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Executive Summary 

BACKGROUND AND SCOPE . . 

This report has been generated for the purpose of determining if the'Potomac yards' 
Development project may be affected by radar considerations, given its close proximity to , ' 

the ~ona' ld Reagan National Airport (DCA). Unlike airspace requirements, such ensuring 
clearance fiom approach paths where definitive regulations exist, there are no FAA 
published regulations, criteria, limitations or algorithms .for determining the acceptability 
of a given structure or group of structures with respect to potential radar impact. 
Additionally, the radar issue involves not only the FAA but also the Department of 
Defense as well as Homeland Security. 

Because of this lack of definitive, regulatory guidance the approach taken in this report is 
to do generate a relative comparison between the area in which the Potomac Yards project 
will be located with other areas surrou~.ding DCA. The area examined was the hemisphere 
fiom due north of the airport going counter clockwise to due south of the airport or as it 
might be viewed, the Virginia side of the airport area. please note the report discusses 
many of the technical issues related to radar affects in more detail including shadowing of 
areas and creation of phantom targets. 

SUMMARY OF FINDINGS 

The following summarizes our fmdings: 
The Potomac Yard project will very likely cause the FAA to raise the issue of 
potential radar impact. This is due to the projects close proximity to the DCA radar 
facility and the relative height (angle fiom radar to top of structure) of many of the 
structures. 
However, the number of large structure and relative height in the area northwest to 
west of DCA (Crystal City Area) is more 'dense' with more structures some of 
which have approximately the same relative angle to the radar as the most severe 
buildings in the Potomac Yard project. 
Unlike the Crystal City area, the area of radar coverage arc which 'sees' the 
Potomac Yard project is narrower with most significant structures within a 20 
degree arc of radar coverage. 
Because of the orientation and varied height of the proposed structures for the 
Potomac Yard project, the radar affect will be different from either a monolithic 
structure, or large structures arranged adjacent to each other on streets aligned in a 
straight path as is the case in much of the Crystal City area The 'campus' type 
design should have a mitigating factor on the overall impact. 
Unlike the Crystal City area, the Potomac Yard area is not positioned between the 
radar unit and the primary approach paths used by the airport. We believe this to be 
a significant difference. 
There are several mitigating strategies that can be employed without having a 
serious impact on the overall project. Frequent methods used involve the use of 
specific materials, such as special glass on surfaces to reduce radar reflectance as 
well as slight reorientation of buildings to reduce radar reflectance. Similarly, 



reorientation of buildings even a small amount can reduce reflectance as well as 
reduce the size of the surface presented to the radar. Having control over the 
design and position of so many structures is a great advantage over a situation 
where a single building is attempting to be positioned on a single plot not much 
larger than the building. 
None of these mitigation .methods should be considered until receiving an official 
FAA position regarding the project. 
This issues going forward will be to get a determination from the FAA that the 
presence of these structures does not generate iiny anomalies with the DCA radar 
system such as ghost images or false targets. Secondly, to get a determination that 
any shadowing effect that might exist because of the complex is minimal and does 
not create any operational impact. 

RECOMMENDATIONS 

We reco'mmend'the submission of the project to be FAA be done quickly so an initial FAA 
. , position can be determined as quickly as possible and dialogue can begin to resolve any 

perceived issues. Assuming the FAA's frnds that radar issues will need to be examined, it 
is reasonable to expect the Department of Defense and Homeland Security will become 
involved, though the interfacing with these other entities will be handled by the FAA. 
However, all of this interagency work as well as the studies within each, will have an 
impact on the timeline for achieving approval. This is our basis for the recommendation'for 
proceeding with the submission and establishment of this dialogue with the FAA should be 
as soon as.practicable. 



Radar Analysis Report for Potomac Yards Development Project 

SCOPE 

This report has been generated for the purpose of determining if the Potomac Yards 
Development project may be affected by radar considerations, given its close proximity to 
the Ronald Reagan National Airport (DCA). This analysis is focused solely on this aspect 
of the project. 

BACKGROUND 

Unlike the process for the determination of the interference of a structure with airport 
operations such as instrument approaches, the process for determining the impact on radar 
from a structure is not a direct process. For a single structure the effect is determined by 
factors including: structure size, including height and 'width' as seen by the radar, the 
reflectivity of the object which is effected by the materials used in construction; and how 
the structure is 'seen' by the radar based upon the distance from the radar as well as the 
radar frequency spectrum used While a single structure is difficult, multiple structures - 
each with all of it own characteristics - significantly increases the complexity of the 
process. 

.Because of this complexity there is a lack of definitive, regulatory guidance. This is further 
complicated by the fact that the concerned parties from the government include not only 
the FAA, but also the Department of Defense as .well as Homeland Security. An example 

. . 
of the sometimes vague nature of this process is indicated by a link off of the FAA website 
relating to obstacle determination. This link goes to a Department of Defense tool for 
'screening' potential radar impact for various types of radar systems including Long 
Unge, NEXRAD and Military Operations. Any point entered into the Long Range radar 
study along the Mid Atlantic States region within several hundred miles of the coast will 
return it as a 'red' flag indicating a study will be required - and height of the structure is 
not even an input to this analysis. It should be noted that this tool indicates no difficulty 
with NEXRAD or Military Operations. 

APPROACH TAKEN IN THIS STUDY 

Within the industry, a very conservative criteria for screening for structure that may require 
study, is to consider those objects which have an angle between the radar facility and the 

. top of the object of one degree or greater. In this report we will periodically refer to this as 
the 'relative height'. Additionally, in an area such as the DCA airport, the FAA has a 
tremendous amount of operational experience at this airport.. 

In view of this FAA experience we have approached this analysis by comparing the 
relative 'density' (number of objects within an area) and relative 'height' of the structures 
located in the hemisphere to the west side of DCA airport. By taking this approach we look 
to develop an overall strategy to aid in addressing potential FA4 concerns regarding the 
radar issue allowing us to draw comparisons that are directly relevant as well a contrasting 
the differences as they relate to the Potomac Yard project. 



METHODOLOGY AND TOOLS USED IN THIS ANALYSIS 

The data and most computations used in this analysis were derived from use of the Federal 
Airways and Airspace software tool which is a standard within the industry. While this tool 
provides a powerfid database of structures as well as navigation aids (such as radar) it does 
not have the ability to provide a 'ruling' or 'opinion' on any potential radar impact, for 
reasons previously described. 

The analysis methodology used made use.of this software in both its conventional manner 
for analyzing the potential airports and airways impact of a proposed structure, as well as 
in a 'reverse method' from that normally used for analysis of existing structures with 
respect to DCA Radar. A total of 28 geographic points were taken from the Potomac Yards 
data provided and were used as the study points. The selected points all generated heights 
of 130' AMSL or higher. The nonnal analysis was run on these points and this produced 

.. . 
the heights, distances and angles from the DCA radar facility. 

NOTE: The material provided for analysis did not inciude precise coordinates for 
the comers of all of the structures which we would consider as 'high risev which in 

, 
this analysis is an elevationaf over 130'AMSL. Consequently, the'nearest Set of 
geographic coordinates was used for the cited elevation. Experimenting with the 
coordinates to slightly reposition them to determine what effect this might have 
indicated there was no substantial effect to the data that would affect this analysis. 

To study the existing structures in the DCA studied area, the radar location and elevation 
were used h the software as the 'study point' and a report for the current surrounding 
obstacles was generated. This report provided the location (latitude and longitude), 
distance fiom the radar facility and the AMSL height of each of the structures. The 'angle' 
from the DCA radar facility to the top of the structures was then computed. Structures 
without significant radar impact such as smoke stacks and antennas were removed fkom the 
data output to simplify and more focus the analysis. The resulting data was then placed in 
tables and divided into sectors of 30 degrees of arc starting fkom due north and moving in a 
westerly (counter clockwise) direction until reaching due south. Within each of these 
sectors, the values were sorted by bearing fiom the radar facility (heading DEG), distance 
from the facility (heading RANGE) and the relative height (heading ANGLE). All of the 
information listed above is provided in tables included in the Appendix to this report on 
pages 1 through 4 of the Appendix. The Appendix title page provides a legend of the 
headers used in the data tables. 

ILLUSTRATION OF DATA WITH GOOGLE EARTH 

In an effort to illustrate the height and distribution of the various structures, the data was 
formatted and uploaded to Google Earth. Several saved images from this exercise are 
presented on Appendix pages 5 through 1 1. Also transmitted with this report is a file 
entitled DCA EarthPointExcel.km1. When loaded onto a computer which supports Google 
Earth, double click on this file and it will open Google Earth and load all of the present 
obstacles as well as the study points. 



When viewing the obstacles in Google Earth, the following should be noted: 

Existing structures fiom the data tables are depicted as BLUE balloon icons, while. 
the study points for the Potomac Yard project are depicted in RED with a small 
square in the center. 
The 'numbers' which appear as the name of each structure indicates the angle 
between the structure and the DCA radar facility. 
When zooming into l ~ w e r  altitudes and viewing .the structures ,at an angle, Yellow 
lines will appear between the balloon icons and the, ground. The ground point of the 
line is the actual coordinate the line length reflects the actual height of the object. 

ANALYSIS AND INTERPRETATION OF DATA 

The Potomac Yard project will very likely cause the FAA to raise the issue of . . 

potential radat impact due to the following: 
Of the 28 study points within the Potomac Yard project, all are between 4,500' 
and 6,800 feet of the radar antenna at DCA. 1 

r All 28 study points had an angular position of greater than 1 degree between the . . 
structures elevation and the radar facility. 
17 of these points were 1.5 degrees or  greater 
8 were 2.0 degrees or greater. 
Consequently, it is reasonable to believe the FAA will want to do radar analysis . . 

of this project. 
I '  

See Appendix Pages 7 and 9 for graphical illustration of Potomac Yard project 
to radar and associated arigles. 

However, the number of large structure and relative height in the area northwest to 
west of DCA (Crystal City Area) is more 'dense' with many structures some of 
which have approximately the same relative angle to the radar as the most severe 
buildings in the Potomac Yard project. 

Within the sector between 300 and 329 degrees, there are a total of 63 
structures 
37 with an angle greater than 1.0 degrees 
14 with an angle greater than 1.5 degrees 
5 points. with an angle greater than 2.0 degrees 
See Appendix Pages 6,7,8 and 10 for graphical illustration of this area and 
associated radar angles. 

Unlike the Crystal City area, the area of radar coverage which 'sees' the Potomac 
Yard project is much narrower with most significant structures within a 20 degree 
arc. 

All study points fall within a 22 degree arc. 
All points with an angle greater than 2.0 degrees are within a 16 degree arc. 

r All points with an angle greater than 1.5 degrees are within an 18 degree arc. 
See Appendix Pages 6 and 7. 



Because of the orientation and varied height of the proposed structures for the 
Potomac Yard project, the radar affect is'will be different fiom either a monolithic 
structure, or large structures arranged adjacent to each other on streets aligned in a 
straight path as is the case in much .of the Crysbl City area. The 'campus' type 
designshould have a mitigating factor on the overall impact. 

Many, though not all, of the largest structures are oriented in a manner that 
reduces their profile to the radar signal. 

While many of the structures will be shadowed fiom the radar effect by closer 
and larger building, for study purposes we have assumed the ratio of such 
structures is equivalent to that experienced in the comparison areas. However, 
there is no question the campus style format, along with the lack of other 
existing structures of size in this area, should provide a mitigating effect. 

Unlike the Crystal City area, the Potomac Yard area is not positioned between the 
radar unit and the primary approach paths used by the airport. We believe this to be 
a significant difference. The following is a review of the DCA Arrival Routes as 
well as relevant instrument and visual approaches for DCA. All of the Arrival 
Routes and Instnunent Approach procedures cited here are contained in the 
Appendix to this report. . 

BILLIT ONE ARRIVAL - Appendix Page 12 
Routes traffic fiom the east of the airport to the airport. Traffic never travels 
through the Potomac Yard area. 

CLIPER ONE ARRIVAL - Appendix Page 13 
0 Routes traffic fiom the northeast of the airport to the airport. Traffic that 

will be landing on Runway 1 (to the north) will be vectored south to 
intercept the final approach course h r n  the southeast and consequently not 
near the Potomac Yard area. 

ELDEE FOUR ARRIVAL - Appendix Page 14 
This arrival route would direot traffic near the Potomac Yard area, however 
when passing this area that would be farther west of the project an at an 
altitude of between 4,000' and 5,000'. The project should have no affect on 
radar for these operations. 

IRONS FOUR ARRIVAL - Appendix Page 15 
This arrival procedure is designed to position aircraft arriving in the DC 
area, however the procedure ends at a point 20 miles south of DCA and 
consequently is not a factor. 

MOUNT VERNON VISUAL RUNWAY 1 (Visual Approach) - Appendix 
Page 16 

This approach does involve an anival from the south with the aircraft 
normally positioned on the approach at a point in the center of the river at a 
point approximately 10 nautical miles (approximately 11.5 statute miles) 
south of the airport. While no required or recommended altitude is provided 
for this point, the suggested altitude at a point approximately 6 statute miles 
south of the airport is 1,600'. From the point at which the aircraft is 



established on this approach anywhere along its path, it is outside the radar 
signal that would pass through the Potornac Yard area. 
OKAAY ONE ARRIVAL - Appendix Page 17 

This arrival is used for aircraft arriving from the south. If runway 1 is in 
use, the aircraft will be vectored east at IRONS intersection - over 20 
miles south of DCA - and when runway 19 is in use, the aircraft will be 
turning north at a point that is southwest of the Potomac Yard project. 
The arrival indicates aircraft should expect to cross the OJAAY 
intersection at 10,000' when landing on Runway 1. It is realistic to 
expect that aircraft landing on runway 19, which will have to travel 
much farther prior to be established on the approach, will be at a similar 
altitude when approach SAMMO intersection which is the nearest point 
to this project. Consequently, radar interhence should not be a factor. 

RIVER VISUAL RWY 19 - Appendix Page 1 8 
This visual approach, which one of the most frequently used arrivals at 
DCA, brings aircraft in h r n  the northwest quadrant of the airport to 
establish them on the route where they follow the Potomac river to the 
airport. This path is outside any area related to the P o t o m  Yard 
project. 

WZRRD TWO ARRIVAL - Appendix Page 19 
This arrival route ends well west of the DCA area and is not a factor. 

SKILS ONE ARRIVAL - Appendix Page 20 
This route takes traffic east of the airport and therefore is not a factor. 

VOR RWY 1 - Appendix Page 21 
* This instrument approach has the aircraft pass between Potomac Yard 

and the radar facility but does not place the project between the landing 
aircraft and radar facility. 
This approach plate illustrates the large number of high obstacles 
located to the northwest of the airport as compared with those located to 
the south in the area of the project. The 223' obstacle noted south of the 
airport is a power plant and the 462' obstacle is the Masonic Temple. 
Both of these items are labeled on the Mount Vernon Visual Runway 1 
approach plate. 

RNAV (RNP) RWY 1 - Appendix Page 22 
This approach has the aircraft established on its final approach course at 
a point almost 12 statue miles south of the airport and in a position 
where it is on the eastern side of the Potomac river at an altitude of 
2,500'. The aircraft remain east of the project at all times. 

ILS RWY 1 (CAT I and CAT 11 Approaches - only CAT 1 in Appendix) - 
Appendix Page 23 

This approach has the aircraft established on its h l  approach course at 
a point 5 miles south of the airport and on the east side of the river. The 
aircraft remain east of the project at all times. 

COPTER ILS OR LOC RWY 1 - Appendix Page 24 
This approach is functionally the same as the ILS RWY 1 approach with 
respect to the project consideration. 



GOING FORWARD 

The issues going forward will be a) to get a determination fiom the FAA that the presence 
of these structures does notgenerate any anomalies with the DCA radar system such as 
ghost images or false targets and b) to obtain a determination that any shadowing that 
might exist due to this project, is minimal and does not create any operational impact. 

When working with the FAA on the first issue, there are several mitigation strategies that 
can be used should there be a concern regarding disturbance to normal radar operation. 
Properly thought out and negotiated, these can be accomplished with little serious impact 
to the project, however mitigating that impact requires discussions with the FAA begin 
before the project progresses to a point where small changes become very expensive. 

The most fiequent methods of mitigation for these issues related anomalies generated by 
radar reflectance involve the useof materials to minimize radar reflect that might present a 
problem as well as potentially reorienting buildings to reduce not only the the building 
impact, but also the cumulative effect. Having control over a complex this large presents 
tremendous opportunities to mitigate these conditions. With virtually no existing structure 
in the existing area, the ability to adjust yet rerimin innovative with the initial design intent 
is far easier then working to position a single building in a previously built-up area. Issues 
with respect to shadowing can also be addressed with slight reorientation, however we 
believe the arrival procedures which exist today should in themselves aid in demonstrating 
any effect here will not have an operational impact. 

However, none of these mitigation methods or strategies should be considered until The 
FAA has issued an official FAA position regarding the project. Therefore, the sooner this 
project is filed, the soon the FAA's studies (and those of DoD and Homeland Security as 
necessary) can begin. 
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j - APPENDIX 
I 

I 
Legend for Obstacie Tables In Appendix Pages 1 - 4 

I 

I STATUS - "0" indicates it is an object which the FAA has confirmed and studied, a "U" 
I indicates it is unconfirmed (potentially grandfathered). "P" indicates proposed and is used 
I in the final table to indicate all study points used in this analysis. 

TYPE OBSTACLE -Normally obvious as a building, or building with tower or bridge. 
Those items which were classified as 'stacks' or as only a tower were removed from the 
data tables to make the study more relevant. 

CITY - City in which obstacle is located. 

ST - State 'in which the city is located 

LATITUDE and LONGITUDE - In degrees, minutes and seconds. All latitudes are North 
and all longitudes are west. 

j RANGE -Distance hi feet fiom the DCA radar facility to the base of the obstacle. 

DEG - Bearing fiom the DCA radar facility (based upon true north) to the cited obstacle. 

QUANTITY - Indicates the quantity of obstacles of that type at the cited location. 

AMSL - The elevation Above M&n Sea Level to the highest point of the cited obstacle in 
feet. 

ANGLE - The angle formed h m  the base of the radar facility h m  a horizontal plane and 
a line projected up to the highest point of the obstacle. 

Columns to the left are used to mange the various obstacles by their distance (in feet) fiom 
the radar facility to the obstacle. The intent is to provide a visual indication of the 
distribution of these obstacles and their height. 

The tables are created to reflect 'sectors' of 30 degrees beginning with due north and 
rotating in a counter clockwise fashion. The exception to this is the last table which 
contains all of the proposed project study points.. 

Points with Angle > than (degrees) - This includes adjustments for multiple structures and 
consequently may total more than a straight count of the line entries unless the QUAN 
field is also evaluate simultaneously. 

Notes Regarding Google Earth Imagines 
e Blue 'Tear Drop' icons are existing obstacles and Red icons indicated the proposed 

project icons. 
Number associate with object indicate angle to the DCA Radar Facility. 



Obstacles Platted from DCA Radar 

l~oints with Angle * than (degrees) I 31 



Obstacles Plotted from DCA Radar 
An Distances in Feat Dearees UI) To 5001 to 7501 10 10000 to 12500 to 15001 to 17501 to 20000 to > 

Points with Angle >.than [degrees) 1 54 
1 S 29 ,. 9 

Points with Angle > than (degrees) 1 8 
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Obstacles Plotted from DCA Radar 
V 2 2  TYPE All Distances In Feet Degrees Up To 5001 to 7501 to 10000 to 12500 to IS001 to 17501 to 20000 to > 
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I .5 1 
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Obstacles Plotted from DCA Radar 
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WASHINGTON/ R O N W  REAGAN WASHINGTON NATKINAL 

CUPR ONE ARRIVAL (RNAV) . WAMINGTW DC . 
POTOMAC APP CON 
128.7 307.9 
WASHINGTON NATIONAL AllS 
132.66 

NOTE. RADAR Required. 
NOTE: 1. DME/DME/IRU or GPS reauired. 

NUGGY 
Non-Turboistr: 

exped to cross at 1 1000. 

RONALD REAGAN 0 
WASHINGTON NATIONAL 4 FELW 

NOIE: Chad not to scale. 

ARRIVAL ROUTE DESCRIPTION 

MODENA TRANSITION (MXE.CLIPRI ): 

LANDING RWY 1 : From over EYESS via 
228' tmck to BRUNC, hence as depicted to 
CAVDI. Depart CAVDl heading 1 8S0 for wctors 
to Rnal approach coune. 

LANDING RWY 19: From over EYESS vio 
282' tmck to EDDWD, thence as depicted to 
NAYES. Depart NAYES heading 325" for vedon 
to final approach coune.. 

WASMNGTON, DC CUPR ONE ARwAL (RNnvl WASHINGTON, R O W  REAGAN WASHINGTON NATIONAL 
(CUPR.CLIPR1) 09071 
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(ELDEE.ELDEE4) 0 ~ 1 s  . ~ I ~ F W  

ELDEE FOUR ARRIVAL - (RNAV) . WASHINGTON, DC 
z 

OOOE 
. $  
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~RONS FOUR ARRIVAL 

I 19.65 3223 IX4 AWUVW ONLY) 
128.35 W1IS (ADW AWUVW ONLY) 
A N M W A W A T I S  
113.1 251.05 
W ~ G T O N  NATlONAL AW 

WASHINGTON, DC 

1 

NOTE: 

NOTE: 

Almt use DCA ATlS to 
determine he direction 
of landing prior to IRONS 
IN. (DCA only]. 

: PROHIBITED AREA (P56) 1.5 N M  
NORTH OF DCA-AVOIDSURFACE 
TO 18,W MSL lNMRMATlON 

. . . .From over IRONS IM: 
Ronald Reagan Washin ton National Ai ort [DCA on ): 

IANMNG SOUTH: %en ria OCA R-1% to SAh4M W heading krvecion to 
the final approcach course. 

8 
LANDING NORTH: Expect vecton to final approach course. 

All other airports: Gpect vecton. 

IRONS FOUR ARRIVAL WASHINGTON, DC 
(IRONS.IRONS4) 08269 

Appendix - Page 15 



MOUNT Y ERNON VISUAL RUNWAY 1 387"N~72mW WASH'NGToN1k 
Amdt 3 09015 .WASHINGTON/RONAID REAGAN WASHINGTON NATIONAL (DCA) 

. 
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Aircraft may ~roceed via DCA VORjDME R-I89 (009" inbound) to DCA 5.6 DME, then 
follow the Potomac River to the airport. 



(OJAAY,OJAAYl] 09183 

,OJAAY ONE A R R W  
POTOMAC APP CON 
1 1  9.85 322.3 
WASHINGTON NATIONAL AnS 

' 132.65. 

ST-443 (FAA) 

(RNAV) 
WASHINGTON1 R O W  REAGAN WASHINGTON NATIONAL 

WAyuNGToI.LK 

MELOE 

SCRIP 

I 
NOTE: RADAR Required. IRONS P;) 
NOTE: 1. DME/DME/IRU or GPS required. 

2. RNAV 1. 

NOTE: PROHIBITED AREA (P-56) 1.5 NM 1' 
NORTH OF DCA-AVOIPSURFACE A OJAAY 
TO 18,000 MSL Expect to cross ot 10,000'. 

250. when landing RWOl 

4 NM 

RICHMOND 

NOTE: Chort not to stole. 

ARRIVAL ROUTE DESCRIPTION 

From RIC VORTAC via 01 track to EPICS WP, thence as de icted to MELOE WP, 
depart MELOE WP heading 325. for vectors ,to final approact course. I 
LANDING RWY 1 : After IRONS, expect mdar vectors b final opprooch couna. ' 
LANDING R y  19: Deport MELOE WP heading 32S0 for vectors to final approach 
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h u b 4  OPBlS 

'RIVER VISUAL RWY 1 9 WASHINGKIN/ RONAID REAGAN WASHINGTON NATK)W CAI 
AL-U3 I F A N  W M N  J? 0 N . K  

I RIVER MSUAL RWY 1 9 I 
Aircraft may visual follaw the river to'the air ort, or may proceed via the DCA 
VOwDME k328 ( t 4k inbound) or via the &rrl LDA Rwy 19 Approach to 
o h m  Georgetown Rn-ir or he DCA 4 NM &E fix,then Mla b e  r h r  to 
the airport; 

I NOTE: Clearance for visuol opproach does not authorize penetration of P-56. 1 
RIVER VISUAL R W Y  1 9 "S1'N-n"2W WASHINGTON, DC 

Amdl 4 OW15 WASHINGTON/ RONALD REAGAN WASHINGTON NATIONAL (DCA) 
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(WZRRD.WZRRD2) 09071 mu3 (FAA) 

WZRRD TWO ARRIVAL WASHINGTON. DC 

WZRRD TWO ARRIVAL 
(WZRRD.WZRRM) 09071 

WASHINGTON, DC 
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(SKILS.Sflfil1Ow71 
ST-443 [FAA) 

SKlLS ONE ARRIVAL (RNAV) 
WASHINGTON/ RONALD REAGAN WASMNGTON NATIONAL 

WAWNGTON. DC 

POTOMAC APP CON 
118.7 307.9 C 
WASHINGTON NATIONAL ATlS 
132.65 \ ?" 

NOTE: LANCASTER TRANSITION: 
For'Non-GPS equipped aircrah, 
EMI DME must be operational. 

NOTE: PHIUPSBURG TRANSIRON: 
For Non-GPS equipped bircraft,'TON, 
SEG, and W D M 6  must be opemtional. 

\F SHlLO -1 8000 9 3 O  

(41 

SKlLS 

ARRIVAL ROUTE DESCRIPTION 

LANCASTER TRANSITION (LRP.SKILS1): 
PHIUPSBURG TRANSITION [PSB.SKILSl 1: 

WASHINGTON NATIONAL 

From over SHlLO via 193" track to SKILS, 
H~TEK then.via 193O truck to BAL VORTAC, 

then via 2326 tmck to EYESS, then via 
1 

NOTE: Turbojets Only. 
NOTE: RADAR Required. =G$j ey 
NOTE: 1. DME/DME/IRU 

or GPS required. 
2. RNAV 1. 

NOTE: PROHIBITED AREA .(Pi561 
I 

1.5 NM NORTH OF DCA- 
AVOID-SURFACE TO 

qawl 0) 

18,000 MSL. 2 

NaE: Chon no1 to scale. i 

runway tmnaitlona. 

IANDING RWY 1 : From wer EYESS vio 
228" track to BRUNC, thence as depided 
to CAVDI. De art C A W  heading 185" 
for wctors.ta Rnol opproach course. 

LANDING RWY 1 9: horn wer EYESS via 
282" track to EDDWD, thence as depicted 
to NAYES. Depart NAYES heading 325" 
for vectors to final approach course. 

WASHINGTON, DC ONE ARRIVAL (RNAV) WASH,NGTON/ ,-REAGAN WASHINmN NAllONAL 
(SKIlS.SKILS1) 09071 
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WASHINGTON, DC WASHINGTON/RONALD REAGAN WASHINGTON NATIONAL @CA) 
Amdl I3 OW71 38'51'N - 77'OZ'W VOR R W Y  1 

WAYIINGTON, M: 4-443 [FAA) 

Appendix - Page 21 

W M ~ ~ N ,  VOR RWY 1 
RONALD REAGAN WASHINGTON NATKF4Al (DCA) 

;&Ida mz 
Apt dew 1s 

"- DCA 
111.0 

chsn7 
APP CRS 

Oo6' 
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WMNGTON, DC N-443 {FAA) ' 

f 
t: 

$ 
f: 
0 w 
a 
U 
B 
N '0 

0 

WASHINGTON, K 
h d t  40 OW71 

WASHINGTOW R O W  REAGAN WASHINGTON NATIONAL @CA) 
38'51' N - ;rPOZ W ILS R W Y  1 
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Potomac Village 
Storm Water Master Plan Concepts 

August 27,2009 
Revised: November 25,2009 

Purpose 

The purpose of this document is to summarize the approach to stormwater design for;the,, - ,, 

Potomac Village Development team is considering to comply with the ~ i t ~ ' o f , ~ l exa~dd ia .  .,. 

Chesapeake Bay Act utilizing Conventional, Low Impact Development (LID) and lntegiated ' .. 
0 

Management Practice (IMP) methodologies. LID, as defined'by the LID Centefi, ir) beltsvi~e ' , .  

Maryland is "an innovative stormwater management approachwith a basic priO,&le that is '"' ,,,,.': 
.,' I 

modeled after nature: manage rainfall at the source and using ;hiformlydi~tdbute@ , : 

decentralized micro-scale controls." The 
storage, reuse, evaporation and detention 
US EPA and others can be found at www.epa.gov and 
primary component of the LID design effort is the 
features that form the building blocks of LID. 
the potential to serve as IMP's. They can 
tops, medians and parking lots. 

~. : 

The five basic tools of the LID system include: i 
, + ,\, \ 

1. Conservation measures j ,\,. ,,/ ! : " 

, .. , i' 

,,,.b,. 2. Impervious surface reductions . . I 

\ \\.. 
: ..i 

3. Slowing water flow using the landscape , ., 

4. Implementation of IMP's to reduce runoff and clean the water''\,,,\ '\ I/' . \ 

\ ,.. .'. \.. 
2, ,. 5. Advocate pollution prevention measures to reduce the introductioh,,of \,.:< 

.. : i(\ 

pollutants to the environment. ; \~ ,,/ \.,,. 
\,~ 

/ : " .  ,\. 

I / : ,, 
During the Coordinated Development District (CDD) process, the owners of 
considering the implementation of a variety of BMP's, LID'S and IMP's 
stormwater runoff as outlined below. 

\,,/'I <: 
. . 

Storm Water Manaaement ; ,; '.. 
! ,.." 
L' \.. 

Storm Water Management quantity has not been required by the City of Alexandria for the 
Potomac Yard Project as a whole subject to the availability of adequate outfalls to the Potomac I 

River and Four Mile Run. In 1995, studies were conducted, submitted and approved by the City 
and appropriate infrastructure was constructed to collect and convey storm water to the 
Potomac River and Four Mile Run. If water quantity was controlled in the conventional sense, 
by detaining the 2 and 10 year storm events, it is likely that the peak flows resulting from the 
detention would coincide with peak events of the Potomac River and Four Mile Run thus 

I I 
\ rh-. ohriatopher consultants. Itd. 

9900 maln street (fourth floor) 
falrfax, virglnia 22031-3907 

voice 703.273.6820 

tax 703.273.7636 

web site wurr~l.christopherconsuItants.com 



aggravating previously existing flood conditions. This is documented with the Four Mile Run 
Channel Improvement project where the Army Corps of Engineers spqcif'iqally requests that 
storm water detention not be provided in the lower reaches of Four Mile R U ~ ,  Portions of 
Potomac Yard and all of Potomac Village drain directly into the Four Mile ~ u n \ ,  

\ 

Water Quality is regulated by the Chesapeake Bay Act. 
delegated to the local authorities in the State of Virginia. 
Alexandria developed their version of the CBA. It is now standard 
storm water and to reduce the pollutant loads draining into waterways 
(designing and constructing) Best Management Practice systems into 
what mandates the need for water quality treatment. 

// 
1' 

\.. 
\ 
\ 

I .' \ 

Existinn Conditions '\, 
\ 

As most know, the land on which the proposed Potomac Villa 
from an operating railroad yard in the late 80's and early 90's 
foot Retail Center. This site is located at the north end of the 
Yard. Design started on the center in 1994 and construction 
completed in 1997 and 1998. When the site was developed, 
developed and implemented to comply with the Chesapeake 
Two underground infiltration systems were designed to treat 
portion of the site. One extended detention dry pond and 
solution. Several large diameter storm water conveyance 
to convey the storm water to Four Mile Run and 
convey future flows from lands south of the Retail 
the locations of these features. These features all 

When the CDD plan for the Potomac Yard south of the Retail Center was develop 
approved, the large diameter storm water conveyance pipes were planned to be 
the large wet pond south of the existing movie theater and east of the planned Potoma 
Avenue. The design solution anticipated with the approved CDD plan included 
the Retail Center Wet Pond with the pond being integrated into the proposed 
and open space system as an open space amenity. There was also another 
further south near Monroe Avenue and the incorporation of bioretention 
with sand filters) into the Landbay K park. These additional systems 
and upgrade to the existing wet pond south of the movie theatre 
compliance with the City's CBA ordinance. 

\ 

Design Approach a , \ 
We have prepared the attached plan and handouts which will identify conceptually, the technical 
approach to our solution to providing water quality treatment for this project. In addition, the 
design team has been enhanced by adding WSSl to the team to enhance our approach to . 

stormwater. We have included with this effort a brief history of the project, a written description 
of the existing conditions (both noted above) and included as part of the plan set an existing 
condition plan for the project. We have provided an overview of the design requirements and 
what a LIDIIMP system is. We have provided existing and proposed drainage divide maps, an 

Prepared by christopher consultants, Itd. 2 



overall grading plan, a detailed grading plan of the new wet pond designed as a Level II facility 
as described by the proposed Virginia stormwater regulations and the;.'d water quality work 
sheets as currently required by the City. The purpose of including the is to show that 
we can comply with the City's current CBA. We have also included as,upple 
memorandum by WSSI which establish new petformance standards th&yieeqxce6?ntce 

',.. currently proposed storm water regulations in Virginia. 
p, \; ,,. / $\.. 8 ~ . 

Potomac Villaae 
;.\ ' -f ', ., 
.' \ ! ..' 

\.\, 

, .' \ 

We are considering the following solutions to treat the stormwater 
compliance with the CBA: 

1. Design of an open space amenity at the north end 
Run that includes a storm water feature. This 
and will treat approximately 213 of the sites 
the area being treated by this facility. The 
BMP narrative and is based upon the site 
The calculations are of course subject to 
impervious cover. See WSSI 

2. All of the building on this site 

b. Of the 50 % 
surface materials, i.e. pavers, bricks, etc. 

c. 'C' values 

a. Bioretention basins and filters (rain gardens) 
b. Sand filters 
c. Cartridge filtering systems 
d. Tree box filtering systems (a Filterra type of system) 
e. Bioretention Curb Extensions and Sidewalk Planters 

the public right of way. 
6. The use of Rain Gardens in the open spaces within each block. 
7. The use of a significant number of tree wells that will be 5' by 10' along all city 

streets. (see open space plan by others) I' 

8. The use of green spaces within public rights of way at street intersections, bus stops, 
etc (see open space plan by others) 

9. Implementation of a variety of structured systems at each inlet to begin to treat the 
water at the source and to slow it down. 

Prepared by christopher consultants, Itd. 



10. As the project proceeds to .be developed over the next several years, technology will 
change and improve.' We do not want to limit ourselves at th'k,time to whatever 
technology will make itself available in the future. (:, "\. . 

We do not think the following are applicable systems to be used on 
reasons: \ 

1. Systems relying solely on infiltration - limited 
systems with engineered soils and 

2. Bioretention and vegetated swaks (grass swales 
environment unless permitted by the City to be 

Landbav G loffsite water1 

This Landbay was planned and 
edge of Landbay F. The 
Yard Development for 
and upgraded to be an open 
Potomac Avenue is revised 
surface for this facility will be eliminated. We 
The concept is to divert the first H inch of 
vault. Once this vault is full, the larger 
diameter storm water conveyance 
designed into the storage tank, a 
water to the linear park adjacent 
drainage system, vegetated or 
systems will be made of a variety of IMP'S as outlined above but most likely an underg ouhd, 
treatment system. The possible systems can include a vegetated swale, a cartridge tr ,afment 

the water. In addition, it is possible that this water could also be used completely parti ly to 
system, tree wells; rain gardens or sand filters within Potomac Avenue or the new-: ,,$ 
irrigate the portions of the Landbay K park system 

Conclusion 

we measure up: 
Let us now review once again the principal tools used in a LIDfIMP storm water syst 

1. Conservation measures: 
Given that his site is highly developed as a retail center, that Four Mile Run i 
gabion flood control project designed by the Corp in the late 
1995, this was an operating railroad, there are not many natural 
protect. So this tool is not applicable. 

2. Impervious surface reductions: 
As an operating retail center and a previous operating railroad yard, this site, as it I 

stands today has a significant amount of impervious surface (parking and roof 
tops). With this redevelopment, over 25% of this site is planned to be pervious. 
See open space plan by others. This is a good tool for us. 

Prepared by christopher consultants, Itd. 



3. Slowing water flow using the landscape 
We are considering the use of a variety of IMP systems,de 
including biofiltration, green roofs, bioretetion systems 
public and open spaces that are hardscaped and water 
irrigation purposes. 

4. Implementation of IMP'S to reduce runoff and clean the water: . ,.. 
See above 

5. Advocate pollution prevention measures to reduce the 
environment 

a. The owner is helping to finance a BRT system 
donations, financial contributions, etc that w~ll  
ridership, thus reducing pollutant discharge 

6. This plan proposes a 60%+ reduction in nutrient 
generated on the site (40°h below what will be 
regulations are approved), a 15% rainwater 
planned to be required) and a 30% 
to be required). 

\ 
\ 

Prepared by christopher consultants, Itd. 



MEMORANDUM 

To: Bill Zink (via e-mail: billzink@ccl-eng.com) 

From: Jennifer Brophy-Price 

Date: November 24,2009 

Re: Potomac Village Stormwater Concepts 
Performance Specifications 
WSSI #21812.01 

Cc: Mike Rolband, WSSI (via email: mrolband@wetlandstudies.com) 
Morgan McCaffrey, McCaffrey Interests 
(via e-mail: mmccaffery@mccafferyinterests.com) 

Pursuant to Task B of the October 21,2009, Agreement between Wetland Studies and Solutions, 
Inc. (WSSI) and McCaffrey Interests (the "Client"), this memo details the draft stormwater- 
related performance specifications for the Potomac Village project (the "Projecty'). 

WSSI has developed three performance specifications for the Project: Nutrient Loading, Water 
Harvesting and Reuse, and Total Runoff Volume Reduction. The specifications were developed 
after modeling various scenarios with the Virginia Runoff Reduction Method (VRRM) 
Worksheet (revision 9/30/2009). Based on the models, the performance specifications below are 
achievable using currently technology and allow for flexibility for future technologies. 

Performance Specifications and Discussion 

Nutrient Loading 
The Project shall achieve an overall post-development TP load less than or equal to 0.65 
lb/ac/yr. The post-development load shall be calculated using the Virginia Runoff Reduction 
Method (VRRM) Worksheet (revision 9/30/2009), published by the Virginia Department of 
Conservation and Recreation (DCR). The loading calculations shall be performed on a 
block-by-block basis and shall include the efects of community-wide BMP's (such as the wet 
pond) that are proposed in the Plan Set titled, "Potomac Village BMP Exhibit, " and dated 
August 28, 2009, as they apply to the subject block. For the purposes of the loading 
calculations, a block shall be defned as the area enclosed by the centerlines of adiacent 
streets; bloch shall include the portion of each adjacent street that falls within the area 
bounded by the centerlines. 

Those bloch served by the proposed Level 11 wet pond (as defned in Virginia DCR 
Stormwater Design Specification No. 14, Version 1.6, dated September 30, 2009) shall 
maintain a TP load less than or equal to 0.60 Ib/acbr, and those bloch not served by the 
proposed Level 11 wet pond shall maintain a TP load less than or equal to 0.80 lb/ac/yr, to 
achieve an overall total TP load less than or equal to 0.65 Ib/ac/yr. 

During the construction phase of the project, the TP load from all portions of the site shall be 
less than or equal to 0.80 Ib/adyr. "Construction phase" shall be dejned as pny point in 

5300 Welli~~gton Branch Drive Suite 



Mr. Bill Zink 
November 23,2009 
WSSI #21812.01 
Page 2 of 5 

time that the proposed wet pond is in use as an erosion and sediment control BMP for 
purposes of constructing any portion of the Potomac Village site. Once all erosion and 
sediment control bonds for the project have been released, those blocks served by the wet 
pond shall achieve a TP load less than or equal to 0.65 lb/ac/yr. 

Discussion: 
Article XIII, Section 13- 103 6(S), of the Zoning Ordinance of the City of Alexandria (the 
"City"), codified through Ordinance No. 4609, adopted June 23,2009, defines 
redevelopment as, "the process of developing land that is or has been previously developed." 
This definition applies to the Project site; therefore, the proposed DCR stormwater 
regulations require that the site achieve a 20% reduction in Total Phosphorus (TP) from the 
previous development (from approximately 1.70 lb/ac/yr to approximately 1.36 lb/ac/yr). 
The Project, however, seeks to go well beyond the requirements of the proposed regulations 
by reducing TP by over 60% to 0.65 lb/ac/yr. 

The project's construction phase presents a unique issue with regards to the proposed wet 
pond. It is anticipated that, during project construction, the wet pond will act as a sediment 
basin to control erosion and sediment runoff and will not effectively serve as a stormwater 
management BMP. Therefore, those areas served by the wet pond will require a TP loading 
goal equal to the loading required by the areas not served by the wet pond until such time as 
the wet pond is taken offline as an erosion and sediment control. 

Calculating all post-development loads with the VRRM Worksheet (revision 9/30/2009) will 
ensure that all calculations are done on "equal footing" and are based on the most up-to-date 
regulations at the time of Master Plan approval. 

2. Water Harvesting for Reuse as Irrigation 
The Project shall re-use no less than 15% of the total annual runoffvolume from the roof of . 

each building, not to include the "green" or "pervious" portions of each roof; for irrigation 
of street-level and/or green roof landscaping. "Green roof" shall be dejned as all rooftops 
that are deliberately covered with planting media and vegetation. "Pervious roof' shall be 
defined as all rooftops that are deliberately covered with pervious pavers or other pervious 
su$aces underlain by at least 6" of soil or drainage media. The storage tank size($ for each 
block shall be calculated using at least 10 years of historic data from Reagan National 
Airport to ensure 15% annual reuse during a typical year. A typical year shall be defined as 
any year whose annual precipitation falls within one standard deviation of the mean annual 
precipitation of the historic data set used for the sizing calculation. 

Discussion: 
WSSI used the Cistern Design MS-Excel Spreadsheet, v. 1.0', to determine the runoff 
reduction credit for rainwater harvesting with the assumption that runoff from one-half of the 
total roof area would be harvested to irrigate of 6,000 square feet per block (see below). The 
Mechanical, Electrical, and Plumbing engineer for each block will need to design the 
rainwater harvesting system and determine the actual runoff reduction achieved. 

-- 

, ' Available at the Virginia Stormwater BMP Clearinghouse website: htto:il~~vw.vwrrc.vt.edulswc/. 
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Please note that roof delineations in the above graphic are for the sole purpose of illustrating 
the percentage of rooftops assumed to be harvested in the VRRM model and do not indicate 
or illustrate the actual layout of any roof. 

The 1" storm accounts for approximately 93% of the total rainfall in the Washington, DC 
area; therefore; to achieve a reduction of 15% of the total annual rainfall volume from each 
roof (not including the "green" or "pervious" portions), a minimum of 16.2% of the first 1" 
of rainfall musf be harvested and re-used from each roof (not including the "green" or 
"pervious" portions). This can be achieved using the area assumptions above. 

3. Total Runoff Volume Reduction 
The Project shall reuse, evapotranspirate, or infiltrate a minimum of 30% of the total volume 
generated on the site by 1 " of rainfall. Runoff volume reduction will be calculated on a 
block-by-block basis using the VRRM Worksheet (revision 9/30/2009). For the purposes of 
the loading calculations, a block shall be defined as the area enclosed by the centerline of 
adjacent streets; blocks shall include the portion of each adjacent street that falls within the 
area bounded by the centerlines. 

Discussion: 
Because the VRRM does not give runoff reduction credit for wet ponds, Specification 3 does 
not require different achievement goals based on whether or not certain blocks are serviced 
by the proposed wet pond (unlike Specification 1, Nutrient Loading). 

Calculating all post-development loads with the VRRM Worksheet (revision 913012009) will 
ensure that all caIculations are done on "equal footing" and are based on the most up-to-date 
regulations at the time of Master Plan approval. 

Conclusion 

This memo has presented three performance specifications for the Potomac Village project. The 
specifications were developed after WSSI modeled several scenarios using the VRRM 
Worksheet (revision 913012009); we believe that these specifications give flexibility in the 
BMP's required to achieve the goals outlined in the specifications. 


