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TRAMMEL BRANCH PROJECT CONCEPTUAL LAYOUT1
1
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CONCEPTUAL PLAN NARRATIVE

THE GOAL OF THIS PROJECT IS TO ANALYZE THE AREA OF SIGNIFICANT FLOODING OF TRAMMEL BRANCH OCCURRING ON OR NEAR PROPERTIES ALONG
SHADOW WALK AND WEST COLUMBIA STREET IN THE CITY OF FALLS CHURCH.  THE STORM SEWER NETWORK AND CULVERTS IN THE SUBJECT PROBLEM AREA
HAVE BEEN MODELED TO DETERMINE THEIR CAPACITY DURING A 10-YEAR STORM EVENT.

THIS CONCEPTUAL PLAN CONSIDERS A NEW PARALLEL STORM SEWER SYSTEM STARTING FROM THE WASHINGTON AND OLD DOMINION (W&OD) TRAIL CULVERT
(EX. STR. A3000) NORTH OF SHADOW WALK AND DAYLIGHTING INTO FOUR MILE RUN ADJACENT TO EX. STR. A5101. THE NEW PARALLEL STORM SEWER SYSTEM
WOULD CONVEY THE 10-YEAR STORM FROM TRAMMEL BRANCH, SEPARATING THIS FLOW FROM THE EXISTING STORM SEWER SYSTEM.

FURTHERMORE, THREE (3) CULVERTS UPSTREAM OF THE W&OD TRAIL CULVERT (EX. STR. A3000) HAVE BEEN INCLUDED IN THE ANALYSIS.

GKY USED XPSWMM VERSION 2019.1.1 TO MODEL THE EXISTING PIPE NETWORK USING NRCS METHODS FOR RUNOFF COMPUTATIONS AND A 1D MODEL WITH 2D
COMPONENT FOR HYDRAULIC ANALYSIS. THE MAIN TRUNK LINE OF THE EXISTING PIPE NETWORK WAS EVALUATED USING THE 1D COMPONENT, WITH NODAL
PONDING ALLOWED AT THE NODES. FLOODING UPSTREAM OF THE W&OD CULVERT WAS MODELED USING A 2D GRID NETWORK LINKED TO THE 1D PORTIONS OF
THE MODEL. THE 2D PORTION ASSIGNS A CELL ELEVATION AND MANNING'S N ROUGHNESS TO EACH 3-FT BY 3-FT SQUARE GRID CELL BASED ON INPUT DATA.
GRID CELL ELEVATIONS ARE DERIVED FROM A TIN SURFACE, WHICH IS SOURCED FROM FINAL SURVEY TOPOGRAPHY DATA PROVIDED BY WALTER L. PHILLIPS
INCORPORATED. MANNING'S N-VALUES WERE ASSIGNED BY ANALYSIS OF LAND COVER USING 2019 AERIAL IMAGERY.

FOR THE 10-YEAR AND 100-YEAR STORM EVENTS, AN SCS TYPE-II, 24-HOUR RAINFALL DISTRIBUTION WAS USED, WITH TOTAL RAINFALL AMOUNTS OF 4.9 AND
8.46 INCHES, RESPECTIVELY (NOAA ATLAS 14). THE PROPOSED DESIGN IS INTENDED TO CONVEY THE 10-YEAR DESIGN STORM ONLY - A 100-YEAR, PROPOSED
CONDITION SCENARIO WAS NOT EVALUATED. PER VDOT SPECIFICATIONS, DOWNSTREAM TAILWATER CONDITION AT THE STORM SEWER OUTFALL WAS SET TO
0.8 TIMES THE PIPE DIAMETER (FOR BOTH EXISTING AND PROPOSED PIPE LINES).

THE EXISTING CONDITION MODEL SHOWS THAT THE MAIN TRUNK LINE NORTH OF THE W&OD TRAIL IS SURCHARGED FAR BEYOND CAPACITY EVEN DURING A
10-YEAR STORM. ADDITIONALLY, THE CULVERT UNDER THE TRAIL IS FLAT (SURVEY SHOWS SAME UPSTREAM AND DOWNSTREAM INVERT ELEVATIONS). DURING
A FLOOD EVENT, THE WATER FROM THE OVERWHELMED MAIN TRUNK LINE ATTEMPTS TO FLOW OUT THROUGH THE CULVERT IN AN UPSTREAM DIRECTION. THIS
MEANS RUNOFF COMING FROM THE NATURAL CHANNEL UPSTREAM OF THE CULVERT HAS NO PLACE TO GO, CAUSING A SEVERE PONDING EFFECT AT THE
CULVERT/TRAIL EMBANKMENT, WHICH PROPAGATES UPSTREAM AND IMPACTS SEVERAL HOMES.

GKY'S PROPOSED SOLUTION SHOWN ON THESE CONCEPT PLANS INVOLVES PLUGGING AND ABANDONING THE EXISTING CULVERT UNDER THE TRAIL. THIS
PREVENTS EXCESS WATER FROM THE MAIN TRUNK LINE FROM BACK-FLOWING THROUGH THE FLAT CULVERT INTO THE YARDS OF THE HOMES THAT ARE
EXPERIENCING FREQUENT FLOODING. GKY PROPOSES INSTALLING A NEW CULVERT AND PIPE LINE THAT RUNS PARALLEL TO THE EXISTING LINE, BUT HAS NO
CONNECTION TO THAT LINE. GKY MODELED THIS NEW LINE USING ONLY 48-INCH DIAMETER CIRCULAR CONCRETE PIPE, WITH SLOPES BETWEEN 1 AND 2
PERCENT. IN A 10-YEAR DESIGN STORM, THE PROPOSED PIPE IS ONLY FLOWING AT HALF CAPACITY - SMALLER PIPES AND/OR ELLIPTICAL PIPES MAY BE
EVALUATED AT FINAL DESIGN IF SPACE, GROUND COVER, OR COST CONSTRAINTS REQUIRE IT.

GKY ALSO MODELED SEVERAL PROPOSED CONDITION SCENARIOS THAT ARE NOT SHOWN ON THIS CONCEPT PLAN:
- OPTION A: ADD NEW MANHOLE TO EXISTING CULVERT UNDER THE W&OD TRAIL, LEAVING THE CONNECTION TO EXISTING TRUNK LINE IN PLACE. NEW

PIPE IS PLACED STARTING AT THE NEW MANHOLE AND PARALLELS THE EXISTING PIPE TO THE OUTFALL.
- OPTION B: ADD NEW MANHOLE TO EXISTING CULVERT UNDER THE W&OD TRAIL, BUT REMOVE THE CONNECTION TO EXISTING TRUNK LINE. NEW PIPE IS

PLACED STARTING AT THE NEW MANHOLE AND PARALLELS THE EXISTING PIPE TO THE OUTFALL.
- OPTION C: ADD ENTIRELY NEW CULVERT AND PIPE RUN PARALLEL TO THE EXISTING RUN. THE NEW PARALLEL RUN HAS NO CONNECTION TO THE

EXISTING TRUNK LINE. LEAVE THE EXISTING CULVERT OPEN AND IN PLACE (AS OPPOSED TO PLUG AND ABANDON).

ALL OF THE ABOVE OPTIONS IMPROVED THE 10-YEAR FLOODING UPSTREAM OF THE W&OD TRAIL, WITH OPTION B PROVIDING THE MOST RELIEF AND C
PROVIDING THE LEAST. THE OPTION SHOWN ON THE CONCEPT PLAN PROVIDES SUBSTANTIALLY MORE RELIEF THAN ANY OF THE OPTIONS ABOVE.

RESULTS OF GKY'S PROPOSED MODELING SHOW A MASSIVE IMPROVEMENT IN 10-YEAR FLOODING AT 312, 310, AND 305 SHADOW WALK, AND AT 302 WEST
COLUMBIA STREET, WITH ALL OF THESE RESIDENCES NO LONGER SHOWN AS BEING IN CONTACT WITH THE 10-YEAR FLOODPLAIN. SEE MAPPED RESULTS ON
NEXT SHEET.  AT 307 SHADOW WALK, THE 10-YEAR FLOOD ELEVATION IS REDUCED BY 2.0 FEET, BUT THE HOUSE MAY STILL EXPERIENCE BASEMENT FLOODING
(BASEMENT OPENING ELEVATION IS 301.4 FT, THE SAME AS THE PROPOSED CONDITION 10-YR FLOOD ELEVATION). GKY ANALYZED THE SHADOW WALK CULVERT
TO DETERMINE IF REPLACING IT WITH A LARGER CULVERT WOULD REDUCE THE FLOOD ELEVATION. INCREASING THE CULVERT SIZE DID NOT CHANGE THE
RESULTS, INDICATING THAT THE NATURAL CHANNEL IN FRONT OF THE HOUSE IS NOT CAPABLE OF PASSING THE 10-YEAR STORM. AS DEPICTED BY THE SURVEY,
THE CHANNEL IS ONLY 3 TO 4 FEET WIDE AND CONFINED BY RETAINING WALLS ON BOTH SIDES. IMPROVING THE CHANNEL UPSTREAM OF SHADOW WALK OR
REGRADING OVERBANK AREAS MAY RESOLVE THE FLOODING ISSUE AT 307 SHADOW WALK.

CONCEPTUAL PLAN CONSTRAINTS

ESTIMATE

TRAMMEL BRANCH PROJECT CONCEPTUAL COST2
1

ALL LINEWORK
SHOWN IN PLAN

VIEW FROM CITY OF
FALLS CHURCH GIS

1" = 100'

 N/A

CONCEPTUAL PLAN LEGEND

JURISDICTIONAL BOUNDARY

PROPERTY LINES

EXISTING SANITARY SEWER

STREAM CENTERLINE

EXISTING STORM SEWER PIPE

EXISTING STORM STRUCTURE

PROPOSED STORM SEWER PIPE

PROPOSED CURB INLET

PROPOSED CULVERT PIPE

PROPOSED JUNCTION BOX

DIRECTIONAL ARROW

RESOURCE PROTECTION AREA

EXISTING LIMITS OF 10-YR FLOOD

PROPOSED LIMITS OF 10-YR FLOOD

S S

ALL INFORMATION
HEREON, INCLUDING
THE PLAN AND COST
ESTIMATE, IS IN
DRAFT FORM AT A
CONCEPTUAL LEVEL
OF DESIGN,
PRODUCED AS AN
INTERIM PRODUCT.
INFORMATION WILL
CHANGE AS
SUBSEQUENT
LEVELS OF DESIGN

ARE COMPLETED.

T
R

A
M

M
E

L
 B

R
A

N
C

H
 P

R
O

JE
C

T
C

O
N

C
E

P
T
U

A
L
 P

L
A

N
 (
1
 O

F
 2

)

1

AutoCAD SHX Text
LITTLE FALLS ST

AutoCAD SHX Text
SHADOW WALK

AutoCAD SHX Text
LITTLE FALLS RD

AutoCAD SHX Text
26TH ST

AutoCAD SHX Text
NORTH FOUR       MILE RUN DR

AutoCAD SHX Text
WASHINGTON AND OLD DOMINION TRAIL

AutoCAD SHX Text
W COLUMBIA ST



H SCALE:
H DATUM:
V SCALE:
V DATUM:

DESIGNED:
DRAFTED:
CHECKED:

PROJECT#:
CONTRACT#:

SHEET:

NAD83

NGVD29

SM/CA
SM/AJ

BK

2016-006
TO#30

   OF 9

G
K

Y
 &

 A
S

S
O

C
IA

T
E

S
, 

IN
C

.

4
2
2
9
 L

A
F

A
Y

E
T
T
E

 C
E

N
T
E

R
 D

R
IV

E
S

U
IT

E
 1

8
5
0

C
H

A
N

T
IL

L
Y

, 
V

IR
G

IN
IA

  
2
0
1
5
1

P
H

O
N

E
 (
7
0
3
) 
8
7
0
-7

0
0
0

F
A

X
 (
7
0
3
) 
8
7
0
-7

0
3
9

w
w

w
.g

ky
.c

o
m

DATE
. .

DESCRIPTION

NOT FOR
CONSTRUCTION

W
A

T
E

R
S

H
E

D
M

A
N

A
G

E
M

E
N

T
 P

L
A

N
P

R
O

JE
C

T
S

C
IT

Y
 O

F
 F

A
L
L
S

 C
H

U
R

C
H

, 
V

IR
G

IN
IA

1" = 100'
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