and D soils, target Pe =  2 inches

Target Pe =  2.00 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =1.90

ESDv2 = 37,050 c.f.

ESDv2 = 0.85 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 11756.3 c.f. + 37050 c.f. = 48,806 c.f.

ESDV Total = 1.12 ac‐ft

(2)(0.95)(234000)

12

(Pe)(Rv)(A)
=

Pe = 
(0)(0) + (0)(0) + (0)(0) + (2)(5.37)

5.37

12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2 x 0.95

ESDv2 = 

RCN = 
(38)(0) + (55)(0) + (70)(0) + (77)(5.37)

= 77 <‐‐ Target RCN
5.37



BWI

ESD Computations for  (18) Runway 15R Deicing Pad Expansion ‐ Alternative 1 ‐ ALP



BWI

ESD Computations for  (19) Upper Level Roadway Widening at Concourse E ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 8.08 ac.

Existing impervious area in LOD= 111900 s.f. 2.57 ac.

%Existing impervious area in LOD= 32% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 111,900 s.f =  2.57 ac.

New Pavement =  191,300 s.f =  4.39 ac.

Net (ESD Required)= 79,400 s.f =  1.82 ac.

 

Redevelopment Area Requiring ESD =  55,950 s.f =  1.28 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 79,400 s.f =  1.82 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 4,429 c.f.

ESDv1 = 0.10 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 79,400 s.f.   = 1.82 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 79,400 1.82 100.00%

Total 79,400 1.82

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

<‐‐ Target RCN
1.82

RCN = 
(38)(0) + (55)(0) + (70)(0) + (77)(1.82)

= 77

352,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(55950)

12 12



Determined Proposed Imperviousness (%I)

Total Impervious =  79,400 s.f =  1.82 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  79,400 = 100.00% of total impervious in D soils

100%

Total LOD =  79,400 s.f. =  1.82 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 100% and D soils, target Pe =  2 inches

Target Pe =  2.00 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =1.90

ESDv2 = 12,572 c.f.

ESDv2 = 0.29 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 4429.4 c.f. + 12571.7 c.f. = 17,001 c.f.

ESDV Total = 0.39 ac‐ft

(2)(0.95)(79400)

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=

Pe = 
(0)(0) + (0)(0) + (0)(0) + (2)(1.82)

1.82



BWI

ESD Computations for  (19) Upper Level Roadway Widening at Concourse E ‐ Alternative 1 ‐ ALP



BWI

ESD Computations for  (20) VSR Connector ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 1.88 ac.

Existing impervious area in LOD= 0 s.f. 0.00 ac.

%Existing impervious area in LOD= 0% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 0 s.f =  0.00 ac.

New Pavement =  40,500 s.f =  0.93 ac.

Net (ESD Required)= 40,500 s.f =  0.93 ac.

 

Redevelopment Area Requiring ESD =  0 s.f =  0.00 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 40,500 s.f =  0.93 ac.

(Net increase/decrease in impervious area)

B.  Compute ESDv2 for New Development

New Development = 40,500 s.f.   = 0.93 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 40,500 0.93 100.00%

D 77 0 0.00 0.00%

Total 40,500 0.93

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious =  40,500 s.f =  0.93 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  40,500 = 100.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  82,000 s.f. =  1.88 ac.

%I =  49.39%

Determine Pe from Table 5.3

82,000

<‐‐ Target RCN
0.93

RCN = 
(38)(0) + (55)(0) + (70)(0.93) + (77)(0)

= 70



Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I =50% and C soils, target Pe =  1.8 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  1.80 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

49.39%

                  Rv = 

                 Qe2 =

                 Qe2 =0.89

ESDv2 = 6,083 c.f.

ESDv2 = 0.14 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 0 c.f. + 6082.5 c.f. = 6,083 c.f.

ESDV Total = 0.14 ac‐ft

Pe = 
(0)(0) + (0)(0) + (1.8)(0.93) + (0)(0)

0.93

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.49451

1.8 x 0.4945

ESDv2 = 
(Pe)(Rv)(A)

=
(1.8)(0.4945)(82000)



BWI

ESD Computations for  (20) VSR Connector ‐ Alternative 1 ‐ ALP

0

117000 2.68595

117000 2.68595

198000 4.545455

0

58500 1.342975

0



BWI

ESD Computations for  (21) Relocate Remote Receiver ‐ Alternative 1 

Total LOD =  s.f.   = 1.30 ac.

Existing impervious area in LOD= 0 s.f. 0.00 ac.

%Existing impervious area in LOD= 0% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 0 s.f =  0.00 ac.

New Pavement =  6,970 s.f =  0.16 ac.

Net (ESD Required)= 6,970 s.f =  0.16 ac.

 

Redevelopment Area Requiring ESD =  0 s.f =  0.00 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 6,970 s.f =  0.16 ac.

(Net increase/decrease in impervious area)

IART  = 0.16 ac.

B.  Compute ESDv2 for New Development

New Development = 6,970 s.f.   = 0.16 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 6,970 0.16 100.00%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 0 0.00 0.00%

Total 6,970 0.16

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious =  6,970 s.f =  0.16 ac.

Impervious in A soils =  6,970 = 100.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  6,970 s.f. =  0.16 ac.

<‐‐ Target RCN
0.16

RCN = 
(38)(0.16) + (55)(0) + (70)(0) + (77)(0)

= 38

56,628



%I =  100.00%

Determine Pe from Table 5.3

Using %I = 100% and A soils, target Pe =  2.6 inches

Using %I =0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.60 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.47

ESDv2 = 1,435 c.f.

ESDv2 = 0.03 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 0 c.f. + 1434.6 c.f. = 1,435 c.f.

ESDV Total = 0.03 ac‐ft

(2.6)(0.95)(6969.6)

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.6 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=

Pe = 
(2.6)(0.16) + (0)(0) + (0)(0) + (0)(0)

0.16



BWI

ESD Computations for  (21) Relocate Remote Receiver ‐ Alternative 1 



BWI

ESD Computations for  (P7) Second FBO ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 13.89 ac.

Existing impervious area in LOD= 558000 s.f. 12.81 ac.

%Existing impervious area in LOD= 92% USE  REDEVELOPMENT SINCE >=40%

Pavement Removal = 558,000 s.f =  12.81 ac.

New Pavement =  540,000 s.f =  12.40 ac.

Net (ESD Required)= ‐18,000 s.f =  ‐0.41 ac.

 

Redevelopment Area Requiring ESD =  279,000 s.f =  6.40 ac.

(50% of existing impervious area in LOD)

New Development for ESD = ‐18,000 s.f =  ‐0.41 ac.

(Net increase/decrease in impervious area)

Redevelopment Area Requiring ESD =  261,000 s.f =  5.99 ac.

(applying pavement removal as credit)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 20,663 c.f.

ESDv1 = 0.47 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 20662.5 c.f. + 0 c.f. = 20,663 c.f.

ESDV Total = 0.47 ac‐ft

(1)(0.95)(261000)

605,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

12 12
ESDv1 = 

(Pe)(Rv)(A)
=



BWI

ESD Computations for  (P10) ARFF Expansion Bays ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 0.71 ac.

Existing impervious area in LOD= 0 s.f. 0.00 ac.

%Existing impervious area in LOD= 0% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 0 s.f =  0.00 ac.

New Pavement =  17,100 s.f =  0.39 ac.

Net (ESD Required)= 17,100 s.f =  0.39 ac.

 

Redevelopment Area Requiring ESD =  0 s.f =  0.00 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 17,100 s.f =  0.39 ac.

(Net increase/decrease in impervious area)

B.  Compute ESDv2 for New Development

New Development = 17,100 s.f.   = 0.39 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 17,100 0.39 100.00%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 0 0.00 0.00%

Total 17,100 0.39

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious =  17,100 s.f =  0.39 ac.

Impervious in A soils =  17,100 = 100.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  31,100 s.f. =  0.71 ac.

%I =  54.98%

<‐‐ Target RCN
0.39

RCN = 
(38)(0.39) + (55)(0) + (70)(0) + (77)(0)

= 38

31,100



Determine Pe from Table 5.3

Using %I = 55% and A soils, target Pe =  2 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.00 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

54.98%

                  Rv = 

                 Qe2 =

                 Qe2 =1.09

ESDv2 = 2,824 c.f.

ESDv2 = 0.06 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 0 c.f. + 2824.2 c.f. = 2,824 c.f.

ESDV Total = 0.06 ac‐ft

(2)(0.5449)(31100)

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.54486

2 x 0.5449

ESDv2 = 
(Pe)(Rv)(A)

=

Pe = 
(2)(0.39) + (0)(0) + (0)(0) + (0)(0)

0.39



BWI

ESD Computations for  (P10) ARFF Expansion Bays ‐ Alternative 1 ‐ ALP

31100



BWI

ESD Computations for  (P11) New Airline Maintenance Facility ‐ Alternative 1 ‐ ALP (P11)

Total LOD =  s.f.   = 72.00 ac.

Existing impervious area in LOD= 32400 s.f. 0.74 ac.

%Existing impervious area in LOD= 1% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 32,400 s.f =  0.74 ac.

New Pavement =  1,180,800 s.f =  27.11 ac.

Net (ESD Required)= 1,148,400 s.f =  26.36 ac.

 

Redevelopment Area Requiring ESD =  16,200 s.f =  0.37 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 1,148,400 s.f =  26.36 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 1,283 c.f.

ESDv1 = 0.03 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 1,148,400 s.f.   = 26.36 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 382,800 8.79 33.33%

B 55 0 0.00 0.00%

C 70 382,800 8.79 33.33%

D 77 382800 8.79 33.33%

Total 1,148,400 26.36

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

RCN = 
(38)(8.79) + (55)(0) + (70)(8.79) + (77)(8.79)

= 62

*LOD is within a mix of A, C and D soils.  Assume 

equal split between A, C and D soils.

<‐‐ Target RCN
26.36

3,136,320

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

12 12
ESDv1 = 

(Pe)(Rv)(A)
=

(1)(0.95)(16200)



Determined Proposed Imperviousness (%I)

Total Impervious =  1,148,400 s.f =  26.36 ac.

Impervious in A soils =  382,800 = 33.33% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  382,800 = 33.33% of total impervious in C soils

Impervious in D soils =  382,800 = 33.33% of total impervious in D soils

100%

Total LOD =  3,136,320 s.f. =  72.00 ac.

%I =  36.62%

Determine Pe from Table 5.3

Using %I = 40% and A soils, target Pe =  1.8 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 40% and C soils, target Pe =  1.8 inches

Using %I = 40% and D soils, target Pe =  1.6 inches

Target Pe =  1.73 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

36.62%

                  Rv = 

                 Qe2 =

                 Qe2 =0.66

ESDv2 = 171,613 c.f.

ESDv2 = 3.94 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 1282.5 c.f. + 171612.5 c.f. = 172,895 c.f.

ESDV Total = 3.97 ac‐ft

(1.73)(0.3795)(3136320)

12

(Pe)(Rv)(A)
=

Pe = 
(1.8)(8.79) + (0)(0) + (1.8)(8.79) + (1.6)(8.79)

26.36

12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.37955

1.73 x 0.3795

ESDv2 = 
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ESD Computations for  (P11) New Airline Maintenance Facility ‐ Alternative 1 ‐ ALP (P11)
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BWI
ESD Computations for (P11) New Airline Maintenance Facility - Alternative 4 - Sponsor's Preferred

Total LOD = s.f.   = 79.30 ac.

Existing impervious area in LOD= 23958 s.f. 0.55 ac.
%Existing impervious area in LOD= 1% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 23,958 s.f = 0.55 ac.
New Pavement = 1,077,674 s.f = 24.74 ac.
Net (ESD Required)= 1,053,716 s.f = 24.19 ac.
 
Redevelopment Area Requiring ESD = 11,979 s.f = 0.28 ac.
(50% of existing impervious area in LOD)

New Development for ESD = 1,053,716 s.f = 24.19 ac.
(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe = 1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I
100% FOR REDEVELOPMENT

                  Rv = 
                 Qe1 = 
                 Qe1 = 0.95

ESDv1 = 948 c.f.
ESDv1 = 0.02 ac-ft

B.  Compute ESDv2 for New Development

New Development = 1,053,716 s.f.   = 24.19 ac.

Determine ESD Implementation Goals

1.1 Determine Pre-Developed Conditions

Soil Conditions
HSG RCN Area (s.f.) Area (ac.) Percent

A 38 351,239 8.06 33.33%
B 55 0 0.00 0.00%
C 70 351,239 8.06 33.33%
D 77 351,239 8.06 33.33%

Total 1,053,716 24.19

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

RCN = (38)(8.06) + (55)(0) + (70)(8.06) + (77)(8.06) = 62

*LOD is within a mix of A, C and D soils.  Assume 
equal split between A, C and D soils.

<-- Target RCN
24.19

3,454,308

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 
0.95000
1 x 0.95

12 12
ESDv1 = (Pe)(Rv)(A) = (1)(0.95)(11979)



Determined Proposed Imperviousness (%I)

Total Impervious = 1,053,716 s.f = 24.19 ac.

Impervious in A soils = 351,239 = 33.33% of total impervious in A soils

Impervious in B soils = 0 = 0.00% of total impervious in B soils
 

Impervious in C soils = 351,239 = 33.33% of total impervious in C soils

Impervious in D soils = 351,239 = 33.33% of total impervious in D soils
100%

Total LOD = 3,454,308 s.f. = 79.30 ac.
%I = 30.50%

Determine Pe from Table 5.3

Using %I = 35% and A soils, target Pe = 1.8 inches

Using %I = 0% and B soils, target Pe = 0 inches

Using %I = 35% and C soils, target Pe = 1.6 inches

Using %I = 35% and D soils, target Pe = 1.6 inches

Target Pe = 1.67 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I
30.50%

                  Rv = 
                 Qe2 = 
                 Qe2 = 0.54

ESDv2 = 156,014 c.f.
ESDv2 = 3.58 ac-ft

C.  Compute ESDv Total
ESDv Total = ESDv1 + ESDv2
ESDV Total = 948.3 c.f. + 156014.2 c.f. = 156,963 c.f.
ESDV Total = 3.60 ac-ft

(1.67)(0.3245)(3454308)
12

(Pe)(Rv)(A) =

Pe = (1.8)(8.06) + (0)(0) + (1.6)(8.06) + (1.6)(8.06)
24.19

12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 
0.32454
1.67 x 0.3245

ESDv2 = 
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BWI

ESD Computations for  (P13) Runwya Deicing Chemical Storage and Access Road ‐ Alternative 1 ‐ ALP

Total LOD =  s.f.   = 0.27 ac.

Existing impervious area in LOD= 0 s.f. 0.00 ac.

%Existing impervious area in LOD= 0% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 0 s.f =  0.00 ac.

New Pavement =  5,130 s.f =  0.12 ac.

Net (ESD Required)= 5,130 s.f =  0.12 ac.

 

Redevelopment Area Requiring ESD =  0 s.f =  0.00 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 5,130 s.f =  0.12 ac.

(Net increase/decrease in impervious area)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I

100% FOR REDEVELOPMENT

                  Rv = 

                 Qe1 =

                 Qe1 =0.95

ESDv1 = 0 c.f.

ESDv1 = 0.00 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 5,130 s.f.   = 0.12 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent *All D soils.

A 38 0 0.00 0.00%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 5,130 0.12 100.00%

Total 5,130 0.12

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

<‐‐ Target RCN
0.12

RCN = 
(38)(0) + (55)(0) + (70)(0) + (77)(0.12)

= 77

11,600

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

1 x 0.95

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(0)

12 12



Determined Proposed Imperviousness (%I)

Total Impervious =  5,130 s.f =  0.12 ac.

Impervious in A soils =  0 = 0.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  5,130 = 100.00% of total impervious in D soils

100%

Total LOD =  11,600 s.f. =  0.27 ac.

%I =  44.22%

Determine Pe from Table 5.3

Using %I = 0% and A soils, target Pe =  0 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 45% and D soils, target Pe =  1.8 inches

Target Pe =  1.80 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

44.22%

                  Rv = 

                 Qe2 =

                 Qe2 =0.81

ESDv2 = 780 c.f.

ESDv2 = 0.02 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 0 c.f. + 779.6 c.f. = 780 c.f.

ESDV Total = 0.02 ac‐ft

(1.8)(0.448)(11600)

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.44802

1.8 x 0.448

ESDv2 = 
(Pe)(Rv)(A)

=

Pe = 
(0)(0) + (0)(0) + (0)(0) + (1.8)(0.12)

0.12



BWI

ESD Computations for  (P13) Runwya Deicing Chemical Storage and Access Road ‐ Alternative 1 ‐ ALP



BWI
ESD Computations for  P30 ‐ Airport Maintenance Complex Relocation and Consolidation ‐ Alt 1

ALP Projects

Total LOD =  s.f.   = 17.75 ac.

Existing impervious area in LOD= 657,000 s.f. 15.08 ac.
%Existing impervious area in LOD= 85% USE REDEVELOPMENT SINCE >=40%

Pavement Removal = 657,000 s.f =  15.08 ac.

New Pavement =  675,000 s.f =  15.50 ac.

Net= 18,000 s.f =  0.41 ac.
 
Redevelopment Area Requiring ESD =  328,500 s.f =  7.54 ac.
(50% of existing impervious)

New Development for ESD = 18,000 s.f =  0.41 ac.
(New PVT ‐ PVT Removal Beyond ESD Required)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I
100% FOR REDEVELOPMENT

                  Rv = 
                 Qe1 =
                 Qe1 =0.95

ESDv1 = 26,006 c.f.

ESDv1 = 0.60 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 18,000 s.f.   = 0.41 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 18,000 0.41 2.33%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 0 0.00 0.00%

Total 18,000 0.41

Determine composite RCN for "woods in good condition"

773,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 
0.95000
1 x 0.95

<‐‐ Target RCN
0.41

RCN = 
(38)(0.41) + (55)(0) + (70)(0) + (77)(0)

= 38

*LOD around New Impervious is within A 

soils.

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(328500)

12 12



1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious =  18,000 s.f =  0.41 ac.

Impervious in A soils =  18,000 = 100.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  18,000 s.f. =  0.41 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I =100% and A soils, target Pe =  2.6 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  2.60 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.47

ESDv2 = 3,705 c.f.

ESDv2 = 0.09 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 26006.3 c.f. + 3705 c.f. = 29,711 c.f.

ESDV Total = 0.68 ac‐ft

Pe = 
(2.6)(0.41) + (0)(0) + (0)(0) + (0)(0)

0.41

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.6 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=
(2.6)(0.95)(18000)



BWI

ESD Computations for  P30 ‐ Airport Maintenance Complex Relocation and Consolidation ‐ Alt 1

482000

396000

27000

A SOIL REDUCED CN= 38 DA= 0.41 AC

B SOIL  REDUCED CN= 0 DA= 0 AC reduced RCN

C SOIL REDUCED CN= 0 DA= 0.00 AC 38

D SOIL REDUCED CN= 77 DA= 0.00 AC  

DA TOTAL= 0.41 AC



BWI
ESD Computations for  P30 ‐ Airport Maintenance Complex Relocation and Consolidation ‐ Alt 2

ALP Projects

Total LOD =  s.f.   = 17.75 ac.

Existing impervious area in LOD= 378,000 s.f. 8.68 ac.
%Existing impervious area in LOD= 49% USE REDEVELOPMENT SINCE >=40%

Pavement Removal = 378,000 s.f =  8.68 ac.

New Pavement =  675,000 s.f =  15.50 ac.

Net= 297,000 s.f =  6.82 ac.
 
Redevelopment Area Requiring ESD =  189,000 s.f =  4.34 ac.
(50% of existing impervious)

New Development for ESD = 297,000 s.f =  6.82 ac.
(New PVT ‐ PVT Removal Beyond ESD Required)

A.  Compute ESDv1 for Redevelopment

Target Pe =  1.00 inch for Redevelopment

     Rv = 0.05 + .009 x %I
100% FOR REDEVELOPMENT

                  Rv = 
                 Qe1 =
                 Qe1 =0.95

ESDv1 = 14,963 c.f.

ESDv1 = 0.34 ac‐ft

B.  Compute ESDv2 for New Development

New Development = 297,000 s.f.   = 6.82 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 297,000 6.82 38.42%

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 0 0.00 0.00%

Total 297,000 6.82

Determine composite RCN for "woods in good condition"

773,000

     Qe1 = Pe x Rv

     Rv = 0.05 + .009 x 
0.95000
1 x 0.95

<‐‐ Target RCN
6.82

RCN = 
(38)(6.82) + (55)(0) + (70)(0) + (77)(0)

= 38

*LOD for New Impervious within A soils.

ESDv1 = 
(Pe)(Rv)(A)

=
(1)(0.95)(189000)

12 12



1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious =  297,000 s.f =  6.82 ac.

Impervious in A soils =  297,000 = 100.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  297,000 s.f. =  6.82 ac.

%I =  100.00%

Determine Pe from Table 5.3

Using %I =100% and A soils, target Pe =  2.6 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 0% and D soils, target Pe =  2 inches

Target Pe =  2.60 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

100.00%

                  Rv = 

                 Qe2 =

                 Qe2 =2.47

ESDv2 = 61,133 c.f.

ESDv2 = 1.40 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 14962.5 c.f. + 61132.5 c.f. = 76,095 c.f.

ESDV Total = 1.75 ac‐ft

Pe = 
(2.6)(6.82) + (0)(0) + (0)(0) + (2)(0)

6.82

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.95000

2.6 x 0.95

ESDv2 = 
(Pe)(Rv)(A)

=
(2.6)(0.95)(297000)



BWI

ESD Computations for  P30 ‐ Airport Maintenance Complex Relocation and Consolidation ‐ Alt 2

482000

396000

27000

A SOIL REDUCED CN= 38 DA= 6.82 AC

B SOIL  REDUCED CN= 0 DA= 0 AC reduced RCN

C SOIL REDUCED CN= 0 DA= 0.00 AC 38

D SOIL REDUCED CN= 77 DA= 0.00 AC  

DA TOTAL= 6.82 AC



BWI

ESD Computations for  (P45) Relocate Fire Training Facility ‐ Alternative 1 ‐ ALP

(13) VSR Section from Runway 33L to Future Fire Training Facility

Total LOD =  s.f.   = 24.00 ac.

Existing impervious area in LOD= 0 s.f. 0.00 ac.

%Existing impervious area in LOD= 0% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 0 s.f =  0.00 ac.

New Pavement =  481,500 s.f =  11.05 ac.

Net (ESD Required)= 481,500 s.f =  11.05 ac.

 

Redevelopment Area Requiring ESD =  0 s.f =  0.00 ac.

(50% of existing impervious area in LOD)

New Development for ESD = 481,500 s.f =  11.05 ac.

(Net increase/decrease in impervious area)

B.  Compute ESDv2 for New Development

New Development = 481,500 s.f.   = 11.05 ac.

Determine ESD Implementation Goals

1.1 Determine Pre‐Developed Conditions

Soil Conditions

HSG RCN Area (s.f.) Area (ac.) Percent

A 38 481,500 11.05 100.00% *Almost entirely A soils.

B 55 0 0.00 0.00%

C 70 0 0.00 0.00%

D 77 0 0.00 0.00%

Total 481,500 11.05

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious =  481,500 s.f =  11.05 ac.

Impervious in A soils =  481,500 = 100.00% of total impervious in A soils

Impervious in B soils =  0 = 0.00% of total impervious in B soils

 

Impervious in C soils =  0 = 0.00% of total impervious in C soils

Impervious in D soils =  0 = 0.00% of total impervious in D soils

100%

Total LOD =  1,045,440 s.f. =  24.00 ac.

1,045,440

<‐‐ Target RCN
11.05

RCN = 
(38)(11.05) + (55)(0) + (70)(0) + (77)(0)

= 38



%I =  46.06%

Determine Pe from Table 5.3

Using %I = 50% and A soils, target Pe =  1.8 inches

Using %I = 0% and B soils, target Pe =  0 inches

Using %I = 0% and C soils, target Pe =  0 inches

Using %I = 0% and D soils, target Pe =  0 inches

Target Pe =  1.80 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I

46.06%

                  Rv = 

                 Qe2 =

                 Qe2 =0.84

ESDv2 = 72,843 c.f.

ESDv2 = 1.67 ac‐ft

C.  Compute ESDv Total

ESDv Total = ESDv1 + ESDv2

ESDV Total = 0 c.f. + 72843.3 c.f. = 72,843 c.f.

ESDV Total = 1.67 ac‐ft

Pe = 
(1.8)(11.05) + (0)(0) + (0)(0) + (0)(0)

11.05

12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 

0.46451

1.8 x 0.4645

ESDv2 = 
(Pe)(Rv)(A)

=
(1.8)(0.4645)(1045440)
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ESD Computations for (P45) Relocate Fire Training Facility - Alternative 4 

(13) VSR Section from Runway 33L to Future Fire Training Facility

Total LOD = s.f.   = 30.50 ac.

Existing impervious area in LOD= 0 s.f. 0.00 ac.
%Existing impervious area in LOD= 0% USE  NEW DEVELOPMENT SINCE <40%

Pavement Removal = 0 s.f = 0.00 ac.
New Pavement = 645,559 s.f = 14.82 ac.
Net (ESD Required)= 645,559 s.f = 14.82 ac.
 
Redevelopment Area Requiring ESD = 0 s.f = 0.00 ac.
(50% of existing impervious area in LOD)

New Development for ESD = 645,559 s.f = 14.82 ac.
(Net increase/decrease in impervious area)

B.  Compute ESDv2 for New Development

New Development = 645,559 s.f.   = 14.82 ac.

Determine ESD Implementation Goals

1.1 Determine Pre-Developed Conditions

Soil Conditions
HSG RCN Area (s.f.) Area (ac.) Percent

A 38 645,559 14.82 100.00%
B 55 0 0.00 0.00%
C 70 0 0.00 0.00%
D 77 0 0.00 0.00%

Total 645,559 14.82

Determine composite RCN for "woods in good condition"

1.2 Determine Target Pe using Table 5.3

Determined Proposed Imperviousness (%I)

Total Impervious = 645,559 s.f = 14.82 ac.

Impervious in A soils = 645,559 = 100.00% of total impervious in A soils

Impervious in B soils = 0 = 0.00% of total impervious in B soils
 

Impervious in C soils = 0 = 0.00% of total impervious in C soils

Impervious in D soils = 0 = 0.00% of total impervious in D soils
100%

*Within A and C soils, but mostly A. Assume all A 
soils to be conservative

<-- Target RCN
14.82

RCN = (38)(14.82) + (55)(0) + (70)(0) + (77)(0) = 38

1,328,580



Total LOD = 1,328,580 s.f. = 30.50 ac.
%I = 48.59%

Determine Pe from Table 5.3

Using %I = 50% and A soils, target Pe = 1.8 inches

Using %I = 0% and B soils, target Pe = 0 inches

Using %I = 0% and C soils, target Pe = 0 inches

Using %I = 0% and D soils, target Pe = 0 inches

Target Pe = 1.80 inches

1.3 Compute ESDv2

     Rv = 0.05 + .009 x %I
48.59%

                  Rv = 
                 Qe2 = 
                 Qe2 = 0.88

ESDv2 = 97,115 c.f.
ESDv2 = 2.23 ac-ft

C.  Compute ESDv Total
ESDv Total = ESDv1 + ESDv2
ESDV Total = 0 c.f. + 97114.8 c.f. = 97,115 c.f.
ESDV Total = 2.23 ac-ft

(1.8)(0.4873)(1328580)
12 12

     Qe2 = Pe x Rv

     Rv = 0.05 + .009 x 
0.48731
1.8 x 0.4873

ESDv2 = (Pe)(Rv)(A) =

Pe = (1.8)(14.82) + (0)(0) + (0)(0) + (0)(0)
14.82
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1 Introduction 

1.1 Project Description 
 
The Maryland Department of Transportation Aviation Administration (MAA) is proposing 
numerous improvement projects for implementation at the Baltimore/Washington International 
Thurgood Marshall (BWI Marshall) Airport in Anne Arundel County, Maryland. An Environmental 
Assessment (EA) is being completed to satisfy the requirements of the National Environmental 
Policy Act of 1969 (NEPA). The EA is being prepared in accordance with FAA policies and 
procedures for considering environmental impacts: FAA Order 5050.4B, National Environmental 
Policy Act (NEPA) Implementing Instructions for Airport Actions and FAA Order 1050.1F, 
Environmental Impacts: Policies and Procedures. Improvements to BWI Marshall Airport include 
realignment of taxiways, construction of new aviation support buildings and the removal of trees 
and other structures (poles, signs, and obstruction lights) that are considered obstructions to 
navigable airspace both on- and off-airport. 
 
In order to support permitting efforts necessary to implement the various projects, Johnson, 
Mirmiran & Thompson (JMT) conducted a wetland delineation in an area where removal of 
vegetative obstructions to FAR Part 77 surfaces is proposed. Figure 1 depicts the location of the 
Study Area in relation to Aviation Boulevard and the runways at BWI Marshall. 
 
1.2 Study Area Description 
 
The Study Area is located in a wooded area within the northeastern quadrant of BWI Marshall 
Airport campus, adjacent to the General Aviation (GA) Runway. It is approximately 15 acres and 
consists of a forested corridor that is slightly lower in elevation than the surrounding properties. It 
is bound by forest to the north, Aviation Boulevard to the east, the MAC building and surrounding 
security fence to the south, and the GA Runway to the west (Figure 2).  
 
Land use within and surrounding the Study Area consists primarily of forested and commercial 
land, with residential properties on the east side of Aviation Boulevard. The Study Area is located 
within the Western Shore Uplands Region of the Atlantic Coastal Plain Physiographic Province, 
and is generally characterized by Cretaceous (63-135 million years ago) material composed of 
sands, gravels, silts, and clays and Paleozoic basic igneous rocks in the form of crushed stone. 
The topography of the Coastal Plain province is described by gently rolling hills incised by steeper 
stream valleys. The Study Area is located within the Patapsco River watershed (021309), but 
more specifically in the Baltimore Harbor sub-watershed (02130903). 
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2 Methodology 
 
2.1 Pre-Field Investigation 

  
JMT performed a review of publicly available information to identify known site conditions, and 
determine the presence of known jurisdictional waters and wetlands within the Study Area. 
Table 2.1 provides a list of the references used, their effective dates, and related figure in this 
report. 
 

Table 2.1: References for Identification of Jurisdictional Waters and Wetlands 

Document Date Reference 
Related Report 

Figure  
ADC Map of Anne Arundel 
County, Maryland 

2012 Alexandria Drafting Company Figure 1 

USGS Topographic Maps, 
Relay, Maryland 

2014 
United States Geological Survey (USGS), 
online

Figure 2 

National Wetlands Inventory, 
Anne Arundel County, 
Maryland 

2016 
USFWS National Wetlands Inventory (NWI), 
online NWI Mapper 

Figure 3 

Web Soil Survey of Anne 
Arundel, County, Maryland 

2015 

United States Department of Agriculture, 
Natural Resources Conservation Service 
(USDA-NRCS), National Cooperative Soil 
Survey, online

Figure 4 

FEMA Digital Flood 
Insurance Rate Map, Anne 
Arundel County, Maryland 
(Map # 24003C0042E) 

2012 
Federal Emergency Management Agency 
(FEMA), Digital Flood Insurance Rap Map 
database 

Figure 5 

 

 
2.2 Agency Coordination 
 
In a letter dated August 5, 2016, JMT contacted the MDNR Environmental Review Unit (ERU) to 
determine the presence of anadromous finfish or other fish in the Study Area. In an email dated 
October 7, 2016, the MDNR ERU responded that streams located within the project area are 
designated as Use I Streams by the State of MD. Instream work is not typically allowed in Use I 
streams from March 1 through June 15, of any year.  
 
JMT sent a letter dated August 5, 2016 to the MDNR Wildlife and Heritage Service (WHS) to 
determine if State-listed rare, threatened or endangered (RTE) species are present in the Study 
Area. In an email dated April 06, 2017, the MDNR WHS responded that in the vicinity of Stony 
Run there are records for state and federally-listed endangered Swamp Pink (Helonias bullata)  
documented for the immediate area of the proposed tree removal . This occurrence of Swamp 
Pink could be directly impacted by the work proposed, including impacts from soil compaction 
and disturbance from equipment in the habitat. However, field investigations did not reveal the 
presence of Swamp pink within or near the vicinity of the Study Area. No other Federally-listed 
endangered or threatened species are known to exist in the Study Area. 
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Coordination with the U.S. Fish and Wildlife Service (USFWS) Chesapeake Bay Field Office, also 
revealed that the federally-listed threatened and state-listed endangered Swamp pink  may occur 
within the Study Area. However, field investigations did not reveal the presence of Swamp pink 
within or near the vicinity of the Study Area. No other Federally-listed endangered or threatened 
species are known to exist in the Study Area. 
 
All agency coordination documentation is found in Attachment 1.  
 
2.3 Field Investigation 
 
All field work was performed according to the Corps of Engineers Wetlands Delineation Manual 
(Environmental Laboratory, 1987), and the Regional Supplement to the Corps of Engineers 
Wetland Delineation Manual: Atlantic and Gulf Coastal Plain Region (Version 2.0) (U.S. Army 
Corps of Engineers, 2010). The Corps of Engineers Wetland Delineation Manual states three 
criteria (wetland vegetation, wetland soils, and wetland hydrology) must be present for an area to 
qualify as a wetland unless the area is significantly disturbed (atypical situation) or is considered 
a problem area (e.g., red parent material soils). If the area is significantly disturbed or a problem 
area, then only two parameters must be evident to classify an area as a wetland. Each wetland 
was classified into system, subsystem, class and subclass according to the Classification of 
Wetlands and Deep Water Habitats of the United States (Cowardin, et al., 1979).  
 
Wetland (hydrophytic) vegetation was determined using the U.S. Army Corps of Engineers 
(USACE) National Wetland Plant List (NWPL) for the Atlantic and Gulf Coastal Plain (2016). This 
document assigns a wetland indicator status to plants based on how frequently they occur in 
wetlands. The NWPL wetland indicator status and definitions are listed in Table 2.2. As stated in 
the manual, any plant species not listed are considered to be upland species for wetland 
delineation purposes. 
 

Table 2.2: Wetland Plant Indicator Definitions 

Indicator Status Definition 
Obligate Wetland Plants (OBL) Almost always occur in wetlands. 
Facultative Wetland Plants (FACW) Usually occur in wetlands, but may occur in non-wetlands. 
Facultative (FAC) Occur in wetlands or non-wetlands. 
Facultative Upland Plants (FACU) Usually occur in non-wetlands, but may occur in wetlands. 
Upland Plants (UPL) Almost never occur in wetlands. 
Source:  Lichvar et al. 2012. The National Wetland Plant List Indicator Rating Definitions. 

 
 
 
 
 
 
 
 



BWI Marshall Proposed Airport Improvements 2016-2020 Environmental Assessment 
  
 

  
 
Wetland Delineation Report  Page 6 
 

3 Findings 
 
3.1 Published Information 
 
The Relay, Maryland Topographic 7.5’ x 7.5’ Quadrangle (USGS, 2014) depicts Muddy Bridge 
Branch just south of the Study Area (Figure 2). 
 
The online National Wetlands Inventory (NWI) Map for Anne Arundel County, Maryland does not 
identify any wetlands or streams within the Study Area (Figure 3). However, Muddy Bridge 
Branch is shown just south of the Study Area. 
 
The Natural Resources Conservation Service (NRCS) Web Soil Survey map for Anne Arundel 
County, Maryland (USDA-NRCS, 2015) indicates there are six soil associations within the Study 
Area (Figure 4). 
 

 Evesboro and Galestown soils (EVC), 5 to 15 percent slopes – Excessively drained to 
somewhat excessively drained soils that are not flooded, found in interfluves and knolls of 
the coastal plain uplands 

 Downer – Hammonton complex (DvB), 2 to 5 percent slopes – well drained to moderately 
well drained non- hydric soils found in flats, swales, interfluves and depressions in coastal 
plain uplands 

 Downer – Hammonton – Urban land complex (DwD), 5 to 15 percent slopes – well drained 
to moderately well drained soils that are not flooded, found in interfluves, depressions and 
swales in coastal plain uplands 

 Patapsco – Evesboro – Fort Mott complex (PeB), 0 to 5 percent slopes – well drained to 
excessively drained non-hydric soils found in interfluves and interstream divides of the 
coastal plain uplands 

 Udorthents (UoB), 0 to 5 percent slopes – Well drained soils that are not flooded 
 Urban land (Uz) – non-hydric soils 

 
 
The USDA-NRCS Web soil survey indicates that the six soil associations found within the Study 
Area do not meet hydric criteria.  
 
The FEMA Flood Insurance Rate Map (FIRM) for Anne Arundel County, Maryland (Panel Number 
24003C0042E) indicates that the Study Area is not located within a 100-year floodplain 
(Figure 5).  
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3.2 Field Investigation 
 
Field investigations were conducted by JMT on July 6 and 7, 2016 to confirm the published 
information and document the presence of potentially jurisdictional wetlands and other waters of 
the U.S. (WUS) within the Study Area. The boundaries of the wetland found were flagged in the 
field and documented using a global positioning system (GPS) capable of sub-meter accuracy 
(Figure 6).  
 
The field team identified one large wetland during the field investigation. This system is described 
in the following paragraphs. The field team flagged the wetland sequentially. Each flag was 
assigned a number (e.g., MBX 1-1). Both the Wetland and Upland sample plots are shown on the 
map as MBX-WET and MBX-UPL, respectively. 
 
Data sheets for the representative sample plots are presented in Attachment 2 and photographic 
documentation is presented in Attachment 3.  
 
WETLANDS  
 
Wetland 1 (WET MBX) 
 
Wetland WET MBX is classified as a PFO1A, that is defined as a palustrine forested, broad-leaf 
deciduous, temporarily flooded wetland. It has a total area of 86,447 square feet (1.98 acres) 
(Figure 6). 
 
The hydrology of WET MBX is being influenced by a drainage pipe currently clogged by sediment, 
creating backwater conditions. The backwater conditions appear to have existed for an extended 
period of time, resulting in hydrologic conditions favorable for the development of a wetland. 
Historically, the drainage pipe lowered the water table for the area. Coordination with MAA 
revealed that there are no plans to fix the clogged pipe and change the existing conditions. 
Hydrologic indicators consisted of a high water table, soil saturation, water marks and water-
stained leaves. 
 
The soils in WET MBX fall within the Downer – Hammonton complex, Patapsco – Evesboro – 
Fort Mott complex, and a small area near the edge of the wetland falls within Urban land. 
However, the soil at the wetland sample plot (shown as MBX-WET on Figure 6) was determined 
to be hydric, with hydric soil indicators such as sandy mucky mineral and stripped matrix. 
Table 3.1 depicts the soil characteristics observed at the MBX-WET sample plot. 
 

Table 3.1: Sample Plot MBX-WET Soil Description 

Depth (inch) Matrix Color Redox Features Texture 

0-4 10YR 2/1 (100%) None Mucky Loam 
4-7 10YR 2/1 (70%) 10YR 6/1 (30%) Loamy Sand 

7-12 10YR 6/1 (60%) 10YR 2/1 (40%) Sand 
12-18+ 2.5Y 6/2 (90%) 10YR 2/1 (10%) Sand 
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It appears that WET MBX has formed in a historically upland area as a result of the backwater 
conditions, thus the plant-community is transitioning to species that can tolerate prolonged soil 
saturation and inundation during the growing season. Upland tree species including tulip tree 
(Liriodendron tulipifera, FACU) were dominant at the wetland sample point. Other dominant tree 
and sapling species included red maple (Acer rubrum, FAC), black tupelo (Nyssa sylvatica, FAC), 
and American holly (Ilex opaca, FAC). The predominant herbaceous wetland vegetation was 
characterized by black tupelo, coastal sweet pepperbush (Clethra alnifolia, FACW), Horse brier 
(Smilax rotundifolia, FAC), and cinnamon fern (Osmundastrum cinnamomeum, FACW). Horse 
brier was also dominant in the woody vine stratum. Overall, hydrophytic vegetation represented 
91 percent of the dominant species. 
 
WET MBX performs the functions of ground water recharge/discharge, flood flow alteration, and 
provides some sediment and nutrient retention.  
 
 
UPLANDS 
 
The field team collected data from one upland sample plot (shown as MBX-UPL on Figure 6) 
adjacent to WET MBX. Hydrophytic vegetation occurred within the sample plot, but the plot 
contained no evidence of hydric soils or hydrology/hydrologic indicators. 
 
Dominant vegetation included northern red oak (Quercus rubra, FACU), Virginia pine (Pinus 
virginiana, UPL), red maple, sassafras (Sassafras albidum, FACU), mockernut hickory (Carya 
tomentosa, FACU), and black tupelo in the tree and sapling/shrub stratum. The herbaceous 
community was dominated by sassafras, horse brier, black tupelo, and red maple. The woody 
vine stratum was dominated by both horse brier and Virginia creeper (Parthenocissus 
quinquefolia, FACU).  
 
The soils in WET MBX fall within the Patapsco – Evesboro – Fort Mott complex. However the 
soils at the sample plot reflected upland soils without any hydric characteristics (Table 3.2). 
 

Table 3.2: Sample Plot MBX-UPL Soil Description 

Depth (inches) Matrix Color Redox Features Texture 

0-1 10YR 2/1 (95%) 10YR 8/1 (5%) Sandy Loam 
1-4 10YR 4/2 (80%) 10YR 8/1 (20%) Loamy Sand 

4-10 10YR 4/3 (100%) N/A Sand 
10-15 10YR 5/3 (75%) 5YR 5/8 (20%) & 

10YR 2/1 (5%) Sand 
15+ 7.5YR 7/2 (80) 5YR 5/8 (10%) & 

10YR 2/1 (10%) Sand 
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4 Conclusions 
 
JMT conducted a review of published information and performed field investigations based on the 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Atlantic and Gulf 
Coastal Plain Region (Version 2.0) to identify wetlands and other WUS within the Study Area. 
Based on the results of the investigation, JMT identified one non-tidal wetland within the Study 
Area. 
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From: Robin Bowie
To: Kim Hughes; Caroline Pinegar; Leyla Lange
Subject: MD DNR comments, response to fisheries resources scoping request, BWI Airport Improvement Projects, 2016-

2020, AA County
Date: Friday, October 07, 2016 3:24:44 PM

See below.

Sent via the Samsung GALAXY S® 5, an AT&T 4G LTE smartphone

-------- Original message --------
From: Greg Golden -DNR- <greg.golden@maryland.gov> 
Date: 10/7/16 2:41 PM (GMT-05:00) 
To: Robin Bowie <rbowie@bwiairport.com> 
Subject: MD DNR comments, response to fisheries resources scoping request, BWI Airport
Improvement Projects, 2016-2020, AA County 

MD DNR Environmental Review Program has reviewed your request for fisheries resources
scoping (anadromous finfish or other fish) related to the BWI Airport proposed improvement
projects, 2016-2020.  Please consider this email response as our official comments and
response for the request.

As noted in your request information, the subject streams in your project area (Stony Run,
Cabin Branch, and Sawmill Creek) are designated as Use I Streams by the State of MD. 
Typically, instream work is not allowed in Use I streams from March 1 through June 15,
inclusive, of any year.  

The three streams are similar in nature regarding fisheries resources.  Their headwater reaches
and tributaries are nearby, adjacent, and/or within the study area and airport boundaries.  The
perennial reaches of the streams and their tributaries support communities of several
warmwater fish species typical of small streams in central Maryland.   The spawning periods
of these fish species will be protected by the instream work restriction period referenced
above.

Migratory anadromous fish, including river herring, white perch, and yellow perch are likely
to spawn in the lower reaches of each of these tributaries, closer to tidal waters.  These species
will also be protected by the referenced restriction period.  Yellow perch, typically protected
by a slightly earlier restriction period, are found further downstream from your project area so
the single restriction period referenced here will apply for your study area for the minor types
of activities you have described.

These fish species will also benefit from careful application of sediment and erosion control
measures in upland areas for your projects.

If you have any questions on the comments above, please contact me at your convenience.  

Greg Golden
Environmental Review Program

mailto:rbowie@bwiairport.com
mailto:KHUGHES@HNTB.com
mailto:cpinegar@hntb.com
mailto:llange@jmt.com
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Maryland now features 511 traveler information! 
Call 511 or visit: www.md511.org 

 

P Please consider the environment before printing this email

 LEGAL DISCLAIMER - The information contained in this communication (including any attachments)
may be confidential and legally privileged. This email may not serve as a contractual agreement
unless explicit written agreement for this purpose has been made. If you are not the intended
recipient, you are hereby notified that any dissemination, distribution, or copying of this
communication or any of its contents is strictly prohibited. If you have received this communication
in error, please re-send this communication to the sender indicating that it was received in error and
delete the original message and any copy of it from your computer system.
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From: Lori Byrne -DNR-
To: Lange, Leyla; rbowie@bwiairport.com
Cc: Katharine McCarthy -DNR-
Subject: BWI Thurgood Marshall Airport Environmental Assessment for Proposed Improvements 2016-2020
Date: Thursday, April 06, 2017 4:11:06 PM

Dear Ms. Lange and Ms. Bowie,

We have reviewed the material sent with this scoping package and only have concerns for the
work in the vicinity of Stony Run.  Stony Run contains wetlands that are designated in state
regulations as Nontidal Wetlands of Special State Concern, and supports several rare,
threatened or endangered plant species.  

Our concerns for the proposed work in Stony Run focus on one particular area of tree removal,
located north of the access road with guidance light towers, west of Stony Run and the sewer
easement.  There are records for state and federally-listed endangered Swamp Pink (Helonias
bullata) documented for the immediate area of the proposed tree removal at this site.  This
occurrence of Swamp Pink could be directly impacted by the work proposed, including
impacts from soil compaction and disturbance from equipment in the habitat. Is it possible to
confirm that the trees slated for removal at this one area are in fact of the height for necessary
removal?

We would also encourage the applicant to take precautions to avoid spreading invasive
vegetation into this and the other proposed tree removal locations in Stony Run.  Both
Japanese Stiltgrass and Wavyleaf Basketgrass have been documented as invasives in this area,
and could be further spread by soil disturbance and equipment.

Thank you for the opportunity to review and comment. We look forward to hearing from you.

Lori Byrne

MD Logo.png

 
dnr.maryland.gov

Lori A. Byrne

Environmental Review Coordinator

Wildlife and Heritage Service

Department of Natural Resources

580 Taylor Avenue, E-1

Annapolis, MD 21401

410-260-8573 (office) 

410-260-8596 (FAX)

lori.byrne@maryland.gov

mailto:lori.byrne@maryland.gov
mailto:LLange@jmt.com
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Chesapeake Bay Ecological Services Field Office

177 ADMIRAL COCHRANE DRIVE
ANNAPOLIS, MD 21401

PHONE: (410)573-4599 FAX: (410)266-9127
URL: www.fws.gov/chesapeakebay/;

www.fws.gov/chesapeakebay/endsppweb/ProjectReview/Index.html

Consultation Code: 05E2CB00-2016-SLI-1659 August 05, 2016
Event Code: 05E2CB00-2016-E-01704
Project Name: BWI Marshall Proposed Improvements 2016-2020

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of
your proposed project and/or may be affected by your proposed project. This species list fulfills
the requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 ).et seq.

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of
the Act, the accuracy of this species list should be verified after 90 days. This verification can
be completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed
list.

The purpose of the Act is to provide a means whereby threatened and endangered species and
the ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2)
of the Act and its implementing regulations (50 CFR 402 ), Federal agencies are requiredet seq.
to utilize their authorities to carry out programs for the conservation of threatened and
endangered species and to determine whether projects may affect threatened and endangered
species and/or designated critical habitat.



A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation,
that listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 ), and projects affecting these species may requireet seq.
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.

Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.

Attachment
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Official Species List
 

Provided by: 
Chesapeake Bay Ecological Services Field Office

177 ADMIRAL COCHRANE DRIVE

ANNAPOLIS, MD 21401

(410) 573-4599 

http://www.fws.gov/chesapeakebay/ 

http://www.fws.gov/chesapeakebay/endsppweb/ProjectReview/Index.html
 
Consultation Code: 05E2CB00-2016-SLI-1659
Event Code: 05E2CB00-2016-E-01704
 
Project Type: TRANSPORTATION
 
Project Name: BWI Marshall Proposed Improvements 2016-2020
Project Description: The Maryland Department of Transportation Aviation Administration (MAA)
is proposing a number of projects for implementation at Baltimore / Washington International
Thurgood Marshall Airport (BWI Marshall Airport). An Environmental Assessment (EA) is being
completed to satisfy the requirements of the National Environmental Policy Act of 1969 (NEPA).
The EA is being prepared in accordance with FAA policies and procedures for considering
environmental impacts: FAA Order 5050.4B, National Environmental Policy Act (NEPA)
Implementing Instructions for Airport Actions and FAA Order 1050.1F, Environmental Impacts:
Policies and Procedures.  Improvements to BWI Marshall Airport include realignment of taxiways,
construction of new aviation support buildings and the removal of trees and other structures (poles,
signs, and obstruction lights) that are considered obstructions to navigable airspace both on- and off-
airport.  It should be noted that vegetative obstruction removal is expected to be completed with
minimal ground disturbance, specifically trees will be cut and the stump will be left in place.
 
Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by'
section of your previous Official Species list if you have any questions or concerns.

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Project Location Map: 

 
Project Coordinates: MULTIPOLYGON (((-76.65229797363281 39.190622147826424, -
76.67049407958984 39.20405848825002, -76.71289443969727 39.17784859094835, -
76.69075012207031 39.15682039150626, -76.63873672485352 39.15069707589538, -
76.65229797363281 39.190622147826424)))
 
Project Counties: Anne Arundel, MD
 

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Endangered Species Act Species List
 

There are a total of 1 threatened or endangered species on your species list.  Species on this list should be considered in

an effects analysis for your project and could include species that exist in another geographic area. For example, certain

fish may appear on the species list because a project could affect downstream species.  Critical habitats listed under the

Has Critical Habitat column may or may not lie within your project area.  See the Critical habitats within your

project area section further below for critical habitat that lies within your project.  Please contact the designated FWS

office if you have questions.

 

Flowering Plants Status Has Critical Habitat Condition(s)

Swamp pink (Helonias bullata) Threatened

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Critical habitats that lie within your project area
There are no critical habitats within your project area.

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Appendix A: FWS National Wildlife Refuges and Fish Hatcheries
 

There are no refuges or fish hatcheries within your project area.

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Appendix B: NWI Wetlands
 

The U.S. Fish and Wildlife Service is the principal Federal agency that provides information on the extent and status of

wetlands in the U.S., via the National Wetlands Inventory Program (NWI). In addition to impacts to wetlands within

your immediate project area, wetlands outside of your project area may need to be considered in any evaluation of

project impacts, due to the hydrologic nature of wetlands (for example, project activities may affect local hydrology

within, and outside of, your immediate project area). It may be helpful to refer to the USFWS National Wetland

Inventory website. The designated FWS office can also assist you. Impacts to wetlands and other aquatic habitats from

your project may be subject to regulation under Section 404 of the Clean Water Act, or other State/Federal Statutes.

Project Proponents should discuss the relationship of these requirements to their project with the Regulatory Program of

the appropriate U.S. Army Corps of Engineers District.

 

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level information on

the location, type and size of these resources. The maps are prepared from the analysis of high altitude imagery.

Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use

of imagery; thus, detailed on-the-ground inspection of any particular site may result in revision of the wetland

boundaries or classification established through image analysis.

 

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts, the

amount and quality of the collateral data and the amount of ground truth verification work conducted. Metadata should

be consulted to determine the date of the source imagery used and any mapping problems.

 

Wetlands or other mapped features may have changed since the date of the imagery and/or field work. There may be

occasional differences in polygon boundaries or classifications between the information depicted on the map and the

actual conditions on site.

 

Exclusions - Certain wetland habitats are excluded from the National mapping program because of the limitations of

aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged

aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters. Some

deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory. These

habitats, because of their depth, go undetected by aerial imagery.

 

Precautions - Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe

wetlands in a different manner than that used in this inventory. There is no attempt, in either the design or products of

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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this inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish

the geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities

involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or local

agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such activities.

 

The following NWI Wetland types intersect your project area in one or more locations. To understand the NWI

Classification Code, see https://ecos.fws.gov/ipac/wetlands/decoder. To view the National Wetlands Inventory on a map

go to http://www.fws.gov/wetlands/Data/Mapper.html.

Wetland Types NWI Classification Code

Freshwater Emergent Wetland PEM1/SS1C

Freshwater Emergent Wetland PEM1A

Freshwater Emergent Wetland PEM1Ah

Freshwater Emergent Wetland PEM1C

Freshwater Emergent Wetland PEM1Cd

Freshwater Emergent Wetland PEM1Ch

Freshwater Emergent Wetland PEM1Cx

Freshwater Emergent Wetland PEM1F

Freshwater Emergent Wetland PEM1Fh

Freshwater Emergent Wetland PEM1Fx

Freshwater Forested/Shrub Wetland PFO1/4A

Freshwater Forested/Shrub Wetland PFO1/SS1A

Freshwater Forested/Shrub Wetland PFO1/SS1C

Freshwater Forested/Shrub Wetland PFO1/SS1E

Freshwater Forested/Shrub Wetland PFO1A

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Freshwater Forested/Shrub Wetland PFO1C

Freshwater Forested/Shrub Wetland PFO1Cd

Freshwater Forested/Shrub Wetland PFO1Ch

Freshwater Forested/Shrub Wetland PFO1E

Freshwater Forested/Shrub Wetland PFO1Fh

Freshwater Forested/Shrub Wetland PSS1/EM1C

Freshwater Forested/Shrub Wetland PSS1/EM1Ch

Freshwater Forested/Shrub Wetland PSS1/EM1E

Freshwater Forested/Shrub Wetland PSS1A

Freshwater Forested/Shrub Wetland PSS1C

Freshwater Forested/Shrub Wetland PSS1Ch

Freshwater Forested/Shrub Wetland PSS1Eh

Freshwater Forested/Shrub Wetland PSS1/EM1A

Freshwater Pond PUBFx

Freshwater Pond PUBH

Freshwater Pond PUBHh

Freshwater Pond PUBHx

Riverine R4SBC

Riverine R5UBH

Riverine R2UBH

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region – Version 2.0 

WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 

Project/Site: BWI EA 2016-2020 City/County: Anne Arundel County Sampling Date: 07-06-16 
Applicant/Owner: MAA State: MD Sampling Point: MBX–WET 
Investigator(s): L. Lange & S. Gill Section, Township, Range:  
Landform (hillslope, terrace, etc.): Flat Local relief (concave, convex, none): Concave Slope (%): 0 
Subregion (LRR or MLRA): MLRA 149A in LRR S Lat: 39°10’51.90”N Long: 76°39’8.29”W Datum: NAD83 
Soil Map Unit Name: Downer – Hammonton complex, 2 to 5 percent slopes NWI classification: PFO1A 
Are climatic/hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 
Are Vegetation  Soil  or Hydrology  significantly disturbed? Are “Normal Circumstances” present? Yes No 
Are Vegetation  Soil  or Hydrology  naturally problematic? (If needed, explain any answers in Remarks.) 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
 
Hydrophytic Vegetation Present? Yes  No       
Hydric Soil Present? Yes  No  Is the Sampled Area Yes  No 
Wetland Hydrology Present? Yes  No   Within a Wetland? 

     
Remarks: 
Wetland MBX is a PFO wetland and consists of 25 flags. Adjacent to the GA runway near the MAC building. 
 
 
HYDROLOGY 

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6) 

 Surface Water (A1)  Aquatic Fauna (B13) Sparsely Vegetated Concave Surface (B8) 
 High Water Table (A2)  Mari Deposits (B15) (LLR U) Drainage Patterns (B10) 
 Saturation (A3)  Hydrogen Sulfide Odor (C1) Moss Trim Lines (B16) 
 Water Marks (B1)  Oxidized Rhizospheres on Living Roots (C3) Dry-Season Water Table (C2) 
 Sediment Deposits (B2)  Presence of Reduced Iron (C4) Crayfish Burrows (C8) 
 Drift Deposits (B3)  Recent Iron Reduction in Tilled Soils (C6) Saturation Visible on Aerial Imagery (C9) 
 Algal Mat or Crust (B4)  Thin Muck Surface (C7) Geomorphic Position (D2) 
 Iron Deposits (B5)  Other (Explain in Remarks) Shallow Aquitard (D3) 
 Inundation Visible on Aerial Imagery (B7)  FAC-Neutral Test (D5) 
 Water-Stained Leaves (B9)   Sphagnum moss (D8)(LRR T, U) 

Field Observations: 

Wetland Hydrology Present? 

 

Surface Water Present? Yes  No  Depth (inches):   

Water Table Present? Yes  No  Depth (inches): 7  

Saturation Present? Yes  No  Depth (inches): 1  Yes No 
(includes capillary fringe)         
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: 
 
 
 
 
 
 
 
 
 
 



US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants. 

Tree Stratum ( Plot size: 30’ )  
Absolute 
% Cover

Dominant 
Species? 

Indicator 
Status .  Dominance Test Worksheet: 

1. Acer rubrum  70  Yes  FAC  Number of Dominant Species 
10 

(A) 
2. Ilex opaca   30  No  FAC  That Are OBL, FACW, or FAC: 
3. Liriodendron tulipifera  40  Yes  FACU  Total Number of Dominant 

11 
(B) 

4. Prunus serotina  15  No   FACU  Species Across All Strata: 
5. Nyssa sylvatica  40  Yes  FAC  Percent of Dominant Species 

91% 
(A/B) 

6. Quercus alba  10  No  FACU  That Are OBL, FACW, or FAC: 
7.          
8.         Prevalence Index Worksheet: 
   205 = Total Cover        Total % Cover of:    .      Multiply by:    . 
 50% of total cover: 102.5 20% of total cover: 41  OBL species  x1=   

Sapling/Shrub Stratum (Plot size: 30’ ) FACW species  x2=   
1. Nyssa sylvatica  35  Yes  FAC  FAC species  x3=   
2. Ilex opaca  35  Yes  FAC  FACU species  x4=   
3. Viburnum dentatum  10  No  FAC  UPL species  x5=   
4. Lindera benzoin  10  No  FACW  Column Totals:  (A)  (B) 
5. Acer rubrum  5  No  FAC  Prevalence Index = B/A =                    .  
6.         
7.           Hydrophytic Vegetation Indicators: 

8.           1 - Rapid Test for Hydrophytic Vegetation 
   95 = Total Cover    X 2 - Dominance Test is > 50% 
 50% of total cover: 47.5 20% of total cover: 19    3 - Prevalence Index is < 3.01 

Herb Stratum (Plot size: 30’ )        Problematic Hydrophytic Vegetation1 
1. Nyssa sylvatica  25  Yes  FAC  (Explain) 
2. Clethra alnifolia  25  Yes  FACW  1Indicators of hydric soil and wetland hydrology   

must be present, unless disturbed or problematic. 3. Smilax rotundifolia  40  Yes  FAC  
4. Osmundastrum cinnamomeum  50  Yes  FACW  Definitions of Four Vegetation Strata: 

5. Maianthemum racemosum  10  No  FACU  Tree – Woody plants, excluding vines, 3 in. (7.6 
cm) or more in diameter at breast height (DBH), 
regardless of height. 

6. Medeola virginiana  15  No  FACU  
7. Athyrium filix-femina  20  No  FAC  
8. Toxicodendron radicans  5  No  FAC  

Sapling/Shrub – Woody plants, excluding vines, 
less than 3 in. DBH and greater than 3.28 ft (1m) 
tall. 

9. Mitchella repens  5  No  FACU  
10.         
11.         

Herb – All herbaceous (non-woody) plants, 
regardless of size, and woody plants less than 
3.28 ft tall. 

12.         
   195 = Total Cover   
 50% of total cover: 97.5 20% of total cover: 39  Woody vine – All woody vines greater than 3.28 ft 

in height. Woody Vine Stratum (Plot size: 30’ )      
1. Smilax rotundifolia  20  Yes  FAC   
2. Toxicodendron radicans  5  Yes  FAC   
3.          
4.         

Hydrophytic 
Vegetation 
Present? Yes No 

5.         
   25 = Total Cover   
 50% of total cover: 12.5 20% of total cover: 5  

         
Remarks: (If observed, list morphological adaptations below). 

 
 
 
 
 
 
 

Sampling Point:    MBX–WET 



US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region – Version 2.0 

SOIL 

Profile Description:   (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth  Matrix  Redox Features      

(inches)  
Color 

(moist)  %  Color (moist)  % Type1 Loc2  Texture  Remarks  
 0–4  10YR 2/1  100          Mucky Loam    
 4–7  10YR 2/1  70  10YR 6/1  30  RM  M  Loamy Sand    
 7–12  10YR 6/1  60  10YR 2/1  40  MS  M  Sand    
 12–18+  2.5Y 6/2  90  10YR 2/1  10   MS  M  Sand    
                   
                   
                   
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                        2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils 3: 

 Histosol (A1)  Polyvalue Below Surface (S8) (LRR S, T,U) 1 cm Muck (A9) (LRR O) 
 Histic Epipedon (A2)  Thin Dark Surface (S9) (LRR S, T, U) 2 cm Muck (A10) (LRR S) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (LRR O) Reduced Vertic (F18) (outside MLRA 150A,B) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) (LRR P, S,T) 
 Stratified Layers (A5)  Depleted Matrix (F3) Anomalous Bright Loamy Soils (F20) 
 Organic Bodies (A6) (LRR P, T, U)  Redox Dark Surface (F6)     (MLRA 153B) 
 5 cm Mucky Mineral (A7) (LRR P, T, U)   Depleted Dark Surface (F7) Red Parent Material (TF2) 
 Muck Presence (A8) (LRR U)   Redox Depressions (F8) Very Shallow Dark Surface (TF12) (LRR T,U) 
 1 cm Muck (A9) (LLR P, T)   Marl (F10) (LRR U) Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11)   Depleted Ochric (F11) (MLRA 151)    
  Thick Dark Surface (A12)   Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and 
  Coast Prairie Redox (A16) (MLRA 150A)   Umbric Surface (F13) (LRR P, T, U) wetland hydrology must be present, 
  Sandy Mucky Mineral (S1) (LLR O, S)   Delta Ochric (F17) (MLRA 151) Unless disturbed or problematic 
 Sandy Gleyed Matrix (S4)  Reduced Vertic (F18) (MLRA 150A, 150B)  
 Sandy Redox (S5)  Piedmont Floodplain Soils (F19) (MLRA 149A)  
 Stripped Matrix (S6)  Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

 Dark Surface (S7) (LRR P, S, T, U)    
Restrictive Layer (if observed): 

Hydric Soil Present? 

  Type:   

 Depth (inches):   Yes No 
   
Remarks: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Sampling Point: MBX–WET 
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WETLAND DETERMINATION DATA FORM – Atlantic and Gulf Coastal Plain Region 

Project/Site: BWI EA 2016-2020 City/County: Anne Arundel County Sampling Date: 07-06-16 
Applicant/Owner: MAA State: MD Sampling Point: MBX–UPL 
Investigator(s): L. Lange & S. Gill Section, Township, Range:  
Landform (hillslope, terrace, etc.): Flat Local relief (concave, convex, none): None Slope (%): 0 
Subregion (LRR or MLRA): MLRA 149A in LRR S Lat: 39°10’51.90”N Long: 76°39’8.29”W Datum: NAD83 
Soil Map Unit Name: Patapsco – Evesboro – Fort Mott complex, 0 to 5 percent slopes NWI classification: UPL 
Are climatic/hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 
Are Vegetation  Soil  or Hydrology  significantly disturbed? Are “Normal Circumstances” present? Yes No 
Are Vegetation  Soil  or Hydrology  naturally problematic? (If needed, explain any answers in Remarks.) 
 
SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc. 
 
Hydrophytic Vegetation Present? Yes  No       
Hydric Soil Present? Yes  No  Is the Sampled Area Yes  No 
Wetland Hydrology Present? Yes  No   Within a Wetland? 

     
Remarks: 
Upland area adjacent to Wetland MBX. 
 
 
HYDROLOGY 

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6) 

 Surface Water (A1)  Aquatic Fauna (B13) Sparsely Vegetated Concave Surface (B8) 
 High Water Table (A2)  Mari Deposits (B15) (LLR U) Drainage Patterns (B10) 
 Saturation (A3)  Hydrogen Sulfide Odor (C1) Moss Trim Lines (B16) 
 Water Marks (B1)  Oxidized Rhizospheres on Living Roots (C3) Dry-Season Water Table (C2) 
 Sediment Deposits (B2)  Presence of Reduced Iron (C4) Crayfish Burrows (C8) 
 Drift Deposits (B3)  Recent Iron Reduction in Tilled Soils (C6) Saturation Visible on Aerial Imagery (C9) 
 Algal Mat or Crust (B4)  Thin Muck Surface (C7) Geomorphic Position (D2) 
 Iron Deposits (B5)  Other (Explain in Remarks) Shallow Aquitard (D3) 
 Inundation Visible on Aerial Imagery (B7)  FAC-Neutral Test (D5) 
 Water-Stained Leaves (B9)   Sphagnum moss (D8)(LRR T, U) 

Field Observations: 

Wetland Hydrology Present? 

 

Surface Water Present? Yes  No  Depth (inches):   

Water Table Present? Yes  No  Depth (inches):   

Saturation Present? Yes  No  Depth (inches):   Yes No 
(includes capillary fringe)         
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 
Remarks: 
 
 
 
 
 
 
 
 
 
 



US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region – Version 2.0 

VEGETATION (Four Strata) – Use scientific names of plants. 

Tree Stratum ( Plot size: 30’ )  
Absolute 
% Cover

Dominant 
Species? 

Indicator 
Status .  Dominance Test Worksheet: 

1. Quercus rubra  50  Yes  FACU  Number of Dominant Species 
6 

(A) 
2. Pinus virginiana  40  Yes  UPL  That Are OBL, FACW, or FAC: 
3. Sassafras albidum  10  No  FACU  Total Number of Dominant 

12 
(B) 

4. Quercus falcata  20  No  FACU  Species Across All Strata: 
5. Acer rubrum  10  No  FAC  Percent of Dominant Species 

50% 
(A/B) 

6. Quercus phellos  10  No  FACW  That Are OBL, FACW, or FAC: 
7. Quercus alba  10  No  FACU   
8.         Prevalence Index Worksheet: 
   150 = Total Cover        Total % Cover of:    .      Multiply by:    . 
 50% of total cover: 75 20% of total cover: 30  OBL species 0 x1= 0  

Sapling/Shrub Stratum (Plot size: 30’ ) FACW species 30 x2= 60  
1. Acer rubrum  20  Yes  FAC  FAC species 150 x3= 450  
2. Sassafras albidum  20  Yes  FACU  FACU species 185 x4= 740  
3. Carya tomentosa  25  Yes  UPL  UPL species 80 x5= 400  
4. Nyssa sylvatica  40  Yes  FAC  Column Totals: 445 (A) 1,650 (B) 
5. Prunus serotina  15  No  FACU  Prevalence Index = B/A =        3.7            .  
6. Pinus virginiana  5  No  UPL  
7. Vaccinium corymbosum  10  No  FACW    Hydrophytic Vegetation Indicators: 

8.           1 - Rapid Test for Hydrophytic Vegetation 
   135 = Total Cover     2 - Dominance Test is > 50% 
 50% of total cover: 67.5 20% of total cover: 27    3 - Prevalence Index is < 3.01 

Herb Stratum (Plot size: 30’ )        Problematic Hydrophytic Vegetation1 
1. Sassafras albidum  20  Yes  FACU  (Explain) 
2. Parthenocissus quinquefolia  15  No  FACU  1Indicators of hydric soil and wetland hydrology   

must be present, unless disturbed or problematic. 3. Smilax rotundifolia  20  Yes  FAC  
4. Nyssa sylvatica  20  Yes  FAC  Definitions of Four Vegetation Strata: 

5. Acer rubrum  20  Yes  FAC  Tree – Woody plants, excluding vines, 3 in. (7.6 
cm) or more in diameter at breast height (DBH), 
regardless of height. 

6. Phytolacca americana  5  No  FACU  
7. Quercus alba  5  No  FACU  
8. Vaccinium corymbosum  10  No  FACW  

Sapling/Shrub – Woody plants, excluding vines, 
less than 3 in. DBH and greater than 3.28 ft (1m) 
tall. 

9. Pinus virginiana  10  No  UPL  
10.         
11.         

Herb – All herbaceous (non-woody) plants, 
regardless of size, and woody plants less than 
3.28 ft tall. 

12.         
   125 = Total Cover   
 50% of total cover: 62.5 20% of total cover: 25  Woody vine – All woody vines greater than 3.28 ft 

in height. Woody Vine Stratum (Plot size: 30’ )      
1. Parthenocissus quinquefolia  15  Yes  FACU   
2. Smilax rotundifolia  20  Yes  FAC   
3.          
4.         

Hydrophytic 
Vegetation 
Present? Yes No 

5.         
   35 = Total Cover   
 50% of total cover: 17.5 20% of total cover: 7  

         
Remarks: (If observed, list morphological adaptations below). 

 
 
 
 
 
 
 

Sampling Point: MBX–UPL 
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SOIL 

Profile Description:   (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

 Depth  Matrix  Redox Features      

(inches)  
Color 

(moist)  %  Color (moist)  % Type1 Loc2  Texture  Remarks  
 0-1  10YR 2/1  95  10YR 8/1  5  RM  M  Sandy Loam    
 1-4  10YR 4/2  80  10YR 8/1  20      Loamy Sand    
 4-10  10YR 4/3  100          Sand    
 10-15  10YR 5/3  75  5YR 5/8  20  C  M  Sand    
       10YR 2/1  5  C  M      
 15+  7.5YR 7/2  80  5YR 5/8  10  C  M  Sand    
       10YR 2/1  10  C  M      
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                        2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils 3: 

 Histosol (A1)  Polyvalue Below Surface (S8) (LRR S, T,U) 1 cm Muck (A9) (LRR O) 
 Histic Epipedon (A2)  Thin Dark Surface (S9) (LRR S, T, U) 2 cm Muck (A10) (LRR S) 
 Black Histic (A3)  Loamy Mucky Mineral (F1) (LRR O) Reduced Vertic (F18) (outside MLRA 150A,B) 
 Hydrogen Sulfide (A4)  Loamy Gleyed Matrix (F2) Piedmont Floodplain Soils (F19) (LRR P, S,T) 
 Stratified Layers (A5)  Depleted Matrix (F3) Anomalous Bright Loamy Soils (F20) 
 Organic Bodies (A6) (LRR P, T, U)  Redox Dark Surface (F6)     (MLRA 153B) 
 5 cm Mucky Mineral (A7) (LRR P, T, U)   Depleted Dark Surface (F7) Red Parent Material (TF2) 
 Muck Presence (A8) (LRR U)   Redox Depressions (F8) Very Shallow Dark Surface (TF12) (LRR T,U) 
 1 cm Muck (A9) (LLR P, T)   Marl (F10) (LRR U) Other (Explain in Remarks) 
 Depleted Below Dark Surface (A11)   Depleted Ochric (F11) (MLRA 151)    
  Thick Dark Surface (A12)   Iron-Manganese Masses (F12) (LRR O, P, T) 3Indicators of hydrophytic vegetation and 
  Coast Prairie Redox (A16) (MLRA 150A)   Umbric Surface (F13) (LRR P, T, U) wetland hydrology must be present, 
  Sandy Mucky Mineral (S1) (LLR O, S)   Delta Ochric (F17) (MLRA 151) Unless disturbed or problematic 
 Sandy Gleyed Matrix (S4)  Reduced Vertic (F18) (MLRA 150A, 150B)  
 Sandy Redox (S5)  Piedmont Floodplain Soils (F19) (MLRA 149A)  
 Stripped Matrix (S6)  Anomalous Bright Loamy Soils (F20) (MLRA 149A, 153C, 153D) 

 Dark Surface (S7) (LRR P, S, T, U)    
Restrictive Layer (if observed): 

Hydric Soil Present? 

  Type:   

 Depth (inches):   Yes No 
   
Remarks: 
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Photo 1:  WET MBX looking North at sample plot. 

 

 

Photo 2: WET MBX looking East at sample plot. 
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Photo 3: WET MBX looking South at sample plot. 

 

 

Photo 4: WET MBX looking West at sample plot. 
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Photo 5:  Upland area adjacent to WET MBX. Looking North at sample plot MBX-UPL. 

 

 

Photo 6: Upland area adjacent to WET MBX. Looking East at sample plot MBX-UPL. 
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Photo 7:  Upland area adjacent to WET MBX. Looking South at sample plot MBX-UPL. 

 

 

Photo 8: Upland area adjacent to WET MBX. Looking West at sample plot MBX-UPL. 
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ALP Phase I Improvements at BWI Marshall Airport  
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Attachment 3: 
Joint Federal/State Application for the Alternative of Any  

Floodplain, Waterway, Tidal or Nontidal Wetland In Maryland 

Submitted to the MDE on February 7, 2018 
 





JOINT FEDERAL/STATE APPLICATION FOR THE ALTERATION OF ANY FLOODPLAIN, 

WATERWAY, TIDAL OR NONTIDAL WETLAND IN MARYLAND 

 
FOR AGENCY USE ONLY 
 

Application number       Date Determined Complete       

Date received by State       Date(s) Returned       

Date received by Corps              

Type of State permit needed       Date of Field Review        

Type of Corps permit needed        Agency Performed Field Review       
 

• Please submit 1 original and 6 copies of this form, required maps and plans to the Wetlands and Waterways Program as noted on 

the last page of this form. 

• Any application which is not completed in full or is accompanied by poor quality drawings may be considered incomplete and 

result in a time delay to the applicant. 
 

Please check one of the following: 

 

RESUBMITTAL:    APPLICATION AMENDMENT:    MODIFICATION TO AN EXISTING PERMIT:  

  JURISDICTIONAL DETERMINATION ONLY:    APPLYING FOR AUTHORIZATION  
 

PREVIOUSLY ASSIGNED NUMBER (RESUBMITTALS AND AMENDMENTS) AI#155954 

 

DATE December 22, 2017 
APPLICATION DESCRIPTION: MDOT MAA-Baltimore/Washington International Thurgood Marshall Airport (BWI 

Marshall Airport) Proposed Improvements 2016-2020  

 

1.  APPLICANT INFORMATION: 

APPLICANT NAME: 
 

A.  Name: John Hurt  B. Telephone: 410-859-7384 

C.  Company: MDOT Maryland Aviation Administration, BWI  D. Email: JHurt@bwiairport.com 

E.  Address: P.O. Box 8766 

F.  City: BWI Marshall Airport   Maryland Zip: 21240-0766 
 

AGENT/ENGINEER INFORMATION: 
 

A.  Name:  B. Telephone:  

C.  Company:   D. Email:  

E.  Address:  

F.  City:  State:  Zip:  
 

ENVIRONMENTAL CONSULTANT: 
 

A.  Name: Lindsey Snyder B. Telephone: (443)  662-4093 

C.  Company: Johnson, Mirmiran & Thompson  D. Email:  

E.  Address: 40 Wight Avenue 

F.  City: Hunt Valley State: Maryland Zip: 21030 

 

MDE CONSULTANT REVIEWER:       
 

A.  Name:  B. Telephone: (   )        

C.  Company:   D. Email:  

E.  Address:  

F.  City:  State:  Zip:  

PRINCIPAL CONTACT: 
 

A.  Name: John Hurt B. Telephone: 410-859-7384 

C.  Company: MDOT Maryland Aviation Administration, BWI  C. Email: JHurt@bwiairport.com 

E.  Address: P.O. Box 8766 

F.  City: BWI Marshall Airport State: Maryland Zip: 21240-0766 

 



 

2. PROJECT DESCRIPTION: 

A. GIVE A WRITTEN DESCRIPTION OF PROJECT: 

The BWI Marshall Airport Improvements 2016-2020 project (Airport Layout Plan Phase I) consists of activities that include: 

construction of a New Airline Maintenance Facility, addition of a Northwest Quadrant Perimeter Road, the Relocation of Taxiways 

R&F, the Relocation of Taxiway V, and the Relocation of the Fire Training Facility. Impacts to streams, wetlands, wetland buffers, and 

100-Year Floodplain are expected. These activities will occur in the Patapsco River Watershed (021309). 
 

Has any portion of the project been completed?  Yes  No  
If yes, explain:           
Is this a residential subdivision or commercial development?  Yes  No  
If yes, total number of acres on property   _____ acres 

   

B. ACTIVITY: Check all activities that are proposed in the wetland, waterway, floodplain, and nontidal wetland buffer as appropriate. 

A.   Filling D.    Flooding or impounding water G.    Removing or destroying vegetation 

B.    Dredging E.    Draining H.    Building structures 

C.    Excavating F.     Grading    
 

Area for items(s) checked: Wetlands     Wetland Buffers 

Nontidal Wetland – Permanent (Connected) 25,148 sq. ft. Buffer - Permanent (Nontidal  Wetlands Only) 89,688 sq. ft. 

Nontidal Wetland - Permanent (Isolated)  9,905 sq. ft. Buffer - Temporary (Nontidal  Wetlands Only) 0 sq. ft. 

Nontidal Wetland - Temporary 0 sq. ft. Expanded Buffer (Nontidal Wetland Only) 0 sq. ft. 

Tidal Wetland - Permanent 0 sq. ft.   

Tidal Wetlands - Temporary 0 sq. ft.   

Stream /Waters    100-year Floodplain          

Stream affected - Permanent 12,511 sq. ft. 1,042 LF    Floodplain 6,203 sq. ft. 

Stream affected - Temporary 0 sq. ft. 0 LF Net Volume of Material in Floodplain 0 +/- CY 

Tidal Waters - Permanent 0 sq. ft.      

Tidal Waters - Temporary 0 sq. ft.      

 

C. TYPE OF PROJECTS: Project Dimensions 
For each activity, give all overall length and width (in feet), in columns 1 and 2.  For multiple activities, give total area of disturbance in square feet in column 3. For 

activities in tidal waters, give maximum distance channelward (in feet) in column 4. For dam or small ponds, give average depth (in feet) for the completed project in 

column 5.  Give the volume of fill or dredged material in column 6. 

     Maximum/Average  Volume of fill/dredge 

  Length Width Area Channelward Pond material (cubic yards) 

  (Ft.) (Ft.) Sq. Ft. Encroachment Depth below MHW or OHW 

  1 2 3 4   5 6 

A. Bulkhead*                                 

B. Revetment*                            

C. Vegetative 

Stabilization 

                                

D. Gabions                                 

E. Groins                                 

F. Jetties                                 

G. Boat Ramp                                 

H. Pier*                            

I. Breakwater                                 

J. Repair & Maintenance                                      

K. Road Crossing                            

L. Utility Line                            

M. Outfall Construction                                      

N. Small Pond                                 

O. Dam                                   

P. Lot Fill                            

Q. Building Structures N/A N/A                

R. Culvert                                      

S. Bridge                            

T. Stream Channelization                       

U. Parking Area                            

V. Dredging*                                      

  

V. 1.  New 2.  Maintenance 3.  Hydraulics 4.  Mechanical 

W.  Other (explain)  

*For projects indicated with an asterisk refer to the sample plans and checklists found in the January 1988 Joint Application booklet. 



 

 

 

D. PROJECT PURPOSE:  Give brief written description of the project purpose: 

The purpose of this project is to complete Phase I (2016-2020) of BWI’s Airport Layout Plan (ALP). This plan aims to bring airport 

facilities into compliance with Federal Aviation Administration (FAA) design standards, and to construct additional facilities that will 

help meet projected consumer demand.  

 

 

3. PROJECT LOCATION: 

LOCATION INFORMATION 

 

A. County: Anne Arundel B. City: BWI Marshall 

Airport (Linthicum) 

C. Name of waterway or closest waterway Kitten Branch  

D. State stream use class designation: USE I 

E.  Site Address or Location: BWI Marshall Airport  

F.  Directions from nearest intersection of two state roads: Northeast from the intersection of MD 176 and MD 170 

G. Is your project located in the Chesapeake Bay Critical Area (generally within 1000 feet of tidal waters 

or tidal wetlands)?: 

 Yes  No 

H. County Book Map Coordinates (Alexandria Drafting Co.); Excluding Garrett and Somerset Counties: 

Page: 20/21 Letter: E-F/A-D Number: 4-6/4-6 (to the nearest tenth) 

I. FEMA Floodplain Map Panel Number (If Known): 24003C0040E-24E 

J. 1. 39.176980 Latitude 2. -76.673811 Longitude 

 

b.  ACTIVITY LOCATION: Check one or more of the following as appropriate for the type of wetland/waterway where you 

are proposing an activity: 
 

A.  Tidal Waters F.  100-foot buffer (nontidal wetland of special State concern) 

B.  Tidal Wetlands G.  In stream channel 

C.  Special Aquatic Site   1.    Tidal   2.    Nontidal 

  (e.g. mudflat, vegetated shallows) H.  100-year floodplain (outside stream channel) 

D.  Nontidal Wetland I.  River, lake, pond 

E.  25-Foot buffer (nontidal wetlands only) J.  Other (Explain)       

 

c. LAND USE: 
 

A. Current Use of Parcel is: 1.  Agriculture: Has SCS designated project site as a prior converted cropland? Yes No 

2.  Wooded 3.  Marsh/Swamp 4.  Developed 

5.  Other (Explain):   Transportation/Airfield  

   

B. Present 

Zoning Is: 

1.  Residential  2.   Commercial/ 

Industrial 

3.    Agriculture 4.  Marina 5.  Other 

(Airport) 

C. Project complies with current zoning:  Yes     No   

 

THE FOLLOWING INFORMATION IS REQUIRED BY THE STATE (blocks 4-7): 
Note:  If you are proposing activities in nontidal wetlands, their buffers, or expanded buffers in the Chesapeake Bay Critical Area do 

not complete these blocks. 

 

4. REDUCTION OF IMPACTS:  Explain measures taken or considered to avoid or minimize wetlands losses in F.  Also 

check items A-E if any of these apply to your project. 

 

A.  Reduced the area of disturbance B.  Reduced size/scope of project 

C.  Relocated structures D.  Redesigned project E.  Other       

F. Explanation: Impacts have been avoided/minimized by the use of avoidance, minimization and site design methods 



Described reasons why impacts were not avoided or reduced in Q.  Also check items G-P that apply to your project. 

 

G.  Cost K.  Parcel size O.  Inadequate zoning 

H.  Extensive wetlands on site L.  Other regulatory requirements    

I.  Engineering/design constraints M.  Failure to accomplish project purpose 

J.  Other natural features N.  Safety/public welfare issue    

 

P.  Other       

Q. Description Complete avoidance of impacts is not feasible due to engineering constraints and FAA design standards; 

however, impacts to jurisdictional resources have been minimized to the extent possible through reconfiguration 

of project footprints. 

 

5. LETTER OF EXEMPTION:  If you are applying for a letter of exemption for activities in nontidal wetlands and/or their buffers, 

explain why the project qualifies (Use III and Use IV watersheds do not qualify for LOE): 

 

A.  No significant plant or wildlife value and wetland impacts: C.  Mitigation Project 

1.  Less than 5,000 square feet D.  Utility Line 

2.  In an isolated nontidal wetland less than 1 acre in size 1.  Overhead 

B.  Repair existing structure/fill 2.  Underground 

 

E.  Other (explain)  

  

F.    Check here if you are not applying for a letter of exemption 

 

IF YOU ARE APPLYING FOR A LETTER OF EXEMPTION, PROCEED TO BLOCK 11 
                                                                                                                                    

6. ALTERNATIVE SITE ANALYSIS:  Explain why other sites that were considered for this project were rejected in N.  Also check 

any items in E-M if they apply to your project.  (If you are applying for a letter of exemption, do not complete this block): 

 

A.  1 site B.  2-4 sites C.  5 or more sites 

  

Alternative sites were rejected/not considered for the following reason(s): 
 

 

D.  Cost H.  Greater wetlands impact L.  Other: Regulatory 

Requirements (FAA 

and USDA)  

E.  Lack of availability I.  Safety/Public Welfare   

F.  Failure to meet project purpose J.  Water dependency   

G.  Located outside general/market area K.  Engineering/design constraints    

M.  Explanation:  

      Many projects are fixed by function and therefore; alternative sites are not available.  

 

7. PUBLIC NEED: Describe the public need or benefits that the project will provide in F.  Also check items in A-E that apply to 

your project.  

  (If you are applying for a letter of exemption, do not complete this block): 

 

A.  Economic C.  Health/welfare 

B.  Safety D.  Does not provide public benefits 

E.   Other          

 

F. Description 

 The proposed projects are needed to make the airfield configuration conform to FAA design standards and improve operational 

efficiency of the airport. 



 

8. OTHER APPROVALS NEEDED/GRANTED: 

A. Agency B. Date C. Decision D. Decision E. Other 

 Sought 1.Granted 2. Denied Date Status 

Maryland DNR-ERU       10/05/2017                   

Maryland DNR-WHS       04/06/2017                   

USFWS 08/05/2016 08/05/2016                   

                               

                                    

                                    

 

9. MITIGATION PLAN: Please provide the following information: 

 

a. Description of a monetary compensation proposal, if applicable (For State requirements only).  Attach another sheet if necessary. 

 

N/A 

b. Give a brief description of the proposed mitigation project:  

Impacts will be mitigated through the creation of conservation easement(s) of wetlands within the Stoney Run drainage area. 

 

c. Describe why you selected your proposed mitigation site, including what other areas were considered and why they were rejected: 

Easements were selected for the Stoney Run drainage area because the wetlands are classified as Wetlands of Special State Concern 

and provide supporting habitat for rare, threatened or endangered species. These wetlands are the highest quality (highest functions and 

values) available for easement by MAA to serve as compensatory mitigation.  

 

d. Describe how the mitigation site will be protected in the future: 

The conservation easement(s) will be in effect for perpetuity.  

 

10. HAVE ADJACENT PROPERTY OWNERS BEEN NOTIFIED? A.    Yes    B.     No 

 

Provide names and mailing addresses for property owners adjacent to impacts below (Use separate sheet if necessary): 

 

a. MD State Highway Administration b. Northrop Grumman   c.       

 74910 Connelly Drive  7323 Aviation Blvd         

 Hanover, MD 21076  Baltimore MD 21240        

                     

                     

 

11. HISTORIC PROPERTIES:  Is your project located in the vicinity of historic properties?  (For example: structures over 50 

years old.  Archeological sites, shell mounds, Indian or Colonial artifacts).  Provide any supplemental information in Section 13. 

 

A.    Yes       B     No      C     Unknown  (Attach MHT coordination) 

 

12. ADDITIONAL INFORMATION: Use this space for detailed responses to any of the previous items.  Attach another 

sheet if necessary:   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Check box if data is enclosed for any one or more of the following (See checklist for required information): 

 

A.  Soil borings D.  Field surveys G.  Site plan 

B.  Wetland data sheets E.  Alternative site analysis H.  Avoidance and minimization analysis 

C.  Photographs F.  Market analysis     

 

I.  Other (explain):  Environmental Assessment  

 

 

 

CERTIFICATION: 

 

I hereby designate and authorize the agent named above to act on my behalf in the processing of this application and to furnish any 

information that is requested.  I certify that the information on this form and on the attached plans and specifications is true and 

accurate to the best of my knowledge and belief.  I understand that any of the agencies involved in authorizing the proposed works may 

request information in addition to that set forth herein as may be deemed appropriate in considering this proposal.  I certify that all 

Waters of the United States have been identified and delineated on site, and that all jurisdictional wetlands have been delineated in 

accordance with the Corps of Engineers Wetlands Delineation Manual (Wetlands Research Program Technical Report Y-87-1).  I 

grant permission to the agencies responsible for authorization of this work, or their duly authorized representative, to enter the project 

site for inspection purposes during working hours.  I will abide by the conditions of the permit or license if issued and will not begin 

work without the appropriate authorization.  I also certify that the proposed works are consistent with Maryland's Coastal Zone 

Management Plan.  I understand that none of the information contained in the application form is confidential and that I may request 

that additional required information be considered confidential under applicable laws.  I further understand that failure of the 

landowner to sign the application will result in the application being deemed incomplete. 

 

 

LANDOWNER MUST SIGN:       Date: 

     

                         John G. Hurt 

       Acting Manager, Environmental Planning Section  

    Office of Environmental Services  
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Chesapeake Bay Ecological Services Field Office

177 ADMIRAL COCHRANE DRIVE
ANNAPOLIS, MD 21401

PHONE: (410)573-4599 FAX: (410)266-9127
URL: www.fws.gov/chesapeakebay/;

www.fws.gov/chesapeakebay/endsppweb/ProjectReview/Index.html

Consultation Code: 05E2CB00-2016-SLI-1659 August 05, 2016
Event Code: 05E2CB00-2016-E-01704
Project Name: BWI Marshall Proposed Improvements 2016-2020

Subject: List of threatened and endangered species that may occur in your proposed project
location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as
well as proposed and final designated critical habitat, that may occur within the boundary of
your proposed project and/or may be affected by your proposed project. This species list fulfills
the requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 ).et seq.

New information based on updated surveys, changes in the abundance and distribution of
species, changed habitat conditions, or other factors could change this list. Please feel free to
contact us if you need more current information or assistance regarding the potential impacts to
federally proposed, listed, and candidate species and federally designated and proposed critical
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of
the Act, the accuracy of this species list should be verified after 90 days. This verification can
be completed formally or informally as desired. The Service recommends that verification be
completed by visiting the ECOS-IPaC website at regular intervals during project planning and
implementation for updates to species lists and information. An updated list may be requested
through the ECOS-IPaC system by completing the same process used to receive the enclosed
list.

The purpose of the Act is to provide a means whereby threatened and endangered species and
the ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2)
of the Act and its implementing regulations (50 CFR 402 ), Federal agencies are requiredet seq.
to utilize their authorities to carry out programs for the conservation of threatened and
endangered species and to determine whether projects may affect threatened and endangered
species and/or designated critical habitat.



A Biological Assessment is required for construction projects (or other undertakings having
similar physical impacts) that are major Federal actions significantly affecting the quality of the
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2)
(c)). For projects other than major construction activities, the Service suggests that a biological
evaluation similar to a Biological Assessment be prepared to determine whether the project may
affect listed or proposed species and/or designated or proposed critical habitat. Recommended
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation,
that listed species and/or designated critical habitat may be affected by the proposed project, the
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service
recommends that candidate species, proposed species and proposed critical habitat be addressed
within the consultation. More information on the regulations and procedures for section 7
consultation, including the role of permit or license applicants, can be found in the "Endangered
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle
Protection Act (16 U.S.C. 668 ), and projects affecting these species may requireet seq.
development of an eagle conservation plan
(http://www.fws.gov/windenergy/eagle_guidance.html). Additionally, wind energy projects
should follow the wind energy guidelines (http://www.fws.gov/windenergy/) for minimizing
impacts to migratory birds and bats.

Guidance for minimizing impacts to migratory birds for projects including communications
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at:
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm;
http://www.towerkill.com; and
http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages
Federal agencies to include conservation of threatened and endangered species into their project
planning to further the purposes of the Act. Please include the Consultation Tracking Number in
the header of this letter with any request for consultation or correspondence about your project
that you submit to our office.

Attachment
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Official Species List
 

Provided by: 
Chesapeake Bay Ecological Services Field Office

177 ADMIRAL COCHRANE DRIVE

ANNAPOLIS, MD 21401

(410) 573-4599 

http://www.fws.gov/chesapeakebay/ 

http://www.fws.gov/chesapeakebay/endsppweb/ProjectReview/Index.html
 
Consultation Code: 05E2CB00-2016-SLI-1659
Event Code: 05E2CB00-2016-E-01704
 
Project Type: TRANSPORTATION
 
Project Name: BWI Marshall Proposed Improvements 2016-2020
Project Description: The Maryland Department of Transportation Aviation Administration (MAA)
is proposing a number of projects for implementation at Baltimore / Washington International
Thurgood Marshall Airport (BWI Marshall Airport). An Environmental Assessment (EA) is being
completed to satisfy the requirements of the National Environmental Policy Act of 1969 (NEPA).
The EA is being prepared in accordance with FAA policies and procedures for considering
environmental impacts: FAA Order 5050.4B, National Environmental Policy Act (NEPA)
Implementing Instructions for Airport Actions and FAA Order 1050.1F, Environmental Impacts:
Policies and Procedures.  Improvements to BWI Marshall Airport include realignment of taxiways,
construction of new aviation support buildings and the removal of trees and other structures (poles,
signs, and obstruction lights) that are considered obstructions to navigable airspace both on- and off-
airport.  It should be noted that vegetative obstruction removal is expected to be completed with
minimal ground disturbance, specifically trees will be cut and the stump will be left in place.
 
Please Note: The FWS office may have modified the Project Name and/or Project Description, so it
may be different from what was submitted in your previous request. If the Consultation Code
matches, the FWS considers this to be the same project. Contact the office in the 'Provided by'
section of your previous Official Species list if you have any questions or concerns.

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Project Location Map: 

 
Project Coordinates: MULTIPOLYGON (((-76.65229797363281 39.190622147826424, -
76.67049407958984 39.20405848825002, -76.71289443969727 39.17784859094835, -
76.69075012207031 39.15682039150626, -76.63873672485352 39.15069707589538, -
76.65229797363281 39.190622147826424)))
 
Project Counties: Anne Arundel, MD
 

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Endangered Species Act Species List
 

There are a total of 1 threatened or endangered species on your species list.  Species on this list should be considered in

an effects analysis for your project and could include species that exist in another geographic area. For example, certain

fish may appear on the species list because a project could affect downstream species.  Critical habitats listed under the

Has Critical Habitat column may or may not lie within your project area.  See the Critical habitats within your

project area section further below for critical habitat that lies within your project.  Please contact the designated FWS

office if you have questions.

 

Flowering Plants Status Has Critical Habitat Condition(s)

Swamp pink (Helonias bullata) Threatened

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Critical habitats that lie within your project area
There are no critical habitats within your project area.

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Appendix A: FWS National Wildlife Refuges and Fish Hatcheries
 

There are no refuges or fish hatcheries within your project area.

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Appendix B: NWI Wetlands
 

The U.S. Fish and Wildlife Service is the principal Federal agency that provides information on the extent and status of

wetlands in the U.S., via the National Wetlands Inventory Program (NWI). In addition to impacts to wetlands within

your immediate project area, wetlands outside of your project area may need to be considered in any evaluation of

project impacts, due to the hydrologic nature of wetlands (for example, project activities may affect local hydrology

within, and outside of, your immediate project area). It may be helpful to refer to the USFWS National Wetland

Inventory website. The designated FWS office can also assist you. Impacts to wetlands and other aquatic habitats from

your project may be subject to regulation under Section 404 of the Clean Water Act, or other State/Federal Statutes.

Project Proponents should discuss the relationship of these requirements to their project with the Regulatory Program of

the appropriate U.S. Army Corps of Engineers District.

 

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level information on

the location, type and size of these resources. The maps are prepared from the analysis of high altitude imagery.

Wetlands are identified based on vegetation, visible hydrology and geography. A margin of error is inherent in the use

of imagery; thus, detailed on-the-ground inspection of any particular site may result in revision of the wetland

boundaries or classification established through image analysis.

 

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts, the

amount and quality of the collateral data and the amount of ground truth verification work conducted. Metadata should

be consulted to determine the date of the source imagery used and any mapping problems.

 

Wetlands or other mapped features may have changed since the date of the imagery and/or field work. There may be

occasional differences in polygon boundaries or classifications between the information depicted on the map and the

actual conditions on site.

 

Exclusions - Certain wetland habitats are excluded from the National mapping program because of the limitations of

aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged

aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters. Some

deepwater reef communities (coral or tuberficid worm reefs) have also been excluded from the inventory. These

habitats, because of their depth, go undetected by aerial imagery.

 

Precautions - Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe

wetlands in a different manner than that used in this inventory. There is no attempt, in either the design or products of

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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this inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local government or to establish

the geographical scope of the regulatory programs of government agencies. Persons intending to engage in activities

involving modifications within or adjacent to wetland areas should seek the advice of appropriate federal, state, or local

agencies concerning specified agency regulatory programs and proprietary jurisdictions that may affect such activities.

 

The following NWI Wetland types intersect your project area in one or more locations. To understand the NWI

Classification Code, see https://ecos.fws.gov/ipac/wetlands/decoder. To view the National Wetlands Inventory on a map

go to http://www.fws.gov/wetlands/Data/Mapper.html.

Wetland Types NWI Classification Code

Freshwater Emergent Wetland PEM1/SS1C

Freshwater Emergent Wetland PEM1A

Freshwater Emergent Wetland PEM1Ah

Freshwater Emergent Wetland PEM1C

Freshwater Emergent Wetland PEM1Cd

Freshwater Emergent Wetland PEM1Ch

Freshwater Emergent Wetland PEM1Cx

Freshwater Emergent Wetland PEM1F

Freshwater Emergent Wetland PEM1Fh

Freshwater Emergent Wetland PEM1Fx

Freshwater Forested/Shrub Wetland PFO1/4A

Freshwater Forested/Shrub Wetland PFO1/SS1A

Freshwater Forested/Shrub Wetland PFO1/SS1C

Freshwater Forested/Shrub Wetland PFO1/SS1E

Freshwater Forested/Shrub Wetland PFO1A

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020
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Freshwater Forested/Shrub Wetland PFO1C

Freshwater Forested/Shrub Wetland PFO1Cd

Freshwater Forested/Shrub Wetland PFO1Ch

Freshwater Forested/Shrub Wetland PFO1E

Freshwater Forested/Shrub Wetland PFO1Fh

Freshwater Forested/Shrub Wetland PSS1/EM1C

Freshwater Forested/Shrub Wetland PSS1/EM1Ch

Freshwater Forested/Shrub Wetland PSS1/EM1E

Freshwater Forested/Shrub Wetland PSS1A

Freshwater Forested/Shrub Wetland PSS1C

Freshwater Forested/Shrub Wetland PSS1Ch

Freshwater Forested/Shrub Wetland PSS1Eh

Freshwater Forested/Shrub Wetland PSS1/EM1A

Freshwater Pond PUBFx

Freshwater Pond PUBH

Freshwater Pond PUBHh

Freshwater Pond PUBHx

Riverine R4SBC

Riverine R5UBH

Riverine R2UBH

United States Department of Interior
Fish and Wildlife Service

Project name: BWI Marshall Proposed Improvements 2016-2020



From: Robin Bowie
To: Kim Hughes; Caroline Pinegar; Leyla Lange
Subject: MD DNR comments, response to fisheries resources scoping request, BWI Airport Improvement Projects, 2016-

2020, AA County
Date: Friday, October 07, 2016 3:24:44 PM

See below.

Sent via the Samsung GALAXY S® 5, an AT&T 4G LTE smartphone

-------- Original message --------
From: Greg Golden -DNR- <greg.golden@maryland.gov> 
Date: 10/7/16 2:41 PM (GMT-05:00) 
To: Robin Bowie <rbowie@bwiairport.com> 
Subject: MD DNR comments, response to fisheries resources scoping request, BWI Airport
Improvement Projects, 2016-2020, AA County 

MD DNR Environmental Review Program has reviewed your request for fisheries resources
scoping (anadromous finfish or other fish) related to the BWI Airport proposed improvement
projects, 2016-2020.  Please consider this email response as our official comments and
response for the request.

As noted in your request information, the subject streams in your project area (Stony Run,
Cabin Branch, and Sawmill Creek) are designated as Use I Streams by the State of MD. 
Typically, instream work is not allowed in Use I streams from March 1 through June 15,
inclusive, of any year.  

The three streams are similar in nature regarding fisheries resources.  Their headwater reaches
and tributaries are nearby, adjacent, and/or within the study area and airport boundaries.  The
perennial reaches of the streams and their tributaries support communities of several
warmwater fish species typical of small streams in central Maryland.   The spawning periods
of these fish species will be protected by the instream work restriction period referenced
above.

Migratory anadromous fish, including river herring, white perch, and yellow perch are likely
to spawn in the lower reaches of each of these tributaries, closer to tidal waters.  These species
will also be protected by the referenced restriction period.  Yellow perch, typically protected
by a slightly earlier restriction period, are found further downstream from your project area so
the single restriction period referenced here will apply for your study area for the minor types
of activities you have described.

These fish species will also benefit from careful application of sediment and erosion control
measures in upland areas for your projects.

If you have any questions on the comments above, please contact me at your convenience.  

Greg Golden
Environmental Review Program

mailto:rbowie@bwiairport.com
mailto:KHUGHES@HNTB.com
mailto:cpinegar@hntb.com
mailto:llange@jmt.com


MD Department of Natural Resources
410-260-8331
please note my new email address:  greg.golden@maryland.gov

 

Maryland now features 511 traveler information! 
Call 511 or visit: www.md511.org 

 

P Please consider the environment before printing this email

 LEGAL DISCLAIMER - The information contained in this communication (including any attachments)
may be confidential and legally privileged. This email may not serve as a contractual agreement
unless explicit written agreement for this purpose has been made. If you are not the intended
recipient, you are hereby notified that any dissemination, distribution, or copying of this
communication or any of its contents is strictly prohibited. If you have received this communication
in error, please re-send this communication to the sender indicating that it was received in error and
delete the original message and any copy of it from your computer system.

 

 

tel:410-260-8331
mailto:greg.golden@maryland.gov
http://www.md511.org/


From: Lori Byrne -DNR-
To: Lange, Leyla; rbowie@bwiairport.com
Cc: Katharine McCarthy -DNR-
Subject: BWI Thurgood Marshall Airport Environmental Assessment for Proposed Improvements 2016-2020
Date: Thursday, April 06, 2017 4:11:06 PM

Dear Ms. Lange and Ms. Bowie,

We have reviewed the material sent with this scoping package and only have concerns for the
work in the vicinity of Stony Run.  Stony Run contains wetlands that are designated in state
regulations as Nontidal Wetlands of Special State Concern, and supports several rare,
threatened or endangered plant species.  

Our concerns for the proposed work in Stony Run focus on one particular area of tree removal,
located north of the access road with guidance light towers, west of Stony Run and the sewer
easement.  There are records for state and federally-listed endangered Swamp Pink (Helonias
bullata) documented for the immediate area of the proposed tree removal at this site.  This
occurrence of Swamp Pink could be directly impacted by the work proposed, including
impacts from soil compaction and disturbance from equipment in the habitat. Is it possible to
confirm that the trees slated for removal at this one area are in fact of the height for necessary
removal?

We would also encourage the applicant to take precautions to avoid spreading invasive
vegetation into this and the other proposed tree removal locations in Stony Run.  Both
Japanese Stiltgrass and Wavyleaf Basketgrass have been documented as invasives in this area,
and could be further spread by soil disturbance and equipment.

Thank you for the opportunity to review and comment. We look forward to hearing from you.

Lori Byrne

MD Logo.png

 
dnr.maryland.gov

Lori A. Byrne

Environmental Review Coordinator

Wildlife and Heritage Service

Department of Natural Resources

580 Taylor Avenue, E-1

Annapolis, MD 21401

410-260-8573 (office) 

410-260-8596 (FAX)

lori.byrne@maryland.gov

mailto:lori.byrne@maryland.gov
mailto:LLange@jmt.com
mailto:rbowie@bwiairport.com
mailto:katharine.mccarthy@maryland.gov
http://www.maryland.gov/
https://www.facebook.com/MarylandDNR/
https://twitter.com/MarylandDNR
http://dnr.maryland.gov/
mailto:lori.byrne@maryland.gov
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BWI Marshall Airport  I  3/16/17 

Pre-Application Meeting 
BWI Marshall Proposed Improvements 2016-2020 

Meeting Minutes 
 
BWI Marshall Proposed Improvements 2016-2020 
Project No. 15-0958-002 
March 30, 2017 
 
A pre-application Meeting was held at MAA Offices (991 Corporate Boulevard, Linthicum, MD) on 3/16/17 for the 
above referenced project.  The following people were in attendance: 
 

Name Organization Email Phone 
Mohammad Ebrahimi MDE mohammad.ebrahimi@maryland.gov 410-537-3816 
Lisa Dosmann MDE lisa.dosmann@maryland.gov 410-537-3559 
John Hurt MAA jhurt@bwiairport.com 410-859-7384 
Dan Hinder CEM dhinder@bwiairport.com 410-859-7713 
Lindsey Snyder JMT lsnyder@jmt.com 410-662-4093 
Leyla Lange JMT llange@jmt.com 410-316-2427 
    
    

The purpose of this meeting was to discuss the proposed near-term improvements at Baltimore/Washington 
International Thurgood Marshall Airport (BWI Marshall) and the forthcoming Joint Federal/State Application that 
will be submitted to support the Section 404 permit necessary for some of the proposed improvements. USACE was 
an invitee; however, was not in attendance at the meeting. 
 
Due to the recent snow and remaining snow cover, the BWI Marshall Pre-Application meeting scheduled was held in 
the office and focused on an overview of the wetland/stream inventory maintained by MAA and proposed impacts 
from near-term improvement projects reflected on the Airport Layout Plan (ALP), which are subject of the 
Environmental Assessment (EA). A field review will be conducted at a later date in order for the agency 
representatives to view individual systems and provide guidance for preparation of the Joint Permit Application 
(JPA) requesting authorization for Section 404 impacts. MDE requested a draft version of the EA as well as a 
Floodplain Study for the modifications to Kitten Branch (due to the impacts associated with realignment of Taxiways 
Foxtrot and Romeo) to be included with the JPA to facilitate review. The Floodplain Study needs to document pre- 
and post-construction conditions for the 2-, 10-, and 100-year storm events. Water surface elevations must be 
included and the study must extend down to the culvert that conveys Kitten Branch beneath MD 170. The volume of 
fill (and square footage) proposed in the 100-year floodplain must also be quantified.  
 
With respect to tree removal, MDE viewed selective clearing as a good minimization measure and are encouraging 
selective removal to the extent practicable within the 100-year floodplain(s) as well as non-tidal wetlands and their 
buffers. This approach was specifically proposed throughout the Kitten Branch floodplain to eliminate the potential 
for creation of habitat islands that could likely be more of a hazardous wildlife attractant. The approach proposed 

mailto:mohammad.ebrahimi@maryland.gov
mailto:lisa.dosmann@maryland.gov
mailto:jhurt@bwiairport.com
mailto:dhinder@bwiairport.com
mailto:lsnyder@jmt.com
mailto:llange@jmt.com
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for areas adjacent to Kitten Branch to minimize both forest and wetland impacts is to manage the vegetation to a 
lower height between Foxtrot and the MD 170 culvert. MDE would like to see proposed means and methods for 
selective removal in the permit application. MAA explained that this type of clearing has been performed before and 
it has worked very well. The newly delineated wetland at the MAC building will likely be isolated but USACE needs to 
confirm.  
 
An “AI” number has been assigned (AI #155954) and should be referenced on all correspondence for authorization 
of this project. MDE will likely issue a conditional permit based on the planning level projections and issue 
modifications based on 100% design plans (including ESC/SWM) on a project-by-project basis. This is an extra step 
from what has been done in the past so it needs to be accounted for in the advertisement schedule; this step could 
possibly run concurrently with final ESC/SWM approval. 
 
The group discussed updating the naming convention of wetlands/streams on the airfield; MAA will provide an 
updated inventory map once there is resolution on whether the newly delineated wetland by the MAC building is 
isolated or not. A stream diversion will be necessary for the realignment of Foxtrot. The culvert that conveys Kitten 
Branch beneath Foxtrot can be removed and that section of stream restored. Removal of the existing culvert will 
need to be reflected in the permit application as an impact as well; removal of the culvert will need a stream 
diversion too. MDE does not view the SWM facility between Foxtrot and Romeo to be in-line and requested as-built 
plans showing the final condition as supporting evidence; however, USACE still needs to offer an opinion on this 
issue.  
 
 
 
 
 
 
 
 
The above represents a true and accurate account of the discussion during this meeting to the best of my 
knowledge.  If there are any conflicts, misrepresentations, or omissions with the above statements, please contact 
the undersigned within fourteen (14) of this date. 
 
 
 
____________________________________        _____________ 
Leyla Lange                            3/30/17 
 
Copy: 
Attendees 
Project File 
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Meeting Minutes 
 
BWI Marshall Proposed Improvements 2016-2020 
Project No. 15-0958-002 
April 24, 2017 
 
A pre-application Meeting was held at MAA Offices (991 Corporate Boulevard, Linthicum, MD) on 
4/14/17 for the above referenced project.  The following people were in attendance: 
 
Name Organization Email Phone 
Robin Bowie (office only) MAA rbowie@bwiairport.com 410-859-7103 
John Hurt MAA jhurt@bwiairport.com 410-859-7384 
Lisa Dosmann MDE lisa.dosmann@maryland.gov 410-537-3559 
Dan Hinder 
Ryan Lombardi 

CEM 
HNTB 

dhinder@bwiairport.com 
rlombardi@hntb.com 

410-859-7713 
703-253-5858 

Lindsey Snyder JMT lsnyder@jmt.com 410-662-4093 
Leyla Lange JMT llange@jmt.com 410-316-2427 
    
    
The group met at 9:00 am at MAA offices briefly prior to going onto the airfield. Ms. Dosmann asked if 
impacts had been quantified yet. Ms. Bowie indicated that they have been calculated but are very 
preliminary and will be refined based on formal review of the Preliminary Draft EA and revision of 
individual project LODs. Once a final determination has been made regarding the jurisdictionality of 
Stormwater Management Pond B3, Section 404 impacts for the Sponsor Preferred Alternatives will likely 
be reduced to below 1.0 acres. Ms. Dosmann restated that based on the available information, it is 
unlikely that Pond B3 will be jurisdictional under MDE’s regulations; however, a review of as-built plans 
will be necessary to finalize this determination. MAA will provide a set of as-built plans for Pond B3 to 
both Ms. Dosmann and Rich Kibby with USACE to facilitate the final determination. 
 
The group reviewed wetlands and streams that would potentially be impacted due to the proposed 
projects. The tributary to Kitten Branch was confirmed to be perennial at the culvert conveying the stream 
beneath Taxiway Whiskey. The forested wetland located at the headwaters of the tributary to Kitten 
Branch (previously designated as Wetland I and KBT2) was reviewed. It was agreed that the boundary 
should be pulled in slightly based on soils and vegetation. The revised boundary will be surveyed and 
reflected on the updated Wetland Inventory Map for BWI Marshall. (NOTE: The wetland naming 
convention for Kitten Branch Tributary and the associated wetlands will be KBT for the mainstem and 
wetlands will be sequentially numbered beginning at the headwaters; therefore, the headwater system 
designated as Wetland I and KBT2 on previous mapping will be renamed KBT-1 on the updated Wetland 
Inventory Map.) 

mailto:rbowie@bwiairport.com
mailto:jhurt@bwiairport.com
mailto:lisa.dosmann@maryland.gov
mailto:dhinder@bwiairport.com
mailto:rlombardi@hntb.co
mailto:lsnyder@jmt.com
mailto:llange@jmt.com
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The group reviewed the area of impact to King Branch and the associated forested wetland (previously 
designated as Wetland U or King1). King Branch was previously designated as an ephemeral channel 
upstream of the airport security fence; however, due to visible surface water flow and the presence of 
defined bed and banks it was agreed that it should be redesignated as intermittent downstream of the 
service road culvert. Upstream of the service road culvert the system is a forested wetland that extends 
up a relic channel. The wetland associated with King Branch will be designated as King-1 on the updated 
Wetland Inventory Map.  
 
The group reviewed the cluster of three isolated wetlands south of Runway 10-28 near Taxiway Victor. 
There was agreement that no evidence of a connection to surface waters exists and the wetlands are 
indeed isolated. An area of standing water in the former stockpile area (downslope of the isolated 
wetlands) was reviewed and determined to be non-jurisdictional due to presence of a restrictive layer 
that is artificially perching water and no visible connection to surface waters.  
 
The group reviewed an area in-line with former Irving Branch that was previously dismissed based on lack 
of hydrology and soils. Due to the presence of ponded water and tadpoles, it was agreed that the system 
is an isolated vernal pool that functions as amphibious breeding habitat. The boundary of this system will 
be delineated and reflected on the updated Wetland Inventory Map. This newly identified system will be 
designated as IB-1. 
 
The recently delineated wetland north of the MAC building (MBB-1) was reviewed. The group discussed 
the lack of a connection to surface waters due to a clogged drainpipe. USACE will need to determine 
federal jurisdictionality; however, due to the groundwater connection, the system will be considered 
jurisdictional by MDE. The group discussed the proposed obstruction clearing. No compensatory 
mitigation is proposed due to the selective harvesting of individual tree obstructions and allowing the 
system to remain as a forested wetland. MDE expressed concern that opening the canopy by removing 
tree obstructions could substantially alter the nature of the system and invasive species could begin to 
dominate the system. Depending on the extent of clearing within the actual wetland, MDE may require 
an invasive species management plan as a mitigation measure. 
 
The group discussed timing of the submission of the Joint Permit Application (JPA) for authorization of 
impacts. MAA explained that the Preliminary Draft EA is currently in internal review and is anticipated to 
be submitted to FAA in June 2017 for review and approval to be released for public and agency review. A 
Draft JPA is anticipated to be submitted to the agencies (MDE and USACE) with the Draft EA as a 
supporting document in August 2017.  
 
The meeting ended at approximately 12:00 pm. 
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The above represents a true and accurate account of the discussion during this meeting to the best of my 
knowledge.  If there are any conflicts, misrepresentations, or omissions with the above statements, please 
contact the undersigned within fourteen (14) of this date. 
 
 
 
____________________________________        _____________ 
Leyla Lange                            4/24/17 
 
Copy: 
Attendees 
Project File 
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From: Kim Hughes <KHUGHES@HNTB.com>
Sent: Tuesday, May 02, 2017 9:58 AM
To: Ryan Lombardi; Stacy Talmadge; Caroline Pinegar
Cc: Kent Miller
Subject: FW: DRAFT minutes - BWI Marshall Pre-application meetings

FYSA. 

From: Robin Bowie [mailto:rbowie@bwiairport.com]  
Sent: Tuesday, May 02, 2017 9:46 AM 
To: Kim Hughes <KHUGHES@HNTB.com> 
Subject: FW: DRAFT minutes ‐ BWI Marshall Pre‐application meetings 

FYI—This is good news! 

Ms. Robin M. Bowie 
Acting Director, Office of Environmental Services 
Maryland Department of Transportation Maryland Aviation Administration 
410‐859‐7103 (office) 
410‐859‐7082 (fax) 
rbowie@bwiairport.com 

Mailing Address 
P.O. Box 8766  
BWI Airport, MD 21240 

Overnight Shipping Address 
991 Corporate Boulevard 
Linthicum, MD 21090 

From: Lange, Leyla [mailto:LLange@jmt.com]  
Sent: Tuesday, May 02, 2017 9:44 AM 
To: Robin Bowie <rbowie@bwiairport.com>; John Hurt <JHurt@bwiairport.com> 
Subject: Fwd: DRAFT minutes ‐ BWI Marshall Pre‐application meetings 

Sent from my iPhone 

Begin forwarded message: 

From: "Kibby, James R CIV CENAB CENAD (US)" <Richard.Kibby@usace.army.mil> 
Date: May 2, 2017 at 9:41:28 AM EDT 
To: "Lange, Leyla" <LLange@jmt.com> 
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Cc: Lisa Dosmann ‐MDE‐ <lisa.dosmann@maryland.gov> 
Subject: RE: DRAFT minutes ‐ BWI Marshall Pre‐application meetings 

Leyla,  
 
Thanks for putting together and sending the photos of the SWM pond. Based on the photos, I do not 
consider this SWM pond feature to be within the Corps jurisdiction.  
 
Thanks, Rich 
 
Richard Kibby 
U.S. Army Corps of Engineers 
Regulatory Branch 
410‐962‐0694 
 
 
‐‐‐‐‐Original Message‐‐‐‐‐ 
From: Lange, Leyla [mailto:LLange@jmt.com]  
Sent: Tuesday, April 25, 2017 12:17 PM 
To: Lisa Dosmann <lisa.dosmann@maryland.gov>; Kibby, James R CIV CENAB CENAD (US) 
<Richard.Kibby@usace.army.mil> 
Cc: Mohammad Ebrahimi ‐MDE‐ <mohammad.ebrahimi@maryland.gov>; Robin Bowie 
<rbowie@bwiairport.com>; Ryan Lombardi <rlombardi@HNTB.com>; John Hurt 
<JHurt@bwiairport.com>; Daniel Hinder <DHinder@bwiairport.com>; Snyder, Lindsey 
<LSnyder@jmt.com> 
Subject: [Non‐DoD Source] RE: DRAFT minutes ‐ BWI Marshall Pre‐application meetings 
 
 
Lisa and Rich, 
 
 
 
Please see attached file that shows the timeline associated with Pond B3. Please let us know if you need 
anything else to assist with the jurisdictional determination. Thanks! 
 
 
 
Leyla 
 
 
 
Johnson, Mirmiran & Thompson, Inc. 
 
An Employee Owned Company 
 
 
 
Leyla E. Lange 
 
Senior Associate 
 
Natural & Cultural Resources 
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P. 410‐316‐2427 
 
M. 301‐938‐2677 
 
 
 
P Please consider the environment before printing this e‐mail 
 
 
 
From: Lange, Leyla  
Sent: Monday, April 24, 2017 10:32 AM 
To: Lisa Dosmann <lisa.dosmann@maryland.gov>; Kibby, James R CIV CENAB CENAD (US) 
<Richard.Kibby@usace.army.mil> 
Cc: Mohammad Ebrahimi ‐MDE‐ <mohammad.ebrahimi@maryland.gov>; 'Robin Bowie' 
<rbowie@bwiairport.com>; Ryan Lombardi <rlombardi@HNTB.com>; John Hurt 
<JHurt@bwiairport.com>; Daniel Hinder <DHinder@bwiairport.com>; Snyder, Lindsey 
<LSnyder@jmt.com> 
Subject: DRAFT minutes ‐ BWI Marshall Pre‐application meetings 
 
 
 
All, 
 
 
 
Please see attached DRAFT minutes for the Pre‐application meetings recently held for proposed 
improvements at BWI Marshall Airport. Please let me know if you have any comments you would like 
incorporated prior to finalization of the minutes (you can use track changes and send them back to me if 
you want). I am preparing a separate document to facilitate the jurisdictional determination for Pond 
B3, a SWM facility that is off‐line of Kitten Branch but previously classified as jurisdictional. Please let me 
know if you have any questions or concerns with any of the information. Thanks! 
 
 
 
Leyla 
 
 
 
PLEASE NOTE OUR NEW ADDRESS 
 
 
 
Johnson, Mirmiran & Thompson, Inc. 
 
An Employee Owned Company 
 
 
 
Leyla E. Lange 
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Senior Associate 
 
Natural & Cultural Resources 
 
40 Wight Avenue 
 
Hunt Valley, MD 21030  
 
P. 410‐316‐2427 
 
F. 410‐472‐3289 
 
M. 301‐938‐2677 
 
llange@jmt.com <mailto:llange@jmt.com>  
 
 
 
P Please consider the environment before printing this e‐mail 
 
 
 
<Blockedhttp://www.facebook.com/pages/Johnson‐Mirmiran‐Thompson‐
JMT/356741984363283>  <Blockedhttp://www.linkedin.com/company/69154>  <Blockedhttps://twitter
.com/#!/JMT_Inc>  
 
This message is intended for the use of the individual or entity to which it is addressed and may contain 
information that is confidential, privileged and exempt from disclosure under applicable law. If the 
reader of this message is not the intended recipient or the employee or agent of the intended recipient, 
you are hereby notified that any dissemination, distribution, or copying of this communication is strictly 
prohibited. If you have received this communication in error, please contact the sender immediately and 
delete it from your system.  
 
Thank You.  
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Buffer
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Floodplain 
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1
New Airline 
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13 13 0 0 0 0 0 1,341 0 5,398 0
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Relocate Taxiway F 

& R
617 7,357 141 423 67* 614* 9,418 0 0 16,514 6,203

7
Relocate Fire 
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0 0 0 0 0 0 0 0 1,344* 5,955* 0

8
Taxiway V 

Relocation
0 0 0 0 0 0 0 1,628 8,277 42,323 0

Total Impacts 788 11,188 141 423 113 900 9,418 17,358 8,277 89,688 6,203

Plate  No. Wetland Name

9 MBB-1

10 SW Branch 1

11 UK Wetland 1

12 Sachs Branch 2

13 Kitten Branch 2

14 WSSC

15 WSSC

16 WSSC

Total Impacts

*Values represent an overlap of impacts/project limits, and are not counted in the final totals.
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EA and Section 4(f) Determination for Proposed Improvements 2016-2020 at BWI Marshall Airport

LEGEND Impacts to Wetlands and Streams - Part 77 Obstruction Removal
Figure 5.14-3
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Sources:  Aerial - MDOT MAA (2016), BWI NRI Map
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LEGEND Impacts to Wetlands and Streams - Relocate Taxiways F & R
Figure 5.14-2
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LEGEND Impacts to Wetlands – Taxiway V Relocation
Figure 5.14-4
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LEGEND Impacts to We tlands and Stre ams – Northw e st Quadrant Pe rime te r Road
Figure  5.14-5
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Resource Name Plate # Classification Impact Length Impact Area Perm/Temp Impact Justification 

King Branch 1 1 PFO N/A 1,341 Permanent Grading and impervious for west side acces roadway 

KBT-3 2 PFO N/A 10,019 Permanent Grading and impervious for the perimter road

KBT-4 2 PFO N/A 4,370 Permanent Grading and impervious for the perimter road

Kitten Branch 6 6 PEM N/A 7,824 Permanent Possible grading only 

Kitten Branch 7 6 PEM N/A 1,594 Permanent Possible grading only 

IS-1 7 PFO N/A 1,628 Permanent Grading and impervious for Taxiway V

IS-2 7 PSS N/A 7,062 Permanent Grading and impervious for Taxiway V

IS-3 7 PSS N/A 1,215 Permanent Grading and impervious  for Taxiway V access road

IS-2 8 PSS N/A *0 Permanent
Relocate Fire Training Facility impacts overlap with 

Relocate Taxiway V impacts

TOTALS 35,053 PEM=9,418 PFO=17,358 PSS=8,277

King Branch 1 Perennial 13 13 Permanent Grading for west side acces roadway to New AMF

Kitten Branch 

Tributary 2
3 Ephemeral 113 900 Permanent

Grading for NW Quad Perimeter Road and/or 

Relocate Taxiway F & R

Kitten Branch 

Tributary 1
3 Perennial 158 3,818 Permanent

Grading and Impervious for NW Quad Perimeter Road 

ajacent to Taxilane W

Bowden Branch 4 Intermittent 141 423 Permanent Grading for the Relocation of Taxiways F & R

Kitten Branch 

Tributary 2
5 Ephermeral *0 *0 Permanent

Relocate Taxiways F & R  impacts overlap with NW 

Quad Perimeter Road impacts

Kitten Branch 6 Prerennial 617 7,357 Permanent
Grading and impervious for the Relocation of 

Taxiways F & R

TOTALS 1,042 12,511

Aquatic Resource Impacts (Sponsor Preferred)

WETLANDS

WATERWAYS

Perennial=788/11,188 Intermittent= 141/423 Ephemeral= 113/900

*Impacts overlap with another project footprint
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BWI Airport Improvements 
USACE Review of JPA 18-NT-0068/201860269 

Meeting Minutes 
 

Date:   June 8th, 2018 

Location:  MAA Hock Building 

   Assembly Room B 

Attendees:  Don Bole (USACE) 

John Hurt (MAA OES)  

   Leyla Lange (JMT) 

   Lindsey Snyder (JMT) 

   Christine Varney (ADCI) 

   Eileen Sien (ADCI) 

   Dan Hinder (CEM) 

 

Prepared by:  Dan Hinder     Date: 6/11/2018 

 

BACKGROUND 

On 2/20/2018, the Maryland Aviation Administration (MAA) submitted a Joint Permit Application (JPA) to the Maryland 

Department of the Environment (MDE) and the United States Army Corps of Engineers (USACE) for proposed projects 

identified in the BWI Phase I (2016-2020) Airport Layout Plan (ALP) Improvements. Proposed projects in the ALP are 

designed to achieve compliance with Federal Aviation Administration (FAA) safety standards as well as meet operational 

needs and projected consumer demand at Baltimore/Washington International Thurgood Marshall Airport (BWI). On 

4/27/2018, Don Bole, (USACE) submitted comments regarding the JPA submittal to the MDOT MAA. The MDOT MAA 

submitted responses to the generated comments on 5/17/2018. A follow up meeting was held at the MDOT MAA office 

on 6/8/2018, including a field review of the JPA documents.  

AGENDA 

1. Mr. Hurt and Ms. Lange gave a brief overview of the need and purpose of MDOT MAA’s Environmental 

Assessment. 

2. Mr. Hurt discussed the need for tree removal within wetlands, due to FAA Part 77 regulations 

regarding obstructions to navigable air space. Ms. Lange gave an overview to the procedure of the tree 

removal. 

3. Mr. Bole indicated that the USACE regulates wetlands and streams but does not regulate wetland 

buffers or floodplains. 

4. Mrs. Snyder distributed impact plates displaying tree removal in wetlands. Mr. Bole questioned if the 

tree removals would result in the conversion of forested wetlands. Ms. Lange indicated that individual 

trees would be removed and not, in general, clearing of large forested areas. Ms. Lange added that a 



    
 
 

  
 

specific isolated wetland would be more heavily impacted as a result of tree removal. Ms. Lange 

indicated that Rich Kibby (USACE) had agreed that the wetland was isolated. 

5. Mr. Bole proceeded to review the USACE generated comments and MDOT MAA’s responses to the 

comments 

6. Mr. Bole and Ms. Lange reviewed the general layout of additional maps created to address USACE’s 

comment #1. 

7. Mr. Bole questioned if alternatives to project locations and impacts had been analyzed. Mrs. Varney 

indicated that alternatives for each proposed project had been specifically evaluated during the 

preparation of the Environmental Assessment. Ms. Lange indicated that many of the projects on the 

airfield were fixed by function. 

8. Mr. Bole questioned what types of wetlands the isolated wetlands shown on the JPA were. Mrs. Snyder 

indicated that a table was created and added to the JPA identifying all of the impacted wetlands. 

9. Ms. Lange indicated that the total wetland impacts shown in the JPA included in the isolated wetland 

impacts. Ms. Lange added that some of the waterway impacts included ephemeral stream impacts. 

10. Mr. Bole questioned if the total impacts as a result of the New Airline Maintenance Facility Project was 

included in the JPA. Ms. Lange indicated that they were and that an existing stream crossing location 

over King Branch would be utilized. Mr. Bole questioned if the culvert would be replaced. Ms. Lange 

indicated that it would, however the design of the project was ongoing and details of the new culvert 

were not yet available. 

11. Mr. Bole indicated that an approved JD could be used or alternatively the projects could be permitted 

under a MDSPGP permit. Mr. Bole added that he would discuss this decision with Joe DaVia. 

12. Mr. Bole and Ms. Lange reviewed impacts created as a result of the NW Quadrant Perimeter Road 

Project.  

13. Mr. Bole and Ms. Lange reviewed impacts created as a result of the Relocate Taxiways F & R Project. 

Ms. Lange indicated that Pond B3 is a stormwater management pond and has been determined by 

MDE Nontidal Wetlands and Waterways and the USACE to be non-jurisdictional. Ms. Lange added that 

correspondence with both the MDE and USACE could be provided confirming this finding. 

14. Ms. Lange indicated that the existing culvert under Taxiway Foxtrot would be daylighted as part of the 

realignment of Taxiways R and F. Mr. Bole questioned if plans have been developed detailing the 

daylighting of the culvert. Ms. Lange indicated that they had not been at this time. 

15. Mr. Bole questions if approval was being requested for all of the projects shown in the JPA. Mr. Hurt 

indicated the entirety of projects having regulated impacts was included in the application to avoid 

piecemealing. Mr. Hurt requested guidance as to the best approach for the permitting of the projects 

since they will be constructed spanning a period of years. 

16. Mr. Bole continued on to USACE comment #2 (MHT review for clearance). Ms. Lang indicated that 

Phase 2 investigations had been completed at this time and clearance from MHT had been obtained. 

17. Mr. Bole reviewed the impact table created by JMT to address USACE comment #3. 



    
 
 

  
 

18. Mr. Bole requested clarification related to USACE comment #4 and whether the impacts currently 

displayed in the JPA represent a worst-case scenario. Ms. Lange confirmed that impacts depicted 

represent the anticipated worst-case scenario. Mr. Bole indicated that the USACE prefers to not split 

up and issue separate permits for projects associated with a program. Ms. Lange indicated that 

historically MDE has issued conditional authorization under previous JPA applications. Ms. Lange added 

that the MDOT MAA performs additional avoidance and minimization as the design of projects 

included in the JPA proceeds and modifies the conditional permit as the design of projects in the JPA 

advances. Mr. Bole agreed that this is the correct approach for the projects included in the JPA. 

19. Mr. Bole reviewed USACE comment #5 and questioned if MAA has a wetland mitigation plan. Mr. Hurt 

indicated that 1.04 acres of addition wetlands had been created as a result of the Kitten Branch Stream 

Restoration Project. Mr. Bole indicated that credit for the preservation of these wetlands would 

potentially be at a ratio of 10:1 or 15:1, preservation to impact. Mr. Bole questioned if additional 

mitigation had been proposed. Mr. Hurt indicated that it had not. Mr. Hurt added that mitigation 

opportunities are limited due to the nature of the airport. Mr. Hurt indicated that the MDOT MAA was 

looking into the possibility of mitigation banking. Mr. Bole indicated that a bank with USACE approved 

credit would need to be available prior to the issuance of a USACE permit for the projects included in 

the JPA. Ms. Lange indicated that the MDOT MAA has been exploring the placement of an easement 

over MDOT MAA parcels within which are designated wetlands of special state concern. Ms. Lange 

questioned if the USACE would accept the preservation of these wetlands as credit. Mr. Bole indicated 

that traditionally the USACE accepts preservation in lieu of permittee-responsible mitigation at a ratio 

of 10:1. Mr. Bole questioned if there was development pressure on the wetlands of special state 

concern. Mr. Hurt indicated that there was. 

20. Mr. Bole indicated that the USACE typically prefers that the mitigation plan is not entirely composed of 

preservation but that some form of wetland creation or enhancement is included as well.  

21. Mr. Bole indicated that the culverted area of Kitten Branch which is being daylighted would not need 

to be included in the mitigation amount. 

22. Ms. Lange indicated that the linear feet of stream restoration for the Kitten Branch Stream Restoration 

Project exceeded the impacts to Kitten Branch under MDOT MAA’s prior JPA. Ms. Lange indicated that 

no formal banking of the additional mitigation was completed. Ms. Lange added that Nick Osborne 

(USACE) would determine if the restoration of the mainstem of Kitten Branch was enough of a success 

to warrant the Kitten Branch Stream Mitigation Project a success even though the UT-1 portion of the 

project was not successful. 

23. Ms. Lange questioned if stream preservation could be used as mitigation. Mr. Bole indicated that this 

was correct. Ms. Lange indicated that the MDOT MAA parcels which contained the wetlands of special 

state concern included multiple streams. Mr. Bole clarified that in addition to the stream reach, a 25-

foot buffer on either side of the stream would need to be included in the easement. 

Field Review: 



    
 
 

  
 

1. The group proceeded to the field to review delineated systems beginning with the wetlands adjacent 

to Taxiway W. All systems exhibited excess hydrology due to recent rain events. KBT-3 was accepted as 

is. KBT-4 will be extended to include a linear feature that connects it with the tributary to Kitten Branch 

(KBTrib-1) prior to it being conveyed beneath Taxiway W. 

2. KBTrib-1 was accepted as a perennial stream. KBTrib-2 was accepted as an ephemeral channel.  

3. KBT-2 was accepted as is. 

4. King Branch and the adjacent forested wetlands were accepted as is. Mr. Bole clarified that the linear 

footage of existing culvert can be subtracted from the amount of mitigation required since the culvert 

will be extended. Mr. Bole requested that alternatives be considered to minimize impacts to the 

resources, including utilizing a one-lane roadway, use of a bottomless arch culvert, and incorporation 

of retaining walls to minimize the amount impact associated with grading within the adjacent 

wetlands. 

5. Bowden Branch was determined to be non-jurisdictional upstream of the perimeter roadway. This 

segment of the system is a concrete-lined ditch with no evidence of flow outside of rainfall events. 

Downstream of the perimeter roadway the system is intermittent until it flows into the stormwater 

management pond, at which point it becomes perennial. 

6. The isolated wetlands adjacent to Taxiway Victor were reviewed. All systems were confirmed to be 

isolated and not under the jurisdiction of USACE. MDE will regulate all impacts to these systems and 

appropriate mitigation will be required. 

7. The mainstem of Kitten Branch was not field reviewed; however, it was noted that similar to King 

Branch, the length of stream to be daylighted by removal of the existing culvert conveying Kitten 

Branch beneath Taxiway Foxtrot could be subtracted from the mitigation requirement associated with 

realignment of Taxiway Foxtrot. 

8. The previously restored tributary of Kitten Branch (UT-1) was reviewed as potential for stream 

restoration credit. Mr. Bole would consider repair of failed structures along the upper portion of the 

stream reach for compensatory stream mitigation as long as the culvert at the upstream end of the 

reach is removed. Without removal of this culverted access road crossing, USACE believes any 

restoration efforts to the downstream channel will be a temporary fix rather than a long-term solution.   

9. The group reviewed the incidentally created emergent wetlands adjacent to the sewer access roadway. 

USACE stated that wetland enhancement credit could be claimed if this area was enhanced with 

supplemental shrub/tree plantings. MAA stated that due to the location of the area off the end of an 

active runway, species chosen would have to not further attract potentially hazardous wildlife. In 

addition, species chosen would have to be low growing so as to not be future penetrations to Part 77 

surfaces.  

10. The group reviewed the Stony Run Wetlands of Special State Concern proposed for preservation. 

USACE stated that streams placed under easement would require a 25’ buffer on either side of the 

stream. Mr. Bole indicated that, while not currently codified in federal regulations, mitigation for 



    
 
 

  
 

stream impacts would require 3:1 (i.e., 3 linear feet of restoration for 1 linear foot of impact) for 

perennial stream impacts, 2:1 for intermittent stream impacts and 1:1 for ephemeral channel impacts.  

These meeting minutes represent the writer’s understanding of the issues discussed. Any additions or clarification of 

the statement above should be brought to the writer’s attention within 7 days. 
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Resource Name Plate # Classification Impact Length Impact Area Perm/Temp Impact Justification 

King Branch 1 1 PFO N/A 1,341 Permanent Grading and impervious for west side access roadway 

KBT-3 2 PFO N/A 10,019 Permanent Grading and impervious for the perimeter road

KBT-4 2 PFO N/A 5,282 Permanent Grading and impervious for the perimeter road

Kitten Branch 6 6 PEM N/A 7,824 Permanent Possible grading only 

Kitten Branch 7 6 PEM N/A 1,594 Permanent Possible grading only 

IS-1 7 PFO N/A 1,628 Permanent Grading and impervious for Taxiway V

IS-2 7 PEM/PSS N/A 7,062 Permanent Grading and impervious for Taxiway V

IS-3 7 PSS N/A 1,215 Permanent Grading and impervious  for Taxiway V access road

IS-2 8 PSS N/A *0 Permanent
Relocate Fire Training Facility impacts overlap with 

Relocate Taxiway V impacts

TOTALS 35,965 PEM=9,418 PFO=18,270 PSS=8,277

King Branch 1 Perennial 13 13 Permanent Grading for west side access roadway to New AMF

Kitten Branch 

Tributary 2
3 Ephemeral 113 900 Permanent

Grading for NW Quad Perimeter Road and/or 

Relocate Taxiway F & R

Kitten Branch 

Tributary 1
3 Perennial 158 3,818 Permanent

Grading and Impervious for NW Quad Perimeter Road 

adjacent to Taxilane W

Bowden Branch 4 Intermittent 141 423 Permanent Grading for the Relocation of Taxiways F & R

Kitten Branch 

Tributary 2
5 Ephemeral *0 *0 Permanent

Relocate Taxiways F & R  impacts overlap with NW 

Quad Perimeter Road impacts

Kitten Branch 6 Perennial 617 7,357 Permanent
Grading and impervious for the Relocation of 

Taxiways F & R

TOTALS 1,042 12,511

Plate  No. Wetland Floodplain

9 15 0

10 0 0

11 1 0

12 2 0

13 0 8

14 0 2

15 4 0

16 4 0

17 9 3

Total Impacts 35 13

PART 77 TREE CLEARING

Wetland Name

MBB-1

SW Branch 1

UK Wetland 1

Sachs Branch 2

Kitten Branch 4

Kitten Branch 2

88

29

37

WSSC

WSSC

0

13WSSC

4

0

1

1

Buffer

3

Aquatic Resource Impacts (Sponsor Preferred)

WETLANDS

WATERWAYS

Perennial=788/11,188 Intermittent= 141/423 Ephemeral= 113/900

*Impacts overlap with another project footprint



From: Bole, Donald R CIV USARMY CENAB (US)
To: John Hurt
Cc: Lisa Dosmann -MDE-; Mohammad Ebrahimi -MDE-; Robin Bowie; Darline Terrell-Tyson; Kim Hughes; Ryan

Lombardi; Leyla Lange; Snyder, Lindsey; Christine Varney; Eileen Sien; David Walbeck -MDE-; Roberta Walker;
Daniel Hinder

Subject: RE: Nontidal Wetlands Application - BWI Airport Improvements - 2018-60269
Date: Monday, June 11, 2018 7:06:07 PM

Mr. Hurt,

Thanks for the field visit on Friday, June 8th.  Please see the list of comments below:

1. Please add 1 wetland to the wetland delineation map and account for impacts.
2. Corps will process an approved JD and make a permit decision under MDSPGP.
3. You may consider conducting stream mitigation on the  channel that was previously graded, but not part of a
previousl stream restoration project as long as you remove the upper culvert to reduce stream velocity.
4. You may consider preservation of existing wetland that is not currently protected by conservation easement
within the Stony Creek watershed.
5. You may consider wetland enhancement (not preservation alone) for the newly created wetland along Kittens
Branch.
6. Please organize a meeting to look at wetlands along Stony Run after they have been delineated for preservation.
7. Please revise impact maps in color.

Please provide responses to these comments within 60 days of this correspondence or your permit application will
be withdrawn.

Thanks,
Don

Donald R. Bole
U.S. Army Corps of Engineers, Baltimore District
2 Hopkins Plaza
Baltimore, MD 21201
(410) 962-6079

Assist us in better serving you!
Please complete our brief customer survey, located at the following link:
http://corpsmapu.usace.army.mil/cm_apex/f?p=regulatory_survey

-----Original Message-----
From: John Hurt [mailto:JHurt@bwiairport.com]
Sent: Thursday, May 17, 2018 3:30 PM
To: Bole, Donald R CIV USARMY CENAB (US) <Donald.R.Bole@usace.army.mil>
Cc: Lisa Dosmann -MDE- <lisa.dosmann@maryland.gov>; Mohammad Ebrahimi -MDE-
<mohammad.ebrahimi@maryland.gov>; Robin Bowie <rbowie@bwiairport.com>; Darline Terrell-Tyson
<DTerrell-Tyson@bwiairport.com>; Kim Hughes <KHUGHES@HNTB.com>; Ryan Lombardi
<rlombardi@HNTB.com>; Leyla Lange <llange@jmt.com>; Snyder, Lindsey <LSnyder@jmt.com>; Christine
Varney <CVarney@adci-corp.com>; Eileen Sien <ESien@adci-corp.com>; David Walbeck -MDE-
<david.walbeck@maryland.gov>; Roberta Walker <RWalker5@bwiairport.com>; Daniel Hinder
<DHinder@bwiairport.com>
Subject: [Non-DoD Source] Nontidal Wetlands Application - BWI Airport Improvements - 2018-60269

Don,

mailto:JHurt@bwiairport.com
mailto:lisa.dosmann@maryland.gov
mailto:mohammad.ebrahimi@maryland.gov
mailto:rbowie@bwiairport.com
mailto:DTerrell-Tyson@bwiairport.com
mailto:KHUGHES@HNTB.com
mailto:rlombardi@HNTB.com
mailto:rlombardi@HNTB.com
mailto:llange@jmt.com
mailto:LSnyder@jmt.com
mailto:CVarney@adci-corp.com
mailto:ESien@adci-corp.com
mailto:david.walbeck@maryland.gov
mailto:RWalker5@bwiairport.com
mailto:DHinder@bwiairport.com
http://corpsmapu.usace.army.mil/cm_apex/f?p=regulatory_survey
mailto:JHurt@bwiairport.com


Please find attached a copy of MAA’s response to your review comments (received via email dated April 27) for
MDOT MAA’s proposed improvements impacting nontidal wetlands and waters at BWI Airport.

The original letter and supporting documentation are being sent to you via UPS Next Day delivery.

Please contact me with any questions regarding this submittal also we look forward to our onsite review scheduled 
for June 8th, 9AM at MAA’s office.

John

John G. Hurt
Manager, Environmental Planning Section
Office of Environmental Services

Maryland Aviation Administration
Baltimore/Washington International
Thurgood Marshall Airport
410-859-7384 (office)
410-859-7082 (fax)
jhurt@bwiairport.com <mailto:jhurt@bwiairport.com>

Mailing Address
P.O. Box 8766
BWI Airport, MD 21240

Overnight Shipping Address
991 Corporate Boulevard
Linthicum, MD 21090

________________________________

mailto:jhurt@bwiairport.com
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