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Introduced

Public Hearing

Council Action

Executive Action

Effective Date 7/^//y

County Council of Howard County, Maryland

2018 Legislative Session Legislative Day No. 10

BiU No. 56-2018

Introduced by: Jon Wemstein

Co-sponsored by: Calvin Ball, Jennifer Terrasa, Greg Fox, and Mary Kay Sigaty

AN ACT temporarily prohibiting issuance of certain permits and certain approvals of development

plans and zoning changes for property that drains in whole or in part to the Tiber Branch
Watershed or the Plumtree Branch Watershed in Howard County to study flooding events

that threaten public health, safety, and welfare; requesting the Department of Planning and

Zoning, the Department of Public Works, and other County agencies to study past, present,

and future land uses, drainage infrastructure, storm water management, and flood
mitigation, and all other factors related to flooding in the Tiber Branch Watershed or the

Plumtree Branch Watershed,, and report and make recommendations on changes to land

uses, drainage infrastructure, stormwater management, and flood mitigation; defining
certain terms; providing certain exemptions from the Act; providing that this Act shall be

abrogated and of no further force and effect after a certain period; and generally relating to

land use, storm water management, drainage and flood mitigation; and declaring this to be

an emergency Act.

Introduced and read first time ^^ z
7

.,2018. Ordered posted a&

By order<

ing scheduled.

?t>C^
Jessica Feldmark, Administrator

Having been posted and notice oftimej^, placg of hearing & tjtleofBill having been published according to Charter, the Bill was read for a
second time at a public hearing on.

lay

\JLu^ If^YZ
^y

<^J^Zf]

2018.

By order<^2
Jessica Feldmark, Administrator

This Bill was read the third time on 's*s»s / LnJ^^A ^- J , 2018 and Passed , Passed with amendments7~-cT' --~-^-;^
By order ^- /J^>^^^^.-

Jessica Feldmark, Administrator

Sealed with the County Seal and presented to the County Executive for approval this ^'/'day of

, Failed

By order

^prov^Vetoed by the County Executive s^^y ^/^ ,
--^

2018

Jessica Feldmark, Administrator

Allan H. Kittleman, County Executive

NOTE: [[text in brackets]] indicates deletions from existing law; Text in small capitals indicates additions to existing law; Strike-out indicates
material deleted by amendment; Underlining indicates material added by amendment.



1 WHEREAS the Tiber Branch and its tributaries constitute the natural drainage for the Tiber

2 Branch Watershed to the Patapsco River; and

3

4 WHEREAS the Tiber Branch Watershed contains various land uses including older and newer

5 commercial and residential development, public facilities and public schools, State and County

6 road networks, unimproved property, and Historic Ellicott City, which is located at a low-point

7 in the Tiber Branch Watershed and along the Patapsco River; and

8

9 WHEREAS the Tiber Branch and its tributaries drain through Historic Ellicott City, are

10 confined by steep topography surrounding Historic Ellicott City's Main Street, and are lined

11 along their banks by historic buildings that are unique and pose challenges for meeting modem

12 construction practices; and

13

14 WHEREAS Historic Ellicott City is a national and local designated historic district and contains

15 architectural, historic, and cultural resources that cannot be replaced and which have been

16 severely damaged by repeated flooding; and

17

18 WHEREAS, on May 27, 2018, Historic Ellicott City and other areas of the County were

19 subjected to devastating flooding for the second time in twenty-two months, resulting in the loss

20 of human life, the catastrophic destruction of private and public property, and the interruption of

21 public road networks and public, commercial, and personal activities and necessitating the

22 County Executive to exercise Emergency Powers through Executive Order 2018-07, which

23 declared a State of Emergency that was subsequently extended through July 3, 2018, by the

24 County Council with the passage of Council Resolution No. 84-2018 on June 1, 2018, and is

25 subject to further extension to address the devastating effects of flooding in Historic Ellicott City

26 and other areas of the County; and

27

28 WHEREAS, extreme weather events have recently become more frequent and severe as

29 documented by the National Oceanic and Atmospheric Administration in the 2016 U.S. Climate

30 Extremes Index and by the United States Environmental Protection Agency, which noted in its

31 2016 report of Climate Change Indicators in the United States that:

1



1 "In recent years, a larger percentage of precipitation has come in the form of intense

2 single-day events. Nine of the top 10 years for extreme one-day precipitation events have

3 occurred since 1990" (https://www.epa.gov/climate-mdicators/climate-change-indicators-

4 heavy-precipitation); and

5

6 WHEREAS, after the catastrophic flooding in the Tiber Branch Watershed in July 2016, the

7 Howard County Department of Public Works (DPW) conducted a Hydraulic and Hydrologic

8 (H&H) analysis of the area in and around Historic Ellicott City, along with other analyses of the

9 July 2016 flood event in Historic Ellicott City and other areas of the County; and

10

11 WHEREAS, the H&H study, entitled, "2016 Ellicott City Hydrology/Hydraulic Study and

12 Concept Mitigation Analysis," concluded the following:

13 "The results of this study demonstrate that construction of stormwater storage facilities

14 throughout the watershed, combined with stormwater conveyance infrastructure

15 improvements, can make an appreciable difference in the severity of flooding from a 100-

16 year or other similar storm event. However, the nature and scope of such improvements is

17 significant in scope, impact and cost. It will require a long-term planning and

18 implementation effort, supplemental to the Master Plan process, to prioritize, design and

19 construct improvements based on the concepts represented in this report."; and

20

21 WHEREAS, in the current State of Emergency, where much of Main Street in Historic Ellicott

22 City is temporarily closed to the public to assess and. repair flood damage, the Howard County

23 community made up of residents, property owners, business owners, government workers, non-

24 profit groups, and volunteers has again galvanized to begin the task of clean-up, repair, and

25 restoration of Historic Ellicott City; and

26

27 WHEREAS, the cost to County taxpayers for the repair of public facilities damaged by the 2018

28 flood is currently estimated at over $20 million and the cost from the 2016 flood was $10

29 million; and

30

31 WHEREAS, the Plumtree Branch and its tributaries constitute the natural drainage for the



1 Plumtree Branch Watershed to the Little Patuxent River; and

2

3 WHEREAS, the Plumtree Branch Watershed is home to many neighborhoods, including but not

4 limited to Valley Mede, Chatham, Nob Hill, and Dunloggin, and contains various land uses

5 including older and newer commercial and residential developments, public facilities, State and

6 County road networks, and unimproved property; and

7

8 WHEREAS, the Plumtree Branch and its tributaries are, in some areas, in close proximity to

9 roads, private properties, and homes in the floodplain that have been severely damaged by

10 repeated flooding; and

11

12 WHEREAS, after the catastrophic flooding in the Plumtree Branch Watershed in July 201 6, the

13 Maryland State Highway Administration (SHA) in coordination with the Howard County

14 Department of Public Works fDPW) conducted a Hydraulic and Hydrologic (H&H) analysis of

15 the Plumtree Branch area, along with other analyses of the July 2016 flood event in Ellicott

16 City, entitled, "Valley Mede Hydrology/Hydraulic Study and Concept Mitigation Analysis for

17 Plumtree Branch and Little Plumtree Branch," which evaluated stormwater management options

18 (storage via ponds) and conveyance improvements (culvert upsizing and replacement, additional

19 storm drainllhat could pjovide a significant reduction m discharges and water surface elevations

20 for the 100-year and more frequent storm events; and

21

22 WHEREAS, the increased severity and frequency of flooding in the Plumtree Watershed has led

23 to homes flooding, roads flpoding, damage to culverts and storm drain infrastructure, and public

24 safety concerns warranting the need for the County to study, make recommendations, and

25 consider implementation of best practices in the watershed; and

26

27 WHEREAS, due to the potential that zoning changes may be necessary in the Tiber Branch

28 Watershed or the Plumtree Branch Watershed in response to the studies, reports, and

29 recommendations requested by this Bill and because the County Council is prohibited from

30 taking any zoning action until January 2019, it is imperative that the County have sufficient time

31 to consider, share with the public, and act on any recommendation concerning zoning changes in



1 the Tiber Branch Watershed or the Plumtree Branch Watershed.

2

3 NOW THEREFORE,

4

5 Section 1. Be It Enacted by the County Council of Howard County, Maryland, that the

6 Department of Inspections, Licenses and Permits shall not issue Permits for property that drains,

7 in whole or in part, to the Tiber -Branch Watershed or the Plumtree Branch Watershed, as

8 highlighted in green on the map maps attached to this Bill as Exhibit A and Exhibit B,

9 respectively, during the Effective Period.

10

11 Section 2. And Be It Further Enacted by the County Council of Howard County, M.aryland,

12 that, subject to the exception for emergency legislation as provided in the County Charter, the

13 County Council shall not pass any zoning regulation text amendment for property that drains, in

14 whole or in part, to the Tiber Branch Watershed or the Plumtree Branch Watershed during the

15 Effective Period.

16

17 Section 3. And Be It Further Enacted by the County Council of Howard County, M-aryland that

18 the Zoning Board shall not take final action on any petition for approval of a development plan

19 or for piecemeal map amendment for property that drains, in whole or in part, to the Tiber

20 Branch Watershed or the Plumti^ee Branch Watershed during the Effective Period.

21

22 Section 4. And Be It Further Enacted by the County Council of Howard County, Maryland that

23 the Hearing Authority shall not hear or take final action on any application or petition related to

24 the zonins or development of a property that drains, in -whole or in part, to the Tiber Branch

25 Watershed or the Plumtree Branch Watershed during the Effective Period. This prohibition

26 shall not ap-ply to any appeal of an administrative decision which is not related to zoning or

27 development nor shall it apply to any enforcement action.

28

29 Section-4. 5. And Be It Further Enacted by the County Council of Howard County, Maryland

30 that the Department of Planning and Zoning and the Department of Public Works, along with

31 other appropriate units of County Government, are requested to study, as expeditiously as



1 practicable without compromising quality, the extent to ^vhich existing, planned, and future land

2 use, storm water management, drainage infrastructure, and flood mitigation for property that

3 drains in whole or in part to the Tiber Branch Watershed or the Plumtree Branch Watershed,

4 and any other relevant factor, may contribute to flooding in the each Watershed, share findings

5 as they become available with the public, and on or before May 31, 2019, submit to the County

6 Council a report of such study or studies and any recommendations about changes in law and

7 procedures that may help protect the Watershed from the effects of future flood events. Areas of

8 inquiry are to include, but not be limited to the following:

9

10 (1) An analysis of the May 27, 2018, flood based on the models and findings of the 2016

11 Ellicott City Hydrology/Hydraulic Study and Concept Mitigation Analysis and Valley

12 Mede Hydrolo^V/Hydraulic Study and Concept Mitigation Analysis for Plumtree

13 Branch and Little Plumtree Branch; and

14 (2) Designs or plans for construction ofstormwater storage facilities combined with

15 stormwater conveyance infrastructure improvements, and drainage infrastructure and

16 flood mitigation for property that drains in whole or in part to the Tiber Branch

17 Watershed or the Plumtree Branch Watershed; and

18 (3) An analysis of how any existing or proposed development or redevelopment of property

19 that drains in whole or in part to the Tiber Branch Watershed or the Plumtree Branch

20 Watershed_may impact flooding in the Watershed Watersheds; and

21 (4) Proposed changes to the County 's Stormwater Management regulations as they apply to

22 property that drains in whole or in part to the Tiber Branch Watershed or the Plumtree

23 Branch Watershed; and

24 (5) An analysis of public and private options for retrofitting existing public and private

25 property that drains in whole or in part to the Tiber Branch Watershed or the Plumtree

26 . Branch Watershed that was developed with no or superseded storm-water management

27 requirements; and

28 (6) An analysis of potential general plan and density and open space zoning regulations

29 changes with respect to future development and redevelopment of property that drains

30 in whole or in part to the Tiber Branch Watershed or the Plumtree Branch Watershed;

31 and



1 (7) An analysis of creating a special benefits district for the Tibcr Branch Water shed An

2 analysis of creating a special benefits district for the Tiber Branch Watershed and for

3 the Plumtree Branch Watershed, respectively, or other funding mechanisms to finance

4 stormwater and drainage infrastructure, and flood mitigation, and retrofitting

5 improvements for property that drains in ^hole or in part to the Watershed Watersheds;

6 and

7 . (8) Any other matter that may assist the County in identifying and clarifying the various

8 complex factors contributing to flooding in the Tiber Branch Watershed or the Plumtree

9 Branch Watershed and in establishing a comprehensive plan for managing and

10 controlling such factors to the maximum extent practicable to protect public safety,

11 health, and welfare in the Watershed Watersheds.

12

13 Section-^ 6. And Be It Further Enacted by the County Council of Howard County, M-aryland

14 that:

15 A. Short Title. This Act shall be known as the "Tiber Branch Watershed and

16 Plumtree Branch Watershed Safety Act. "

17

18 B. Purpose. The purpose of this Act is to protect the public health, safety, and

19 welfare in the Tiber Branch Watershed and the Plumtree Branch Watershed. Based on the 2016

20 Ellicott City Hydrology/Hydraulic Study and Concept Mitigation Analysis, development in the

21 Tiber Branch Watershed or the Plumtree Branch Watershed may have contributed to flooding

22 events in the Watershed, especially in Historic Ellicott City. Also, based on the 2016 Valley

23 Mede Hydrolosy/Hydraulic Study and Concept Mitwtion Analysis, development in the Plumtree

24 Branch Watershed may have contributed to flooding events in the Watershed. Planned and

25 future development of property that drains in whole or in part to the Tiber Branch Watershed or_

26 the Plumtree Branch Watershed may pose a threat to public health, safety, and welfare in the

27 Watcrshcdrespective Watersheds, including to Historic Ellicott City, Valley Mede, and

28 Dunloggm. To combat this threat, this Act is necessary:

29 1. To provide the Department of Planning and Zoning and the Department of Public

30 Works, with help from other appropriate units of County government, time to

31 study the extent to 'which existing, planned and future development or
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Û
J

h
-^ h
J

^̂
[—

1 0
U

3
00

~
>

sj
0

1
 L

n

b
n

-
o

b
 ^

ss %
- ^

?
'

0 4
g
- 

^
^

i
"
 ?

-
<

•
'

^ 
I

^
 ^̂

0
'

ss ^ 1-
1 s t rt .^ (-
0 3
- ^ ^ PS ^ 0 s T̂O '3 -^
.

•§ .^ •
^

^~ -̂^ <
"
-
1
.

0
'

•
^ ^ s
-

fs ^

SS
"

m °a ?̂ ss -s TO '?
• 0 I •^ s
-

TO T̂O >
i

<̂
•

--
»•

0
' g c< s t TO C

o 0 s s
-

TO -̂§ TO -^ ^ 0 ^ TO •
'4 T̂O ^ ?̂ § ro

l^
J

^
 ^ I 
^

:!
 ^

^
 ^ 11 0 5s

-

s^ ^ §. s^ TO &
.

1?> l^
i 1§
-

IT
O ^ ^ 5^ 1^ !§
- 1§ Is
"

1^ Is
^

s
-

ss 'S
. r̂ s 0 '•

-^ Ŝ
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; TO Î i TO -§
"

^
 ^

£S
' ^ § ?s
"

^ .^

^ <̂
-
-
t
.

s
'

e-
s

^
~

4
.

s
'

0̂ 0 •^ s
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.£1

 1
^

 ^
TO •

^ §) & s 0 5s
-

0 I t^ <
^

t
-

^
>

'
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1 3. Any proposed construction that is exclusively devoted to improving storm water

2 management on existing developed property that drains in whole or in part to the

3 Tiber Branch Watershed or the Plumtree Branch Watershed.

4

5' E. Development Review Process. The development review process specified in Title 16

6 of the Howard County Code may continue notwithstanding this Act becoming

7 effective. Applications made to the Department of Planning and Zoning under the

8 development review process, filed before, on, or after the Effective Date of this Act

9 may proceed but shall not be considered for plan approval by the Department of

10 Planning and Zoning until the expiration of this Act. The Department of Planning and

11 Zoning shall notify any current or future applicant in the development review process

12 of this Act and of the potential for changes to County' law that might become

13 applicable to the plans wider the development review process before a Permit is

14 issued. During the Effective Period, the Department of Planning and Zoning shall

15 grant an applicant's written request for an extension of a development review process

16 deadline for development or redevelopment of property that drains in whole or in

17 part to the Tiber Branch Watershed or the Plumtree Branch Watershed. No fees shall

18 be charged for requesting, processing, or granting such an extension.

19 F. Notice. During the Effective Period, the Department of Planning and Zoning shall

20 notify any current or future applicant in the development review process, any current

21 or future petitioner to the Zoning Board, or any current or future applicant to the

22 Hearins Authority of this Act and of the potential for changes to County la~\v that

23 mi^ht become applicable to the plans under the development review process before a

24 Permit is issued.

25 F. Permitting deadlines G. Deadlines suspended. During the Effective Period, any

26 applicable review deadline or timeframefor a Permit, application, or petition that is

27 subject to this Act shall be suspended until this Act is no longer in effect.

28 GH. Sever ability. Should any part of this Act be declared unconstitutional or invalid

29 by a court of competent jurisdiction, such decision shall not affect the validity of the

30 remaining parts of this Act.

31



1 ffl. Conflict with Existing Law. In case of a conflict between this Act and other applicable

2 law, this Act shall prevail.

3

4 !J. Effective Date & Effective Period. This Act is adopted as an interim measure and

5 shall be in effect for twelve months (the Effective Period) from its Effective Date, and,

6 at the end of the day on the final day of the Effective Period, with no further action

7 required by the County Council, this Act shall be abrogated and of no further force

8 and effect unless this Act is modified, extended, replaced or terminated through a

9 subsequent legislative act of the Council.

10

11 Section-^ 7. And Be It Further Enacted by the County Council of Howard County, Maryland

12 that that this Act is hereby declared an emergency bill and necessary to meet a public emergency

13 affecting life, health or property and is effective upon enactment.

14

15

16

17

18





toward County
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Plumtree Branch Watershed
Boundary

EXHIBIT B
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f

PIumtree Branch Watershed

Plumtree Branch Watershed

Streams

^-.d\X° A ^ ^^^T^
'Commonly known as Little PIumtree Branch,
although this is not the official USGS name.

USGS denotes as an unnamed tributary.

Scale: One Inch = 420 Feet
Source! Howard County Department of Planning, DPW



BY THE COUNCIL

This Billjiavmg^been approved by the Executive and returned to the Council, stands enacted on
'2S1 ,2018.

~/ ^ 7'- "—^ /.
^=>^-CL^=^ ^-/^J^L^A^.

i. Administrator to the

BY THE COUNCIL

This Bill, having been passed by the yeas and nays oftwo-thirds of the members of the Council notwithstanding the
objections of the Executive, stands enacted on_, 2018.

Jessica Feldmark, Administrator to the County Council

BY THE COUNCIL

This Bill, having received neither the approval nor the disapproval of the Executive within ten days of its

presentation, stands enacted on_,2018.

Jessica Feldmark, Administrator to the County Council

BY THE COUNCIL

This Bill, not having been considered on final reading within the time required by Charter, stands failed for want of

consideration on_, 2018.

Jessica Feldmark, Administrator to the County Council

BY THE COUNCIL

This Bill, having been disapproved by the Executive and having failed on passage upon consideration by the

Council stands failed on_,2018.

Jessica Feldmark, Administrator to the County Council

BY THE COUNCIL

This Bill, the withdrawal of which received a vote oftwo-thirds (2/3) of the members of the Council, is withdrawn

from further consideration on_,2018.

Jessica Feldmark, Administrator to the County Council
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JOB NAME: DATE: 06/17/19

JOB NO.: 5519-93

COMPUTED BY: ADM STUDY POINT: Hudson Overall CONDITION: ULTIMATE

CHECKED BY: X EXISTING

WOODS

RUNOFF CURVE NUMBER COMPUTATION

HYDROLOGI

C

SOIL 

GROUP

RUNOFF

CURVE NO.
Area (ft^2) AREA (ac) RCN x A

A 30 8792 0.20 6.06

B 48 704040 16.16 775.80

C 65 489867 11.25 730.98

D 73 278186 6.39 466.20

A 98 46 0.00 0.10

B 98 4433 0.10 9.97

C 98 2255 0.05 5.07

D 98 2489600 57.15 5601.03

D 80 1847947 42.42 3393.84

B 61 57703 1.32 80.81

C 74 232222 5.33 394.50

A 51 695721 15.97 814.55

B 68 1402057 32.19 2188.70

C 79 4459050 102.37 8086.89

D 84 189969 4.36 366.33

A 61 1665488 38.23 2332.29

B 75 1201922 27.59 2069.42

C 83 3700547 84.95 7051.09

D 87 45580 1.05 91.03

A 77 1574396 36.14 2783.02

B 85 1310713 30.09 2557.64

C 90 2287210 52.51 4725.64

D 92 271334 6.23 573.07

B 75 1191348 27.35 2051.22

C 83 549293 12.61 1046.63

A 89 330625 7.59 675.52

B 92 1291751 29.65 2728.22

C 94 1870489 42.94 4036.41

D 95 3344609 76.78 7294.26

A 81 498391 11.44 926.76

B 88 988936 22.70 1997.85

C 91 1300596 29.86 2717.04

D 93 753463 17.30 1608.63

A 30 448493 10.30 308.88

B 55 3533104 81.11 4460.99

C 70 2171815 49.86 3490.06

D 77 235493 5.41 416.28

TOTAL 43427484 996.96 78862.78

MI^2 1.5577

WEIGHTED RUNOFF CURVE NUMBER = TOT RCN x AC = 78862.78 = 79.10

TOTAL ACRES 996.96

SCS TR-55 RUNOFF CURVE NUMBER COMPUTATION

Elllicott City

Howard County

LAND

USE

Small grain - SR - (poor)

Woods - (good)

Brush - (good)

Impervious - rds paved curb/pipe (incl 

ROW)

Urban district - commercial/business

Urban district - industrial

Open Space (good) - grass >75%

Pasture / grassland / range (grazing) - 

(good)

Residential - 1 acre

Residential - 1/4 acre

Residential - 1/8 acre or less



JOB NAME: DATE: 06/17/19

JOB NO.: 5519-93

COMPUTED BY: ADM STUDY POINT: Hudson Overall CONDITION: X ULTIMATE

CHECKED BY: EXISTING

WOODS

RUNOFF CURVE NUMBER COMPUTATION

HYDROLOGI

C

SOIL 

GROUP

RUNOFF

CURVE NO.
Area (ft^2) AREA (ac) RCN x A

A 51 272059 6.25 318.53

B 68 241953 5.55 377.70

A 54 1108006 25.44 1373.56

B 70 5405036 124.08 8685.78

C 80 11189085 256.87 20549.28

D 85 5085020 116.74 9922.56

B 72 73424 1.69 121.36

C 81 12993 0.30 24.16

A 61 2465186 56.59 3452.17

B 75 1033191 23.72 1778.91

 C 83 1375101 31.57 2620.14

D 87 225455 5.18 450.29

A 77 1129519 25.93 1996.62

B 85 1334976 30.65 2604.98

C 90 1706344 39.17 3525.50

D 92 8939 0.21 18.88

A 89 875 0.02 1.79

B 92 909697 20.88 1921.31

C 94 1785061 40.98 3852.06

D 95 2015809 46.28 4396.28

A 81 246247 5.65 457.90

B 88 2687726 61.70 5429.75

C 91 995466 22.85 2079.60

D 93 2121520 48.70 4529.42

TOTAL 43428688 996.99 80488.53

MI^2 1.5578

WEIGHTED RUNOFF CURVE NUMBER = TOT RCN x AC = 80488.53 = 80.73

TOTAL ACRES 996.99

Residential - 1/8 acre or less

SCS TR-55 RUNOFF CURVE NUMBER COMPUTATION

Elllicott City

Howard County

LAND

USE

Urban district - commercial/business

Urban district - industrial

Residential - 1/2acre

Residential - 1 acre

Residential - 1/4 acre

Residential - 1/3 acre



JOB NAME: DATE: 06/17/19

JOB NO.: 5519-93

COMPUTED BY: ADM STUDY POINT: Hudson Overall CONDITION: ULTIMATE

CHECKED BY: EXISTING

X WOODS

RUNOFF CURVE NUMBER COMPUTATION

HYDROLOGI

C

SOIL 

GROUP

RUNOFF

CURVE NO.
Area (ft^2) AREA (ac) RCN x A

A 30 5221951 119.88 3596.38

B 55 11686011 268.27 14755.06

C 70 17064065 391.74 27421.59

D 77 9456750 217.10 16716.48

TOTAL 43428777 996.99 62489.52

MI^2 1.5578

WEIGHTED RUNOFF CURVE NUMBER = TOT RCN x AC = 62489.52 = 62.68

TOTAL ACRES 996.99

Woods - (good)

SCS TR-55 RUNOFF CURVE NUMBER COMPUTATION

Elllicott City

Howard County

LAND

USE



JOB NAME: DATE: 06/17/19

JOB NO.: 5519-93

COMPUTED BY: ADM STUDY POINT: Tiber/ New Cut Overall CONDITION: ULTIMATE

CHECKED BY: X EXISTING

WOODS

RUNOFF CURVE NUMBER COMPUTATION

HYDROLOGI

C

SOIL 

GROUP

RUNOFF

CURVE NO.
Area (ft^2) AREA (ac) RCN x A

A 30 198760 4.56 136.89

B 48 423504 9.72 466.67

C 65 115446 2.65 172.27

C 98 18121 0.42 40.77

D 98 341719 7.84 768.79

A 39 9599 0.22 8.59

B 61 165941 3.81 232.38

C 74 2975820 68.32 5055.34

A 51 1286931 29.54 1506.74

B 68 1331834 30.57 2079.08

C 79 4551206 104.48 8254.02

D 84 370114 8.50 713.72

A 54 76367 1.75 94.67

B 70 199413 4.58 320.45

C 80 1368504 31.42 2513.32

A 61 505577 11.61 707.99

B 75 1478732 33.95 2546.03

C 83 19544077 448.67 37239.63

D 87 910688 20.91 1818.87

A 77 57612 1.32 101.84

B 85 65987 1.51 128.76

C 90 1495873 34.34 3090.65

D 92 6268 0.14 13.24

C 85 721371 16.56 1407.63

B 75 106640 2.45 183.61

C 83 816236 18.74 1555.27

A 89 290538 6.67 593.62

B 92 602876 13.84 1273.29

C 94 3986951 91.53 8603.61

D 95 9693 0.22 21.14

C 91 4969 0.11 10.38

D 93 15807 0.36 33.75

A 30 498396 11.44 343.25

B 55 3227807 74.10 4075.51

C 70 11702813 268.66 18806.17

D 77 314627 7.22 556.16

TOTAL 59796817 1372.75 105474.10

MI^2 2.1449

WEIGHTED RUNOFF CURVE NUMBER = TOT RCN x AC = 105474.10 = 76.83

TOTAL ACRES 1372.75

Small grain - SR - (poor)

Woods - (good)

Brush - (good)

Impervious - rds paved curb/pipe (incl 

ROW)

Urban district - commercial/business

Urban district - industrial

Residential - 1 acre

Residential - 1/4 acre

Residential - 1/8 acre or less

Open Space (good) - grass >75%

Residential - 1/2 acre

Row crops - straight row (SR) - (good)

SCS TR-55 RUNOFF CURVE NUMBER COMPUTATION

Elllicott City

Howard County

LAND

USE



JOB NAME: DATE: 06/17/19

JOB NO.: 5519-93

COMPUTED BY: ADM STUDY POINT: Tiber/ New Cut Overall CONDITION: X ULTIMATE

CHECKED BY: EXISTING

WOODS

RUNOFF CURVE NUMBER COMPUTATION

HYDROLOGI

C

SOIL 

GROUP

RUNOFF

CURVE NO.
Area (ft^2) AREA (ac) RCN x A

A 54 2560600 58.78 3174.30

B 70 6821071 156.59 10961.32

C 80 42361393 971.25 77700.00

D 85 1968918 45.20 3842.01

C 83 333712 7.66 635.86

A 77 89493 2.05 158.19

B 85 440223 10.11 859.02

C 90 1471779 33.79 3040.87

B 92 138096 3.17 291.66

C 94 646540 14.84 1395.20

A 81 273686 6.28 508.92

B 88 203351 4.67 410.81

C 91 2542901 58.38 5312.30

TOTAL 59851763 1372.77 108290.46

MI^2 2.1450

WEIGHTED RUNOFF CURVE NUMBER = TOT RCN x AC = 108290.46 = 78.88

TOTAL ACRES 1372.77

Urban district - commercial/business

Urban district - industrial

Residential - 1/2acre

Residential - 1/4 acre

Residential - 1/8 acre or less

SCS TR-55 RUNOFF CURVE NUMBER COMPUTATION

Elllicott City

Howard County

LAND

USE



JOB NAME: DATE: 06/17/19

JOB NO.: 5519-93

COMPUTED BY: ADM STUDY POINT: Tiber/ New Cut Overall CONDITION: ULTIMATE

CHECKED BY: EXISTING

X WOODS

RUNOFF CURVE NUMBER COMPUTATION

HYDROLOGI

C

SOIL 

RUNOFF

CURVE NO.
Area (ft^2) AREA (ac) RCN x A

A 30 2923780 67.12 2013.62

B 55 7602738 174.53 9599.42

C 70 47302993 1085.93 76014.91

D 77 1968918 45.20 3480.41

TOTAL 59798429 1372.78 91108.36

MI^2 2.1450

WEIGHTED RUNOFF CURVE NUMBER = TOT RCN x AC = 91108.36 = 66.37

TOTAL ACRES 1372.78

Woods - (good)

SCS TR-55 RUNOFF CURVE NUMBER COMPUTATION

Elllicott City

Howard County

LAND

USE



                TR-55 TIME OF CONCENTRATION WORKSHEET

DRAINAGE AREA: Ellicott City, Hudson Overall DA

Existing Tc BY: ADM

OVERLAND FLOW

Flow Segment Name AB  

Surface Description woods,light  

Roughness Coefficient 0.40  

Land Slope (ft/ft) 0.035  

Flow Length (ft) [100' max] 100  

Two-Year Rainfall (in.) 3.20  

Flow Time (hr.) 0.286  0.286

SHALLOW CONCENTRATED FLOW

Flow Segment Name BC CD DE

Flow Length (ft) 80 127 150

Paved or Unpaved unpaved unpaved unpaved

Land Slope (ft/ft) 0.031 0.024 0.130

Flow Velocity (ft/sec.) 2.852 2.480 5.817

Flow Time (hr.) 0.0078 0.0142 0.0072 0.029

CHANNEL FLOW

Flow Segment Name EF GH HI IJ MN OP PQ QR ST TU UV VW WX XY ZAA AABB BBCC DDEE EEFF FFGG

Flow Depth (ft) 0.25 0.5 0.5 0.500 1 1 1 1.5 1.5 2 2 1 2 2 2 2.25 2.5 2.5 2.75 2.75

Bottom Width (ft) 0 2 3 4 6 6 6 6 7 7 7 15 7 7 7 8 8 7 7 8

Side Slope (Z1) 4 3 3 3 3 3 0 0 3 3 3 0 3 3 3 0 0 3 3 0

Side Slope (Z2) 4 3 3 3 3 3 0 0 3 3 3 0 3 3 3 0 0 3 3 0

Manning's Coefficient 0.045 0.045 0.045 0.045 0.013 0.013 0.013 0.013 0.045 0.045 0.045 0.013 0.045 0.045 0.03 0.03 0.03 0.03 0.03 0.013

Flow Length (ft) 168 805 215 793 220 399 149 239 987 452 1164 277 1216 578 1012 178 754 249 1285 1100

Channel Slope (ft/ft) 0.012 0.026 0.019 0.018 0.034 0.017 0.023 0.008 0.013 0.009 0.008 0.007 0.016 0.009 0.013 0.017 0.025 0.076 0.029 0.023

Flow Velocity (ft/sec.) 0.883 2.593 2.301 2.283 17.000 12.190 14.462 10.457 3.906 3.744 3.500 8.935 4.975 3.702 6.895 8.200 10.479 18.633 12.063 23.864

Flow Time (hr.) 0.0529 0.0862 0.0260 0.0965 0.0036 0.0091 0.0029 0.0063 0.0702 0.0335 0.0924 0.0086 0.0679 0.0434 0.0408 0.0060 0.0200 0.0037 0.0296 0.0128 0.7123

PIPE FLOW  (Assuming full flow)

Flow Segment Name FG FG FG FG FG JK KL LM NO, BITUMINOUSRS, STRUCTURAL STEEL 18INYZ, PIPE? CCDD

Pipe Diameter (ft) 2.00 1.50 1.50 3.00 3 5 5.5 6 6 8 8 8

Manning's Coefficient 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.013 0.035 0.035 0.035

Pipe Slope (ft/ft) 0.058 0.020 0.020 0.003 0.003 0.016 0.024 0.031 0.004 0.007 0.014 0.023

Pipe Length (ft) 69.00 653.00 323.00 64.00 175 472 369 95 181 537 36 603

Flow Velocity (ft/sec.) 17.338 8.419 8.302 5.275 5.044 16.608 22.074 26.529 9.958 5.817 7.943 10.269

Flow Time (hr.) 0.0011 0.022 0.011 0.003 0.010 0.008 0.005 0.001 0.005 0.026 0.001 0.016 0.108

TIME OF CONCENTRATION (hr.)/(min)

Total time 1.136 hr



                TR-55 TIME OF CONCENTRATION WORKSHEET

DRAINAGE AREA: Ellicott City, Hudson Overall DA

Natural Tc BY: ADM

OVERLAND FLOW

Flow Segment Name AB  

Surface Description woods,dense 

Roughness Coefficient 0.80  

Land Slope (ft/ft) 0.035  

Flow Length (ft) [100' max] 100  

Two-Year Rainfall (in.) 3.20  

Flow Time (hr.) 0.498  0.498

SHALLOW CONCENTRATED FLOW

Flow Segment Name BC CD DE

Flow Length (ft) 80 127 150

Paved or Unpaved unpaved unpaved unpaved

Land Slope (ft/ft) 0.031 0.024 0.130

Flow Velocity (ft/sec.) 2.852 2.480 5.817

Flow Time (hr.) 0.0078 0.0142 0.0072 0.029

CHANNEL FLOW

Flow Segment Name EF GH HI IJ JK LM

Flow Depth (ft) 0.25 0.5 0.5 0.500 0.5 1 1 1 1.5 1.5 2 2 2 2 2 2 2.25 2.5 2.5 2.75 2.75 1 1 1 1.5 1.5 2 2 2.5 2.5 2.75

Bottom Width (ft) 0 2 3 4 5 6 6 6 6 7 7 7 7 7 7 7 7 7 8 8 8 2 2 2 3 3 5 6 7 7 7

Side Slope (Z1) 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1 1 2 2 3 3 3 3 3

Side Slope (Z2) 4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 1 1 2 2 3 3 3 3 3

Manning's Coefficient 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050

Flow Length (ft) 168 805 215 793 473 220 399 149 239 987 452 1164 277 1216 578 1012 178 754 249 1285 1100 69 653 323 64 175 369 181 537 36 603

Channel Slope (ft/ft) 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017 0.017

Flow Velocity (ft/sec.) 0.949 1.884 1.980 2.016 2.097 3.142 3.142 3.142 3.919 3.994 4.670 4.670 4.670 4.670 4.670 4.670 4.981 5.277 5.361 5.648 5.648 2.822 2.822 2.822 3.684 3.684 4.488 4.585 5.277 5.277 5.561

Flow Time (hr.) 0.0492 0.1187 0.0302 0.1093 0.0626 0.0194 0.0353 0.0132 0.0169 0.0686 0.0269 0.0692 0.0165 0.0723 0.0344 0.0602 0.0099 0.0397 0.0129 0.0632 0.0541 0.0068 0.0643 0.0318 0.0048 0.0132 0.0228 0.0110 0.0283 0.0019 0.0301 1.1977

PIPE FLOW  (Assuming full flow)

Flow Segment Name

Pipe Diameter (ft)

Manning's Coefficient

Pipe Slope (ft/ft)

Pipe Length (ft)

Flow Velocity (ft/sec.)

Flow Time (hr.)

TIME OF CONCENTRATION (hr.)/(min)

Total time 1.725 hr



                TR-55 TIME OF CONCENTRATION WORKSHEET

DRAINAGE AREA: Ellicott City, Overall Tiber-NewCut DA
Natural Tc BY: ACF

OVERLAND FLOW

Flow Segment Name AB  
Surface Description Woods, Dense 
Roughness Coefficient 0.80  
Land Slope (ft/ft) 0.030  
Flow Length (ft) [100' max] 100  
Two-Year Rainfall (in.) 3.20  

Flow Time (hr.) 0.530 0.530

SHALLOW CONCENTRATED FLOW

Flow Segment Name BC CD DE EF
Flow Length (ft) 33 118 81 153
Paved or Unpaved unpaved unpaved unpaved unpaved
Land Slope (ft/ft) 0.030 0.148 0.006 0.065
Flow Velocity (ft/sec.) 2.809 6.213 1.267 1.267

Flow Time (hr.) 0.0033 0.0053 0.0178 0.0335  0.060

CHANNEL FLOW

Flow Segment Name FG GH HI IJ JK KL LM MN NO OP PQ
Flow Depth (ft) 0.5 0.8 1.0 1.3 1.5 1.8 1.8 2.0 2.4 3.0 5.0
Bottom Width (ft) 4 7 6 7 8 6 5 6 5 5 15
Side Slope (Z1) 4 3 4 5 3 2.5 2 4 3 3 0.5
Side Slope (Z2) 4 3 3 4 3 3 4 3 3 3 1
Manning's Coefficient 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035
Flow Length (ft) 1149 1093 528 555 925 410 1528 861 1659 982 578
Channel Slope (ft/ft) 0.092 0.042 0.038 0.029 0.029 0.015 0.028 0.038 0.030 0.022 0.014
Flow Velocity (ft/sec.) 6.640 6.357 6.608 6.619 7.552 5.767 7.745 9.713 9.315 9.197 11.149

Flow Time (hr.) 0.0481 0.0478 0.0222 0.0233 0.0340 0.0197 0.0548 0.0246 0.0495 0.0297 0.0144 0.3680

PIPE FLOW  (Assuming full flow)

Flow Segment Name
Pipe Diameter (ft)
Manning's Coefficient
Pipe Slope (ft/ft)
Pipe Length (ft)
Flow Velocity (ft/sec.)      

Flow Time (hr.)      

TIME OF CONCENTRATION (hr.)/(min)

Total time 0.958 hr



                TR-55 TIME OF CONCENTRATION WORKSHEET

DRAINAGE AREA: Ellicott City, Overall Tiber-NewCut DA
Existing Tc BY: ACF

OVERLAND FLOW

Flow Segment Name AB  
Surface Description Grass, dense  
Roughness Coefficient 0.24  
Land Slope (ft/ft) 0.030  
Flow Length (ft) [100' max] 100  
Two-Year Rainfall (in.) 3.20  

Flow Time (hr.) 0.202  0.202

SHALLOW CONCENTRATED FLOW

Flow Segment Name BC CD DE EF
Flow Length (ft) 33 118 81 153
Paved or Unpaved paved unpaved paved unpaved
Land Slope (ft/ft) 0.030 0.148 0.006 0.065
Flow Velocity (ft/sec.) 3.539 6.213 1.597 1.597

Flow Time (hr.) 0.0026 0.0053 0.0141 0.0266  0.049

CHANNEL FLOW

Flow Segment Name FG GH HI IJ JK KL LM MN NO OP PQ
Flow Depth (ft) 0.5 0.8 1.0 1.3 1.5 1.8 1.8 2.0 2.4 3.0 5.0
Bottom Width (ft) 4 7 6 7 8 6 5 6 5 5 15
Side Slope (Z1) 4 3 4 5 3 2.5 2 4 3 3 0.5
Side Slope (Z2) 4 3 3 4 3 3 4 3 3 3 1
Manning's Coefficient 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035 0.035
Flow Length (ft) 1149 1093 528 555 925 410 1528 861 1659 982 578
Channel Slope (ft/ft) 0.092 0.042 0.038 0.029 0.029 0.015 0.028 0.038 0.030 0.022 0.014
Flow Velocity (ft/sec.) 6.640 6.357 6.608 6.619 7.552 5.767 7.745 9.713 9.315 9.197 11.149

Flow Time (hr.) 0.0481 0.0478 0.0222 0.0233 0.0340 0.0197 0.0548 0.0246 0.0495 0.0297 0.0144 0.3680

PIPE FLOW  (Assuming full flow)

Flow Segment Name
Pipe Diameter (ft)
Manning's Coefficient
Pipe Slope (ft/ft)
Pipe Length (ft)
Flow Velocity (ft/sec.)      

Flow Time (hr.)      

TIME OF CONCENTRATION (hr.)/(min)

Total time 0.619 hr



TOTEX.OUT 6/18/2019

1

*****************80-80 LIST OF INPUT DATA FOR TR-20
HYDROLOGY******************

JOB TR-20 NOPLOTS
TITLE Hudson, Tiber, NewCut Combined Drainage Area; Existing Cond.
TITLE 7-30-16; 5-27-18
5 RAINFL 6 0.05
8 0.0000 0.0061 0.0061 0.0061 0.0061
8 0.0061 0.0121 0.0242 0.0364 0.0424
8 0.0424 0.0424 0.0424 0.0485 0.0606
8 0.0667 0.0727 0.0727 0.0727 0.0727
8 0.0788 0.0848 0.1030 0.1212 0.1333
8 0.1576 0.1818 0.1879 0.2000 0.2182
8 0.2242 0.2303 0.2424 0.2606 0.2909
8 0.3212 0.3576 0.4061 0.4667 0.5394
8 0.6061 0.6606 0.7030 0.7394 0.7576
8 0.7758 0.7939 0.8182 0.8424 0.8788
8 0.9091 0.9212 0.9333 0.9455 0.9515
8 0.9576 0.9697 0.9758 0.9818 0.9818
8 0.9818 0.9818 0.9818 0.9879 0.9879
8 0.9879 0.9879 0.9939 0.9939 0.9939
8 0.9939 0.9939 1.0000 1.0000 1.0000
9 ENDTBL
5 RAINFL 7 .05
8 0.0000 0.0000 0.0000 0.0063 0.0063
8 0.0126 0.0377 0.0566 0.1132 0.1258
8 0.1321 0.1447 0.1509 0.1698 0.1761
8 0.1761 0.1824 0.2013 0.2201 0.2327
8 0.2453 0.2579 0.2767 0.3208 0.3522
8 0.3899 0.4403 0.4906 0.5031 0.5031
8 0.5031 0.5031 0.5094 0.5094 0.5157
8 0.5220 0.5409 0.5535 0.5535 0.5535
8 0.5535 0.5723 0.5975 0.6226 0.6415
8 0.6541 0.6730 0.6981 0.7233 0.7484
8 0.7736 0.7987 0.8302 0.8553 0.8868
8 0.9119 0.9623 0.9811 0.9937 0.9937
8 1.0000 1.0000 1.0000 1.0000 1.0000
9 ENDTBL
6 RUNOFF 1 001 1 1.5577 79.103 1.136 1 1 1 1 1 H
6 RUNOFF 1 002 2 2.1449 76.85 0.619 1 1 1 1 1 TNC
6 ADDHYD 4 012 1 2 3 1 1 1 1 1 HTNC

ENDATA
7 INCREM 6 .1
7 COMPUT 7 001 012 0.0 6.60 1.06 2 1 16

ENDCMP 1
7 COMPUT 7 001 012 0.0 6.36 1.07 2 1 18

ENDCMP 1
ENDJOB 2

*******************************END OF 80-80
LIST*******************************

1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; Existing Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:14:01 PASS 1 JOB NO. 1 PAGE
1

1



TOTEX.OUT 6/18/2019

EXECUTIVE CONTROL INCREM MAIN TIME INCREMENT = .100 HOURS

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO XSECTION 12
STARTING TIME = .00 RAIN DEPTH = 6.60 RAIN DURATION = 1.00
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .100 HOURS
ALTERNATE NO. = 1 STORM NO. =16 RAIN TABLE NO. = 6

OPERATION RUNOFF XSECTION 1

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK
ELEVATION(FEET)

2.79 3102.9 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =16
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 1.56
SQ.MI.
1.10 CFS 0 2 11 31 66 117 185
273
1.90 CFS 397 595 896 1298 1769 2239 2635
2911
2.70 CFS 3063 3102 3035 2860 2610 2332 2046
1761
3.50 CFS 1484 1231 1019 844 698 578 480
396
4.30 CFS 325 263 211 169 133 105 83
66
5.10 CFS 51.84 39.98 30.25 22.48 16.62 12.31 9.02
6.42
5.90 CFS 4.38 2.99 2.08 1.43 1.00 .74 .55
.39

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
4.23 WATERSHED INCHES; 4252 CFS-HRS; 351.4 ACRE-
FEET.

DURATION(HRS) 2 4 5
FLOW(CFS) 578 22 0

--- XSECTION 1, ALTERNATE 1, STORM 16, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION RUNOFF XSECTION 2

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK
ELEVATION(FEET)

2.38 5314.2 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =16
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 2.14
SQ.MI.
1.10 CFS 0 7 45 136 277 416 551
748
1.90 CFS 1161 1949 3123 4370 5169 5306 5003
4610
2.70 CFS 4256 3817 3274 2679 2091 1573 1151
842
3.50 CFS 626 489 390 321 261 198 142
92
4.30 CFS 57.92 36.85 23.39 14.82 9.15 5.80 3.79

2
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2.41
5.10 CFS 1.47 .86 .49

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
3.99 WATERSHED INCHES; 5523 CFS-HRS; 456.4 ACRE-
FEET.

1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; Existing Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:14:01 PASS 1 JOB NO. 1 PAGE
2

DURATION(HRS) 2 4 4
FLOW(CFS) 416 1 0

--- XSECTION 2, ALTERNATE 1, STORM 16, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION ADDHYD XSECTION 12

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =16
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 3.70
SQ.MI.
1.10 CFS 0 10 56 167 343 533 736
1021
1.90 CFS 1557 2544 4019 5668 6937 7546 7639
7521
2.70 CFS 7319 6919 6308 5539 4701 3905 3197
2603
3.50 CFS 2110 1721 1409 1164 959 776 622
488
4.30 CFS 382 300 234 183 142 111 87
68
5.10 CFS 53.31 40.85 30.75 22.74 16.62 12.31 9.02
6.42
5.90 CFS 4.38 2.99 2.08 1.43 1.00 .74 .55
.39

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
4.09 WATERSHED INCHES; 9775 CFS-HRS; 807.8 ACRE-
FEET.

DURATION(HRS) 2 4 5
FLOW(CFS) 1021 31 0

--- XSECTION 12, ALTERNATE 1, STORM 16, HYDROGRAPH ADDED TO READHD FILE ---

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO XSECTION 12
STARTING TIME = .00 RAIN DEPTH = 6.36 RAIN DURATION = 1.00
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .100 HOURS
ALTERNATE NO. = 1 STORM NO. =18 RAIN TABLE NO. = 7

OPERATION RUNOFF XSECTION 1

3
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PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK
ELEVATION(FEET)

1.92 1309.6 (RUNOFF)
3.22 2222.5 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =18
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 1.56
SQ.MI.
.40 CFS 0 3 8 20 40 68 108
157

1.20 CFS 228 337 496 697 919 1124 1258
1308
2.00 CFS 1288 1234 1172 1115 1091 1137 1247
1397
2.80 CFS 1583 1784 1981 2141 2219 2192 2060
1852
3.60 CFS 1600 1336 1082 855 673 532 422
336
4.40 CFS 266 210 166 131 103 82 65
51

1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; Existing Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:14:01 PASS 2 JOB NO. 1 PAGE
3

5.20 CFS 40.73 32.09 25.20 19.56 14.94 11.32 8.35
5.81
6.00 CFS 3.70 2.04 .85 .20

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
4.01 WATERSHED INCHES; 4034 CFS-HRS; 333.4 ACRE-
FEET.

DURATION(HRS) 2 4 6
FLOW(CFS) 1091 68 0

--- XSECTION 1, ALTERNATE 1, STORM 18, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION RUNOFF XSECTION 2

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK
ELEVATION(FEET)

1.61 2480.9 (RUNOFF)
3.00 3728.0 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =18
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 2.14
SQ.MI.
.30 CFS 0 1 7 29 75 137 210
301

1.10 CFS 437 647 1015 1600 2197 2479 2292
1864
1.90 CFS 1468 1240 1143 1159 1368 1683 2037
2426
2.70 CFS 2791 3163 3530 3728 3547 2980 2246
1544
3.50 CFS 1020 672 442 291 191 125 81
52
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4.30 CFS 32.88 20.02 11.38 5.32 1.52 .29

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
3.78 WATERSHED INCHES; 5229 CFS-HRS; 432.1 ACRE-
FEET.

DURATION(HRS) 2 4 4
FLOW(CFS) 1143 7 0

--- XSECTION 2, ALTERNATE 1, STORM 18, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION ADDHYD XSECTION 12

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =18
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 3.70
SQ.MI.
.30 CFS 0 1 10 37 95 176 278
409

1.10 CFS 594 875 1352 2095 2894 3398 3416
3122
1.90 CFS 2776 2529 2376 2331 2482 2774 3174
3672
2.70 CFS 4188 4746 5314 5709 5687 5200 4438
3604
3.50 CFS 2871 2272 1778 1373 1046 797 613
475
4.30 CFS 369 286 222 172 132 104 82
65
5.10 CFS 51.45 40.73 32.09 25.20 19.56 14.94 11.32
8.35
5.90 CFS 5.81 3.70 2.04 .85 .20

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
3.88 WATERSHED INCHES; 9263 CFS-HRS; 765.5 ACRE-
FEET.

1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; Existing Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:14:01 PASS 2 JOB NO. 1 PAGE
4

DURATION(HRS) 2 4 6
FLOW(CFS) 2331 104 0

--- XSECTION 12, ALTERNATE 1, STORM 18, HYDROGRAPH ADDED TO READHD FILE ---

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2
1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; Existing Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:14:01 SUMMARY, JOB NO. 1 PAGE
5
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SUMMARY TABLE 1
---------------

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED.
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES:

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED
HYDROGRAPH

XSECTION/ STANDARD PEAK DISCHARGE
STRUCTURE CONTROL DRAINAGE RUNOFF
------------------------------------

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE
(SQ MI) (IN) (FT) (HR) (CFS) (CSM)

RAINFALL OF 6.60 inches AND 3.60 hr DURATION, BEGINS AT .0 hrs.
RAINTABLE NUMBER 6, ARC 2
MAIN TIME INCREMENT .100 HOURS

ALTERNATE 1 STORM 16
---------------------------

XSECTION 1 RUNOFF 1.56 4.23 --- 2.79 3103 1989.1
XSECTION 2 RUNOFF 2.14 3.99 --- 2.38 5314 2483.2
XSECTION 12 ADDHYD 3.70 4.09 --- 2.49 7639 2064.6

RAINFALL OF 6.36 inches AND 3.00 hr DURATION, BEGINS AT .0 hrs.
RAINTABLE NUMBER 7, ARC 2

ALTERNATE 1 STORM 18
---------------------------

XSECTION 1 RUNOFF 1.56 4.01 --- 3.22 2223 1425.0
XSECTION 2 RUNOFF 2.14 3.78 --- 3.00 3728 1742.1
XSECTION 12 ADDHYD 3.70 3.88 --- 3.04 5751 1554.3

1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; Existing Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:14:01 SUMMARY, JOB NO. 1 PAGE
6

SUMMARY TABLE 3
---------------

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES
QUESTION MARK (?) AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH.

XSECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS..........

ID (SQ MI) 16 18

XSECTION 1 1.56
---------------------------

ALTERNATE 1 3103 2223

XSECTION 2 2.14
---------------------------

ALTERNATE 1 5314 3728

XSECTION 12 3.70
---------------------------

ALTERNATE 1 7639 5751

6
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1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; Existing Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST

END OF 1 JOBS IN THIS RUN

SCS TR-20, VERSION 2.04TEST
FILES

INPUT = totex.dat , GIVEN DATA FILE
OUTPUT = totex.OUT , DATED 06/18/
**,08:14:01

FILES GENERATED - DATED 06/18/**,08:14:01

FILE totex.TRD CONTAINS READHD INFORMATION

TOTAL NUMBER OF WARNINGS = 0, MESSAGES = 0

*** TR-20 RUN COMPLETED ***

7



TOTUL1.OUT 6/18/2019

1

*****************80-80 LIST OF INPUT DATA FOR TR-20

HYDROLOGY******************

JOB TR-20 NOPLOTS

TITLE Hudson, Tiber, New Cut Combined DA Ultimate Conditions

TITLE 7-30-16 ; 5-27-18

5 RAINFL 6 0.05

8 0.0000 0.0061 0.0061 0.0061 0.0061

8 0.0061 0.0121 0.0242 0.0364 0.0424

8 0.0424 0.0424 0.0424 0.0485 0.0606

8 0.0667 0.0727 0.0727 0.0727 0.0727

8 0.0788 0.0848 0.1030 0.1212 0.1333

8 0.1576 0.1818 0.1879 0.2000 0.2182

8 0.2242 0.2303 0.2424 0.2606 0.2909

8 0.3212 0.3576 0.4061 0.4667 0.5394

8 0.6061 0.6606 0.7030 0.7394 0.7576

8 0.7758 0.7939 0.8182 0.8424 0.8788

8 0.9091 0.9212 0.9333 0.9455 0.9515

8 0.9576 0.9697 0.9758 0.9818 0.9818

8 0.9818 0.9818 0.9818 0.9879 0.9879

8 0.9879 0.9879 0.9939 0.9939 0.9939

8 0.9939 0.9939 1.0000 1.0000 1.0000

9 ENDTBL

5 RAINFL 7 .05

8 0.0000 0.0000 0.0000 0.0063 0.0063

8 0.0126 0.0377 0.0566 0.1132 0.1258

8 0.1321 0.1447 0.1509 0.1698 0.1761

8 0.1761 0.1824 0.2013 0.2201 0.2327

8 0.2453 0.2579 0.2767 0.3208 0.3522

8 0.3899 0.4403 0.4906 0.5031 0.5031

8 0.5031 0.5031 0.5094 0.5094 0.5157

8 0.5220 0.5409 0.5535 0.5535 0.5535

8 0.5535 0.5723 0.5975 0.6226 0.6415

8 0.6541 0.6730 0.6981 0.7233 0.7484

8 0.7736 0.7987 0.8302 0.8553 0.8868

8 0.9119 0.9623 0.9811 0.9937 0.9937

8 1.0000 1.0000 1.0000 1.0000 1.0000

9 ENDTBL

6 RUNOFF 1 001 1 1.5577 80.732 1.136 1 1 1 1 1 H

6 RUNOFF 1 002 2 2.1449 78.89 0.619 1 1 1 1 1 TNC

6 ADDHYD 4 012 1 2 3 1 1 1 1 1 HTNC

ENDATA

7 INCREM 6 0.1

7 COMPUT 7 001 012 0.0 6.60 1.06 2 1 16

ENDCMP 1

7 COMPUT 7 001 012 0.0 6.36 1.07 2 1 18

ENDCMP 1

ENDJOB 2

*******************************END OF 80-80

LIST*******************************

1

TR20 -------------------------------------------------------------------- SCS

-

Hudson, Tiber, New Cut Combined DA Ultimate Conditions

VERSION

06/18/** 7-30-16 ; 5-27-18

2.04TEST

08:19:09 PASS 1 JOB NO. 1 PAGE

1

1
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EXECUTIVE CONTROL INCREM MAIN TIME INCREMENT = .100 HOURS

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO XSECTION 12

STARTING TIME = .00 RAIN DEPTH = 6.60 RAIN DURATION = 1.00

ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .100 HOURS

ALTERNATE NO. = 1 STORM NO. =16 RAIN TABLE NO. = 6

OPERATION RUNOFF XSECTION 1

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK

ELEVATION(FEET)

2.78 3214.1 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =16

HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 1.56

SQ.MI.

1.00 CFS 0 1 4 16 41 84 145

222

1.80 CFS 319 452 661 975 1392 1875 2356

2757

2.60 CFS 3033 3181 3212 3134 2947 2685 2396

2100

3.40 CFS 1806 1521 1262 1044 864 714 592

491

4.20 CFS 405 332 269 216 172 136 107

85

5.00 CFS 67.31 52.90 40.77 30.82 22.88 16.91 12.52

9.16

5.80 CFS 6.52 4.45 3.04 2.12 1.46 1.02 .75

.56

6.60 CFS .39

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)

4.40 WATERSHED INCHES; 4428 CFS-HRS; 365.9 ACRE-

FEET.

DURATION(HRS) 2 4 6

FLOW(CFS) 592 23 0

--- XSECTION 1, ALTERNATE 1, STORM 16, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION RUNOFF XSECTION 2

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK

ELEVATION(FEET)

2.37 5581.1 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =16

HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 2.14

SQ.MI.

1.00 CFS 0 1 15 72 193 364 523

667

1.80 CFS 873 1307 2137 3362 4648 5454 5567

5223

2.60 CFS 4791 4407 3941 3373 2757 2148 1615

1182

3.40 CFS 863 642 501 399 328 267 202

145

2
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4.20 CFS 94.26 59.12 37.61 23.86 15.12 9.33 5.92

3.87

5.00 CFS 2.46 1.50 .88 .50 .26

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)

4.21 WATERSHED INCHES; 5822 CFS-HRS; 481.1 ACRE-

FEET.

1

TR20 -------------------------------------------------------------------- SCS

-

Hudson, Tiber, New Cut Combined DA Ultimate Conditions

VERSION

06/18/** 7-30-16 ; 5-27-18

2.04TEST

08:19:09 PASS 1 JOB NO. 1 PAGE

2

DURATION(HRS) 2 4 4

FLOW(CFS) 501 1 0

--- XSECTION 2, ALTERNATE 1, STORM 16, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION ADDHYD XSECTION 12

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =16

HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 3.70

SQ.MI.

1.00 CFS 0 2 19 88 234 448 668

888

1.80 CFS 1191 1760 2799 4338 6040 7329 7923

7980

2.60 CFS 7824 7587 7153 6507 5704 4834 4012

3281

3.40 CFS 2669 2162 1763 1443 1192 981 793

636

4.20 CFS 499 391 306 239 187 145 113

89

5.00 CFS 69.77 54.40 41.65 31.32 23.14 16.91 12.52

9.16

5.80 CFS 6.52 4.45 3.04 2.12 1.46 1.02 .75

.56

6.60 CFS .39

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)

4.29 WATERSHED INCHES; 10250 CFS-HRS; 847.0 ACRE-

FEET.

DURATION(HRS) 2 4 6

FLOW(CFS) 1191 31 0

--- XSECTION 12, ALTERNATE 1, STORM 16, HYDROGRAPH ADDED TO READHD FILE ---

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO XSECTION 12

STARTING TIME = .00 RAIN DEPTH = 6.36 RAIN DURATION = 1.00

ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .100 HOURS

ALTERNATE NO. = 1 STORM NO. =18 RAIN TABLE NO. = 7

3
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OPERATION RUNOFF XSECTION 1

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK

ELEVATION(FEET)

1.92 1394.8 (RUNOFF)

3.22 2276.0 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =18

HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 1.56

SQ.MI.

.30 CFS 0 1 4 12 28 54 89

135

1.10 CFS 191 269 386 555 765 997 1209

1346

1.90 CFS 1394 1369 1307 1237 1173 1143 1187

1296

2.70 CFS 1448 1635 1837 2036 2196 2273 2243

2106

3.50 CFS 1892 1634 1364 1105 873 687 543

431

1

TR20 -------------------------------------------------------------------- SCS

-

Hudson, Tiber, New Cut Combined DA Ultimate Conditions

VERSION

06/18/** 7-30-16 ; 5-27-18

2.04TEST

08:19:09 PASS 2 JOB NO. 1 PAGE

3

4.30 CFS 343 272 215 170 134 105 83

66

5.10 CFS 52.49 41.54 32.74 25.70 19.94 15.22 11.53

8.50

5.90 CFS 5.91 3.77 2.07 .86 .20

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)

4.18 WATERSHED INCHES; 4206 CFS-HRS; 347.6 ACRE-

FEET.

DURATION(HRS) 2 4 6

FLOW(CFS) 1143 83 0

--- XSECTION 1, ALTERNATE 1, STORM 18, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION RUNOFF XSECTION 2

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK

ELEVATION(FEET)

1.61 2682.4 (RUNOFF)

3.00 3835.7 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =18

HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 2.14

SQ.MI.

.30 CFS 0 2 15 53 119 197 282

382

1.10 CFS 529 755 1149 1770 2396 2681 2468

2000

1.90 CFS 1570 1321 1211 1223 1436 1760 2123

2521

2.70 CFS 2892 3270 3640 3836 3644 3059 2305

1584

4
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3.50 CFS 1046 689 453 299 196 128 83

54

4.30 CFS 33.69 20.50 11.65 5.44 1.55 .30

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)

3.99 WATERSHED INCHES; 5521 CFS-HRS; 456.3 ACRE-

FEET.

DURATION(HRS) 2 4 4

FLOW(CFS) 1211 12 0

--- XSECTION 2, ALTERNATE 1, STORM 18, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION ADDHYD XSECTION 12

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =18

HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 3.70

SQ.MI.

.30 CFS 0 2 19 65 147 251 371

517

1.10 CFS 720 1024 1535 2324 3161 3678 3677

3347

1.90 CFS 2964 2689 2518 2461 2609 2903 3310

3817

2.70 CFS 4340 4904 5477 5872 5840 5333 4548

3690

3.50 CFS 2938 2324 1817 1404 1069 814 626

485

4.30 CFS 377 292 226 175 135 106 83

66

5.10 CFS 52.49 41.54 32.74 25.70 19.94 15.22 11.53

8.50

5.90 CFS 5.91 3.77 2.07 .86 .20

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)

4.07 WATERSHED INCHES; 9727 CFS-HRS; 803.9 ACRE-

FEET.

1

TR20 -------------------------------------------------------------------- SCS

-

Hudson, Tiber, New Cut Combined DA Ultimate Conditions

VERSION

06/18/** 7-30-16 ; 5-27-18

2.04TEST

08:19:09 PASS 2 JOB NO. 1 PAGE

4

DURATION(HRS) 2 4 6

FLOW(CFS) 2461 135 0

--- XSECTION 12, ALTERNATE 1, STORM 18, HYDROGRAPH ADDED TO READHD FILE ---

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2

1

TR20 -------------------------------------------------------------------- SCS

-

Hudson, Tiber, New Cut Combined DA Ultimate Conditions

VERSION

06/18/** 7-30-16 ; 5-27-18

2.04TEST

08:19:09 SUMMARY, JOB NO. 1 PAGE
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5

SUMMARY TABLE 1

---------------

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED.

A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES:

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED

HYDROGRAPH

XSECTION/ STANDARD PEAK DISCHARGE

STRUCTURE CONTROL DRAINAGE RUNOFF

------------------------------------

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE

(SQ MI) (IN) (FT) (HR) (CFS) (CSM)

RAINFALL OF 6.60 inches AND 3.60 hr DURATION, BEGINS AT .0 hrs.

RAINTABLE NUMBER 6, ARC 2

MAIN TIME INCREMENT .100 HOURS

ALTERNATE 1 STORM 16

---------------------------

XSECTION 1 RUNOFF 1.56 4.40 --- 2.78 3214 2060.3

XSECTION 2 RUNOFF 2.14 4.21 --- 2.37 5581 2607.9

XSECTION 12 ADDHYD 3.70 4.29 --- 2.48 7986 2158.4

RAINFALL OF 6.36 inches AND 3.00 hr DURATION, BEGINS AT .0 hrs.

RAINTABLE NUMBER 7, ARC 2

ALTERNATE 1 STORM 18

---------------------------

XSECTION 1 RUNOFF 1.56 4.18 --- 3.22 2276 1459.0

XSECTION 2 RUNOFF 2.14 3.99 --- 3.00 3836 1792.5

XSECTION 12 ADDHYD 3.70 4.07 --- 3.04 5910 1597.3

1

TR20 -------------------------------------------------------------------- SCS

-

Hudson, Tiber, New Cut Combined DA Ultimate Conditions

VERSION

06/18/** 7-30-16 ; 5-27-18

2.04TEST

08:19:09 SUMMARY, JOB NO. 1 PAGE

6

SUMMARY TABLE 3

---------------

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES

QUESTION MARK (?) AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH.

XSECTION/ DRAINAGE

STRUCTURE AREA STORM NUMBERS..........

ID (SQ MI) 16 18

XSECTION 1 1.56

---------------------------

ALTERNATE 1 3214 2276

XSECTION 2 2.14

---------------------------

ALTERNATE 1 5581 3836

XSECTION 12 3.70

6
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---------------------------

ALTERNATE 1 7986 5910

1

TR20 -------------------------------------------------------------------- SCS

-

Hudson, Tiber, New Cut Combined DA Ultimate Conditions

VERSION

06/18/** 7-30-16 ; 5-27-18

2.04TEST

END OF 1 JOBS IN THIS RUN

SCS TR-20, VERSION 2.04TEST

FILES

INPUT = totul1.dat , GIVEN DATA FILE

OUTPUT = totul1.OUT , DATED 06/18/

**,08:19:09

FILES GENERATED - DATED 06/18/**,08:19:09

FILE totul1.TRD CONTAINS READHD INFORMATION

TOTAL NUMBER OF WARNINGS = 0, MESSAGES = 0

*** TR-20 RUN COMPLETED ***

7



TOTNAT1.OUT 6/18/2019

1

*****************80-80 LIST OF INPUT DATA FOR TR-20
HYDROLOGY******************

JOB TR-20 NOPLOTS
TITLE Hudson, Tiber, NewCut Combined Drainage Area; WIGC Cond.
TITLE 7-30-16; 5-27-18
5 RAINFL 6 0.05
8 0.0000 0.0061 0.0061 0.0061 0.0061
8 0.0061 0.0121 0.0242 0.0364 0.0424
8 0.0424 0.0424 0.0424 0.0485 0.0606
8 0.0667 0.0727 0.0727 0.0727 0.0727
8 0.0788 0.0848 0.1030 0.1212 0.1333
8 0.1576 0.1818 0.1879 0.2000 0.2182
8 0.2242 0.2303 0.2424 0.2606 0.2909
8 0.3212 0.3576 0.4061 0.4667 0.5394
8 0.6061 0.6606 0.7030 0.7394 0.7576
8 0.7758 0.7939 0.8182 0.8424 0.8788
8 0.9091 0.9212 0.9333 0.9455 0.9515
8 0.9576 0.9697 0.9758 0.9818 0.9818
8 0.9818 0.9818 0.9818 0.9879 0.9879
8 0.9879 0.9879 0.9939 0.9939 0.9939
8 0.9939 0.9939 1.0000 1.0000 1.0000
9 ENDTBL
5 RAINFL 7 .05
8 0.0000 0.0000 0.0000 0.0063 0.0063
8 0.0126 0.0377 0.0566 0.1132 0.1258
8 0.1321 0.1447 0.1509 0.1698 0.1761
8 0.1761 0.1824 0.2013 0.2201 0.2327
8 0.2453 0.2579 0.2767 0.3208 0.3522
8 0.3899 0.4403 0.4906 0.5031 0.5031
8 0.5031 0.5031 0.5094 0.5094 0.5157
8 0.5220 0.5409 0.5535 0.5535 0.5535
8 0.5535 0.5723 0.5975 0.6226 0.6415
8 0.6541 0.6730 0.6981 0.7233 0.7484
8 0.7736 0.7987 0.8302 0.8553 0.8868
8 0.9119 0.9623 0.9811 0.9937 0.9937
8 1.0000 1.0000 1.0000 1.0000 1.0000
9 ENDTBL
6 RUNOFF 1 001 1 1.5577 62.68 1.725 1 1 1 1 1 H
6 RUNOFF 1 002 2 2.1449 61.185 0.958 1 1 1 1 1 TNC
6 ADDHYD 4 012 1 2 3 1 1 1 1 1 HTNC

ENDATA
7 INCREM 6 .1
7 COMPUT 7 001 012 0.0 6.60 1.06 2 1 16

ENDCMP 1
7 COMPUT 7 001 012 0.0 6.36 1.07 2 1 18

ENDCMP 1
ENDJOB 2

*******************************END OF 80-80
LIST*******************************

1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; WIGC Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:18:58 PASS 1 JOB NO. 1 PAGE
1

1



TOTNAT1.OUT 6/18/2019

EXECUTIVE CONTROL INCREM MAIN TIME INCREMENT = .100 HOURS

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO XSECTION 12
STARTING TIME = .00 RAIN DEPTH = 6.60 RAIN DURATION = 1.00
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .100 HOURS
ALTERNATE NO. = 1 STORM NO. =16 RAIN TABLE NO. = 6

OPERATION RUNOFF XSECTION 1

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK
ELEVATION(FEET)

3.24 1526.7 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =16
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 1.56
SQ.MI.
1.50 CFS 0 1 3 8 22 51 105
186
2.30 CFS 296 438 609 797 982 1149 1293
1407
3.10 CFS 1485 1523 1521 1482 1410 1312 1199
1084
3.90 CFS 973 864 761 667 584 508 442
384
4.70 CFS 334 289 249 214 184 157 134
115
5.50 CFS 98.79 84.68 72.64 62.33 53.45 45.82 39.32
33.72
6.30 CFS 28.91 24.85 21.38 18.33 15.57 13.13 10.94
8.92
7.10 CFS 7.05 5.45 4.17 3.17 2.36 1.67 1.14
.80
7.90 CFS .57 .41

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
2.57 WATERSHED INCHES; 2588 CFS-HRS; 213.9 ACRE-
FEET.

DURATION(HRS) 2 4 6 6
FLOW(CFS) 442 46 1 0

--- XSECTION 1, ALTERNATE 1, STORM 16, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION RUNOFF XSECTION 2

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK
ELEVATION(FEET)

2.76 2769.1 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =16
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 2.14
SQ.MI.
1.40 CFS 0 1 3 11 37 105 265
559
2.20 CFS 994 1510 2000 2381 2625 2748 2759
2649
3.00 CFS 2451 2206 1931 1633 1339 1085 876
710

2



TOTNAT1.OUT 6/18/2019

3.80 CFS 575 473 390 317 254 199 155
118
4.60 CFS 88.75 66.45 49.29 36.03 26.24 19.11 13.69
9.47
5.40 CFS 6.40 4.39 3.01 2.04 1.41 1.04 .73
.50

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
2.43 WATERSHED INCHES; 3369 CFS-HRS; 278.4 ACRE-
FEET.

1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; WIGC Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:18:58 PASS 1 JOB NO. 1 PAGE
2

DURATION(HRS) 2 4 5
FLOW(CFS) 317 3 0

--- XSECTION 2, ALTERNATE 1, STORM 16, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION ADDHYD XSECTION 12

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =16
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 3.70
SQ.MI.
1.40 CFS 0 1 4 15 45 126 316
664
2.20 CFS 1180 1807 2438 2989 3422 3730 3908
3942
3.00 CFS 3858 3691 3454 3153 2820 2495 2188
1908
3.80 CFS 1659 1446 1255 1078 921 783 664
560
4.60 CFS 473 400 338 285 240 203 171
144
5.40 CFS 122 103 88 75 64 54 47
40
6.20 CFS 34.05 29.09 24.96 21.40 18.33 15.57 13.13
10.94
7.00 CFS 8.92 7.05 5.45 4.17 3.17 2.36 1.67
1.14
7.80 CFS .80 .57 .41

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
2.49 WATERSHED INCHES; 5957 CFS-HRS; 492.3 ACRE-
FEET.

DURATION(HRS) 2 4 6 7
FLOW(CFS) 921 54 2 0

--- XSECTION 12, ALTERNATE 1, STORM 16, HYDROGRAPH ADDED TO READHD FILE ---

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO XSECTION 12

3



TOTNAT1.OUT 6/18/2019

STARTING TIME = .00 RAIN DEPTH = 6.36 RAIN DURATION = 1.00
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .100 HOURS
ALTERNATE NO. = 1 STORM NO. =18 RAIN TABLE NO. = 7

OPERATION RUNOFF XSECTION 1

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK
ELEVATION(FEET)

3.54 1246.5 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =18
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 1.56
SQ.MI.
.90 CFS 0 1 2 6 16 36 66
105

1.70 CFS 154 210 271 324 368 405 439
472
2.50 CFS 509 553 611 681 764 858 958
1059
3.30 CFS 1147 1211 1244 1240 1203 1138 1056
960
4.10 CFS 857 753 652 557 472 402 344
295

1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; WIGC Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:18:58 PASS 2 JOB NO. 1 PAGE
3

4.90 CFS 254 218 187 160 137 118 101
86
5.70 CFS 74.06 63.51 54.35 46.54 39.85 34.10 29.11
24.77
6.50 CFS 21.07 17.93 15.33 13.08 11.16 9.46 7.98
6.73
7.30 CFS 5.54 4.45 3.45 2.54 1.74 1.08 .56
.20

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
2.40 WATERSHED INCHES; 2415 CFS-HRS; 199.6 ACRE-
FEET.

DURATION(HRS) 2 4 6 7
FLOW(CFS) 472 86 6 0

--- XSECTION 1, ALTERNATE 1, STORM 18, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION RUNOFF XSECTION 2

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK
ELEVATION(FEET)

1.89 784.1 (RUNOFF)
3.17 2275.6 (RUNOFF)

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =18
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 2.14
SQ.MI.
.90 CFS 0 2 7 26 77 186 347

4



TOTNAT1.OUT 6/18/2019

533
1.70 CFS 689 768 784 757 719 691 697
778
2.50 CFS 918 1099 1313 1560 1830 2068 2234
2270
3.30 CFS 2150 1910 1604 1287 990 747 566
430
4.10 CFS 327 248 189 143 109 83 63
48
4.90 CFS 36.01 26.86 19.89 14.50 10.34 6.99 4.25
2.15
5.70 CFS .72 .15

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
2.27 WATERSHED INCHES; 3137 CFS-HRS; 259.2 ACRE-
FEET.

DURATION(HRS) 2 4 5
FLOW(CFS) 691 14 0

--- XSECTION 2, ALTERNATE 1, STORM 18, HYDROGRAPH ADDED TO READHD FILE ---

OPERATION ADDHYD XSECTION 12

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM =18
HRS MAIN TIME INCREMENT = .100 hr, DRAINAGE AREA = 3.70
SQ.MI.
.90 CFS 0 2 9 32 93 222 413
638

1.70 CFS 842 978 1054 1081 1087 1096 1135
1250
2.50 CFS 1427 1652 1924 2241 2594 2926 3192
3329
3.30 CFS 3297 3122 2848 2527 2193 1886 1622
1390
4.10 CFS 1184 1001 841 700 581 485 407
343
4.90 CFS 290 245 207 175 148 125 105
89
5.70 CFS 74.78 63.65 54.37 46.54 39.85 34.10 29.11
24.77
6.50 CFS 21.07 17.93 15.33 13.08 11.16 9.46 7.98
6.73
7.30 CFS 5.54 4.45 3.45 2.54 1.74 1.08 .56
.20

1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; WIGC Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:18:58 PASS 2 JOB NO. 1 PAGE
4

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS)
2.32 WATERSHED INCHES; 5551 CFS-HRS; 458.8 ACRE-
FEET.

DURATION(HRS) 2 4 6 7
FLOW(CFS) 1087 125 8 0

5



TOTNAT1.OUT 6/18/2019

--- XSECTION 12, ALTERNATE 1, STORM 18, HYDROGRAPH ADDED TO READHD FILE ---

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2
1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; WIGC Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:18:58 SUMMARY, JOB NO. 1 PAGE
5

SUMMARY TABLE 1
---------------

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED.
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES:

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED
HYDROGRAPH

XSECTION/ STANDARD PEAK DISCHARGE
STRUCTURE CONTROL DRAINAGE RUNOFF
------------------------------------

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE
(SQ MI) (IN) (FT) (HR) (CFS) (CSM)

RAINFALL OF 6.60 inches AND 3.60 hr DURATION, BEGINS AT .0 hrs.
RAINTABLE NUMBER 6, ARC 2
MAIN TIME INCREMENT .100 HOURS

ALTERNATE 1 STORM 16
---------------------------

XSECTION 1 RUNOFF 1.56 2.57 --- 3.24 1527 978.8
XSECTION 2 RUNOFF 2.14 2.43 --- 2.76 2769 1293.9
XSECTION 12 ADDHYD 3.70 2.49 --- 2.88 3944 1065.9

RAINFALL OF 6.36 inches AND 3.00 hr DURATION, BEGINS AT .0 hrs.
RAINTABLE NUMBER 7, ARC 2

ALTERNATE 1 STORM 18
---------------------------

XSECTION 1 RUNOFF 1.56 2.40 --- 3.54 1247 799.4
XSECTION 2 RUNOFF 2.14 2.27 --- 3.17 2276 1063.6
XSECTION 12 ADDHYD 3.70 2.32 --- 3.23 3337 901.9

1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; WIGC Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST
08:18:58 SUMMARY, JOB NO. 1 PAGE
6

SUMMARY TABLE 3
---------------

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES
QUESTION MARK (?) AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH.

XSECTION/ DRAINAGE
STRUCTURE AREA STORM NUMBERS..........

6



TOTNAT1.OUT 6/18/2019

ID (SQ MI) 16 18

XSECTION 1 1.56
---------------------------

ALTERNATE 1 1527 1247

XSECTION 2 2.14
---------------------------

ALTERNATE 1 2769 2276

XSECTION 12 3.70
---------------------------

ALTERNATE 1 3944 3337
1
TR20 -------------------------------------------------------------------- SCS
-

Hudson, Tiber, NewCut Combined Drainage Area; WIGC Cond.
VERSION

06/18/** 7-30-16; 5-27-18
2.04TEST

END OF 1 JOBS IN THIS RUN

SCS TR-20, VERSION 2.04TEST
FILES

INPUT = totnat1.dat , GIVEN DATA FILE
OUTPUT = totnat1.OUT , DATED 06/18/
**,08:18:58

FILES GENERATED - DATED 06/18/**,08:18:58

FILE totnat1.TRD CONTAINS READHD INFORMATION

TOTAL NUMBER OF WARNINGS = 0, MESSAGES = 0

*** TR-20 RUN COMPLETED ***
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Tiber Branch Discharge Hydrograph 

7/30/2016 - Existing

5/27/2018 - Existing

7/30/2016 - Woods

5/27/2018 - Woods

7/30/2016 - Ultimate

5/27/2018 - Ultimate

Storm Time (hr)

5-27-18  Existing

Qp = 5,751 cfs

Volume = 766 ac-ft

5-27-18  Ultimate

Qp = 5,910 cfs

Volume = 803 ac-ft

5-27-18  Woods

Qp = 3,337 cfs

Volume = 458 ac-ft

7-30-16  Existing

Qp = 7,639 cfs

Volume = 807 ac-ft

7-30-16  Ultimate

Qp = 7,986 cfs

Volume = 847 ac-ft

7-30-16  Woods

Qp = 3,944 cfs

Volume = 491 ac-ft



C-1   |   JUNE 2019

TIBER BRANCH WATERSHED | STORMWATER RETROFIT STUDY

APPENDIX C: FIELD ASSESSMENT DOCUMENTATION



1 
 

Plumtree Branch and Tiber Branch Watershed Stormwater Studies 

Best Management Practices for Data Collection  

Contents 
Using Arc Collector in the Field ..................................................................................................................... 3 

Using Collector with an External GPS ....................................................................................................... 3 

The Collector App on Android ................................................................................................................... 4 

Logging In .................................................................................................................................................. 4 

The Maps Page .......................................................................................................................................... 4 

Pairing with the Bad Elf ......................................................................................................................... 4 

Selecting the appropriate Map ............................................................................................................. 6 

The Map .................................................................................................................................................... 7 

Adding and Editing Data ............................................................................................................................... 7 

Adding Data ............................................................................................................................................... 7 

Location Data ........................................................................................................................................ 7 

Detail Data ............................................................................................................................................ 8 

Adding attachments .............................................................................................................................. 8 

Submitting your Data ............................................................................................................................ 8 

Editing Data ............................................................................................................................................... 8 

Data Collection Best Practices ...................................................................................................................... 9 

General ...................................................................................................................................................... 9 

Assessed By Bio ..................................................................................................................................... 9 

Assessed By ........................................................................................................................................... 9 

Assessment Date ................................................................................................................................... 9 

Flag for Post .......................................................................................................................................... 9 

County ID ............................................................................................................................................... 9 

Plan Number ......................................................................................................................................... 9 

Capture Method .................................................................................................................................... 9 

Stormdrain data ...................................................................................................................................... 10 

Inlet ..................................................................................................................................................... 10 

Outfall ................................................................................................................................................. 13 

Manhole .............................................................................................................................................. 15 

Pipe ..................................................................................................................................................... 17 



2 
 

Swale ................................................................................................................................................... 19 

Biohabitats opportunity data .................................................................................................................. 20 

Complaint Data ....................................................................................................................................... 22 

Things to keep in mind: ............................................................................................................................... 22 

Data Post-Processing .................................................................................................................................. 23 

Reviewed flagged components. .............................................................................................................. 23 

Adjust linework ....................................................................................................................................... 23 

Opportunities .......................................................................................................................................... 23 

Miscellaneous ......................................................................................................................................... 23 

Guidelines for using ArcGIS Online ......................................................................................................... 23 

Filtering in ArcGIS Online .................................................................................................................... 23 

Field Book Requirements ............................................................................................................................ 25 

Field Equipment Checklist ........................................................................................................................... 26 

Urgent Care Centers.................................................................................................................................... 26 

 

  



3 
 

 

Using Arc Collector in the Field 
Arc Collector is an ESRI app that provides an interface to data and maps stored on the cloud. Team 

members can add and edit data in the app, which are then uploaded to the cloud in real time. Field 

workers can view the changes to the data as it is updated. The app has some frustrating usability 

limitations. Most team members should get the hang of the app after the first day or so of field work. 

This section of the Best Management Practices Guide is meant to guide you through using the app to 

add and edit data. 

Using Collector with an External GPS 
For this work, Biohabitats will be using an external GPS to provide the most accurate location estimates 

of stormwater infrastructure. The external GPS (Bad Elf) will need to be paired with the tablet used for 

collection via Bluetooth. 

1. Go to Tablet -> Settings 

2. Click on the Connections Tab 
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a. Ensure Bluetooth is ON  

b. Select the GPS unit to be paired, if this doesn’t work click the gear to the right and 

unpair and re-pair the device.  

c. To do this on the GPS press the middle Bluetooth button then when the code pops up 

on the GPS and tablet first accept the GPS code with the lower button and then tap OK 

on the tablet. 

The Bad Elf user guide can be found here: https://cdn.shopify.com/s/files/1/0227/2953/files/UserGuide-

BE-GPS-3300-20140517.pdf?1710 

The Collector App on Android 
Find the Collector app on the Android Homepage by clicking this icon:  

Logging In 
It’s more than likely that your tablet will already have the proper log-in credentials for accessing the 

map for this field assessment in Arc Collector. However, if you cannot find the “Plumtree and Tiber 

Watershed Assessment” map on the “Maps Page”, or if you become logged out for some reason, you 

may have to re-authenticate yourself.  

The Maps Page 
Once you are logged in, the first page you’re likely to see is the ‘Maps’ page. This page displays all the 

maps that Biohabitats has enabled for Arc Collector use. 

 

Pairing with the Bad Elf 
Select the Settings  

https://cdn.shopify.com/s/files/1/0227/2953/files/UserGuide-BE-GPS-3300-20140517.pdf?1710
https://cdn.shopify.com/s/files/1/0227/2953/files/UserGuide-BE-GPS-3300-20140517.pdf?1710
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Select the “Location Provider” option then select the GPS unit.  If the GPS unit doesn’t appear select 

“Add a Receiver” 
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Return to the map selection screen.  

Note: If Collector still doesn’t recognize the GPS unit close collector and return to the Tablet Settings 

menu and re-pair the GPS unit then open collector and go right to the project no need to pair the GPS in 

collector again. 

Selecting the appropriate Map 
Select the map titled “Plumtree and Tiber Watershed Assessment” for this field work. 
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The Map 
When you open your map, the extent of the map will default to your general proximity. Your location is 

represented by the blue dot. The layers in the map are shown in the map area. The sidebar on the 

mapscreen will allow you to add new points to the layers or edit existing data. 

 

Adding and Editing Data 

Adding Data 

Location Data 
While in the map, if the sidebar on the right-side of the screen is titled ‘Collect New’, when you tap on 

any of the layer-types in the sidebar, you will create a new data entry. 

The data (if it is a point) will automatically be placed on the map according to your tablet’s GPS location. 

Because the accuracy of your tablet GPS varies, the initial point location may not appear accurate 

against the aerial basemap (the accuracy of your GPS signal is displayed on the bottom left of the map 

screen, in meters). If this is the case, you can move the point manually by dragging the point on the map 

to the location that is more visually accurate according to the basemap. To locate the new bit of data as 

accurately as possible in the field, use a combination of the tablet’s internal GPS and the background 

aerial to position the point on the map.  

Point location will be recorded in WGS84. This is the same coordinate system that the base map uses. 

When you manually move a point on the map, the app records the basemap coordinates, rather than 

your tablet GPS coordinates. All data will be projected into the State Plane coordinate system for MD 

after the fieldwork is complete. 
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Detail Data 
Once your data location is defined, you can fill out the field data in the sidebar as if it were a form. Use 

the technical guidance manual when necessary. 

Adding attachments 
Finally, you can add photos to the data point by tapping the add attachment button. Choose whether to 

add a photo from the Gallery or from the Camera. 

You can add multiple photos. Photos should be added according to the order in which they are referred 

to in the technical guidance. 

Submitting your Data 

When the form is filled out and all the attachments are recorded, tap the submit button ( ) in the 

top left to submit the data. The data will sync with the cloud. Depending on the amount of attachments 

that you have for your point and the quality of your cell phone signal, this may take some time. 

Editing Data 
To edit a datapoint, tap on the datapoint in the map screen. The sidebar will now have a new ‘tab’ with 

the title ‘Features’. Tap on the feature that you would like to edit, this will show the ‘Details’ of the 
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feature. Tap the edit button: . Now you can fill out information in the sidebar as you would during 

data creation. When you are done making edits, hit the submit button:  

Data Collection Best Practices 

General 
These fields are included in all data collection layers.  

Assessed By Bio 
As you assess the storm drain dataset that the county has provided, when you visit a datapoint, change 

the value of the ‘Assessed By Bio’ field to ‘Yes’, even if there are no other edits to make to the data. This 

will help us track our progress in the field, and will change the symbology of the layer, to make 

navigation smoother for fieldwork. 

Assessed By  
Select the name of person operating the tablet.  If your name is not available, please use the name of 

the field crew leader.  

Assessment Date 
Select Use Current.  

Flag for Post 
Each layer has a ‘Flag for Post’ field, with domain values of ‘Y/N’. If you have data that either does not 

conform to schema, you want to verify a selection, accidentally moved an existing point, have a question 

regarding the data, or should for some reason need to review the data in the office, select Y. This is a 

catch-all field that will help greatly during initial data clean-up and post processing. During post-

processing please resolve as many flags as possible and change the field value to N.  

County ID  
For components already in the County’s GIS layer an ID has been assigned and is included for reference.  

Please not change or delete this field. Added components will receive a County ID during a subsequent 

phase of the project.   

Plan Number 
Plan number refers to the county design plans.  They are provided for reference, please do not change 

this field.  The county has provided the referenced plans.  They are saved on the server and may be used 

during post-processing or during the analysis phase to provide additional context or data.  

Capture Method 
For components already in the County’s GIS layer a Capture Method will likely be pre-assigned.  If so, 

leave the value as-is.  If not, select Unknown.  

For new point components, select In-field using GPS when paired with an Elf.  

For new line or polygon components, select In-field using aerial imagery.  
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Stormdrain data 
The following components of the drainage network are to be field verified or located: inlet, outfalls, 

manholes, pipes, and swales.  Please note that swales no currently exist within the County’s GIS system.  

Information is provided below to assist in data collection.   

Inlet 
a. Inlet Type: 

i. Type “A-5” Inlet: Refers to HoCo Design Manual Detail D-4.02.  Curb and Gutter, 

6” deep opening, 5’ wide.  

ii. Type “A-10” Inlet: Refers to HoCo Design Manual Detail D-4.03. Curb and Gutter, 

6” deep opening, 10’ wide.  

iii. Type “D” Inlet: Refers to HoCo Design Manual Detail D-4.10. Not to be used 

adjacent to public roads or alleys. Concrete box 3.5’ by 3.5’. May have 

trapezoidal weir, 6” deep and 18” wide or beehive grate (D-4.11).  

iv. Type “K” Inlet: Refers to HoCo Design Manual Detail D-4.12 (2007 version of 

manual). For use with Gutters (or within lined swales).  Steel Grate. Grate length 

(along flow path) varies, but width typically 36”.  

v. Yard Inlet: Refers to HoCo Design Manual Detail D-4.12.  Concrete box 3’ x 3’.  

Grate dimensions 28” x 30”. Can be up to 10’ deep.  

vi. Type “C” Inlet: Refers to HoCo Design Manual Detail D-4.15 (2007 version of 

manual). For use with Trench Drains. Max depth of 3.5’.    

vii. Type “E” Inlet: Refers to HoCo Design Manual Detail D-4.21. Rectangular Grate 

Dimensions approx. 48” x20”. Max depth of box, 5’.  

viii. Type “S” Inlet: Refers to HoCo Design Manual Detail D-4.24. Square Grate 

Dimension 33” x 33”, 2 vanes.. Max Depth of Box, 10’.  

ix. Double Type “S” Inlet: Refers to HoCo Design Manual Detail D-4.25. Two Square 

Grates Dimension 33” x 33”, 2 vanes.  No divider in box. Max Depth of Box, 10’.  

x. Type “E” Combination Inlet: Refers to HoCo Design Manual Detail D-4.22.  

Rectangular Grate and Curb Inlet. Rectangular Grate Dimensions approx. 48”x 

20”. Curb Inlet 8” deep.   Max depth of box, 10’.  

xi. Type “S” Combination Inlet: Refers to HoCo Design Manual Detail D-4.26. Square 

Grate and Curb Inlet.   Square Grate Dimensions 33” x 33”, 2 vanes. Curb Inlet 

size varies.  May be depressed (grate slopes to curb by 2.5”), concrete apron 

defining depression. Max Depth of box, 10’.  

xii. Double Type “S” Combination Inlet (Normal to Curb): Two Square Grates and 

Curb Inlet.  Square Grates Dimensions 33” x 33” and are oriented perpendicular 

to curb (into street/traffic). Curb Inlet size varies. 2 vanes in grates.  
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xiii. Double Type “S” Combination Inlet (Parallel to Curb): Two Square Grates and 

Curb Inlet.  Square Grates Dimensions 33” x 33” and are oriented parallel to curb 

(into street/traffic). Curb Inlet size varies. 2 vanes in grate.  

xiv. Pre Cast WR Inlet: Refers to HoCo Design Manual Detail D-4.31. Two Grates and 

Curb Inlet. Total Grate area 32” x 66”.  Curb Inlet 66” wide.  Grates do not have 

vanes – 12 spacers. Max Depth of box, 10’. 

xv. Pre Cast Single WR Inlet: Refers to HoCo Design Manual Detail D-4.32. One Grate 

and optional Curb Inlet. Total Grate area 32” x 32”.  Curb Inlet 32” wide.  Grates 

do not have vanes – 12 spacers. Max Depth of box, 10’. 

xvi. Pre Cast NR Inlet: Refers to HoCo Design Manual Detail D-4.41.  One Grate and 

Curb Inlet.  Total Grate area approx. 22” x 45”.  No vanes – 8 spacers.  Curb Inlet 

approx. 45” wide. Max Depth of box, 10’. 

xvii. Pre Cast Standard Type “D” Inlet: Same configuration as Type “D” Inlet, two part 

structure with visible joint. Not to be used adjacent to public roads or alleys.  

Max Depth 8’.  

xviii. Pre Cast Standard Type “A-5” Inlet: Same configuration as Type “A-5” Inlet, 

visible joint in structure.  

xix. Pre Cast Standard Type “A-10” Inlet: Same configuration as Type “A-10” Inlet, 

visible joint in structure. 

xx. Water Quality Inlet: Will likely have some inset or feature for water quality.  

Includes tree pit/boxes.   

xxi. S Inlet-Reticular Grate: Same features as a Type S but does not have grate with 

vanes. Bike safe.  

xxii. E Inlet-Reticular Grate: Same features as a Type E but with bike safe grate.  

xxiii. Non-Standard: Does not fit into one of the categories above.  

xxiv. Unknown: Cannot identify or distinguish between types 

b. Entrance Type: describes how water enters the inlet 

i. Single Grate: One grate only.  

ii. Double Grate: Two distinct grates, no curb inlet.  

iii. Concrete Lid: Shouldn’t be used.  

iv. Curb Inlet: Just curb inlet.  

v. Combination (Grate and Curb Inlet): Both a grate (single or double) and a curb 

inlet.  
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vi. Yard Inlet: Use for inlets with weirs that are not in a roadway setting (Type D 

and Yard Inlets with no grates).  

vii. Unknown: Cannot identify or distinguish between types.  

c. Inlet Box Type 

i. Block: Visible concrete cinder blocks (like an unfinished basement).  

ii. Brick: Visible bricks.  

iii. Combo Brick and Concrete Prefab: Part concrete and part brick.  

iv. Combo Block and Concrete Prefab: Part concrete blocks and part brick.  

v. Concrete Prefab: All concrete (not block) with visible joints between sections of 

the structure. 

vi. Concrete cast in place: All concrete with no visible joints.  

vii. Other: Indicate type if known.  Also use for unknown.  

d. Top Elevation: Auto-populated if available.  Do not populate or change.  

e. Condition 

i. Good: Performs intended function, no evidence of debris or clogging, no 

maintenance needed. 

ii. Repair Needed: Does not perform intended function, extensive debris or 

clogging, needs maintenance or replacement, or feature is inaccessible.  

f. Service Type 

i. Clean: Debris or sedimentation.  

ii. Install: Additional capacity needed.  

iii. Repair: Structural repair needed.  

iv. Replacement: Damage beyond repair, full replacement needed.  

v. Inspect: Features is inaccessible or extent of service is unknown.  

g. Inlet Comment 

i. If Material choice is other, state structure material or that material could not be 

observed.  

ii. State what factors contributed to condition.  

iii. Provide any additional relevant information.  

h. Photos 
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i. Overview of Inlet and surrounding area 

ii. Inside of Inlet Structure  

 

Outfall 
a. Outlet Type: Describe outfall end treatment of a single pipe or stormdrain network.  Also 

to be used to describe the upstream end of a culvert.  

i. Culvert: Generally, under roadways.   

ii. Endsection: Typically refers to a flared end section (may be metal, concrete, or 

plastic).  

 

iii. Endwall: Typically a concrete wall encasing the downstream end of a pipe.  

May have wingwalls.  

 

iv. Headwall: Typically a concrete wall encasing the upstream end of a pipe. May 

have wingwalls.   

v. Inlet: Upstream end of a culvert or stormdrain system.  Unlikely to encounter.  

vi. Manhole: Please do not select.  

vii. Projecting Pipe: A downstream segment of pipe with only earthen fill 

surrounding it (no formal end treatment).   
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viii. Other: Not described above or cannot differentiate between the options 

above.  

b. Material 

i. Bituminous Coated Corrugated Metal Pipe: Has distinct corrugations on 

interior and exterior walls and black coating (coating may be on interior only) 

ii. Corrugated Metal Pipe: Has distinct corrugations on interior and exterior 

walls. May have evidence of rust or corrosion. 

iii. High Density Polyethylene: Has smooth interior and corrugated exterior. 

Typically, black in color.  

iv. Polyvinyl Chloride (PVC) Pipe: Has smooth interior and exterior.  Typically, 

white or grey in color.  May have perforations.  

v. Reinforced Concrete Pipe: Smooth interior and exterior, thick walls.  Typically, 

grey in color.  

vi. Unknown: Cannot identify or distinguish between types  

vii. Other: Can be identified but not one of the above selections. Indicate type in 

Outlet Comments field.  

viii. Aluminum Spiral Rib Pipe: Unlikely to encounter.   

ix. Asphalt Coated Corrugated Metal Pipe: Unlikely to encounter.   

x. Cast Iron Pipe: Unlikely to encounter.   

xi. Concrete: Unlikely to encounter.   

xii. Stream: Unlikely to encounter.   

xiii. Structural Plate Pipe: Unlikely to encounter.   

xiv. Terracotta Pipe: Typically rust colored, can be square with mitered edges. 

Unlikely to encounter.  

xv. Vitrified Clay: Unlikely to encounter.   

c. Pipe Shape 

i. Round: Width and height are the same.  
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ii. Ellipse: Elongated axis (typically x-axis), symmetrical.  

iii. Box: Rectangular. Typically, concrete.  

iv. Arch: Similar to ellipse, but not symmetrical about x-axis (bottom typically flat 

or natural channel).  

v. Unknown: Cannot identify or distinguish between types  

vi. Other: Can be identified but not one of the above selections. Indicate type in 

Outlet Comments field.  

vii. Trapezoidal: Unlikely to encounter.  

d. Condition 

i. Good: Performs intended function, no erosion downstream, no corrosion 

observed, no maintenance needed. 

ii. Repair Needed: Unlike to function as intended, extensive debris or clogging, 

evidence of erosion, evidence of corrosion, needs maintenance or replacement, 

or is inaccessible.  

e. Service Type 

i. Clean: Debris or sedimentation.  

ii. Install: Install riprap or outlet protection measures.  

iii. Repair: Structural repair needed.  

iv. Replacement: Damage beyond repair, full replacement needed.  

v. Inspect: Features is inaccessible or extent of service is unknown.  

f. Outlet Comment 

i. Provide additional information for any categories marked as other.  

ii. State what factors contributed to condition.  

iii. Provide any additional relevant information.  

g. Photos 

i. Photo 1: Overview of Outlet  

 

Manhole 
a. Manhole Type: Select type based first on material and second on function. Additional 

details may be included in comments.  

i. 4’ Brick Manhole: Visible brick, straight side walls, estimated diameter is 4 

feet.  
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ii. 5’ Brick Manhole: Visible brick, straight side walls, estimated diameter is 5 

feet.  

iii. Brick Manhole For use with 42”: Unlikely to encounter.  

iv. Brick Manhole With Offset Cover: Visible brick, at top walls taper to manhole 

cover (top section may be brick or concrete).  

v. Standard Precast Manhole: All concrete, rectangular, visible joints between 

parts of structure.  

vi. 4’ Shallow Precast Manhole: All concrete, circular, but shallow, 4 foot internal 

diameter.  

vii. 5’ Shallow Precast Manhole: All concrete, circular,  but shallow, 5 foot internal 

diameter.  

viii. Precast Manhole Built Over Ex: Unlikely to encounter.   

ix. Standard Drop Manhole: Same number of pipes entering and leaving. 

Elevation change within structure. 

x. Cleanout: Same number of pipes entering and leaving.  No direction change.   

No drop across structure.  

xi. NonStandard: Does not meet any of the above criteria.  

xii. Bend Structure – Circular Pipe: One pipe in, one pipe out but direction change. 

No drop across structure. All pipes circular.  

xiii. Bend Structure – Elliptical Pipe: One pipe in, one pipe out but direction change. 

No drop across structure. At least one pipe elliptical. 

xiv. Brick Y: Brick structure, 3 pipes. Typically 2 in and one out.   

xv. Junction Chamber: Different number of pipes entering then leaving.  May have 

drop across structure.  

xvi. Field Connection: Unlikely to encounter.  

xvii. Unknown: Cannot observe (manhole lid locked).   

b. Top Elevation: (do not change) 

c. Condition: Refers to structure, leave blank if inside of structure not visible. 

i. Good: Performs intended function, no evidence of debris or clogging, no 

maintenance needed. 

ii. Repair Needed: Does not perform intended function, extensive debris or 

clogging, needs maintenance or replacement, or inaccessible.  

h. Service Type 
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i. Clean: Debris or sedimentation.  

ii. Install: Probably no need for this option.  

iii. Repair: Structural repair needed.  

iv. Replacement: Damage beyond repair, full replacement needed.  

v. Inspect: Features is inaccessible or extent of service is unknown.  

d. Manhole Comment 

i. State what factors contributed to condition.  

ii. Provide any additional relevant information, e.g., Is there more than one pipe 

into the manhole? 

e. Photos 

i. Overview of Manhole and surrounding area 

ii. Inside of Manhole, if accessible.  

Pipe  
New pipes should be drawn from upstream node to downstream node.  

a. SD_Pipes_ID: Do not change 

b. Pipe Material 

i. Bituminous Coated Corrugated Metal Pipe: Has distinct corrugations on interior 

and exterior walls and black coating (coating may be on interior only) 

ii. Corrugated Metal Pipe: Has distinct corrugations on interior and exterior walls. 

May have evidence of rust or corrosion. 

iii. High Density Polyethylene: Has smooth interior and corrugated exterior. 

Typically, black in color.  

iv. Polyvinyl Chloride (PVC) Pipe: Has smooth interior and exterior.  Typically, white 

or grey in color.  May have perforations.  

v. Reinforced Concrete Pipe: Smooth interior and exterior, thick walls.  Typically, 

grey in color.  

vi. Unknown: Cannot identify or distinguish between types  

vii. Other: Can be identified but not one of the above selections. Indicate type in 

Pipe Comments field.  

c. Pipe Shape 

i. Round: Height and width are equal. 

ii. Ellipse: Elongated axis (typically x-axis), symmetrical.  
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iii. Box: Rectangular. Typically, concrete.  

iv. Arch: Similar to ellipse, but not symmetrical about x-axis (bottom typically flat or 

natural channel).  

v. Unknown: Cannot identify or distinguish between types  

vi. Other: Can be identified but not one of the above selections. Indicate type in 

Pipe Comments field.  

vii. Trapezoidal: Self-explanatory. Unlikely to encounter.   

d. Width (inches): Round to nearest inch 

e. Height (inches): Round to nearest inch. Leave blank if shape is round.  

f. Perforated: Leave blank if not observed.  

i. Yes 

ii. No 

g. Trench Drain: Leave blank if not observed.  

i. Yes 

ii. No 

h. Condition 

i. Good: Performs intended function, no erosion downstream (if applicable), no 

corrosion observed, no maintenance needed. 

ii. Repair Needed: Does not perform intended function, extensive debris or 

clogging, corrosion observed, erosion impacting performance, needs 

maintenance or replacement, or is inaccessible.  

i. Service Type 

i. Clean: Debris or sedimentation.  

ii. Install: Probably no need for this option.  

iii. Repair: Structural repair needed.  

iv. Replacement: Damage beyond repair, full replacement needed.  

v. Inspect: Feature is inaccessible or extent of service is unknown.  

j. Pipe Comment 

i. Provide additional information for any categories marked as other.  

ii. State what factors contributed to condition.  
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iii. State if there is a blind connection (pipe connection without a structure) and 

estimate how far upstream the pipe enters.  

iv. Provide any additional relevant information. 

k. Reverse Flow Direction in GIS 

i. <No Value>: Default. Indicates that pipe was drawn upstream to downstream.  

ii. Yes: Select if pipe was drawn downstream to upstream.  

l. Upstream Feature ID: Enter Object ID of upstream structure.  This can also be done 

during post-processing. Will be used to verify pipes snap to appropriate features.  

m. Downstream Features ID: Enter Object ID of downstream structure.  This can also be 

done during post-processing.  Will be used to verify pipes snap to appropriate features.  

n. Photos: 

i. Dimension at upstream end.  

ii. Sketch if configuration at upstream or downstream end is unique or 

origin/terminus of pipe is unknown.  

Swale 
Swales are to be drawn upstream to downstream.  

a. Swale Lining: Based on primary cover type.  

i. Grass: Primary cover type is grass or other type of vegetation, no matter the 

condition.  

ii. Riprap: Use for angular rock material, ungrouted.  

iii. Concrete: Use for smooth concrete, or grouted riprap. Typically, grey or tan in 

color.  

iv. Bare: Use for bare earth.  

v. Unknown: Cannot identify or distinguish between types. 

vi. Other: Can be identified but not one of the above selections. Indicate type in 

Swale Comments field.  (ex. Planted bioswale) 

b. Swale Geometry 

i. V (Triangle): No measurable bottom width. Defined side slopes.  

ii. Trapezoidal: Measurable bottom width. Defined side slopes.  

iii. Other: Not one of the above selections.  If identifiable describe in Swale 

Comments field.  

c. Standing Water 
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i. Yes 

ii. No 

d. Signs of Erosion 

i. Yes 

ii. No 

e. Bottom Width (feet): 0 for V-shaped. Round to nearest 0.5 feet for trapezoidal. 

f. Condition:  

i. Good: Performs intended function, no evidence of debris or clogging, no 

maintenance needed. 

ii. Repair Needed: Does not perform intended function, extensive debris or 

clogging, needs maintenance or replacement.  

g. Service Type 

i. Clean: Debris or sedimentation.  

ii. Install: Install riprap, vegetation, or other armoring. Install driveway culverts to 

improve conveyance.  

iii. Repair: Adjust grading in one section.  

iv. Replacement: Full scale re-grading of system likely required.  

v. Inspect: Feature is inaccessible or extent of service is unknown.  

h. Swale Comment:  

i. Provide additional information for any categories marked as other.  

ii. If standing water is observed, state weather in past 48 hours.  

iii. If signs of erosion, describe degree of erosion.  

iv. Provide any additional relevant information. 

i. Photos: 

i. Overview of Swale Area.  

 

Biohabitats opportunity data 
There are both point and polygon opportunity layers available for you to add or edit data.  The points 

layer should be used to identify specific opportunities.   The polygon layer should be used to identify an 

area where the recommended practice type applies.  
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a. Associated County SD ID: Please fill in ID of first point in the SD network closest to the 

opportunity. If not a previously mapped SD network, please leave field blank.  

b. Associated County Complaint ID: Please fill in if adjacent property has a complaint shown in the 

data base. If no complaint, please leave field blank. 

c. Type of Opportunity: Practices should be applicable at a neighborhood scale (3-4 lots) and focus 

on improving drainage through either runoff reduction or improved conveyance.   

i. ESD Practice: Environmental Site Design practices include: Permeable Pavements, 

Disconnection of Runoff, Submerged Gravel Wetlands, Landscape Infiltration, Dry wells, 

Bioretention, Rain Gardens, Bioswale, Reforestation.  Practice Area to Drainage Area 

ratios vary but available practice area should be roughly 5-10% of drainage area.  

Practice depth varies, but area should support 1-3 ft of excavation.   

ii. Detention Practice: Detention Practices include: Wet Ponds, Dry Ponds, and 

Underground Storage. Practice Area to Drainage Area ratios vary but for ponds the 

practice area should be roughly 1-3% of the drainage area with the ability to provide 3-6 

ft of total storage.  Underground storage should have a 1:1 ratio of practice area to 

treatment area and support 1-3 ft of excavation.   

iii. Improve/Repair Open Channel Conveyance Network: This opportunity type should be 

recommended when an open channel conveyance network exists in an area but has a 

system-wide design flaw.  Examples of a system-wide design flaw include: consistently 

undersized features, a lack of defined outlet, disconnection due to lack of driveway 

culverts or poorly designed sections.   

iv. Improve/Repair Stormdrain Network: This opportunity type should be recommended 

when a stormdrain network exists in an area but has a system wide design flaw. 

Examples of a system wise design flaw include: inconsistent or undersized pipe features, 

lack of inlet in critical area, disconnected area due to a lack of conveyance to inlet or 

pipe.  

v. Maintain Open Channel Conveyance Network: This opportunity type should be 

recommended when an open channel conveyance network exists but has a localized 

issue that prevents it from functioning.  Examples of a localized issue include frequently 

clogged channel, sedimentation that has altered capacity or direction of flow, or 

undersized/disconnected segments (less than 50 feet). 

vi. Maintain Stormdrain Network: This opportunity type should be recommended when a 

stormdrain network exists but has a localized issue that prevents it from functioning. 

Examples of a localized issue include frequently clogged inlet or pipe, sedimentation that 

has altered pipe capacity, or undersized/disconnected segment (less than 50 feet).  

vii. Outlet Restoration: Outlet Restoration practices include regenerative stormwater 

conveyance, natural channel design, installation of drop structures, or stream 

restoration. These practices seek to improve conveyance and protect existing 

infrastructure through improving outfall stability.  

viii. New Conveyance Network: This opportunity type should be recommended when no 

conveyance network exists and there is evidence of ponding/flooding.  Practice includes 

both open channel conveyance and stormdrain conveyance.  

ix. Other: This practice type is reserved for unique or non-standard opportunities not 

encompassed by the categories described above.   
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d. Description of Opportunity:  

i. Describe specific practices if opportunity types include more than one practice option.  

ii. Describe site specific considerations.  

e. Design Consideration Comments:  

i. Describe potential constraints.  

ii. Describe potential access challenges. 

f. Potential Constraints: Please select Yes for all that apply and No for those that do not apply. 

i. Utilities: Water, sewer, or gas lines likely to be within practice footprint.  

ii. Space: Fixed features (structures, roads, wells, steep slopes, etc) constrain practice 

footprint.  

iii. Tree Impacts: Mature tree driplines exist within practice footprint.  

iv. Soils: Soil infiltration capacity likely to constrain practice type or highly 

erodible/unstable soil types exist within practice footprint.  

v. Access: Construction equipment traditionally requires a minimum of 12’ wide access 

road at a maximum slope of 10%.  Trench excavation for stormdrain pipes 

traditionally requires a bottom of width of pipe plus 2 feet and a minimum of 1 foot 

of width for each foot of depth.   

vi. Other: Site specific constraint exists that is not described above.  

g. Photos 

i. Overview opportunity area, 

ii. Photograph paper/fieldbook with sketch of opportunity to include drainage patterns; 

impervious areas; locations of utilities, retaining walls, abutments, existing storm 

drainage system features and outfall. 

iii. Additional photos to characterize the site and opportunity.  

Complaint Data 
This dataset provides spatial locations of stormwater complaints made by Howard County citizens within 

the Plumtree and Tiber-Hudson watersheds. You won’t have the ability to edit or add to complaint data. 

The complaints are accompanied by a ‘County Complaint ID’ field, which you can use to reference 

specific complaints in any opportunity observations that you make. 

Things to keep in mind:  
• Click the…vertical ellipses. You can change the Basemap and turn on and off layers in the map 

• You can search for addresses by tapping the magnifying glass 

• There is a quick reference for Arc Collector here: 

https://doc.arcgis.com/en/collector/android/collect-data/quick-reference.htm 

• When you delete data, it is gone. If you make a mistake and delete data that you think should 

not have been deleted, make a note of your location and we can attempt to recover the data 

from a backup of the geodatabase. 

• Copying data from one form to another (e.g, the ID of complaints to an opportunity form), hold 

a stylus/finger on the data to be copied to select it, choose copy, then paste into the new 

location. 

https://doc.arcgis.com/en/collector/android/collect-data/quick-reference.htm
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Data Post-Processing 
Crew leaders are expected to use ArcGIS Online to perform the following tasks at a minimum of once a 

week.  

Reviewed flagged components.  
• In cases where flag can be resolved, resolve the issue and change Flag for Post field to No.  

• In cases where flag cannot be resolved, ensure that reason for flag is clearly stated in comments 

section.     

Adjust linework 
• Move pipes to as near upstream and downstream structures as possible.  

• Make sure upstream and downstream structure IDs have been entered accurately.  

• Verify flow arrows.  

Opportunities 
• Review design considerations and any applicable site plans.  

• When possible, perform rough sizing checks.  

Miscellaneous  
• Review comments and spelling of entered data.  

• Color in area covered on paper map located on third floor.  

• Provide summary of any critical resident field interactions in tracking spreadsheet.  

• Note any deficiencies of field gear performance.  

Guidelines for using ArcGIS Online 
A rough guide to post-processing your data in ArcGIS online: 

• Go to the webmap, use the credentials in the Best Practices Guide: 
http://biohabitats.maps.arcgis.com/home/webmap/viewer.html?webmap=e082f44918d84043a
311bb9126da5249 

Filtering in ArcGIS Online 

• You can open the attribute table for a layer and filter the features by your name and the 
'Flagged For Post' status 

• You can zoom to any selected feature using the 'Options' button on the Attribute Table. 

• Click on the feature in the map to open the pop-up. At the bottom of the pop-up click the 'Edit' 
link. You can now edit fields and geometry. 

 

http://biohabitats.maps.arcgis.com/home/webmap/viewer.html?webmap=e082f44918d84043a311bb9126da5249
http://biohabitats.maps.arcgis.com/home/webmap/viewer.html?webmap=e082f44918d84043a311bb9126da5249
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Figure 1: Important navigation buttons 

  

 
Figure 2: The 'options' button has 3 horizontal lines, you will find filters and 'selection centering' here 
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Figure 3:The filtering option screen and how you would set it up to only view points that need post processing 

Field Book Requirements 
Crew leaders should maintain a field book with the following data recorded:  

• Date 

• Weather 

• Streets Visited (with rough times) 

• Field Partner 

• Resident Interactions with Name of resident and summary of discussion  

• Sketches for any unique infrastructure features 

• Sketches for any opportunities 
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Field Equipment Checklist  
o Tablet 

o Backup Battery (2 recommended if using older tablet, keep in interior pocket if under 35 

degrees) 

o Bad Elf GPS unit 

o 100 ft tape (or 300 ft tape) 

o Field Book 

o Pen/Pencil 

o Stylus 

o Phone  

o Flashlight 

o Pocket Rod 

o Manhole Puller 

o PPE: reflective vest, boots with ankle protection 

o Fieldwork Letter  

o Business Cards 

o List of urgent care offices (see below) 

o Bio Magnet (if taking personal vehicle) 

o First Aid Kit (if taking personal vehicle) 

Urgent Care Centers 
o AllCare MD, 9396 Baltimore Nat’l Pike, Ellicott City, 410-480-9110 

North side of US40 near Plumtree Dr. 

o Howard County General Emergency Room, 5755 Cedar Lane, Columbia, 410-740-7890 

 

http://www.allcareofmd.com/
https://www.hopkinsmedicine.org/howard_county_general_hospital/patient_visitor/preparing_visit/campus_map.html


 

 
 

 
 
December 17, 2018 
 
 
Re: Plumtree Branch Watershed and Tiber Branch Watershed Stormwater Retrofit Studies 
 
 
Dear Property Owner: 
 
Howard County Department of Public Works is undertaking stormwater retrofit studies in the Plumtree 
Branch Watershed and Tiber Branch Watershed in the Ellicott City area. The studies will include drainage 
assessments and improvement studies of: 
 

• Existing stormwater infrastructure (inlets, pipes, manholes, outlets, swales) 
• Opportunities for improved stormwater infrastructure and management 
• Opportunities for water quality improvement 
 

Please be advised that the consulting firms of Biohabitats and McCormick Taylor have been retained by the 
County to perform field surveys for the project. Part of the field surveys will include and evaluations of 
drainage infrastructure (stormdrain inlets, pipes and outlets). The employees of the consulting firms acting 
on behalf of the Department of Public Works may be entering onto your private land for the purpose of 
making the necessary field surveys in order to perform the assessments and may do so in accordance with 
Real Property Article Section 12-111, inclusive, of the Annotated Code of Maryland. Our consultants have 
been advised to take every precaution to limit disturbance to private property. Field work will begin in 
November 2018. The studies will be complete in Spring 2019. 
 
If you have any questions or concerns please feel free to contact me using the information below. 
 
 
Sincerely, 
 
 
 
 
 
Christine Lowe, P.E. 
Howard County Government 
Stormwater Management Division 
Bureau of Environmental Services 
6751 Columbia Gateway Drive, Suite 514 
Columbia, MD 21046-3143 
410-313-0522 (voice) 
410-313-6490 (fax) 
cslowe@howardcountymd.gov 
 

mailto:cslowe@howardcountymd.gov
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TIBER BRANCH WATERSHED | STORMWATER RETROFIT STUDY

APPENDIX D: COMMUNITY INPUT DOCUMENTATION 



Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

Are there drainage 
issues as a result of 
a rain event on 
your property?

If Yes, what is the issue?

If the issue is 
ponding water, 
how deep is the 

water?

If the issue is ponding water, 
how long before the water 

infiltrates?

Aside from the very 
rainy season of May 
through October, 
2018, has this issue 
occurred in the past?

If Yes, how often?

If there are 
drainage issues 

on your 
property, where 

is/ are the 
issue(s) located?

Where is the water 
coming from?

SUR0024 3430 Rogers Ave Yes Ponding water 0‐6  inches 1 to 24 hours Yes
Only during heavy 
thunderstorms

Back yard; Side 
yard

Neighbor's runoff

SUR0027 3608 Quaker Mill Ct Yes Erosion; Water getting into house <Null> <Null> <Null> <Null>
Side yard; 
Driveway

Outfall; Neighbor's runoff

SUR0032 3695 Meadowvale Rd Yes Ponding water 0‐6  inches 1 to 24 hours Yes
Every time it rains, 

regardless of the amount of 
rain

Back yard
Off the road or street; 
Neighbor's runoff

SUR0033 3700 College Ave No <Null> <Null> <Null> <Null> <Null> <Null> <Null>

SUR0034 3705 Valley Rd No <Null> <Null> <Null> No <Null> <Null> <Null>

SUR0048 3887 Old Columbia Pike Yes Erosion; Water getting into house <Null> <Null> Yes
Only during heavy 
thunderstorms

Back yard
Off the road or street; 
Downspouts and roof

SUR0051 3917 Old Columbia Pike Yes
Ponding water; Erosion; Water getting into 

house
6‐12 inches Greater than 24 hours Yes

Only during heavy 
thunderstorms

Back yard; Side 
yard

Off the road or street; 
Nearby stream; Outfall; 
Downspouts and roof; 
Neighbor's runoff
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0024 3430 Rogers Ave

SUR0027 3608 Quaker Mill Ct

SUR0032 3695 Meadowvale Rd

SUR0033 3700 College Ave

SUR0034 3705 Valley Rd

SUR0048 3887 Old Columbia Pike

SUR0051 3917 Old Columbia Pike

Are there any storm 
drain infrastructure 

(inlet, outfall, 
manhole, or pipe) on 

your property?

If yes, are there 
problems with 
this/ these?

If yes, details?
When it rains, ideal conditions 
on my property would be:

When it rains, ideal conditions 
in my community would be:

Is there a stream 
adjacent to your 

property?

If yes, do you have 
concerns for, or 

evidence of your home 
flooding due to 

elevated stream levels 
during rainstorms?

If yes, the adjacent 
streamside 

(riparian) area is:

No No <Null>

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 

come into my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight; For 
runoff to flow through open 
channels and grass swales to 
streams; For no water to be 

ponding on the street

No <Null> <Null>

No <Null> <Null>

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 

come into my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight; For 
no water to be ponding on the 

street

Uncertain No <Null>

No No Clogged feature
For no water from anyone else's 
property to come into my yard

For runoff to flow through open 
channels and grass swales to 

streams
Yes No

Woods in natural 
condition

Uncertain Uncertain <Null>

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 

come into my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight

Yes No <Null>

Yes No <Null>
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For runoff to temporarily be visible 
or pond on the surface, then flow 
into street inlets and underground 

pipes, out of sight

No <Null> <Null>

Yes No <Null>
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For runoff to flow through open 
channels and grass swales to 

streams
No <Null> <Null>

Yes Yes Erosion at the end of a pipe
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For runoff to flow through open 
channels and grass swales to 

streams
Yes No

Woods in natural 
condition
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0024 3430 Rogers Ave

SUR0027 3608 Quaker Mill Ct

SUR0032 3695 Meadowvale Rd

SUR0033 3700 College Ave

SUR0034 3705 Valley Rd

SUR0048 3887 Old Columbia Pike

SUR0051 3917 Old Columbia Pike

My idea(s) of aesthetic 
and functional 
stormwater 

management for my 
property is/ are:

My idea(s) of aesthetic 
and functional stormwater 

management for my 
neighborhood streets and 

open areas is/ are:

If there are other areas in your neighborhood where ponding of water or other drainage issues on roadways occur, please provide the location and a 
brief description of the issue:

Rain barrels; Rain garden

Dry pond; Inlets in a street; 
Roadway bumpouts/ 

bioretention; Roadside grass 
swale; Grass channel; 
Concrete channel

<Null>

Rain garden
Inlets in a street; Roadside 

grass swale; Concrete channel
Rogers Ave to Main St , the creek needs to be cleared out of debris.

Rain garden <Null>

We have just had a conveyance, of many tons of rock, put through our back yard and I hope to slowly create a rain garden that will help take care of the drainage problems. 
The outflow pipe for the small stream in the open space/ wetland area next to our property has become somewhat blocked with rocks and debris by the two floods and 

needs to be cleared out a little and opened up so the water can flow regularly. I understand from neighbors that the stream and what might be a retention pond in this open 
space area further down near Frederick Road is also very overgrown and blocked in places. Thank you.

<Null> Grass channel
The issue of flooding along Main Street is ongoing.  I disagree with the idea of razing a number of buildings at the bottom of Main Street. Perhaps consideration could be 

given to tunnels under Main Street to take the water into the Patapsco River. 

Rain barrels; Rain garden; 
Pervious pavement

Roadway bumpouts/ 
bioretention; Roadside grass 

swale
<Null>

Rain garden
Roadway bumpouts/ 

bioretention; Roadside grass 
swale; Grass channel

Storm drain on Hunter Road cannot manage runoff. 

Rain barrels; Rain garden; 
Pervious pavement; Yard 
with no management

Wet pond; Inlets in a street; 
Roadway bumpouts/ 

bioretention; Grass channel
<Null>
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

Are there drainage 
issues as a result of 
a rain event on 
your property?

If Yes, what is the issue?

If the issue is 
ponding water, 
how deep is the 

water?

If the issue is ponding water, 
how long before the water 

infiltrates?

Aside from the very 
rainy season of May 
through October, 
2018, has this issue 
occurred in the past?

If Yes, how often?

If there are 
drainage issues 

on your 
property, where 

is/ are the 
issue(s) located?

Where is the water 
coming from?

SUR0052 3921 Foxhill Dr Yes
Ponding water; Erosion; Water getting into 

house
0‐6  inches

One section has been wet 
(saturated) for months!

Yes
It hasn't dried out for 

months
Front yard; 
Driveway

Off the road or street; 
Nearby stream; Neighbor's 

runoff

SUR0053 3921 Foxhill Dr Yes

Ponding water; Erosion; Water getting into 
house; Ponding in front, back, and side of 
house (opposite of driveway).  Erosion of 

stream in front of house ‐ this is the 
headwater for Tiber branch. Drainage 

tunnel under road is collapsing and stone 
walls are crumbling and in need of repair.  
Continuos runoff down road from St John’s 
even in dry weather (possible water main 
break?). Numerous small pvc pipes drain 

into stream in front from higher up 
neighborhood.  Several (3?) corrugated 
pipes run through backyard and drain 
downstream. Runoff from private road 

uphill in back of house.

0‐6  inches Shortly after the rain has stopped Yes
Every time it rains, 

regardless of the amount of 
rain

Front yard; Back 
yard; Side yard; 

Driveway

Off the road or street; 
Nearby stream; Outfall; 

Neighbor's runoff

SUR0054 3929 Foxhill Dr Yes
Ponding water; Constant flow of water 

accross front of property
0‐6  inches Constant  Yes

Every time it rains, 
regardless of the amount of 

rain

Front yard; 
Driveway; 
Sidewalk

Off the road or street; 
Neighbor's runoff
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0052 3921 Foxhill Dr

SUR0053 3921 Foxhill Dr

SUR0054 3929 Foxhill Dr

Are there any storm 
drain infrastructure 

(inlet, outfall, 
manhole, or pipe) on 

your property?

If yes, are there 
problems with 
this/ these?

If yes, details?
When it rains, ideal conditions 
on my property would be:

When it rains, ideal conditions 
in my community would be:

Is there a stream 
adjacent to your 

property?

If yes, do you have 
concerns for, or 

evidence of your home 
flooding due to 

elevated stream levels 
during rainstorms?

If yes, the adjacent 
streamside 

(riparian) area is:

Yes Yes
Erosion at the end of a pipe; 

Clogged feature

For some water to temporarily 
pond or be visible in my yard, then 
drain away when the rain stops

For runoff to temporarily be visible 
or pond on the surface, then flow 
into street inlets and underground 
pipes, out of sight; For runoff to 
flow through open channels and 

grass swales to streams

Yes Yes
Grass that I maintain/ 

mow

Yes Yes

Erosion at the end of a pipe; 
Inlet not draining during heavy 

rain; Feature is broken or 
damaged

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 

come into my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight; For 
no water to be ponding on the 

street

Yes No
Grass that I maintain/ 

mow

No Uncertain <Null>

For no water from anyone else's 
property to come into my yard; 
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For runoff to flow through open 
channels and grass swales to 

streams
Uncertain <Null> <Null>
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0052 3921 Foxhill Dr

SUR0053 3921 Foxhill Dr

SUR0054 3929 Foxhill Dr

My idea(s) of aesthetic 
and functional 
stormwater 

management for my 
property is/ are:

My idea(s) of aesthetic 
and functional stormwater 

management for my 
neighborhood streets and 

open areas is/ are:

If there are other areas in your neighborhood where ponding of water or other drainage issues on roadways occur, please provide the location and a 
brief description of the issue:

Rain barrels; Rain garden; 
Yard with no management

Dry pond; Roadway 
bumpouts/ bioretention; 

Roadside grass swale; Grass 
channel

<Null>

<Null> Inlets in a street Significant runoff along road from 3937 Foxhill to 3921 Foxhill and from 3913 Foxhill to 3921 Foxhill.

Pervious pavement
Roadside grass swale; Grass 

channel
<Null>
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

Are there drainage 
issues as a result of 
a rain event on 
your property?

If Yes, what is the issue?

If the issue is 
ponding water, 
how deep is the 

water?

If the issue is ponding water, 
how long before the water 

infiltrates?

Aside from the very 
rainy season of May 
through October, 
2018, has this issue 
occurred in the past?

If Yes, how often?

If there are 
drainage issues 

on your 
property, where 

is/ are the 
issue(s) located?

Where is the water 
coming from?

SUR0055 3933 Foxhill Dr Yes
Ponding water; Erosion; Water getting into 
house; Always a stream of water, erosion 

of top soil
6‐12 inches

Never infiltrates. We have a 
steady flow of water across our 
lawn and driveway for weeks, 
creating a slick mossy muck 
across our driveway which is 
dangerous to walk on ‐ esp. 

mailmen.

Yes
Every time it rains, 

regardless of the amount of 
rain

Front yard; Back 
yard; Side yard; 

Driveway

Off the road or street; 
Neighbor's runoff

SUR0073 4112 Tiber Falls Dr No <Null> <Null> <Null> <Null> <Null> <Null> <Null>

SUR0074 4114 Pemberton Ct Yes Ponding water; Water getting into house 0‐6  inches 1 to 24 hours No <Null>
Back yard; 
Driveway; 
Sidewalk

Downspouts and roof

SUR0075 4125 Tiber Falls Dr Yes Erosion; Water getting into house <Null> <Null> Yes
Only during heavy 
thunderstorms

Back yard Storm drain

SUR0076 4137 Brittany Dr No <Null> <Null> <Null> <Null> <Null> <Null> <Null>

SUR0077 4153 Tiber Falls Dr Yes Ponding water; Erosion 0‐6  inches Greater than 24 hours Yes
Only during heavy 
thunderstorms

Back yard; Side 
yard

Outfall; Storm drain
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0055 3933 Foxhill Dr

SUR0073 4112 Tiber Falls Dr

SUR0074 4114 Pemberton Ct

SUR0075 4125 Tiber Falls Dr

SUR0076 4137 Brittany Dr

SUR0077 4153 Tiber Falls Dr

Are there any storm 
drain infrastructure 

(inlet, outfall, 
manhole, or pipe) on 

your property?

If yes, are there 
problems with 
this/ these?

If yes, details?
When it rains, ideal conditions 
on my property would be:

When it rains, ideal conditions 
in my community would be:

Is there a stream 
adjacent to your 

property?

If yes, do you have 
concerns for, or 

evidence of your home 
flooding due to 

elevated stream levels 
during rainstorms?

If yes, the adjacent 
streamside 

(riparian) area is:

No <Null> <Null>

For no water from anyone else's 
property to come into my yard; 
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight; For 
runoff to temporarily be visible or 
pond on the surface, then flow 

into street inlets and underground 
pipes, out of sight; For runoff to 
flow through open channels and 

grass swales to streams

No <Null> <Null>

Uncertain Uncertain <Null>

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 

come into my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight; For 
runoff to flow through open 
channels and grass swales to 
streams; For no water to be 

ponding on the street

Yes No
Woods in natural 

condition

No <Null> <Null>
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For runoff to flow through open 
channels and grass swales to 

streams
Yes No

Woods in natural 
condition

Yes Yes

Erosion at the end of a pipe; 
Clogged feature; drainage well 
can not drain so much water 

from 3 directions uphill

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 

come into my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight

No <Null> <Null>

Yes No <Null>
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight

No No <Null>

Yes Yes
Clogged feature; Inlet not 
draining during heavy rain

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 
come into my yard; For some 

water to temporarily pond or be 
visible in my yard, then drain away 

when the rain stops

<Null> <Null> <Null> <Null>
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0055 3933 Foxhill Dr

SUR0073 4112 Tiber Falls Dr

SUR0074 4114 Pemberton Ct

SUR0075 4125 Tiber Falls Dr

SUR0076 4137 Brittany Dr

SUR0077 4153 Tiber Falls Dr

My idea(s) of aesthetic 
and functional 
stormwater 

management for my 
property is/ are:

My idea(s) of aesthetic 
and functional stormwater 

management for my 
neighborhood streets and 

open areas is/ are:

If there are other areas in your neighborhood where ponding of water or other drainage issues on roadways occur, please provide the location and a 
brief description of the issue:

Rain barrels; Rain garden

Inlets in a street; Roadway 
bumpouts/ bioretention; 

Roadside grass swale; Grass 
channel

Ponding and flowing water from St. Johns Lane run‐off into the yards along Foxhill Drive.

Rain garden; Yard with no 
management

Wet pond; Inlets in a street; 
Roadside grass swale; Grass 

channel
<Null>

Rain barrels; Rain garden; 
Pervious pavement

Dry pond; Roadway 
bumpouts/ bioretention; 

Roadside grass swale; Grass 
channel; Concrete channel

<Null>

Rain barrels; Rain garden

Dry pond; Inlets in a street; 
Roadway bumpouts/ 

bioretention; Roadside grass 
swale; Grass channel

<Null>

Rain barrels; Rain garden
Wet pond; Inlets in a street; 
Roadside grass swale; Grass 

channel
<Null>

Rain garden; Yard with no 
management

Dry pond; Inlets in a street; 
Roadside grass swale; Grass 

channel
There is ponding of water on the bridge along Tiber Falls Dr
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

Are there drainage 
issues as a result of 
a rain event on 
your property?

If Yes, what is the issue?

If the issue is 
ponding water, 
how deep is the 

water?

If the issue is ponding water, 
how long before the water 

infiltrates?

Aside from the very 
rainy season of May 
through October, 
2018, has this issue 
occurred in the past?

If Yes, how often?

If there are 
drainage issues 

on your 
property, where 

is/ are the 
issue(s) located?

Where is the water 
coming from?

SUR0078 4153 Tiber Falls Dr Yes Ponding water; Erosion 0‐6  inches Greater than 24 hours Yes
Only during heavy 
thunderstorms

Back yard; Side 
yard

Outfall; Storm drain

SUR0079 4168 Brittany Dr Yes Ponding water; Erosion 0‐6  inches Greater than 24 hours No
Only during heavy 
thunderstorms

Back yard; Side 
yard

Outfall; Downspouts and 
roof

SUR0081 4219 VFW Lane Yes Ponding water 0‐6  inches 1 to 24 hours Yes
Only during heavy 
thunderstorms

<Null> <Null>

SUR0083 4401 Mont Ridge Ct No <Null> <Null> <Null> <Null> <Null> <Null> <Null>

SUR0085 4546 Vinter Way No <Null> <Null> <Null> No <Null> <Null> Neighbor's runoff

SUR0087 8306  Winter Wind Ct <Null> <Null> <Null> <Null> <Null> <Null> <Null> <Null>

SUR0088 8331 Academy Rd Yes
Ponding water; Erosion; Water getting into 

house
0‐6  inches Greater than 24 hours Yes

Only during heavy 
thunderstorms

Back yard; Side 
yard

Outfall; Storm drain; 
Neighbor's runoff

SUR0089 8374 Kings Heights Rd Yes Water getting into house <Null> <Null> No <Null> Back yard Storm drain
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0078 4153 Tiber Falls Dr

SUR0079 4168 Brittany Dr

SUR0081 4219 VFW Lane

SUR0083 4401 Mont Ridge Ct

SUR0085 4546 Vinter Way

SUR0087 8306  Winter Wind Ct

SUR0088 8331 Academy Rd

SUR0089 8374 Kings Heights Rd

Are there any storm 
drain infrastructure 

(inlet, outfall, 
manhole, or pipe) on 

your property?

If yes, are there 
problems with 
this/ these?

If yes, details?
When it rains, ideal conditions 
on my property would be:

When it rains, ideal conditions 
in my community would be:

Is there a stream 
adjacent to your 

property?

If yes, do you have 
concerns for, or 

evidence of your home 
flooding due to 

elevated stream levels 
during rainstorms?

If yes, the adjacent 
streamside 

(riparian) area is:

Yes Yes
Clogged feature; Inlet not 
draining during heavy rain

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 
come into my yard; For some 

water to temporarily pond or be 
visible in my yard, then drain away 

when the rain stops

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight; For 
no water to be ponding on the 

street

Yes Yes
Woods in natural 

condition

Yes Yes
Erosion at the end of a pipe; 

Inlet not draining during heavy 
rain

For no water to be ponding or 
visible in my yard

For runoff to flow through open 
channels and grass swales to 

streams
No <Null> <Null>

No <Null> <Null> <Null>
For runoff to flow through open 
channels and grass swales to 

streams
Uncertain No

Woods in natural 
condition

No No <Null>
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For runoff to flow through open 
channels and grass swales to 

streams
No No <Null>

No No <Null>
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight

No No <Null>

Uncertain Uncertain <Null>
For no water to be ponding or 

visible in my yard
For no water to be ponding on the 

street
Uncertain <Null> <Null>

Yes Yes
Inlet not draining during heavy 

rain
For no water to be ponding or 

visible in my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight; For 
runoff to flow through open 
channels and grass swales to 
streams; For no water to be 

ponding on the street

No Yes
Grass that I maintain/ 

mow

No No <Null>
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For runoff to flow through open 
channels and grass swales to 

streams
Yes No <Null>
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0078 4153 Tiber Falls Dr

SUR0079 4168 Brittany Dr

SUR0081 4219 VFW Lane

SUR0083 4401 Mont Ridge Ct

SUR0085 4546 Vinter Way

SUR0087 8306  Winter Wind Ct

SUR0088 8331 Academy Rd

SUR0089 8374 Kings Heights Rd

My idea(s) of aesthetic 
and functional 
stormwater 

management for my 
property is/ are:

My idea(s) of aesthetic 
and functional stormwater 

management for my 
neighborhood streets and 

open areas is/ are:

If there are other areas in your neighborhood where ponding of water or other drainage issues on roadways occur, please provide the location and a 
brief description of the issue:

Rain garden; Pervious 
pavement; Yard with no 

management
<Null> There are ponding water on the bridge along Tiber Falls Dr during heavy rain

Rain barrels; Rain garden
Dry pond; Inlets in a street; 

Roadway bumpouts/ 
bioretention

<Null>

<Null>

Wet pond; Dry pond; Inlets in 
a street; Roadway bumpouts/ 
bioretention; Roadside grass 

swale; Grass channel

There are not, however, I wished to convey that pea gravel and other permeable surfaces are highly under‐rated in the US, in favor of the almighty petroleum byproducts. 

Rain barrels

Dry pond; Roadway 
bumpouts/ bioretention; 

Roadside grass swale; Grass 
channel

<Null>

Rain garden
Roadway bumpouts/ 

bioretention; Roadside grass 
swale; Grass channel

During heavy rain event, Hillsborough Road floods at low point inlet located on Hillsborough Road just east side of roundabout at English Morning Lane

Rain garden; Yard with no 
management

Wet pond; Roadside grass 
swale

At the end of our cul‐de‐sac, there is always running water from the end of the road. It is constant even when it is not raining . When it is cold it can ice up at the end of the 
cul‐de‐sac and be dangerous when walking. Water drains but not the street at the end of winter wind court 

Rain garden; Pervious 
pavement

Roadway bumpouts/ 
bioretention; Concrete 

channel
<Null>

Rain barrels; Rain garden; 
Pervious pavement

Wet pond; Inlets in a street; 
Roadway bumpouts/ 

bioretention; Roadside grass 
swale; Grass channel

<Null>
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

Are there drainage 
issues as a result of 
a rain event on 
your property?

If Yes, what is the issue?

If the issue is 
ponding water, 
how deep is the 

water?

If the issue is ponding water, 
how long before the water 

infiltrates?

Aside from the very 
rainy season of May 
through October, 
2018, has this issue 
occurred in the past?

If Yes, how often?

If there are 
drainage issues 

on your 
property, where 

is/ are the 
issue(s) located?

Where is the water 
coming from?

SUR0090 8388 Merryman St Yes Water getting into house <Null> <Null> Yes
Only during heavy 
thunderstorms

<Null> Neighbor's runoff

SUR0091 8414 Timberland Cir Yes
Erosion; sediment accumulation and 
deposition into the stormdrains

<Null> <Null> Yes
Only during heavy 
thunderstorms

Side yard Neighbor's runoff

SUR0092 8429 Roberts Rd Yes

Ponding water; Erosion; Storm Drains 
getting blocked by leaves. Can provide 

pictures. Also have pictures where leaves 
have been raked and put in road drains 

and near drains and left.

greater than 12 inches
When I am not home, drains clog 

with leaves and neighbors 
basement has flooded. 

Yes
When rain continues for 
about 1 hour or more.  

Front yard; Back 
yard; Side yard; 

Driveway; 
Sidewalk

Outfall; Storm drain; 
Neighbor's runoff

SUR0093 8476 Spring Showers Way Yes Ponding water; Erosion 0‐6  inches 1 to 24 hours Yes
Only during heavy 
thunderstorms

Back yard; Side 
yard

Neighbor's runoff

SUR0094 8515 Timber Pine Ct Yes Ponding water 0‐6  inches Shortly after the rain has stopped Yes
Every time it rains, 

regardless of the amount of 
rain

Side yard Downspouts and roof

SUR0095 8573 Trail View Dr Yes Ponding water; Erosion 0‐6  inches Greater than 24 hours Yes
Every time it rains, 

regardless of the amount of 
rain

Back yard Neighbor's runoff

SUR0096 8685 Ridge Rd Yes Erosion <Null> <Null> Yes
Only during heavy 
thunderstorms

Front yard Downspouts and roof
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0090 8388 Merryman St

SUR0091 8414 Timberland Cir

SUR0092 8429 Roberts Rd

SUR0093 8476 Spring Showers Way

SUR0094 8515 Timber Pine Ct

SUR0095 8573 Trail View Dr

SUR0096 8685 Ridge Rd

Are there any storm 
drain infrastructure 

(inlet, outfall, 
manhole, or pipe) on 

your property?

If yes, are there 
problems with 
this/ these?

If yes, details?
When it rains, ideal conditions 
on my property would be:

When it rains, ideal conditions 
in my community would be:

Is there a stream 
adjacent to your 

property?

If yes, do you have 
concerns for, or 

evidence of your home 
flooding due to 

elevated stream levels 
during rainstorms?

If yes, the adjacent 
streamside 

(riparian) area is:

No <Null> <Null>
For no water from anyone else's 
property to come into my yard

For runoff to flow through open 
channels and grass swales to 

streams
Yes No

Woods in natural 
condition

Yes No <Null>
For no water from anyone else's 
property to come into my yard

For runoff to temporarily be visible 
or pond on the surface, then flow 
into street inlets and underground 

pipes, out of sight

No <Null> <Null>

Yes Yes

Erosion at the end of a pipe; 
Clogged feature; Inlet not 
draining during heavy rain; 

Feature is broken or damaged; 
an additional drain was put in 
my backyard in 2004 due to 

drainage issues after my house 
was built in 2003.

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 

come into my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight

No No <Null>

No Uncertain <Null>
For no water from anyone else's 
property to come into my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight

No <Null> <Null>

Yes No <Null>
For no water to be ponding or 

visible in my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight

No <Null> <Null>

Yes No <Null>

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 

come into my yard

For runoff to flow through open 
channels and grass swales to 

streams
No No <Null>

No <Null> <Null>
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For runoff to flow through open 
channels and grass swales to 
streams; For no water to be 

ponding on the street

No <Null>
Woods in natural 

condition
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0090 8388 Merryman St

SUR0091 8414 Timberland Cir

SUR0092 8429 Roberts Rd

SUR0093 8476 Spring Showers Way

SUR0094 8515 Timber Pine Ct

SUR0095 8573 Trail View Dr

SUR0096 8685 Ridge Rd

My idea(s) of aesthetic 
and functional 
stormwater 

management for my 
property is/ are:

My idea(s) of aesthetic 
and functional stormwater 

management for my 
neighborhood streets and 

open areas is/ are:

If there are other areas in your neighborhood where ponding of water or other drainage issues on roadways occur, please provide the location and a 
brief description of the issue:

Rain garden

Wet pond; Roadway 
bumpouts/ bioretention; 

Roadside grass swale; Grass 
channel; Concrete channel

Main St,  Merryman St flood plain road and surrounding area, corner of Merryman and Main

Rain garden
Wet pond; Inlets in a street; 

Roadway bumpouts/ 
bioretention

<Null>

<Null>
Wet pond; Inlets in a street; 

Grass channel

There are 2 acres of county park land or open space behind my house. This 2 acres is at a slightly higher elevation and a lot of water flows directly from the home owners 
properties above me then across county property then into my backyard. Water has been 2 to 3 feet at times when the 2 drains become clogged. The drain closest to county 

property should be removed and a larger drain line and drain installed. 

Rain garden <Null> <Null>

Rain garden Grass channel <Null>

Rain barrels; Rain garden

Dry pond; Inlets in a street; 
Roadway bumpouts/ 

bioretention; Roadside grass 
swale; Grass channel

<Null>

Rain barrels; Rain garden; 
Pervious pavement

Wet pond; Inlets in a street; 
Roadway bumpouts/ 

bioretention; Roadside grass 
swale

I'm at the top of the Hill on Ridge Rd. Lots of runoff from my neighborhood goes into the Tiber. River Mills could do better to create rain gardens and prevent erosion from 
the top of this hill.
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

Are there drainage 
issues as a result of 
a rain event on 
your property?

If Yes, what is the issue?

If the issue is 
ponding water, 
how deep is the 

water?

If the issue is ponding water, 
how long before the water 

infiltrates?

Aside from the very 
rainy season of May 
through October, 
2018, has this issue 
occurred in the past?

If Yes, how often?

If there are 
drainage issues 

on your 
property, where 

is/ are the 
issue(s) located?

Where is the water 
coming from?

SUR0097 9049 Dunloggin Ct Yes Ponding water; Erosion 0‐6  inches Greater than 24 hours Yes
Only during heavy 
thunderstorms

Side yard; 
Driveway

Neighbor's runoff

SUR0098 9055 Meadowvale Ct Yes Erosion <Null> <Null> No <Null> <Null> <Null>

SUR0099 9055 Meadowvale Ct Yes Erosion <Null> <Null> Yes
Every time it rains, 

regardless of the amount of 
rain

Front yard; Back 
yard; Side yard

Off the road or street; 
Neighbor's runoff

SUR0100 9059 Meadowvale Ct Yes Erosion <Null> <Null> Yes
Every time it rains, 

regardless of the amount of 
rain

Front yard; Back 
yard; Side yard; 

Driveway

Off the road or street; 
Neighbor's runoff

SUR0101 9062 Dunloggin Rd Yes
Water getting into house; Water on East 

Side of house
0‐6  inches Often wet Yes

Only during heavy 
thunderstorms

Back yard; Side 
yard

Downspouts and roof; 
Neighbor's runoff
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0097 9049 Dunloggin Ct

SUR0098 9055 Meadowvale Ct

SUR0099 9055 Meadowvale Ct

SUR0100 9059 Meadowvale Ct

SUR0101 9062 Dunloggin Rd

Are there any storm 
drain infrastructure 

(inlet, outfall, 
manhole, or pipe) on 

your property?

If yes, are there 
problems with 
this/ these?

If yes, details?
When it rains, ideal conditions 
on my property would be:

When it rains, ideal conditions 
in my community would be:

Is there a stream 
adjacent to your 

property?

If yes, do you have 
concerns for, or 

evidence of your home 
flooding due to 

elevated stream levels 
during rainstorms?

If yes, the adjacent 
streamside 

(riparian) area is:

No <Null> <Null>
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For runoff to temporarily be visible 
or pond on the surface, then flow 
into street inlets and underground 
pipes, out of sight; For runoff to 
flow through open channels and 

grass swales to streams

Yes No
Woods in natural 

condition

Yes No <Null>
For no water to be ponding or 

visible in my yard

For runoff to temporarily be visible 
or pond on the surface, then flow 
into street inlets and underground 
pipes, out of sight; For runoff to 
flow through open channels and 

grass swales to streams

Yes No
Woods in natural 

condition

No <Null> <Null>
For no water from anyone else's 
property to come into my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight

No No <Null>

Yes Uncertain <Null>

For no water from anyone else's 
property to come into my yard; 
For some water to temporarily 

pond or be visible in my yard, then 
drain away when the rain stops

For runoff to temporarily be visible 
or pond on the surface, then flow 
into street inlets and underground 
pipes, out of sight; For runoff to 
flow through open channels and 

grass swales to streams

Yes No
Woods in natural 

condition

Uncertain <Null> <Null>

For no water to be ponding or 
visible in my yard; For no water 
from anyone else's property to 

come into my yard

For all water to flow into street 
inlets and underground pipes as 
fast as possible, out of sight

No <Null> <Null>
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Tiber Branch Watershed Stormwater Retrofit Study Resident Survey Responses

Response ID Property Address

SUR0097 9049 Dunloggin Ct

SUR0098 9055 Meadowvale Ct

SUR0099 9055 Meadowvale Ct

SUR0100 9059 Meadowvale Ct

SUR0101 9062 Dunloggin Rd

My idea(s) of aesthetic 
and functional 
stormwater 

management for my 
property is/ are:

My idea(s) of aesthetic 
and functional stormwater 

management for my 
neighborhood streets and 

open areas is/ are:

If there are other areas in your neighborhood where ponding of water or other drainage issues on roadways occur, please provide the location and a 
brief description of the issue:

Rain barrels; Rain garden; 
Pervious pavement; Yard 
with no management

Wet pond; Dry pond; 
Roadway bumpouts/ 

bioretention; Roadside grass 
swale; Grass channel

<Null>

Rain garden; Pervious 
pavement

Dry pond; Inlets in a street; 
Roadway bumpouts/ 

bioretention; Grass channel

There is erosion along the side of our yard where it meets the road ‐ at least 1 foot deep. I had the county out to see this 6 or 8 months ago and no one got back to us about 
what could be done about it.

Rain garden
Wet pond; Inlets in a street; 
Roadside grass swale; Grass 

channel

There is no subsurface drainage on MacAlpine. On the southern portion, there is drainage into a grass swale which works as the road is wide enough. However, on the 
northern portion the road is narrow and there is no water management whatsoever. Water drains across the surface. Over 2.5 acres of adjacent land drains across our lot. 
Our lot slopes away from the street and that runoff deluges the homes behind us with an enormous quantity at a very high velocity. This situation needs to be addressed. 

Rain barrels; Rain garden

Wet pond; Dry pond; Inlets in 
a street; Roadway bumpouts/ 
bioretention; Roadside grass 

swale; Grass channel

<Null>

Rain garden
Inlets in a street; Roadway 
bumpouts/ bioretention

<Null>
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Tiber Branch Watershed Stormwater Retrofit Study County Complaints Database

Complaint ID Type Status Date Created Address

1202 General Closed 1/1/2016 3542 Church Road
1277 General Closed 1/1/2016 3637 Fels Lane
1281 General Closed 1/1/2017 4199 Flower Blossom Drive
1287 General Closed 1/1/2015 3937 Foxhill Drive
1291 General Closed 1/1/2009 8765 Frederick Road
1409 General Closed 1/1/2013 8085 Main Street
1535 General Closed 1/1/2016 3701 St Johns Lane
1563 General Closed 1/1/2015 8556 Trail View
1569 General Closed 1/1/2003 3646 Valley Road
1589 General Closed 1/1/2005 8501 White Winter Court
1627 Drainage Open 6/26/2018 3646 Valley Road
1633 General Closed 6/27/2018 3617 Valley Road
1635 General Closed 6/27/2018 3782 Old Columbia Pike
1639 Drainage Closed 6/27/2018 4050 Overlook Drive
1641 Erosion Closed 6/27/2018 4209 Crest Place
1644 Erosion Closed 6/27/2018 4336 New Cut Road
1676 Drainage Closed 6/30/2018 8380 Main Street
1678 Erosion Closed 6/30/2018 8454 Main Street
1679 Erosion Closed 6/30/2018 8504 White Winter Court
1681 Drainage Closed 6/30/2018 9120 Frederick Road
1734 Trash/Debris Open 7/6/2018 3695 Meadowvale Road
1738 Drainage Open 7/6/2018 3978 View Top Road
1751 Drainage Referred 7/18/2018 9059 Meadowvale Court
1754 General Referred 7/27/2018 4125 Tiber Falls Drive
1758 Drainage Closed 8/7/2018 4236 Rose Petal Court
1759 Drainage Referred 8/7/2018 5022 Amber Meadows Vista
1765 Drainage Open 8/9/2018 3602 Valley Road
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Tiber Branch Watershed Stormwater Retrofit Study Additional County Correspondence

Date Property Address Comment

12/19/2018 3701 Saint Johns Lane
Stormwater is a significant issue for me, and has become much 
worse in the last couple years. It is a great concern for me.

2/7/2019 8318 Winter Wind Court

Resident discussed concerns with his waterlogged backyard that 
drains across his driveway and a shared driveway. The drainage 
freezes over in colder temperatures. The water is believe to come 
from upstream areas without functioning stormwater systems.

3/5/2019 3515 Upper Mill Court
Resident discussed concerns with water draining directly into 
backyard and patio.

6/29/2015, 
2/27/2019

3937 Foxhill Drive

I have been a Howard County resident for over 8‐years at my 
current residence.  Since living at 3937 Foxhill Drive, I have fought 
with frequent water runoff issues on a yearly basis.  My basement 
has been flooded twice and both my front and back yard stays 
saturated from approximately April to October year round.  These 
saturated areas prevent the lawn from being maintained and also 
provides an undesired habitat for mosquitoes and other insects. I 
also have two sump pumps, each with back‐up sump pumps, that 
run year‐round due to the high water table and keep a ponded 
area of water along my east property line. I have addressed 
deficiencies in water control left from the previous home owners, 
but now I am to the point that a major project is required.
I would like to meet with a representative at my property to 
discuss my water runoff history and concerns. I would also like to 
discuss the possibility of Howard County installing a grass swale 
within your right‐of‐way on the south side of Foxhill Drive to 
channel water runoff to a pond at the southeast corner of the 
neighborhood.
Attached are photos of my property from the 6/27/15 storm, a 
marked‐up google map, and marked‐up Howard County Property 
and Topo‐Maps for reference.  At this point I cannot pursue any 
grading and drainage improvements without my neighbors 
downhill from me performing similar improvements.
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Tiber Branch Watershed Stormwater Retrofit Study Field Interactions

Field Interaction ID
Date Address Summary/Relevant Details

FI01

1/3/2019 3910 Old Columbia Pike

The resident indicated that their lawn has been saturated 

since the last big flood. Wetland flags were present on his 

property and the adjacent property. The resident indicated 

that he and his neighbor on the other side of the stream have 

both had meetings with GreenVest about addressing the 

eroded channel.

FI04

1/4/2019 8305 Fall Chill Ct

Resident commented on flooding in neighborhood and 

suggested that someone associated with the County has 

come out to help fix drainage problems.

FI06

1/8/2019 8375 Kings Hts Rd

Resident indicated that the swale across his property floods 

and has started to incise, potentially from underground drains 

passing runoff to curb.

FI07
1/8/2019 8490 Roberts Rd

Resident reported a frequently wet basement and loss of 

topsoil in rear yard.

FI08

1/9/2019 5157 Tiber Falls Dr

Resident simply told us about how wet her lawn consistently 

is. She really wants to build a deck but has been struggling 

due to the saturation.

FI11

1/22/2019 3915 Hunter Rd

Resident claimed their side and rear yards have been wet for 

many years, and recent curb addition on other side of Hunter 

has made the issue worse. Resident indicated they have 2 

sumps that keep their basement dry.

FI13

1/22/2019 4120 Sears House SW Ct
Resident is HOA president and discussed concerns with the 

maintenance of his HOA's pond and a neighboring pond.

FI12

2/5/2019 4523 Nightingale Ct

Runoff from the elementary school parking lot flows onto the 

resident's rear yard. They have experienced basement 

flooding, but not to the level of their neighbors. Resident 

reported that leaves are deposited in the inlet on county 

property that's at the end of her private road.

FI14

2/5/2019 4519 Nightingale Ct

Resident has a wet basement from school property drainage 

behind their house. They also cited sump pump discharge as 

part of the problem. Reside has recently installed a wall to 

help keep runoff from entering their walk‐out basement yet 

knows that it is possible that runoff might overtop the wall.

FI30

2/7/2019 3702 Meadowvale Rd

Homeowner contact described recent flood that impacted 

nearby stream. Flood changed her yard topography and may 

negatively impact large culvert. Overland flow crossed 

driveway despite drain network in place.

FI16
2/14/2019 4244 Rose Petal Ct

Resident informed us that the HOA is contracting with Vogel 

to regrade rear yards.
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Tiber Branch Watershed Stormwater Retrofit Study Field Interactions

Field Interaction ID
Date Address Summary/Relevant Details

FI17

2/19/2019 9007 Manordale Ln

Resident informed us their yard, basement, house, etc. is 

constantly flooded. The swale across the street overflows and 

routes water directly through the location of their house. 

Surrounding development has exacerbated this problem. The 

recently constructed house next door now acts as a berm and 

keeps the resident's yard flooded around their shed. The 

county previously installed some infrastructure in front of 

their house, but it is not very effective.

FI18

2/22/2019 3974 View Top Rd

Resident claimed they did not have major problems with 

water in their house despite the downstream end of a 

channel in their backyard. Resident installed a PVC drain in his 

front lawn and his neighbor has also had inlets and a riprap 

swale installed. The resident is losing land where the bank is 

eroding down into the existing channel in the vicinity of 

sanitary lines. 

FI19

2/22/2019 3982 View Top Rd
Resident told us stories about increased water issues with 

increased development surrounding their house.

FI25

2/26/2019 8600 Frederick Rd
The owner helped us navigate his property, pointing out inlets 

and explaining issues his property has had from storm events. 

FI27

3/20/2019 9007 Manordale Dr

Resident stated that flooding from roadway and adajcent 

swale across the street overwhelms existing inlets and runs 

through their yard and down the slope to the outfall. 

Homeowner has had to replace a landscaped wall on the 

eroded slope several times over the last few years since 

purchasing the home.
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Tiber Branch Watershed Stormwater Retrofit Study Opportunity Table

Assessment 
Area ID

Opportunity 
ID Opportunity Type Opportunity Description Design Comments Priority

Associated Storm 
Drain Assets

Associated Resident 
Interaction

H3 H03‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure. Located on County property. High Pipe 219412

H3 H03‐02 Detention Practice Install detention practice to detain and control runoff from parking area.   Potential utility conflicts.  Medium CC65

H4 H04‐01 Detention Practice
Surrounding area has few detention practices. Install stormwater management 
feature in available open space within parking lot.

Located on County property. Project should be 
considered in conjunction with other improvements in 
area. Medium Inlet 256472

H7 H07‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Field 
observation notes erosion around elements of the system. Analyze system and, 
if necessary, improve system with modified infrastructure. Elevations may constrain design. Low

Inlet 10769, Inlet 
10751

H11 H11‐01 Detention Practice

Existing conveyance system is likely not functioning as intended. Survey 
responses and field observation indicate that roadway embankment creates a 
ponded area. Install stormwater management feature in available open space.

Located on HOA property. Drainage area may be 
significant. Elevations may constrain design. Survey 
flagging observed during field visit. Low Outfall 7714 SUR0027

H13 H13‐01
Improve Existing 
Conveyance System

Existing conveyance system between two storm drain systems is likely not 
functioning as intended based on field observations. Analyze system and, if 
necessary, improve system with modified infrastructure.

Infiltration may be limited. Located partially on private 
property. Low Outfall 7611

H13 H13‐02
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended based on field 
observations. Analyze system and, if necessary, improve conveyance both 
upstream and downstream of pond with modified infrastructure. Located partially on private property. Low

H13 H13‐03
Improve Existing 
Conveyance System

Existing conveyance system is not likely functioning as intended based on field 
observations. Analyze system and, if necessary, improve system with modified 
infrastructure. 0 Low Pipe 21351

H15 H15‐01
Improve Existing 
Conveyance System

Existing conveyance system is not likely functioning as intended based on field 
observations. Analyze system and, if necessary, improve system with modified 
infrastructure. 0 Low Outfall 7477

H16 H16‐01
Improve Existing 
Conveyance System

Existing conveyance system including a slope adjacent to the pond is not likely 
functioning as intended based on field observations. Analyze system and, if 
necessary, improve system with modified infrastructure. Low

H20 H20‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Field 
observation suggests that flows through system are significant. Analyze system 
and, if necessary, improve system with modified infrastructure. Located on commercial property. Steep slopes present. Medium Manhole 3659

H20 H20‐02
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure. Potentially partially located on public property. Medium Inlet 24505

H20 H20‐03 Detention Practice

Area currently drains to a stormwater management facility, however, existing 
storm drain system is likely not functioning as intended. Install detention area 
within parking lot to divert flows from existing storm drain system. Located on commercial property. Steep slopes present. Low Manhole 225212

H20 H20‐04
Install New Conveyance 
System Add conveyance system to area with no existing conveyance.  Located on private property.  Low



Tiber Branch Watershed Stormwater Retrofit Study Opportunity Table

Assessment 
Area ID

Opportunity 
ID Opportunity Type Opportunity Description Design Comments Priority

Associated Storm 
Drain Assets

Associated Resident 
Interaction

H21 H21‐01 Detention Practice

Area currently drains to a stormwater management facility, however, existing 
storm drain system is likely not functioning as intended. Install detention area 
within parking lot to divert flows from existing storm drain system. Located on commercial property. Low Manhole 3662

H22 H22‐01
Improve Existing 
Conveyance System

Existing storm drain system is likely not functioning as intended based on field 
observations. Analyze system and, if necessary, improve system with modified 
infrastructure. Medium Outfall 7631

H24 H24‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended based on field 
observations. Field observations also suggest that the area is inundated 
frequently. Analyze system and, if necessary, improve system with modified 
infrastructure.

Located on private property. Potential utility conflicts. 
Potential for loss of parking space. Medium Inlet 256372

H24 H24‐02
Improve Existing 
Conveyance System

Existing system is likely not functioning as intended. Field observation notes 
that the downstream conveyance is undefined. Analyze system and, if 
necessary, improve system with modified infrastructure. Located on private property.  Medium Outfall 7556

H26 H26‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Field 
interactions suggest that flooding of downstream properties is significant. 
Analyze system and, if necessary, improve system with modified infrastructure.

Located on private property but residents expressed 
interest in drainage solution. High Outfall 7284 FI17, FI27

H27 H27‐01
Install New Conveyance 
System

Add conveyance system to area with no existing conveyance. Survey response 
suggests that flooding is significant.

Elements of system are located on private property. May 
require upgrades to elements of existing conveyance 
network that do exist. High CC164, SUR0098, SUR0100

H27 H27‐02
Install New Conveyance 
System

Add conveyance system to area with no existing conveyance including 
improved conveyance downstream of outfall. Field observations suggest that 
flooding is significant.

Located partially on private property. Potential wetland 
seep nearby. Medium Outfall 7503

H28 H28‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Field 
observation notes that more runoff might be directed towards current outfall. 
Analyze system and, if necessary, improve system with modified infrastructure. Located partially on private property. Medium Inlet 256366

H30 H30‐01 Detention Practice
Surrounding area has few detention practices or stormwater infrastructure. 
Install stormwater management feature in available open space.

Drainage area may be limited. The lot is currently for 
sale. Low

NC1 NC01‐01 Detention Practice

Surrounding area has few detention practices and little stormwater 
infrastructure. Install stormwater management feature in available open space 
and reclaimed areas of existing, unused parking lot.

Located partially on private property. Drainage area may 
be significant. Private residences located downstream. Medium

NC1 NC01‐02
Improve Existing 
Conveyance System

Existing conveyance system under driveways is likely not functioning as 
intended. Analyze system and, if necessary, improve system with modified 
infrastructure.

Located on private property. Infiltration may be limited. 
It appears as though this site may be undergoing 
construction soon. Low

NC1 NC01‐03
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended based on field 
observations. Analyze system and, if necessary, improve system with modified 
infrastructure. 0 Low Inlet 255946

NC1 NC01‐04
Improve Existing 
Conveyance System

Existing storm drain system is likely not functioning as intended. Field 
observation indicates roadway frequently floods. Analyze system and, if 
necessary, improve system with modified infrastructure. 0 Low Pipe 219091



Tiber Branch Watershed Stormwater Retrofit Study Opportunity Table

Assessment 
Area ID

Opportunity 
ID Opportunity Type Opportunity Description Design Comments Priority

Associated Storm 
Drain Assets

Associated Resident 
Interaction

NC2 NC02‐01 Detention Practice
Surrounding area has few detention practices or stormwater infrastructure. 
Install stormwater management feature in available open space.

Located on private property. Drainage area may be 
limited but could be expanded through redirection of 
site impervious surface. Minimal tree impacts. Low

NC2 NC02‐02
Install New Conveyance 
System Install conveyance swale.

Space is constrained. Located on private property. 
Minimal tree impacts. Low Swale 126 FI11

NC6 NC06‐02
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended based on field 
observations. Analyze system and, if necessary, improve system with modified 
infrastructure. Located on private property.  Low Outfall 7361

NC7 NC07‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure.  Low Outfall 7393

NC11 NC11‐01
Install New Conveyance 
System Add conveyance system to area with no existing conveyance.

Project should be considered in conjunction with other 
improvements in area. High Swale 198

NC11 NC11‐02 Detention Practice

Existing pond and its downstream conveyance are likely not functioning as 
intended. Potential for expansion of pond's footprint and improvements to 
downstream conveyance.

Located adjacent to private property. Project should be 
considered in conjunction with other improvements in 
area. Low

NC11 NC11‐04
Install New Conveyance 
System Install conveyance swale.

Space is constrained. Located on private property. 
Potential utility conflicts.  Low Pipe 10558

NC12 NC12‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended based on field 
observations. Analyze system and, if necessary, improve system with modified 
infrastructure.

Located partially on private property. Potential to 
extend system in area to improve conveyance 
throughout neighborhood. Potential utility conflicts. High Outfall 7684

NC12 NC12‐02
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended based on field 
observations. Field observations also note that the existing system is limited in 
coverage. Analyze system and, if necessary, improve system with modified 
infrastructure. 0 Medium Inlet 256279

NC12 NC12‐03
Improve Existing 
Conveyance System

Existing storm drain system under private driveway is likely not functioning as 
intended. Analyze system and, if necessary, improve system with modified 
infrastructure.

Located on public property. Potential utility impacts. 
Minimal tree impacts. Low Outfall 7391 SUR0076

NC13 NC13‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended based on field 
observations. Analyze system and, if necessary, improve system with modified 
infrastructure. Steep slopes present.  Low Outfall 7415

NC14 NC14‐01
Improve Existing 
Conveyance System

Existing conveyance system is undefined and is likely not functioning as 
intended based on field observations. Analyze system and, if necessary, 
improve system with modified infrastructure. Potential utility conflicts.  Low Outfall 7413

NC19 NC19‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Field 
observation notes that there is no clear conveyance from the pond outfall to 
the downstream storm drain system. Both field observation and survey 
responses suggest frequent and significant flooding. Analyze system and, if 
necessary, improve system with modified infrastructure.  Located on private property. Steep slopes present. High Outfall 7322 SUR0089

NC19 NC19‐02
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Field 
observation notes that there is no clear conveyance channel between County 
rights‐of‐way. Analyze system and, if necessary, improve system with modified 
infrastructure. Located on private property. Medium Swale 197 ACR5



Tiber Branch Watershed Stormwater Retrofit Study Opportunity Table

Assessment 
Area ID

Opportunity 
ID Opportunity Type Opportunity Description Design Comments Priority

Associated Storm 
Drain Assets

Associated Resident 
Interaction

NC19 NC19‐03
Install New Conveyance 
System Add conveyance system to area with no existing conveyance.  Low

NC19 NC19‐04
Install New Conveyance 
System

Add conveyance system to area with no existing conveyance. Survey responses 
suggest flooding occurs frequently.  Located on private property.  Low Inlet 10562 CC118, SUR0093

NC20 NC20‐01
Install New Conveyance 
System Add conveyance system and detention to area with no existing infrastructure. Located on private property. Infiltration may be limited. Medium

NC20 NC20‐02
Install New Conveyance 
System Install conveyance swale.

Located on private property. Drainage area may be 
limited but could be expanded through redirection of 
site impervious surface. Stump removal would be 
required. Low Swale 105

NC20 NC20‐03
Improve Existing 
Conveyance System

Existing conveyance system under driveways is likely not functioning as 
intended. Survey response suggests that flooding is an issue. Analyze system 
and, if necessary, improve system with modified infrastructure.

Located partially on private property. Drainage area may 
be significant. Minimal tree impacts. Low

Swale 139, Swale 
155 CC119, SUR0081

NC20 NC20‐05
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended based on field 
observations. Analyze system and, if necessary, improve system with modified 
infrastructure. 0 Low Outfall 7674

NC21 NC21‐01
Install New Conveyance 
System Install conveyance swale.

Drainage area may be limited but could be expanded 
through redirection of site impervious surface.  Low

NC21 NC21‐02
Install New Conveyance 
System Install conveyance swale. Located on private property. Low

NC21 NC21‐03
Improve Existing 
Conveyance System

Existing conveyance is likely not functioning as intended from the storm drain 
outfall downstream to the stream channel based on field observations. Analyze 
system and, if necessary, improve system with modified infrastructure. Low Inlet 225049

NC22 NC22‐01
Install New Conveyance 
System

Add conveyance system to area with no existing conveyance. Field interactions 
suggest area is frequently inundated.  Located partially on private property.  Low FI12, FI14

NC23 NC23‐01
Improve Existing 
Conveyance System

Existing conveyance system between the outfall and the stream channel is 
likely not functioning as intended based on field observations. Analyze system 
and, if necessary, improve system with modified infrastructure. Located on private property. Low Swale 31

NC23 NC23‐02
Improve Existing 
Conveyance System

Existing conveyance system under roadway is likely not functioning as intended 
based on field observations. Analyze system and, if necessary, improve system 
with modified infrastructure. Located on private property. Low Swale 34

NC25 NC25‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure. Located on school property. Medium Pipe 6939

NC25 NC25‐02
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure. Located on school property. Low Pipe 218819

NC25 NC25‐03
Install New Conveyance 
System Install conveyance swale. Located on school property. Low

NC25 NC25‐05
Install New Conveyance 
System

Add conveyance system to area with no existing conveyance. Field interactions 
suggest flooding occurs frequently.  0 High FI12, FI14



Tiber Branch Watershed Stormwater Retrofit Study Opportunity Table

Assessment 
Area ID

Opportunity 
ID Opportunity Type Opportunity Description Design Comments Priority

Associated Storm 
Drain Assets

Associated Resident 
Interaction

T1 T01‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Field 
interaction suggest that flooding of downstream property is frequent. Analyze 
system and, if necessary, improve system with modified infrastructure.

Located on private property. Location potentially being 
scoped for project by others.  Medium Outfall 7276 FI1

T1 T01‐02 Detention Practice
Surrounding area has few detention practices or stormwater infrastructure. 
Install stormwater management feature in available open space.

Located on private property. Drainage area may be 
limited. Low Outfall 7640

T2 T02‐01
Improve Existing 
Conveyance System

Existing storm drain systems under private driveway and downstream of a 
pond outfall are likely not functioning as intended. Field observations notes 
there is no clear conveyance channel from the pond outfall. Analyze system 
and, if necessary, improve system with modified infrastructure. Located on private property. Specimen trees nearby. Medium Outfall 7638

T4 T04‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Field 
observation notes that the storm drain system is not aligned with downstream 
channel. Analyze system and, if necessary, improve system with modified 
infrastructure.

Located on public and private property. Drainage area 
may be limited. Low Outfall 7642

T5 T05‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Survey 
responses suggest that flooding of areas downstream of this conveyance 
system is significant. Analyze system and, if necessary, improve system with 
modified infrastructure.

Space is constrained. Located on County property. 
Potential utility conflicts. High Outfall 7469 SUR0077, SUR0075, CC117

T5 T05‐02 Detention Practice

Existing conveyance system is likely not functioning as intended based on field 
observations. Install stormwater management feature in available open space 
to divert flows from storm drain system.

Located on County property. Potential to outfall directly 
to Tiber or to downstream stormwater management 
facility. High Inlet 10713 SUR0077

T5 T05‐03
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure. Located on County property. Minimal tree impacts. Medium Outfall 7465 CC117, SUR0075

T5 T05‐04 Detention Practice

Existing stormwater management feature is likely not functioning as intended. 
Field observation notes the pond's low‐flow pipe is likely not functioning 
resulting in decreased storage volume. Inspect and perform maintenance as 
necessary. 0 Low

T6 T06‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Field 
observations note there is no clear conveyance channel from the pond's outfall 
downstream to the stream channel and that ponded water is visible. Analyze 
system and, if necessary, improve system with modified infrastructure.

Located on County property. Specimen trees and 
overhead utilities nearby. Low Outfall 7644

T7 T07‐01
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Survey 
responses and field observation suggests that flooding of the area is frequent. 
Analyze system and, if necessary, improve system with modified infrastructure. Located on private property. Low Pipe 218983 SUR0073

T8 T08‐01 Detention Practice
Retrofit existing stormwater management pond to provide additional dry 
storage.   Potential utility conflicts.  Low

T9 T09‐01
Install New Conveyance 
System

Add conveyance system to area with no existing conveyance. Also, existing 
conveyance system downstream of outfall is likely not functioning as intended. 
Field observation and survey responses suggest that flooding is significant. 
Analyze existing system and, if necessary, improve existing system with 
modified infrastructure should new conveyance project be initiated. Located on private property. High Outfall 7484

CC1, SUR0055, SUR0054, 
SUR0052, ACR2



Tiber Branch Watershed Stormwater Retrofit Study Opportunity Table

Assessment 
Area ID

Opportunity 
ID Opportunity Type Opportunity Description Design Comments Priority

Associated Storm 
Drain Assets

Associated Resident 
Interaction

T9 T09‐02
Improve Existing 
Conveyance System

Existing conveyance system is likely not functioning as intended. Field 
observation notes that there is no clear conveyance channel between storm 
drain system and the perennial channel downstream. Analyze system and, if 
necessary, improve system with modified infrastructure. Located on private property. Potential utility conflicts. Medium Outfall 7475

T9 T09‐03
Improve Existing 
Conveyance System

Existing storm drain system under roadway is likely not functioning as intended 
based on field observations. Analyze system and, if necessary, improve system 
with modified infrastructure.

Potential utility conflicts. Site of recent sanitary sewer 
repair. Low Outfall 7472 FI18
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Storm Drain Analysis Methodology 
The adequacy of major storm drain networks were assessed for general compliance with sizing 
guidance, network layout, and condition.  A major storm drain network was defined as having 3 or 
more contributing inlets. In the Tiber, 100 storm drain systems were analyzed.   

A velocity-based approach simplified the inputs required for full hydraulic analysis.  Velocity is 
affected by energy losses within a storm drain system.  The Federal Highway Administration defines 
a minimum velocity of 3 ft/sec in order to maintain a self-cleaning storm drain system.   A 
maximum velocity of 10 ft/sec was selected based on field observation and professional judgement. 
The analysis utilized the rational method to determine an approximate discharge for the 10-year 
storm event.  A 10-year storm event corresponds to a storm with a 10% chance of occurring in any 
given year.  This event is the industry standard for storm drain design.  The rational method uses 
land use coefficient, drainage area, and storm intensity to compute a peak discharge.  A land use 
coefficient for each network was determined using the predominate Howard County zoning 
category within the drainage area. Drainage areas were estimated for each storm drain network based 
on available contour data and storm drain infrastructure features collected during the field analysis. 
The National Oceanic and Atmospheric Administration’s ATLAS 14 website was used to determine 
the storm intensity.  Using the continuity equation, which relates discharge to velocity and area, a 
maximum and minimum diameter can be determined for each network.    

The actual diameter of the terminal pipe segment was then compared to the range computed from 
the continuity equation.  A storm drain system was considered likely adequate if the actual pipe size 
fell within the computed range.  Further analysis of the storm drain network is recommended for 
systems where the actual pipe size was outside the computed range.  

Storm drain systems were visually inspected in GIS to assess the layout of the network. The visual 
inspection of the network layout consisted of verifying that pipe sizes reflected changes in 
contributing area and for constrictions.  For example, if the contributing area doubled at a 
confluence the pipe sizing responded to that change.  If a downstream pipe segment was 
significantly smaller than an upstream pipe segment, it was considered a constriction.     

Field crews recorded condition for individual pieces of infrastructure during the field assessment.  
Good condition indicates that the infrastructure was functioning as intended and in working order. 
Infrastructure with signs of sedimentation, observed debris, corrosion, or damage was marked for 
maintenance or repair.  Inaccessible features were also marked for repair or maintenance.  
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Tiber Branch Watershed Stormwater Retrofit Study Storm Drain Assessment ‐ Computations

Assessment 
Area ID

Assessment 
Point ID

Approximate 
Drainage Area 
(ac)

Primary 
Zoning Code

Rational 
Method 
Coefficient

Intensity 
(in/hr)

10‐year peak 
discharge (cfs)

Maximum 
Diameter (in)

Minimum 
Diameter, 
(in)

Actual Pipe 
Diameter* 
(in)

NC01 Outfall 7701 8.0 R‐15 0.35 5.23 14.7 30 16 18
NC01 Outfall 7700 10.7 R‐15 0.35 5.23 19.6 35 19 24
NC01 Outfall 7374 21.4 POR 0.85 5.23 95.1 76 42 21
NC03 Outfall 7438 9.3 R‐ED 0.4 5.23 19.5 35 19 18
NC03 Outfall 7437 17.3 R‐ED 0.4 5.23 36.2 47 26 15
NC04 Outfall 7451 15.1 R‐20 0.4 5.23 31.5 44 24 30
NC04 Outfall 7422 7.5 R‐20 0.4 5.23 15.8 31 17 18
NC04 Outfall 7408 3.8 R‐ED 0.4 5.23 7.9 22 12 18
NC05 Outfall 7364 11.2 R‐ED 0.4 5.23 23.3 38 21 27
NC06 Outfall 7361 11.6 R‐ED 0.4 5.23 24.2 38 21 24
NC06 Outfall 7461 4.6 R‐ED 0.4 5.23 9.7 24 13 15
NC07 Outfall 7376 10.6 R‐ED 0.4 5.23 22.1 37 20 24
NC09 Outfall 7726 5.8 POR 0.675 5.23 20.6 36 19 24
NC11 Outfall 7367 18.8 R‐20 0.4 5.23 39.3 49 27 27
NC12 Outfall 7391 7.9 R‐20 0.4 5.23 16.5 32 17 15
NC12 Outfall 6375 19.7 R‐20 0.4 5.23 41.2 50 27 30
NC12 Outfall 7721 3.9 R‐20 0.4 5.23 9.8 24 13 18
NC13 Outfall 7386 8.9 R‐ED 0.4 5.23 18.6 34 18 21
NC13 Outfall 7686 3.6 R‐ED 0.4 5.23 7.4 21 12 18
NC14 Outfall 7411 10.7 R‐ED 0.4 5.23 22.4 37 20 24
NC14 Outfall 7413 17.9 R‐ED 0.4 5.23 37.3 48 26 30
NC16 Outfall 7711 7.3 R‐ED 0.4 5.23 15.3 31 17 18
NC17 Outfall 7725 28.2 Park 0.175 5.23 25.8 40 22 30
NC18 Outfall 7318 10.6 R‐20 0.4 5.23 22.1 37 20 18
NC19 Outfall 1300 23.4 R‐20 0.4 5.23 49.0 55 30 42
NC19 Outfall 7335 5.9 R‐20 0.4 5.23 12.2 27 15 24
NC19 Outfall 7337 11.7 R‐20 0.4 5.23 24.5 39 21 30
NC19 Outfall 7317 17.6 R‐20 0.4 5.23 36.7 47 26 27
NC20 Outfall 7339 23.1 B‐2 0.7 5.23 84.5 72 39 36
NC20 Outfall 7671 7.7 B‐2 0.7 5.23 28.2 41 23 24
NC21 Outfall 7705 21.6 B‐1 and R‐ED 0.55 5.23 62.1 62 34 36
NC22 Outfall 7715 6.9 R‐ED 0.4 5.23 14.5 30 16 24
NC22 Outfall 7366 20.7 R‐ED 0.4 5.23 43.4 52 28 30
NC23 Outfall 7307 31.6 R‐20 0.4 5.23 66.1 64 35 24
NC24 Outfall 7639 10.8 R‐20 0.4 5.23 22.5 37 20 18
NC24 Outfall 7294 6.5 R‐20 0.4 5.23 13.5 29 16 24
NC25 Outfall 7288 7.0 R‐20 0.4 5.23 14.6 30 16 18
NC25 Outfall 7334 2.8 R‐20 0.4 5.23 5.9 19 10 12
NC26 Outfall 7271 5.6 R‐20 0.4 5.23 11.7 27 15 21
NC26 Outfall 7279 14.9 R‐20 0.4 5.23 31.2 44 24 18
NC26 Outfall 7274 7.5 R‐20 0.4 5.23 15.6 31 17 21
NC27 Inlet 10701 3.1 HO 0.7 5.23 11.3 26 14 15
H03 Pipe 219617 33.2 POR 0.75 5.23 130.1 89 49 36
H03 Outfall 7799 17.5 POR 0.8 5.23 73.0 67 37 24
H04 Pipe 35734 19.5 R‐A‐15 0.8 5.23 81.7 71 39 36
H05 Outfall 7568 6.5 R‐A‐15 0.8 5.23 27.1 41 22 48
H06 Outfall 7578 3.8 R‐SC 0.75 5.23 14.8 30 16 18
H07 Outfall 7713 6.5 R‐SC 0.4 5.23 13.5 29 16 24
H07‐9,11‐13 Outfall 7714 88.6 R‐20/R‐SC 0.5 5.23 231.6 119 65 48
H08 Outfall 2950 12.5 R‐20 0.4 5.23 26.2 40 22 48
H09 Outfall 7609 9.7 POR 0.85 5.23 43.2 51 28 24
H09 Outfall 7598 3.2 POR 0.85 5.23 14.4 30 16 24
H10 Outfall 7495 4.3 R‐SC 0.6 5.23 13.6 29 16 21
H11 Outfall 7549 11.7 R‐SC 0.4 5.23 24.5 39 21 24
H12 Outfall 7565 22.6 R‐SC 0.4 5.23 47.3 54 29 30
H13 Outfall 7600 6.2 R‐SC 0.4 5.23 13.1 28 15 18
H15 Outfall 7476 5.1 R‐ED 0.6 5.23 16.1 31 17 24
H15 Outfall 7482 5.1 R‐ED 0.6 5.23 16.1 31 17 18
H16 Outfall 1533 12.5 B‐2 0.85 5.23 55.5 58 32 27
H16 Outfall 7595 4.7 B‐2 0.85 5.23 20.8 36 20 15
H16 Outfall 7778 3.1 B‐2 0.85 5.23 13.9 29 16 15
H16 Outfall 7785 3.1 B‐2 0.95 5.23 15.5 31 17 30
H17 Outfall 7474 2.0 R‐ED 0.4 5.23 4.1 16 9 24
H18 Outfall 7518 5.3 R‐SA‐8 0.5 5.23 13.9 29 16 21

*Non‐circular pipe features converted to equivalent circular pipe size. 



Tiber Branch Watershed Stormwater Retrofit Study Storm Drain Assessment ‐ Computations

H18 Outfall 7537 5.3 R‐SA‐8 0.5 5.23 13.9 29 16 24
H20 Outfall 3479 20.6 R‐A‐15 0.75 5.23 81.0 70 39 36
H20 Outfall 7536 6.9 POR 0.85 5.23 36.4 47 26 24
H21 Outfall 7734 2.7 POR 0.85 5.23 12.0 27 15 24
H21 Outfall 7514 1.1 POR 0.85 5.23 4.8 17 9 12
H21 Outfall 7306 2.2 POR 0.85 5.23 9.6 24 13 18
H21 Outfall 1453 13.5 B‐2 0.9 5.23 63.5 62 34 36
H22 Outfall 7628 2.5 R‐20 0.5 5.23 6.5 20 11 15
H22 Outfall 7703 4.1 R‐20 0.9 5.23 19.4 34 19 24
H22 Outfall 7372 4.1 RSI 0.85 5.23 18.4 33 18 24
H22 Outfall 7631 2.5 R‐20 0.5 5.23 6.5 20 11 18
H23 Outfall 7623 1.5 B‐2 0.95 5.23 7.3 21 12 24
H24 Outfall 7585 3.1 R‐20 0.4 5.23 6.5 20 11 18
H24 Outfall 7583 4.7 R‐20 0.4 5.23 9.8 24 13 21
H24 Outfall 7586 4.7 B‐2 0.85 5.23 20.7 36 19 15
H24 Outfall 7567 3.1 B‐2 0.9 5.23 14.6 30 16 24
H24 Pipe 219353 10.9 B‐2 0.85 5.23 48.4 54 30 24
H24,31 Outfall 7742 43.9 R‐20 0.6 5.23 137.7 92 50 48
H26 Outfall 7284 6.6 R‐20 0.4 5.23 13.9 29 16 21
H27 Outfall 7497 1.8 R‐20 0.6 5.23 5.7 19 10 15
H28 Outfall 7728 11.7 R‐20 0.4 5.23 24.4 39 21 24
H29 Outfall 7468 4.8 R‐20 0.4 5.23 10.0 25 14 18
H29 Outfall 1449 14.3 R‐20 0.4 5.23 29.9 43 23 42
H30 Outfall 7756 3.0 R‐SC 0.4 5.23 6.3 20 11 18
H30 Pipe 219381 38.9 R‐20 0.4 5.23 81.3 70 39 48
H30 Outfall 7800 B‐1‐TNC 0.85 5.23 0.0 0 0 48
H30 Outfall 7529 B‐1‐TNC 0.85 5.23 0.0 0 0 15
H31 Outfall 7574 3.6 R‐20 0.65 5.23 12.4 28 15 15
H31 Outfall 7576 3.6 R‐20 0.65 5.23 12.4 28 15 15
H31 Outfall 3448 34.6 R‐20 0.4 5.23 72.3 66 36 36
T04 Outfall 7286 7.0 R‐20 0.4 5.23 14.6 30 16 18
T05 Outfall 7465 5.5 R‐20 0.4 5.23 11.5 27 15 21
T05 Outfall 7469 2.6 R‐20 0.6 5.23 8.2 22 12 18
T06 Outfall 7501 11.0 R‐20 0.4 5.23 23.0 38 21 24
T07 Outfall 7460 3.0 R‐20 0.6 5.23 9.4 24 13 15
T08 Outfall 7448 9.0 R‐20 0.4 5.23 18.8 34 19 30

*Non‐circular pipe features converted to equivalent circular pipe size. 
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Assessment 
Area ID Assessment Point ID

Approximate 
Drainage Area 
(ac)

Maximum 
Diameter (in)

Minimum 
Diameter, (in)

Actual Pipe 
Diameter* 
(in) Sizing Comment

Potential 
Constrictions 
(Yes/No)

Potential Constriction 
Comment

System Deficiencies 
Observed (Yes/No) System Deficiencies Comment Recommendation  Recommendation Comment

NC01 Outfall 7701 8.0 30 16 18 Outside of Range No Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC01 Outfall 7700 10.7 35 19 24 Within Range No No Likely Adequate Likely Adequate
NC01 Outfall 7374 21.4 76 42 21 Outside of Range No Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC03 Outfall 7438 9.3 35 19 18 Outside of Range No Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC03 Outfall 7437 17.3 47 26 15 Outside of Range Yes Inconsistent Pipe Sizes Yes Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC04 Outfall 7451 15.1 44 24 30 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
NC04 Outfall 7422 7.5 31 17 18 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
NC04 Outfall 7408 3.8 22 12 18 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
NC05 Outfall 7364 11.2 38 21 27 Within Range Yes Inconsistent Pipe Sizes Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC06 Outfall 7361 11.6 38 21 24 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
NC06 Outfall 7461 4.6 24 13 15 Outside of Range No Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC07 Outfall 7376 10.6 37 20 24 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
NC09 Outfall 7726 5.8 36 19 24 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
NC11 Outfall 7367 18.8 49 27 27 Outside of Range No Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC12 Outfall 7391 7.9 32 17 15 Outside of Range No Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC12 Outfall 6375 19.7 50 27 30 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
NC12 Outfall 7721 3.9 24 13 18 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
NC13 Outfall 7386 8.9 34 18 21 Within Range No No Likely Adequate Likely Adequate
NC13 Outfall 7686 3.6 21 12 18 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
NC14 Outfall 7411 10.7 37 20 24 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
NC14 Outfall 7413 17.9 48 26 30 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
NC16 Outfall 7711 7.3 31 17 18 Within Range No No Likely Adequate Likely Adequate
NC17 Outfall 7725 28.2 40 22 30 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
NC18 Outfall 7318 10.6 37 20 18 Outside of Range No No Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC19 Outfall 1300 23.4 55 30 42 Within Range Yes Inconsistent Pipe Sizes Yes Likely Adequate Conduct More Detailed Analysis of Storm Drain Network
NC19 Outfall 7335 5.9 27 15 24 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
NC19 Outfall 7337 11.7 39 21 30 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
NC19 Outfall 7317 17.6 47 26 27 Outside of Range No Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC20 Outfall 7339 23.1 72 39 36 Outside of Range Yes Inconsistent Pipe Sizes Yes Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC20 Outfall 7671 7.7 41 23 24 Outside of Range Yes Inconsistent Pipe Sizes Yes Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC21 Outfall 7705 21.6 62 34 36 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
NC22 Outfall 7715 6.9 30 16 24 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
NC22 Outfall 7366 20.7 52 28 30 Outside of Range No Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC23 Outfall 7307 31.6 64 35 24 Outside of Range No Yes Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC24 Outfall 7639 10.8 37 20 18 Outside of Range No Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC24 Outfall 7294 6.5 29 16 24 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
NC25 Outfall 7288 7.0 30 16 18 Outside of Range No Yes Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC25 Outfall 7334 2.8 19 10 12 Within Range No Yes Repairs Recommended Further Analysis Needed Repair and Maintenance Recommended
NC26 Outfall 7271 5.6 27 15 21 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
NC26 Outfall 7279 14.9 44 24 18 Outside of Range No Yes Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
NC26 Outfall 7274 7.5 31 17 21 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
NC27 Inlet 10701 3.1 26 14 15 Within Range No No Likely Adequate Likely Adequate
H3 Pipe 219617 33.2 89 49 36 Outside of Range Yes Inconsistent Pipe Sizes Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H3 Outfall 7799 17.5 67 37 24 Outside of Range Yes Inconsistent Pipe Sizes Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H4 Pipe 35734 19.5 71 39 36 Outside of Range Yes Inconsistent Pipe Sizes Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H5 Outfall 7568 6.5 41 22 48 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H6 Outfall 7578 3.8 30 16 18 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H7 Outfall 7713 6.5 29 16 24 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H7‐9,11‐13 Outfall 7714 88.6 119 65 48 Outside of Range Yes Inconsistent Pipe Sizes Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H8 Outfall 2950 12.5 40 22 48 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H9 Outfall 7609 9.7 51 28 24 Outside of Range Yes Inconsistent Pipe Sizes Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H9 Outfall 7598 3.2 30 16 24 Within Range No No Likely Adequate Likely Adequate
H10 Outfall 7495 4.3 29 16 21 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
H11 Outfall 7549 11.7 39 21 24 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
H12 Outfall 7565 22.6 54 29 30 Outside of Range Yes Inconsistent Pipe Sizes Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H13 Outfall 7600 6.2 28 15 18 Within Range Yes Inconsistent Pipe Sizes Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H15 Outfall 7476 5.1 31 17 24 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
H15 Outfall 7482 5.1 31 17 18 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
H16 Outfall 1533 12.5 58 32 27 Outside of Range Yes Inconsistent Pipe Sizes Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network

* Non‐circular pipe features converted to equivalent circular pipe size. 



Tiber Branch Watershed Stormwater Retrofit Study  Storm Drain Assessment

H16 Outfall 7595 4.7 36 20 15 Outside of Range No Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H16 Outfall 7778 3.1 29 16 15 Outside of Range Yes Inconsistent Pipe Sizes Yes Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H16 Outfall 7785 3.1 31 17 30 Within Range No No Likely Adequate Likely Adequate
H17 Outfall 7474 2.0 16 9 24 Within Range No No Likely Adequate Likely Adequate
H18 Outfall 7518 5.3 29 16 21 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H18 Outfall 7537 5.3 29 16 24 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H20 Outfall 3479 20.6 70 39 36 Outside of Range Yes Inconsistent Pipe Sizes Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H20 Outfall 7536 6.9 47 26 24 Outside of Range No Yes Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H21 Outfall 7734 2.7 27 15 24 Within Range No No Likely Adequate Likely Adequate
H21 Outfall 7514 1.1 17 9 12 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H21 Outfall 7306 2.2 24 13 18 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H21 Outfall 1453 13.5 62 34 36 Within Range No Yes Repairs Recommended Further Analysis Needed Repair and Maintenance Recommended
H22 Outfall 7628 2.5 20 11 15 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
H22 Outfall 7703 4.1 34 19 24 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H22 Outfall 7372 4.1 33 18 24 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H22 Outfall 7631 2.5 20 11 18 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
H23 Outfall 7623 1.5 21 12 24 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H24 Outfall 7585 3.1 20 11 18 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H24 Outfall 7583 4.7 24 13 21 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
H24 Outfall 7586 4.7 36 19 15 Outside of Range No Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H24 Outfall 7567 3.1 30 16 24 Within Range No No Likely Adequate Likely Adequate
H24 Pipe 219353 10.9 54 30 24 Outside of Range Yes Inconsistent Pipe Sizes No Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H24,31 Outfall 7742 43.9 92 50 48 Outside of Range No Yes Repairs Recommended Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H26 Outfall 7284 6.6 29 16 21 Within Range No Yes Repairs Recommended Further Analysis Needed Repair and Maintenance Recommended
H27 Outfall 7497 1.8 19 10 15 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
H28 Outfall 7728 11.7 39 21 24 Within Range Yes Inconsistent Pipe Sizes Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H29 Outfall 7468 4.8 25 14 18 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
H29 Outfall 1449 14.3 43 23 42 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H30 Outfall 7756 3.0 20 11 18 Within Range No Yes Likely Adequate Repair and Maintenance Recommended
H30 Pipe 219381 38.9 70 39 48 Within Range No Yes Likely Adequate Repair and Maintenance Recommended

H30 Outfall 7800 0 0 48
Not Enough Information to 
Assess Yes Infrastructure not located Yes Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network

H30 Outfall 7529 0 0 15
Not Enough Information to 
Assess Yes Infrastructure not located Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network

H31 Outfall 7574 3.6 28 15 15 Outside of Range No Yes Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H31 Outfall 7576 3.6 28 15 15 Outside of Range No Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
H31 Outfall 3448 34.6 66 36 36 Outside of Range No Yes Sedimentation Further Analysis Needed Conduct More Detailed Analysis of Storm Drain Network
T4 Outfall 7286 7.0 30 16 18 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
T5 Outfall 7465 5.5 27 15 21 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
T5 Outfall 7469 2.6 22 12 18 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended
T6 Outfall 7501 11.0 38 21 24 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
T7 Outfall 7460 3.0 24 13 15 Within Range No Yes Repairs Recommended Likely Adequate Repair and Maintenance Recommended
T8 Outfall 7448 9.0 34 19 30 Within Range No Yes Sedimentation Likely Adequate Repair and Maintenance Recommended

* Non‐circular pipe features converted to equivalent circular pipe size. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H01 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 29.1 Acres 
Approximate Imperviousness: 13 % 
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ASSESSMENT AREA DESCRIPTION 
The H01 assessment area is an approximately 29.1-acre area in Howard County’s Tiber Branch watershed. The 
assessment area largely consists of low-density residential and wooded areas. H01 captures runoff from portions of 
Court House Drive, Fels Lane, and Ellicott Mills Drive including a parking lot adjacent to the southern end of Ellicott Mills 
Drive. Drainage within H01 enters piped systems that convey flows beneath historic Ellicott City. Most of the roadways 
within H01 are closed section although much of Court House Drive is open section. There are no major storm drain 
systems within the assessment area that met the criteria for the desktop storm drain analysis (three or more 
contributing inlets). The only infrastructure assets within H01 are a few scattered inlets along Fels Lane and Ellicott Mills 
Drive that convey flows into a large pipe beneath historic Ellicott City that was not analyzed as part of this study. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 2 0 0 1 

Further Investigation Recommended 2 3 1 4 

Total 4 3 1 5 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Typical inlet along Fels Lane. Figure 2: Typical inlet with observed debris. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H02 

 

Assessment Area Category: 
POTENTIAL ON-LOT IMPROVEMENTS 

Approximate Assessment Area: 16.0 Acres 
Approximate Imperviousness: 5 % 
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ASSESSMENT AREA DESCRIPTION 
The H02 assessment area is an approximately 16.0-acre area in Howard County’s Tiber Branch watershed. The 
assessment area consists of the forested area between Court House Drive and Church Road. H02 also contains a utility 
tower and a portion of a large estate on Church Drive. Drainage within H02 drains naturally downhill to Court House 
Drive. There are no roadways within the H02 assessment area outside of a small portion of Court House Drive which is 
open section. There is no storm drain infrastructure within H02. Individual property owners are encouraged to 
undertake on-lot improvements to improve stormwater management and conveyance on their properties. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 0 0 0 0 

Further Investigation Recommended 0 0 0 0 

Total 0 0 0 0 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
No opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H03 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 34.9 Acres 
Approximate Imperviousness: 31 % 
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ASSESSMENT AREA DESCRIPTION 
The H03 assessment area is an approximately 34.9-acre area in Howard County’s Hudson Branch watershed. The 
assessment area is a mix of commercial, institutional, and residential land uses. The assessment area captures runoff 
from portions of Court House Drive, Ellicott Mills Drive, Fels Lane, Hickory Drive, and Martha Bush Drive. The building 
housing the Office of the State Attorney and a portion of the George Howard Building, and their parking lots, are also 
located within this assessment area. Storm flows within H03 are conveyed into a culvert near the southern end of Fels 
Lane that runs beneath Historic Ellicott City. Most of the roadways within H03 are closed section with the exception of 
an open section along the eastern side of Ellicott Mills Drive. There are two major conveyance systems serving the 
assessment area. Capacity and condition of downstream conveyance systems should be considered in any further 
analysis or improvements. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 37 1 23 87 

Further Investigation Recommended 8 7 19 21 

Total 45 8 42 108 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7799 

Approximate Drainage Area: 17.5 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

H03-01 Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure. 

Detention Practice H03-02 Install detention practice to detain and control runoff from parking area.   

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Submerged outfall missing end section. Figure 2: Opportunity to improve existing conveyance 

system. 

  
Figure 3: Opportunity for detention practice. Figure 4: Opportunity for detention practice. 
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Figure 5: Inlet with observed debris. Figure 6: Damaged manhole along Fels Lane. 

 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA H04 PROFILE  JUNE 2019 

TIBER BRANCH WATERSHED 
ASSESSMENT AREA H04 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 21.7 Acres 
Approximate Imperviousness: 25 % 
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ASSESSMENT AREA DESCRIPTION 
The H04 assessment area is an approximately 21.7-acre area in Howard County’s Hudson Branch watershed. The 
assessment area includes both institutional and high-density residential land uses. The assessment includes the 
southern portion of the State Attorney Office’s parking lot as well as the Burgess Mill Station Development including the 
Roger Carter Community Center. Storm flows within H04 are conveyed into a piped system that runs beneath Historic 
Ellicott City. All roadways with H04 are closed section and there is one major conveyance system serving the assessment 
area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 43 1 13 71 

Further Investigation Recommended 7 1 7 6 

Total 50 2 20 77 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 35734 

Approximate Drainage Area: 19.5 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Detention Practice H04-01 Surrounding area has few detention practices. Install stormwater 
management feature in available open space within parking lot. 
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Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Opportunity for detention practice. Figure 2: Inlet with observed debris. 

 

 

Figure 3: Sinkhole forming over pipe and manhole along 
Fels Lane. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H05 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 16.2 Acres 
Approximate Imperviousness: 12 % 
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ASSESSMENT AREA DESCRIPTION 
The H05 assessment area is an approximately 16.2-acre area in Howard County’s Tiber Branch watershed. It contains a 
mix of varying densities of residential land uses and some commercial uses. The assessment area captures runoff from a 
portion of Chapel View Road, Burgess Mill Station, and West End Services, Inc. Captured runoff within Burgess Mill 
Station is directed to a large outfall which discharges into Hudson Branch. The rest of the assessment area drains 
naturally into Hudson Branch. Roadways within H05 are closed section, although the West End Services, Inc. lot includes 
a large portion of open section impervious cover. There is one major storm drain system within H05.  
During a field interaction, the owner of West End Services, Inc. described some of the issues his property has had with 
flooding in the past, particularly due to uncaptured stormwater from the north. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 9 2 6 22 

Further Investigation Recommended 5 2 1 1 

Total 14 4 7 23 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7568 

Approximate Drainage Area: 6.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Inlet with observed debris. Figure 2: Overgrown vegetation limiting conveyance. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H06 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 18.9 Acres 
Approximate Imperviousness: 25 % 
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ASSESSMENT AREA DESCRIPTION 
The H06 assessment area is an approximately 18.9-acre area in Howard County’s Hudson Branch watershed. The 
assessment area includes institutional, industrial, and residential land uses. The assessment area’s storm drain system 
captures runoff from Klein Avenue, Smith Avenue, and St. Peter’s Episcopal Church. Storm flows within H06 discharge 
into Hudson Branch beneath Main Street in multiple locations. The roadways within the H06 assessment area are 
generally split between open and closed section. There is one major conveyance system within H06. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 7 1 1 11 

Further Investigation Recommended 2 4 1 1 

Total 9 5 2 12 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7578 

Approximate Drainage Area: 3.8 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Inlet with displaced lid. Figure 2: Inlet with no outfall following adjacent slope 

repair. 

 

 

Figure 3: Debris and sedimentation above existing inlet.  
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H07 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 12.9 Acres 
Approximate Imperviousness: 30 % 
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ASSESSMENT AREA DESCRIPTION 
The H07 assessment area is an approximately 12.9-acre area in Howard County’s Hudson Branch watershed. The 
assessment area primarily consists of medium-density residential uses along with a portion of an institutional use. The 
assessment area captures runoff from portions of Rogers Avenue, Belfont Drive, Klein Avenue, and Smith Avenue as well 
as all of Rusty Rim and Dry Creek Courts. H07 also includes a portion of St. Peter’s Episcopal Church. Most of the 
roadways within H07 are closed section. Storm flows within H07 are discharged into Hudson Branch through a large 
culvert that runs beneath Rogers Avenue. Capacity and condition of downstream conveyance systems should be 
considered in any further analysis or improvements. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 11 4 4 19 

Further Investigation Recommended 2 1 2 1 

Total 13 5 6 20 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7713 

Approximate Drainage Area: 6.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

H07-01 Existing conveyance system is likely not functioning as intended. Field 
observation notes erosion around elements of the system. Analyze system 
and, if necessary, improve system with modified infrastructure. 
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Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Opportunity to improve existing conveyance 
system. 

Figure 2: Typical inlet along Rusty Rim. 

  
Figure 3: Typical conveyance swale behind Dry Creek 
Court. 

Figure 4: Large culvert beneath Rogers Avenue. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H08 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 16.7 Acres 
Approximate Imperviousness: 30 % 
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ASSESSMENT AREA DESCRIPTION 
The H08 assessment area is an approximately 16.7-acre area in Howard County’s Hudson Branch watershed. The 
assessment area primarily consists of medium-density residential uses. The assessment area captures runoff from the 
Chapel View neighborhood including portions of Chapel View Road, Bel Front Drive, and Beechnut Court. The 
assessment area also includes parts of Brightwell Road and a portion of the parking lot for the adjacent government 
complex. Runoff is conveyed to an outfall near the intersection of Chapel View Road and Rogers Avenue. Most of H08 
features closed section roadways except for Rogers Avenue which is lined by concrete swales within the assessment 
area. There is one major storm drain system serving the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 8 1 0 9 

Further Investigation Recommended 1 0 0 3 

Total 9 1 0 12 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 2950 

Approximate Drainage Area: 12.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Inlet with water observed entering through 
box seams. 

Figure 2: Typical inlet along Chapel View Road. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H09 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 21.6 Acres 
Approximate Imperviousness: 34 % 
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ASSESSMENT AREA DESCRIPTION 
The H09 assessment area is an approximately 21.6-acre area in Howard County’s Hudson Branch watershed. The 
assessment area includes both institutional and medium-density residential land uses. The assessment area is bisected 
by both Court House Drive and Rogers Avenue. The Howard County Police Headquarters and a portion of the George 
Howard Building, and their parking lots, are within this area. Storm flows within H09 are discharged into a swale 
adjacent to Rogers Avenue. Most of the roadways with H09 are closed section. There are two major conveyance 
systems serving the assessment area. 
A survey response from this area indicated that ponding water is a concern during heavy thunderstorms. Capacity and 
condition of downstream conveyance systems should be considered in any further analysis or improvements. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 25 3 1 34 

Further Investigation Recommended 4 3 7 4 

Total 29 6 8 38 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7609 

Approximate Drainage Area: 9.7 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7598 

Approximate Drainage Area: 3.2 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: No 

Conclusion: Likely Adequate 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Damaged inlet along Rogers Avenue. Figure 2: Projecting outfall missing end section. 

  
Figure 3: Damaged concrete apron of outfall. Figure 4: Outfall undermined by flow. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H10 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 10.8 Acres 
Approximate Imperviousness: 27 % 
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ASSESSMENT AREA DESCRIPTION 
The H10 assessment area is an approximately 10.8-acre area in Howard County’s Hudson Branch watershed. The 
assessment area mostly contains high-density residential land uses. The assessment area captures runoff from 
Bonnybridge Place and Rogers Avenue. Captured storm flows within H10 are conveyed into a stormwater management 
pond near the intersection of Rogers Avenue and Frederick Road. The roadways within H10 are primarily closed section 
except for a portion of Rogers Avenue which is lined with a concrete swale. There is one major storm drain system 
within H10. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 5 1 1 7 

Further Investigation Recommended 4 3 0 3 

Total 9 4 1 10 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7495 

Approximate Drainage Area: 4.3 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Inlet with observed debris and sedimentation. Figure 2: Corroded and undermined end section with 

potential pipe failure. 

  
Figure 3: Partially buried outfall with no clear 
conveyance path. 

Figure 4: Partially buried outfall along Rogers Avenue. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H11 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 13.0 Acres 
Approximate Imperviousness: 29 % 
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ASSESSMENT AREA DESCRIPTION 
The H11 assessment area is an approximately 13.0-acre area in Howard County’s Hudson Branch watershed. The 
assessment area consists of medium-density residential land use and includes Lower Mill Court, Bucks County Court, Old 
Manse Court, Quaker Mill Court, and a portion of Rogers Avenue. Captured runoff within H11 is discharged into a 
tributary of Hudson Branch that flows parallel to Rogers Avenue. All roadways within H11 are closed section. There is 
one major conveyance system serving the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 6 2 1 10 

Further Investigation Recommended 2 1 1 1 

Total 8 3 2 11 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7549 

Approximate Drainage Area: 11.7 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7714 

Approximate Drainage Area: 88.6 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Detention Practice H11-01 Existing conveyance system is likely not functioning as intended. Survey 
responses and field observation indicate that roadway embankment creates 
a ponded area. Install stormwater management feature in available open 
space. 

PHOTOS 

  
Figure 1: Inlet with displaced lid. Figure 2: Submerged outfall missing portion of end 

section. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H12 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 23.8 Acres 
Approximate Imperviousness: 28 % 
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ASSESSMENT AREA DESCRIPTION 
The H12 assessment area is an approximately 23.8-acre area in Howard County’s Hudson Branch watershed. The 
assessment area largely consists of medium- to high-density residential uses. The assessment area captures runoff from 
Patapsco River Road and the cul-de-sacs of Hollow Fields, Mill Lawn, Upper Mill, and Orange Grove Courts. Captured 
stormwater within H12 is conveyed to a tributary of Hudson Branch adjacent to Rogers Avenue. All roadways within H12 
are closed section and there is one major conveyance system serving the assessment area.  
One resident within the H12 assessment area emailed the County regarding concerns with water draining directly into 
their backyard and onto their patio in an area that currently does not have stormwater infrastructure. Capacity and 
condition of downstream conveyance systems should be considered in any further analysis or improvements. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 15 2 2 25 

Further Investigation Recommended 2 3 8 4 

Total 17 5 10 29 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7565 

Approximate Drainage Area: 22.6 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Submerged outfall. Figure 2: Inlet with observed debris. 

 

 

Figure 3: Typical inlet along Patapsco River Road.  
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H13 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 10.4 Acres 
Approximate Imperviousness: 20 % 
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ASSESSMENT AREA DESCRIPTION 
The H13 assessment area is an approximately 10.4-acre area in Howard County’s Hudson Branch watershed. The 
assessment area consists of high-density residential uses. The assessment area captures runoff from portions of Ridge 
Road, Orange Grove Court, and Patapsco River Road. Captured runoff within H13 is conveyed into a tributary of Hudson 
Branch adjacent to Rogers Avenue. All roadways within H13 are closed section. There is a single major conveyance 
system serving the assessment area. 
A survey response from this area notes ponding in yards during heavy thunderstorms, particularly in an existing grass 
swale connecting two piped systems. Capacity and condition of downstream conveyance systems should be considered 
in any further analysis or improvements. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 3 1 0 4 

Further Investigation Recommended 2 4 2 5 

Total 5 5 2 9 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7600 

Approximate Drainage Area: 6.2 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

H13-01 Existing conveyance system between two storm drain systems is likely not 
functioning as intended based on field observations. Analyze system and, if 
necessary, improve system with modified infrastructure. 

Improve Existing 
Conveyance System 

H13-02 Existing conveyance system is likely not functioning as intended based on 
field observations. Analyze system and, if necessary, improve conveyance 
both upstream and downstream of pond with modified infrastructure. 

Improve Existing 
Conveyance System 

H13-03 Existing conveyance system is not likely functioning as intended based on 
field observations. Analyze system and, if necessary, improve system with 
modified infrastructure. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Opportunity to improve existing conveyance 
system. 

Figure 2: Opportunity to improve existing conveyance 
system. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H14 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 15.8 Acres 
Approximate Imperviousness: 9 % 
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ASSESSMENT AREA DESCRIPTION 
The H14 assessment area is an approximately 15.8-acre area in Howard County’s Hudson Branch watershed. The 
assessment area includes medium-density residential land use as well as forested open space. The assessment area 
captures runoff from portions of Bonnybridge Place as well as some properties along Lower Mill Court. Runoff captured 
along Bonnybridge Place is conveyed to an outfall to the southeast of its cul-de-sac. The remainder of the assessment 
area drains naturally to an unnamed tributary of Hudson Branch. Bonnybridge Place is the only roadway within H14 and 
it is closed section. There are no major storm drain systems within the assessment area that met the criteria for the 
desktop storm drain analysis (three or more contributing inlets). 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 1 0 0 1 

Further Investigation Recommended 0 1 1 3 

Total 1 1 1 4 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Typical inlet along Bonnybridge Place. Figure 2: Partially buried outfall. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H15 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 48.3 Acres 
Approximate Imperviousness: 9 % 
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ASSESSMENT AREA DESCRIPTION 
The H15 assessment area is an approximately 48.3-acre area in Howard County’s Hudson Branch watershed. The area 
includes a mix of high-density residential, forested open space, and a portion of a BGE right-of-way. The assessment 
area captures runoff from portions of Ruppert Court and the parking areas of the Manahan Drive townhomes. Runoff 
captured within H15 is conveyed overland to the portion of Hudson Branch on the southern side of Frederick Road. All 
roadways within H15 are closed section. There are two major storm drainage system within the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 7 2 6 15 

Further Investigation Recommended 7 5 1 8 

Total 14 7 7 23 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7476 

Approximate Drainage Area: 5.1 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7482 

Approximate Drainage Area: 5.1 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

H15-01 Existing conveyance system is not likely functioning as intended based on 
field observations. Analyze system and, if necessary, improve system with 
modified infrastructure. 

PHOTOS 

  
Figure 1: Inlet with observed erosion. Figure 2: Inlet with observed debris. 

  
Figure 3: Rusted and eroding outfall. Figure 4: Outfall with observed debris. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H16 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 31.2 Acres 
Approximate Imperviousness: 55 % 
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ASSESSMENT AREA DESCRIPTION 
The H16 assessment area is an approximately 31.2-acre area in Howard County’s Hudson Branch watershed. The 
assessment area consists of commercial and industrial land uses. The assessment area captures runoff from both sides 
of Ellicott Center Drive south of Ridge Road. Captured runoff within H16 is conveyed into two stormwater management 
ponds adjacent to a U.S. Route 29 exit ramp. All roadways within H16 are closed section. There are four major 
conveyance systems serving the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 18 4 3 23 

Further Investigation Recommended 5 3 8 16 

Total 23 7 11 39 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 1533 

Approximate Drainage Area: 12.5 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7595 

Approximate Drainage Area: 4.7 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA H16 PROFILE  JUNE 2019 

Assessment Point ID:  Outfall 7778 

Approximate Drainage Area: 3.1 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7785 

Approximate Drainage Area: 3.1 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: No 

Conclusion: Likely Adequate 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

H16-01 Existing conveyance system including a slope adjacent to the pond is not 
likely functioning as intended based on field observations. Analyze system 
and, if necessary, improve system with modified infrastructure. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Opportunity to improve existing conveyance 
system. 

Figure 2: Exposed outfall pipe. 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA H16 PROFILE  JUNE 2019 

  
Figure 3: Pipe failure at inlet connection. Figure 4: Partially submerged outfall into SWM facility. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H17 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 13.1 Acres 
Approximate Imperviousness: 19 % 
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ASSESSMENT AREA DESCRIPTION 
The H17 assessment area is an approximately 13.1-acre area in Howard County’s Hudson Branch watershed. Most of the 
assessment area is within a BGE right-of-way although there are some high-density residential uses along Manahan 
Drive. Besides the BGE right-of-way and a portion of Manahan Drive, the assessment area also captures runoff from 
sections of Toll House Road and Ruppert Court. Runoff captured within H17 is conveyed into a storm drain network 
beneath U.S. Route 29. Most of the roadways within H17 are closed section although portions of Toll House Road are 
open section. There is one major storm drain system within the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 7 2 3 11 

Further Investigation Recommended 1 3 0 3 

Total 8 5 3 14 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7474 

Approximate Drainage Area: 2.0 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: No 

Conclusion: Likely Adequate 

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Inlet with observed debris. Figure 2: Pipe and outfall with observed corrosion. 

 

 

Figure 3: Outfall with observed sedimentation.  
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H18 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 21.3 Acres 
Approximate Imperviousness: 27 % 
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ASSESSMENT AREA DESCRIPTION 
The H18 assessment area is an approximately 21.3-acre area in Howard County’s Hudson Branch watershed. The 
assessment area contains high-density residential land uses and captures runoff within the Ellicott Overlook 
neighborhood. Runoff from H18 is conveyed into two stormwater management facilities to the east of Papillon Drive. 
The roadways within H18 are closed section. There are two major storm drain systems within the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 10 2 8 26 

Further Investigation Recommended 2 2 3 2 

Total 12 4 11 28 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7518 

Approximate Drainage Area: 5.3 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7537 

Approximate Drainage Area: 5.3 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 

PHOTOS 

  
Figure 1: Inlet with observed debris. Figure 2: End section has detached from pipe outfall. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H19 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 20.1 Acres 
Approximate Imperviousness: 63 % 
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ASSESSMENT AREA DESCRIPTION 
The H19 assessment area is an approximately 20.1-acre area in Howard County’s Hudson Branch watershed. The 
assessment area consists of commercial land uses. A shopping center adjacent to U.S. Route 40 Eastbound is nestled 
between an off-ramp from U.S. Route 29 Northbound, Ridge Road, and an off-ramp from U.S. Route 40 Westbound to 
U.S. Route 29 Southbound. Runoff captured within H19 is conveyed to multiple outfalls surrounding the parking lot. 
Most of the roadways within H19 are closed section including the shopping center’s parking lot. There are no major 
storm drain systems within the assessment area that met the criteria for the desktop storm drain analysis (three or 
more contributing inlets). A few inlets exist around the parking lot as part of minor storm drain networks.   

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 4 0 0 8 

Further Investigation Recommended 3 0 3 1 

Total 7 0 3 9 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Inlet with detached curb. Figure 2: Inlet with observed debris. 

 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA H20 PROFILE  JUNE 2019 

TIBER BRANCH WATERSHED 
ASSESSMENT AREA H20 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 34.4 Acres 
Approximate Imperviousness: 46 % 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA H20 PROFILE  JUNE 2019 

ASSESSMENT AREA DESCRIPTION 
The H20 assessment area is an approximately 34.4-acre area in Howard County’s Hudson Branch watershed. The 
assessment area is a mix of high-density residential land uses and commercial uses. The assessment area captures 
runoff from North Ridge Road, a townhome subdivision east of North Ridge Road, two office buildings, a big-box 
retailer, an apartment building, and a portion of a small shopping center. The outfall of H20 is a stormwater 
management pond adjacent to U.S. Route 29. All roadways within H20 are closed section. There are two major 
conveyance systems serving the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 25 1 12 54 

Further Investigation Recommended 15 3 7 6 

Total 40 4 19 60 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 3479 

Approximate Drainage Area: 20.6 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7536 

Approximate Drainage Area: 6.9 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

H20-01 Existing conveyance system is likely not functioning as intended. Field 
observation suggests that flows through system are significant. Analyze 
system and, if necessary, improve system with modified infrastructure. 

Improve Existing 
Conveyance System 

H20-02 Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure. 

Detention Practice H20-03 Area currently drains to a stormwater management facility, however, 
existing storm drain system is likely not functioning as intended. Install 
detention area within parking lot to divert flows from existing storm drain 
system. 

Install New Conveyance 
System 

H20-04 Add conveyance system to area with no existing conveyance.  

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Submerged outfall with opportunity to 
improve existing conveyance system. 

Figure 2: Opportunity to install new conveyance system. 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA H20 PROFILE  JUNE 2019 

  
Figure 3: Inlet with observed debris. Figure 4: Inlet with observed erosion. 

  
Figure 5: Opportunity for detention practice. Figure 6: Inlet requiring repair due to displaced lid. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H21 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 54.0 Acres 
Approximate Imperviousness: 25 % 
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ASSESSMENT AREA DESCRIPTION 
The H21 assessment area is an approximately 54.0-acre area in Howard County’s Hudson Branch watershed. The 
assessment area includes high-density residential and commercial land uses. A large portion of the area was excluded 
from assessment since it is currently being redeveloped. The part of the area assessed includes the Walmart, multiple 
apartment complexes, and Lighthouse Senior Living. The assessment area’s storm drain system captures runoff from 
North Ridge Road and Sonia Trail as well as the Walmart parking lot. Captured runoff within H21 is conveyed into a 
stormwater management pond adjacent to U.S. Route 29. The roadways within H21 are closed section. There are four 
major conveyance systems serving the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 15 11 20 70 

Further Investigation Recommended 17 3 10 7 

Total 32 14 30 77 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7734 

Approximate Drainage Area: 2.7 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: No 

Conclusion: Likely Adequate 

Assessment Point ID:  Outfall 7514 

Approximate Drainage Area: 1.1 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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Assessment Point ID:  Outfall 7306 

Approximate Drainage Area: 2.2 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 1453 

Approximate Drainage Area: 13.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Detention Practice H21-01 Area currently drains to a stormwater management facility, however, 
existing storm drain system is likely not functioning as intended. Install 
detention area within parking lot to divert flows from existing storm drain 
system. 

PHOTOS 

  
Figure 1: Inlet with observed debris. Figure 2: Inlet with displaced lid. 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA H21 PROFILE  JUNE 2019 

  
Figure 3: Opportunity for detention practice. Figure 4: Partially buried outfall pipe. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H22 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 82.6 Acres 
Approximate Imperviousness: 13 % 
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ASSESSMENT AREA DESCRIPTION 
The H22 assessment area is an approximately 82.6-acre area in Howard County’s Hudson Branch watershed. The 
assessment area includes medium-density residential as well as institutional land uses. Both the Bethel Korean 
Presbyterian and Ellicott City Seventh-Day Adventist Churches are in this area. The assessment area captures runoff 
from portions of Saint Johns Lane, Bicentennial and Ambra Courts, and Upton Road. Captured runoff within H22 is 
conveyed into tributaries that enter culverts beneath U.S. Route 29. Most of the roadways within H22 are closed section 
except for Upton Road. There are four conveyance systems serving the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 14 9 6 23 

Further Investigation Recommended 2 6 3 4 

Total 16 15 9 27 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7628 

Approximate Drainage Area: 2.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7703 

Approximate Drainage Area: 4.1 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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Assessment Point ID:  Outfall 7372 

Approximate Drainage Area: 4.1 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7361 

Approximate Drainage Area: 2.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

H22-01 Existing storm drain system is likely not functioning as intended based on 
field observations. Analyze system and, if necessary, improve system with 
modified infrastructure. 

PHOTOS 

  
Figure 1: Inlet with observed debris. Figure 2: Outfall with observed sedimentation. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H23 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 14.6 Acres 
Approximate Imperviousness: 17 % 
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ASSESSMENT AREA DESCRIPTION 
The H23 assessment area is an approximately 14.6-acre area in Howard County’s Hudson Branch watershed. The 
assessment area is located north of U.S. Route 40 and west of U.S. Route 29. It contains a shopping center, a large 
stormwater management facility, and a BGE right-of-way. Captured runoff within H23 is conveyed into the large 
stormwater management facility to the east of the shopping center. The H23 assessment area contains a mix of both 
open and closed section roadways. The parking lot of the shopping center is closed section, but the larger roads are 
mostly open section. There is one major storm drain system within the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 6 5 2 13 

Further Investigation Recommended 1 1 3 0 

Total 7 6 5 13 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7623 

Approximate Drainage Area: 1.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA H23 PROFILE  JUNE 2019 

PHOTOS 

  
Figure 1: Outfall with observed vegetation and debris. Figure 2: Submerged outfall pipe. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H24 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 31.1 Acres 
Approximate Imperviousness: 54 % 
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ASSESSMENT AREA DESCRIPTION 
The H24 assessment area is an approximately 31.1-acre area in Howard County’s Hudson Branch watershed. The 
assessment area largely consists of commercial and industrial properties with a small section of residential. The 
assessment area captures runoff from commercial properties off Saint Johns Lane and U.S. Route 40, as well as a small 
section of a residential neighborhood along West Gate Drive. Multiple networks convey flows to the east towards the 
headwaters of Hudson Branch. All roadways within H24 are closed section. There are six major conveyance systems 
serving the assessment area.  
Capacity and condition of downstream conveyance systems should be considered in any further analysis or 
improvements. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 23 6 9 39 

Further Investigation Recommended 5 4 1 8 

Total 28 10 10 47 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7585 

Approximate Drainage Area: 3.1 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7583 

Approximate Drainage Area: 4.7 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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Assessment Point ID:  Outfall 7586 

Approximate Drainage Area: 4.7 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7567 

Approximate Drainage Area: 3.1 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: No 

Conclusion: Likely Adequate 

Assessment Point ID:  Pipe 219353 

Approximate Drainage Area: 10.9 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: No 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7742 

Approximate Drainage Area: 43.9 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

H24-01 Existing conveyance system is likely not functioning as intended based on 
field observations. Field observations also suggest that the area is 
inundated frequently. Analyze system and, if necessary, improve system 
with modified infrastructure. 

Improve Existing 
Conveyance System 

H24-02 Existing system is likely not functioning as intended. Field observation notes 
that the downstream conveyance is undefined. Analyze system and, if 
necessary, improve system with modified infrastructure. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  
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PHOTOS 

  
Figure 1: Opportunity to improve existing conveyance 
system. 

Figure 2: Observed stagnant, ponded water. 

  
Figure 3: Outfall with observed erosion. Figure 4: Opportunity to improve existing conveyance 

system. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H25 

 

Assessment Area Category: 
POTENTIAL ON-LOT IMPROVEMENTS 

Approximate Assessment Area: 55.8 Acres 
Approximate Imperviousness: 10 % 
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ASSESSMENT AREA DESCRIPTION 
The H25 assessment area is an approximately 55.8-acre area in Howard County’s Hudson Branch watershed. The 
assessment area consists of medium- to low-density residential land uses and a portion of a BGE right-of-way. The 
assessment captures runoff from a BGE right-of-way, and portions of Frederick Road and Side Hill Road. It is bound to 
the east by U.S. Route 29. Runoff within H25 drains naturally into Hudson Branch. H25 contains both open and closed 
section roadways. Frederick Road is open section and Side Hill Road is closed section. Some curbs along Side Hill Road, 
however, have been effectively reduced and eliminated due to repeated repaving. There is no stormwater 
infrastructure within H25. Individual property owners are encouraged to undertake on-lot improvements to improve 
stormwater management and conveyance on their properties. 
One survey response within H25 noted drainage issues related to ponding water and erosion during heavy 
thunderstorms due to their neighbor’s runoff. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 0 0 0 0 

Further Investigation Recommended 0 0 0 0 

Total 0 0 0 0 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network. 

OPPORTUNITIES 
No opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H26 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 16.6 Acres 
Approximate Imperviousness: 10 % 
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ASSESSMENT AREA DESCRIPTION 
The H26 assessment area is an approximately 16.6-acre area in Howard County’s Hudson Branch watershed. The 
assessment area mostly contains low-density residential uses as well as some forested open space. The assessment area 
captures runoff from portions of Manordale Lane and Foxhill Drive and conveys flows towards a stream which runs 
parallel to U.S. Route 29. Most of the roadways within H26 are open section. There is a single major conveyance system 
serving the assessment area.  
Field interactions and observations suggested that the existing conveyance system may not be adequately capturing 
runoff during rain events and flooding occurs as a result, particularly near the outfall.  
Capacity and condition of downstream conveyance systems should be considered in any further analysis or 
improvements. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 1 1 2 5 

Further Investigation Recommended 2 0 0 1 

Total 3 1 2 6 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7284 

Approximate Drainage Area: 6.6 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

H26-01 Existing conveyance system is likely not functioning as intended. Field 
interactions suggest that flooding of downstream properties is significant. 
Analyze system and, if necessary, improve system with modified 
infrastructure. 

PHOTOS 

  
Figure 1: Opportunity to improve existing conveyance 
system. 

Figure 2: Inlet without associated curb and gutter along 
Manordale Lane. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H27 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 36.5 Acres 
Approximate Imperviousness: 18 % 
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ASSESSMENT AREA DESCRIPTION 
The H27 assessment area is an approximately 36.5-acre area in Howard County’s Hudson Branch watershed. The 
assessment area primarily consists of medium-density residential land use. The assessment area captures runoff from 
portions of Manordale Lane, Clovelly Road, Saint Johns Lane, Dunloggin Road, Overhill Drive, Dunloggin Court, and 
Meadowvale Court. Runoff is conveyed to the headwaters of Hudson Branch through multiple outfalls. Most of the 
roadways within H27 are open section. There is one major conveyance system within the assessment area although 
much of H27 is not served by storm infrastructure.  
Field observations suggested that there is a lack of infrastructure to capture runoff and flows are concentrating through 
private property as a result. A survey response within H27 noted erosion along the edge of an open section roadway. 
Capacity and condition of downstream conveyance systems should be considered in any further analysis or 
improvements. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 3 4 0 6 

Further Investigation Recommended 3 3 1 3 

Total 6 7 1 9 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7497 

Approximate Drainage Area: 1.8 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Install New Conveyance 
System 

H27-01 Add conveyance system to area with no existing conveyance. Survey 
response suggests that flooding is significant. 

Install New Conveyance 
System 

H27-02 Add conveyance system to area with no existing conveyance including 
improved conveyance downstream of outfall. Field observations suggest 
that flooding is significant. 

PHOTOS 

  
Figure 1: Opportunity to install new conveyance 
system. 

Figure 2: Opportunity to install new conveyance system. 

                     
Figure 3: Outfall with observed erosion. Figure 4: Inlet with observed debris. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H28 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 14.6 Acres 
Approximate Imperviousness: 27 % 
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ASSESSMENT AREA DESCRIPTION 
The H28 assessment area is an approximately 14.6-acre area in Howard County’s Hudson Branch watershed. The 
assessment area primarily contains medium-density residential. The assessment area captures runoff from portions of 
Dunloggin Road, Overhill Drive, and Frederick Road. Runoff is conveyed to Hudson Branch through a single outfall at 
Frederick Road. Dunloggin Road and Overhill Drive within H28 are closed section roadways while most of Frederick Road 
in this area is open section. There is one major conveyance system serving the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 11 3 1 26 

Further Investigation Recommended 5 1 9 2 

Total 16 4 10 28 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7728 

Approximate Drainage Area: 11.7 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

H28-01 Existing conveyance system is likely not functioning as intended. Field 
observation notes that more runoff might be directed towards current 
outfall. Analyze system and, if necessary, improve system with modified 
infrastructure. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Opportunity to improve existing conveyance 
system. 

Figure 2: Inlet with observed debris. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H29 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 23.8 Acres 
Approximate Imperviousness: 20 % 
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ASSESSMENT AREA DESCRIPTION 
The H29 assessment area is an approximately 23.8-acre area in Howard County’s Hudson Branch watershed. The 
assessment area is primarily medium-density residential land uses. The assessment area captures runoff from portions 
of Dunloggin Road, Meadowvale Road, Saint Johns Lane, and the east side of Valley Road. Runoff is conveyed to Hudson 
Branch through a single outfall at Frederick Road. Most of roadways within H29 are closed section. There is one major 
conveyance system serving the assessment area. 
A survey response indicates that the stream at the downstream end of this area has clogged with accumulated debris 
during past storm events. Field observations and resident interactions also suggested that standing water may be an 
issue along the portions of Meadowvale Lane that do not have curb and gutter. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 11 3 3 20 

Further Investigation Recommended 1 4 0 1 

Total 12 7 3 21 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7468 

Approximate Drainage Area: 4.8 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 1449 

Approximate Drainage Area: 14.3 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 

PHOTOS 

  
Figure 1: Typical inlet along Meadowvale Road. Figure 2: Corroded outfall with poor downstream 

conveyance. 

 

 

Figure 3: End section has detached from pipe outfall.  
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H30 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 59.8 Acres 
Approximate Imperviousness: 32 % 
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ASSESSMENT AREA DESCRIPTION 
The H30 assessment area is an approximately 59.8-acre area in Howard County’s Hudson Branch watershed. The 
assessment area primarily contains medium-density residential and also includes an area with commercial use. The 
assessment area captures runoff from portions of MacAlpine Road, Valley Road, Saint Johns Lane, Meadowvale Road, 
and Frederick Road. Runoff is conveyed to Hudson Branch through two swales, one on each side of Frederick Road. Both 
open and closed section roadways can be found within H30. There are four major conveyance system serving the 
assessment area although information was unable to be fully gathered for two of the storm drain systems.  
The County’s complaint database included three documented complaints along Valley Road, two of which specifically 
related to drainage. Capacity and condition of downstream conveyance systems should be considered in any further 
analysis or improvements. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 33 3 14 60 

Further Investigation Recommended 7 3 5 3 

Total 40 6 19 63 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7756 

Approximate Drainage Area: 3.0 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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Assessment Point ID:  Pipe 219381 

Approximate Drainage Area: 38.9 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7800 

Approximate Drainage Area: 0.0 Acres 

Storm Drain Sizing: Not Enough Information to Assess 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7529 

Approximate Drainage Area: 0.0 Acres 

Storm Drain Sizing: Not Enough Information to Assess 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Detention Practice H30-01 Surrounding area has few detention practices or stormwater infrastructure. 
Install stormwater management feature in available open space. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  
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PHOTOS 

  
Figure 1: Opportunity for detention practice. Figure 2: Submerged outfall with ponded water. 

  
Figure 3: Pipe with observed corrosion and possible 
structural failure. 

Figure 4: Submerged outfall with debris. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA H31 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 36.4 acres 
Approximate Imperviousness: 30% 
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ASSESSMENT AREA DESCRIPTION 
The H31 assessment area is an approximately 36.4-acre area in Howard County’s Hudson Branch watershed. The 
assessment area primarily consists of a cemetery but also includes commercial and residential land uses. The area 
captures runoff from St. John’s Episcopal Church, its cemetery, and some commercial areas adjacent to Chevrolet Drive. 
The assessment area is bisected by Saint Johns Lane and lies between U.S. Route 40 and Frederick Road. This area 
outfalls into a channel to the east of Saint Johns Lane, just north of West Gate Drive. Nearly all roadways with H31 are 
closed section. There are three major conveyance systems serving the assessment area.  
Capacity and condition of downstream conveyance systems should be considered in any further analysis or 
improvements. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 29 5 2 42 

Further Investigation Recommended 8 4 16 31 

Total 37 9 18 73 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7574 

Approximate Drainage Area: 3.6 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7576 

Approximate Drainage Area: 3.6 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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Assessment Point ID:  Outfall 3448 

Approximate Drainage Area: 34.6 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Submerged outfall. Figure 2: Inlet with displaced lid. 

  
Figure 3: Inlet with observed debris. Figure 4: Submerged outfall with debris. 

 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA NC01 PROFILE  JUNE 2019 

TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC01 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 53.5 Acres 
Approximate Imperviousness: 15 % 
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ASSESSMENT AREA DESCRIPTION 
The NC01 assessment area is an approximately 53.5-acre area in Howard County’s Tiber Branch watershed. The area is 
primarily residential and includes an institutional use. NC01 captures runoff from portions of College Avenue and areas 
to the west towards New Cut Branch including the Maple Cliffe neighborhood and the Sheppard Pratt-Ellicott City 
campus. The roadways within the Maple Cliffe neighborhood are closed section while the remainder of the roadways 
within NC01 are open section. There are two major storm drain systems within the NC01 assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 12 2 4 18 

Further Investigation Recommended 1 7 1 4 

Total 13 9 5 22 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7701 

Approximate Drainage Area: 8.0 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7700 

Approximate Drainage Area: 10.7 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: No 

Conclusion: Likely Adequate 
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Assessment Point ID:  Outfall 7374 

Approximate Drainage Area: 21.4 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Detention Practice NC01-01 Surrounding area has few detention practices and little stormwater 
infrastructure. Install stormwater management feature in available open 
space and reclaimed areas of existing, unused parking lot. 

Improve Existing 
Conveyance System 

NC01-02 Existing conveyance system under driveways is likely not functioning as 
intended. Analyze system and, if necessary, improve system with modified 
infrastructure. 

Improve Existing 
Conveyance System 

NC01-03 Existing conveyance system is likely not functioning as intended based on 
field observations. Analyze system and, if necessary, improve system with 
modified infrastructure. 

Improve Existing 
Conveyance System 

NC01-04 Existing storm drain system is likely not functioning as intended. Field 
observation indicates roadway frequently floods. Analyze system and, if 
necessary, improve system with modified infrastructure. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA NC01 PROFILE  JUNE 2019 

PHOTOS 

  

Figure 1: Opportunity to improve existing conveyance 
system. 

Figure 2: Opportunity for detention practice. 

 

 

Figure 3: Opportunity to improve existing conveyance 
system. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC02 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 38.8 Acres 
Approximate Imperviousness: 8 % 
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ASSESSMENT AREA DESCRIPTION 
The NC02 assessment area is an approximately 38.8-acre area in Howard County’s Tiber Branch watershed. The 
assessment area largely consists of open space with some medium-density residential. The area captures runoff from 
Old Columbia Pike, Hunter Road, and Woodrow Street, routing stormwater into Autumn Hill Branch. All sections of 
roadway within NC02 are open section. There are no major storm drain systems within the assessment area that met 
the criteria for the desktop storm drain analysis (three or more contributing inlets). 
A survey response suggested that flooding is significant mainly during heavy thunderstorms. During a field interaction, a 
resident expressed concerns related to his wet yard from storm flows and his sump pump’s discharge. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 1 0 0 1 

Further Investigation Recommended 0 1 0 0 

Total 1 1 0 1 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Detention Practice NC02-01 Surrounding area has few detention practices or stormwater infrastructure. 
Install stormwater management feature in available open space. 

Install New Conveyance 
System 

NC02-02 Install conveyance swale. 
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PHOTOS 

  
Figure 1: Opportunity to install detention practice. Figure 2: Outfall with observed debris along Hunter Road. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC03 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 55.1 Acres 
Approximate Imperviousness: 16 % 
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ASSESSMENT AREA DESCRIPTION 
The NC03 assessment area is an approximately 55.1-acre area in Howard County’s Tiber Branch watershed. The area is 
primarily medium-density residential. NC03 captures runoff from portions of Trail View Drive as well as Ellicott View 
Road and Streambank Way. The downstream end of this assessment area is a stormwater pond located to the north of 
Ellicott View Road which conveys flows into Autumn Hill Branch. The roadways within NC03 are largely closed section. 
There are two major storm drain systems within the NC03 assessment area. 
A survey response within the assessment area indicated that ponding water may be an issue every time it rains, and the 
existing infrastructure may not be functioning as intended. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 12 1 8 28 

Further Investigation Recommended 8 2 0 1 

Total 20 3 8 29 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7438 

Approximate Drainage Area: 9.3 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7437 

Approximate Drainage Area: 17.3 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Damaged outfall adjacent to Streambank Way. Figure 2: Typical inlet along Trail View Drive. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC04 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 37.7 Acres 
Approximate Imperviousness: 16 % 
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ASSESSMENT AREA DESCRIPTION 
The NC04 assessment area is an approximately 37.7-acre area in Howard County’s Plumtree Branch watershed. The 
assessment area largely consists of medium-density residential land use. The area captures runoff from Old Columbia 
Pike, Sears House Court, Overlook Drive, Hunt Avenue and Howard Street, conveying stormwater into Autumn Hill 
Branch. Within NC04, Sears House Court is closed section and the remainder of the assessment area features open 
section roadways. There are three major storm drain systems within the assessment area. 
During a field interaction, a resident discussed concerns related to the maintenance of a stormwater management 
pond. A survey response downstream of multiple clogged inlets noted issues with flooding during heavy thunderstorms. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 11 5 11 33 

Further Investigation Recommended 5 0 8 4 

Total 16 5 19 37 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7451 

Approximate Drainage Area: 15.1 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7422 

Approximate Drainage Area: 7.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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Assessment Point ID:  Outfall 7408 

Approximate Drainage Area: 3.8 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspot disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 

PHOTOS 

  

Figure 1: Inlet with observed debris along Overlook 
Drive. 

Figure 2: Typical stormwater facility outfall. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC05 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 12.4 Acres 
Approximate Imperviousness: 25 % 
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ASSESSMENT AREA DESCRIPTION 
The NC05 assessment area is an approximately 12.4-acre area in Howard County’s Tiber Branch watershed. The 
assessment area largely consists of high-density residential land use. The area captures runoff from Timber Valley Court 
and portions of Timberland Circle. Captured runoff is conveyed into a stormwater management pond to the east of 
Timberland Circle that outlets its discharge towards New Cut Branch. NC05 consists entirely of closed section roadways. 
There is one major storm drain system within the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 5 2 2 14 

Further Investigation Recommended 7 0 1 2 

Total 12 2 3 16 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7364 

Approximate Drainage Area: 11.2 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  
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PHOTOS 

  
Figure 1: Typical inlet with observed debris along 
Timberland Circle. 

Figure 2: Typical inlet along Timberland Circle. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC06 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 23.1 Acres 
Approximate Imperviousness: 20 % 
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ASSESSMENT AREA DESCRIPTION 
The NC06 assessment area is an approximately 23.1-acre area in Howard County’s Tiber Branch watershed. The area is a 
mix of medium- and high-density residential. NC06 captures runoff from portions of Trail View Drive, Autumn Rust 
Road, and Timberland Circle as well as Nicole Court and Cedarcreek Court. The assessment area outfalls directly into 
Autumn Hill Branch in two locations. The roadways within NC06 are largely closed section. There are two major storm 
drain systems within the assessment area. 
Survey responses within the assessment area noted poor drainage every time it rains as well as inlets clogged with 
sediment due to erosion during heavy thunderstorms. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 13 0 1 16 

Further Investigation Recommended 6 2 1 4 

Total 19 2 2 20 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7361 

Approximate Drainage Area: 11.6 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7461 

Approximate Drainage Area: 4.6 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

NC06-02 Existing conveyance system is likely not functioning as intended based on 
field observations. Analyze system and, if necessary, improve system with 
modified infrastructure. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Damaged outfall along Cedarcreek Court. Figure 2: Damaged outfall near the intersection of 

Autumn Rust Road and Trail View Drive. 

  
Figure 3: Typical inlet along Cedarcreek Court. Figure 4: Inlet with debris along Timberlake Circle. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC07 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 15.1 Acres 
Approximate Imperviousness: 18 % 
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ASSESSMENT AREA DESCRIPTION 
The NC07 assessment area is an approximately 15.1-acre area in Howard County’s Tiber Branch watershed. The 
assessment area largely consists of medium-density residential. The area captures runoff from White Winter Court as 
well as portions of Green Spring Court and Autumn Rust Road. Captured runoff within NC07 is conveyed into Autumn 
Hill Branch through an outfall to the north of Autumn Rust Road. NC07 consists entirely of closed section roadways. 
There is one major storm drain system within the assessment area.  
The County complaint database includes two complaints along White Winter Court adjacent to infrastructure that was 
identified as clogged and/or failing in the field. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 3 0 1 8 

Further Investigation Recommended 5 3 0 3 

Total 8 3 1 11 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7376 

Approximate Drainage Area: 10.6 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

NC07-01 Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure.  
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PHOTOS 

  
Figure 1: Inlet with observed damage along White 
Winter Court. 

Figure 2: Corroded outfall along Autumn Rust Road. 

  
Figure 3: Inlet with observed debris along White Winter 
Court. 

Figure 4: Opportunity to improve existing conveyance 
system. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC08 

 

Assessment Area Category: 
POTENTIAL ON-LOT IMPROVEMENTS 

Approximate Assessment Area: 5.7 Acres 
Approximate Imperviousness: 9 % 
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ASSESSMENT AREA DESCRIPTION 
The NC08 assessment area is an approximately 5.7-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is largely forested but contains some medium-density residential houses along Autumn Rust Road. The 
assessment area drains naturally to Autumn Hill Branch. All sections of roadway within NC08 are closed section. There is 
no stormwater infrastructure within NC08, and no resident surveys, field interactions, or field observations suggested 
that drainage was an issue within the assessment area. Individual property owners are encouraged to undertake on-lot 
improvements to improve stormwater management and conveyance on their properties. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 0 0 0 0 

Further Investigation Recommended 0 0 0 0 

Total 0 0 0 0 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
No opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC09 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 16.7 Acres 
Approximate Imperviousness: 3 % 
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ASSESSMENT AREA DESCRIPTION 
The NC09 assessment area is an approximately 16.7-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is split between forested open space and high-density residential land uses. The area captures runoff 
from Calla Lilly Drive, Taylor Way, and Rose Petal Court and conveys flows to an outfall at the end of Taylor Way which 
discharges into New Cut Branch. All sections of roadway within NC09 are closed section. There is one major storm drain 
system within the assessment area. The development within NC09 is relatively new and entirely served by storm drain 
infrastructure. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 15 1 7 19 

Further Investigation Recommended 0 0 3 0 

Total 15 1 10 19 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7726 

Approximate Drainage Area: 5.8 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspot disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA NC09 PROFILE  JUNE 2019 

PHOTOS 

  
Figure 1: Manhole with observed erosion along Taylor 
Avenue. 

Figure 2: Manhole with observed erosion Taylor Avenue. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC10 

 

Assessment Area Category: 
POTENTIAL ON-LOT IMPROVEMENTS 

Approximate Assessment Area: 26.8 Acres 
Approximate Imperviousness: 4 % 
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ASSESSMENT AREA DESCRIPTION 
The NC10 assessment area is an approximately 26.8-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is primarily one large estate off of New Cut Drive although the area also captures runoff from the 
backyards of townhomes along Timberland Circle. Runoff within the assessment area drains naturally to New Cut 
Branch. There are no roadways within NC10 other than the open-section private drive to the estate. There is no 
stormwater infrastructure within the assessment area, and there were no field observations suggesting that drainage is 
presently an issue within the assessment area. Individual property owners are encouraged to undertake on-lot 
improvements to improve stormwater management and conveyance on their properties. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 0 0 0 0 

Further Investigation Recommended 0 0 0 0 

Total 0 0 0 0 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
No opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC11 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 23.5 Acres 
Approximate Imperviousness: 20 % 
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ASSESSMENT AREA DESCRIPTION 
The NC11 assessment area is an approximately 23.5-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is largely medium-density residential land uses. NC11 captures runoff from portions of Brittany Drive, 
Bali Road, and Autumn Rust Road. The outfall of this assessment area is a stormwater management pond located to the 
north of the intersection of Brittany Drive and Autumn Rust Road. The NC11 assessment area is split roughly in half 
between open and closed section roadways. The major conveyance system serving the assessment area consists of 
swales and a storm drain system.  
Several survey responses, as well as field observations, suggested that the conveyance system may not be functioning as 
intended, and flooding is occurring every time it rains. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 7 1 0 13 

Further Investigation Recommended 4 2 2 1 

Total 11 3 2 14 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7367 

Approximate Drainage Area: 18.8 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Install New Conveyance 
System 

NC11-01 Add conveyance system to area with no existing conveyance. 
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Detention Practice NC11-02 Existing pond and its downstream conveyance are likely not functioning as 
intended. Potential for expansion of pond's footprint and improvements to 
downstream conveyance. 

Install New Conveyance 
System 

NC11-04 Install conveyance swale. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Submerged outfall adjacent to Brittany Circle. Figure 2: Typical conveyance swale between Brittany 

Drive and Winter Wind Court. 

  
Figure 3: Opportunity for detention practice. Figure 4: Opportunity to install new conveyance system. 
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Figure 5: Opportunity to install new conveyance 
system. 

Figure 6: Opportunity to install new conveyance system. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC12 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 78.8 Acres 
Approximate Imperviousness: 12 % 
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ASSESSMENT AREA DESCRIPTION 
The NC12 assessment area is an approximately 78.8-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is largely medium-density residential. NC12 captures runoff from portions of Brittany Drive, Bali Road, 
Brittany Circle, and Autumn Hill Drive as well as most of North Bali Court and South Bali Court. The assessment area also 
includes a large section of BGE’s overhead utility right-of-way. NC12 contains outfalls at several locations which 
discharge flows into Autumn Hill Branch, a tributary of New Cut Branch. The NC12 assessment area is split roughly 
evenly between areas covered by open section roadways utilizing grassed, roadside swales and infrequent inlets, and 
areas covered by closed section roadways utilizing curbs and gutters with more frequent inlets.  
Field assessments suggested that in general, the conveyance networks within NC12 may not be functioning as intended. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 13 6 1 22 

Further Investigation Recommended 8 4 1 4 

Total 21 10 2 26 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7391 

Approximate Drainage Area: 7.9 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 6375 

Approximate Drainage Area: 10.6 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA NC12 PROFILE  JUNE 2019 

Assessment Point ID:  Outfall 7721 

Approximate Drainage Area: 3.9 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

NC12-01 Existing conveyance system is likely not functioning as intended based on 
field observations. Analyze system and, if necessary, improve system with 
modified infrastructure. 

Improve Existing 
Conveyance System 

NC12-02 Existing conveyance system is likely not functioning as intended based on 
field observations. Field observations also note that the existing system is 
limited in coverage. Analyze system and, if necessary, improve system with 
modified infrastructure. 

Improve Existing 
Conveyance System 

NC12-03 Existing storm drain system under private driveway is likely not functioning 
as intended. Analyze system and, if necessary, improve system with 
modified infrastructure. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Inlets along South Bali Court. Figure 2: Submerged outfall north of Brittany Drive. 
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Figure 3: Typical inlet along Brittany Circle. Figure 4: Manhole requiring inspection along Brittany 

Drive. 

  
Figure 5: Corroded outfall near the intersection of Bali 
Drive and Autumn Hill Drive. 

Figure 6: Typical inlet along Bali Drive. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC13 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 17.8 Acres 
Approximate Imperviousness: 21 % 
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ASSESSMENT AREA DESCRIPTION 
The NC13 assessment area is an approximately 17.8-acre area in Howard County’s Tiber Branch watershed. The 
assessment area primarily consists of medium-density residential land uses. The area captures runoff from Pemberton 
Court, Victoria Falls Drive, and a small section of Brittany Drive. There are multiple outfalls within the assessment area 
which convey flows into Autumn Hill Branch. All sections of roadway within NC13 are closed section. There are two 
major storm drain systems within the assessment area. 
During a field interaction, a resident expressed concerns regarding the maintenance of a stormwater pond within NC13. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 7 1 3 13 

Further Investigation Recommended 1 3 3 4 

Total 8 4 6 17 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7386 

Approximate Drainage Area: 8.9 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: No 

Conclusion: Likely Adequate 

Assessment Point ID:  Outfall 7686 

Approximate Drainage Area: 3.6 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

NC13-01 Existing conveyance system is likely not functioning as intended based on 
field observations. Analyze system and, if necessary, improve system with 
modified infrastructure. 

PHOTOS 

  
Figure 1: Outfall with observed debris east of 
Pemberton Court. 

Figure 2: Outfall with observed debris along Old Columbia 
Pike. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC14 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 30.8 Acres 
Approximate Imperviousness: 21 % 
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ASSESSMENT AREA DESCRIPTION 
The NC14 assessment area is an approximately 30.8-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is largely medium-density residential except for a BGE right-of-way. The area captures runoff from 
portions of Old Columbia Pike, Choctaw Circle, Autumn Hill Court, Brittany Drive, Bali Road, Cooks Lane, and Zuni Court. 
The assessment area conveys flows towards Autumn Hill Branch through multiple outfalls. With the exception of 
Autumn Hill Court, NC14 consists of closed section roadways. There are two major storm drain systems within the 
assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 10 3 2 13 

Further Investigation Recommended 2 7 1 7 

Total 12 10 3 20 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7411 

Approximate Drainage Area: 10.7 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7413 

Approximate Drainage Area: 17.9 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

NC14-01 Existing conveyance system is undefined and is likely not functioning as 
intended based on field observations. Analyze system and, if necessary, 
improve system with modified infrastructure. 

PHOTOS 

  
Figure 1: Submerged outfall near Choctaw Drive. Figure 2: Exposed outfall pipe along Autumn Hill Court. 

 

 

Figure 3: Outfall with observed debris near the 
intersection of Old Columbia Pike and Brittany Drive. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC15 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 16.2 Acres 
Approximate Imperviousness: 2 % 
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ASSESSMENT AREA DESCRIPTION 
The NC15 assessment area is an approximately 16.2-acre area in Howard County’s Tiber Branch watershed. The 
assessment area largely consists of open space with some residential uses. The assessment area captures runoff from 
residences along Hillsborough Road, Village Creek Drive, and Taylor Way. Portions of NC15 with stormwater 
management convey runoff to an outfall into open space towards New Cut Branch. The only roadway within NC15 is a 
shared, closed section driveway behind the townhomes along Taylor Way and Village Creek Drive. There are no major 
storm drain systems within the assessment area that met the criteria for the desktop storm drain analysis (three or 
more contributing inlets). 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 2 2 3 4 

Further Investigation Recommended 0 0 3 0 

Total 2 2 6 4 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspot disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Typical manhole behind Village Crest Drive. Figure 2: Typical outfall behind Village Crest Drive. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC16 

 

Assessment Area Category: 
POTENTIAL ON-LOT IMPROVEMENTS 

Approximate Assessment Area: 18.3 Acres 
Approximate Imperviousness: 9 % 
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ASSESSMENT AREA DESCRIPTION 
The NC16 assessment area is an approximately 18.3-acre area in Howard County’s Tiber Branch watershed. The 
assessment area features both forested open space and medium-density residential land uses. The assessment area 
captures runoff from English Morning Lane and conveys flows into a stormwater management pond that discharges into 
New Cut Branch. English Morning Lane is the only roadway within NC16 and is a closed section roadway. Stormwater is 
controlled along English Morning Lane by one major storm drain system. There were no indications that drainage is an 
issue within the assessment area. Individual property owners are encouraged to undertake on-lot improvements to 
improve stormwater management and conveyance on their properties. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 3 2 1 5 

Further Investigation Recommended 0 0 0 0 

Total 3 2 1 5 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7711 

Approximate Drainage Area: 7.3 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: No 

Conclusion: Likely Adequate 

OPPORTUNITIES 
No opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspout disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC17 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 70.5 Acres 
Approximate Imperviousness: 4 % 
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ASSESSMENT AREA DESCRIPTION 
The NC17 assessment area is an approximately 70.5-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is largely open space. The area captures runoff from Worthington Park, its parking lots, and a section of 
Hillsborough Road. NC17 contains several small outfalls which convey stormwater across Hillsborough Road towards 
New Cut Branch. The NC17 assessment area consists entirely of open section roadways. There is one major storm drain 
system within the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 3 3 0 7 

Further Investigation Recommended 5 5 0 2 

Total 8 8 0 9 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7725 

Approximate Drainage Area: 28.2 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspot disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Inlet requiring repair along Hillsborough Road. Figure 2: Inlet with displaced lid along Hillsborough Road. 

 

 

Figure 3: Inlet with observed debris along Hillsborough 
Road. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC18 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 15.1 Acres 
Approximate Imperviousness: 13 % 
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ASSESSMENT AREA DESCRIPTION 
The NC18 assessment area is an approximately 15.1-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is largely medium-density residential land use. NC18 captures runoff from the cul-de-sac at the end of 
Roberts Road as well as a small portion of Jenn Nicole Court. Captured stormwater within NC18 is discharged into a 
tributary of New Cut Branch through a stormwater management pond. The NC18 assessment area largely contains 
closed section roadways except for the flag lots at the end of Roberts Road. The assessment area contains one major 
stormwater network. 
A survey response suggested that flooding is a significant issue during steady rain events due to clogged infrastructure. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 2 2 3 8 

Further Investigation Recommended 2 0 0 0 

Total 4 2 3 8 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7318 

Approximate Drainage Area: 10.6 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: No 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Inlet near Roberts Road. Figure 2: Typical inlet along Roberts Road. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC19 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 58.5 Acres 
Approximate Imperviousness: 24 % 
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ASSESSMENT AREA DESCRIPTION 
The NC19 assessment area is an approximately 58.5-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is largely medium-density residential land use. NC19 captures a large portion of the runoff between 
Fall Chill Court, Spring Showers Way, and Brittany Drive including sections of Kings Heights Road and Roberts Road, as 
well as other small courts. The assessment area conveys runoff into a stormwater management pond located at the 
intersection of Fall Chill Court and Autumn Rust Road. NC19 is largely covered by closed section roadways although 
small portions of the assessment area are open section and rely on roadside, grassed swales for stormwater 
conveyance. There are four major storm drain systems within the assessment area. 
Many survey responses and field interactions, as well as field observations, suggested that the existing conveyance 
network may not be functioning as intended. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 28 6 8 45 

Further Investigation Recommended 11 4 3 9 

Total 39 10 11 54 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 1300 

Approximate Drainage Area: 23.4 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7335 

Approximate Drainage Area: 5.9 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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Assessment Point ID:  Outfall 7337 

Approximate Drainage Area: 11.7 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7317 

Approximate Drainage Area: 17.6 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

NC19-01 Existing conveyance system is likely not functioning as intended. Field 
observation notes that there is no clear conveyance from the pond outfall 
to the downstream storm drain system. Both field observation and survey 
responses suggest frequent and significant flooding. Analyze system and, if 
necessary, improve system with modified infrastructure.  

Improve Existing 
Conveyance System 

NC19-02 Existing conveyance system is likely not functioning as intended. Field 
observation notes that there is no clear conveyance channel between 
County rights-of-way. Analyze system and, if necessary, improve system 
with modified infrastructure. 

Install New Conveyance 
System 

NC19-03 Add conveyance system to area with no existing conveyance.  

Install New Conveyance 
System 

NC19-04 Add conveyance system to area with no existing conveyance. Survey 
responses suggest flooding occurs frequently.  

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  
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PHOTOS 

  

Figure 1: Opportunity to install new conveyance 
system. 

Figure 2: Opportunity to improve existing conveyance 
system. 

  

Figure 3: Inlet with observed debris along Spring 
Showers Way. 

Figure 4: Submerged outfall near the intersection of Fall 
Chill Court and Autumn Rust Road. 

  
Figure 5: Inlet with debris along Fall Chill Court. Figure 6: Inlet requiring repair along Winter Wind Court. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC20 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 76.9 Acres 
Approximate Imperviousness: 25 % 
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ASSESSMENT AREA DESCRIPTION 
The NC20 assessment area is an approximately 76.9-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is divided between institutional and residential land uses. NC20 captures a large portion of the runoff 
within the Jefferson Place community, as well as Bethel Baptist Church, the Dancel Y in Ellicott City, Veterans 
Elementary School, and the VFW. The assessment area also includes Crest Place and a small portion of Autumn Hill Drive 
to the north of the VFW. NC20 features multiple outfalls which discharge flow into Autumn Hill Branch, a tributary of 
New Cut Branch. The assessment area is split roughly evenly between closed and open section roadways. The 
assessment area features two major storm drain systems. 
The NC20 assessment area included a County complaint and survey response related to stormwater issues; both 
originated within the open section areas where storm drain networks are often driven by roadside, grassed swales. The 
storm drain networks in this area were too minor to warrant a desktop storm drain analysis, but field observations 
suggested they may not be functioning as intended 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 23 5 16 55 

Further Investigation Recommended 6 7 11 14 

Total 29 12 27 69 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7339 

Approximate Drainage Area: 23.1 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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Assessment Point ID:  Outfall 7671 

Approximate Drainage Area: 7.7 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: Yes 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Install New Conveyance 
System 

NC20-01 Add conveyance system and detention to area with no existing 
infrastructure. 

Install New Conveyance 
System 

NC20-02 Install conveyance swale. 

Improve Existing 
Conveyance System 

NC20-03 Existing conveyance system under driveways is likely not functioning as 
intended. Survey response suggests that flooding is an issue. Analyze 
system and, if necessary, improve system with modified infrastructure. 

Improve Existing 
Conveyance System 

NC20-05 Existing conveyance system is likely not functioning as intended based on 
field observations. Analyze system and, if necessary, improve system with 
modified infrastructure. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Conveyance swale at intersection of Crest 
Place and VFW Lane. 

Figure 2: Outfall with observed erosion and debris along 
VFW Lane. 
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Figure 3: Submerged outfall along Autumn Hill Drive. Figure 4: Opportunity to install new conveyance system. 

  
Figure 5: Typical outfall into a stormwater facility near 
YMCA facility. 

Figure 6: Inlet with observed debris along Ericson Road. 

 

 

Figure 7: Opportunity to improve existing conveyance 
system. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC21 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 25.4 Acres 
Approximate Imperviousness: 30 % 
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ASSESSMENT AREA DESCRIPTION 
The NC21 assessment area is an approximately 25.4-acre area in Howard County’s Tiber Branch watershed. The 
assessment area primarily contains medium-density residential land use and also includes some retail space. The 
assessment area captures runoff from the Taylor Village Retail Center and portions of Hillsborough Road, Vinter Way, 
and Academy Road, as well as Alloway Court, Riviera Sun Drive, Garden Gate Court, and Finest Hour Court. Runoff 
within NC21 is conveyed to a stormwater management pond to the south of Hillsborough Road, adjacent to New Cut 
Branch. All roadways within NC21 are closed section. There is one major storm drain system spanning nearly the entire 
catchment area. 
A survey response suggested that ponding water within the assessment area may be an issue during heavy 
thunderstorms in the vicinity of existing stormwater infrastructure. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 26 2 5 37 

Further Investigation Recommended 2 1 3 1 

Total 28 3 8 38 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7705 

Approximate Drainage Area: 21.6 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Install New Conveyance 
System 

NC21-01 Install conveyance swale. 

Install New Conveyance 
System 

NC21-02 Install conveyance swale. 

Improve Existing 
Conveyance System 

NC21-03 Existing conveyance is likely not functioning as intended from the storm 
drain outfall downstream to the stream channel based on field 
observations. Analyze system and, if necessary, improve system with 
modified infrastructure. 

PHOTOS 

  
Figure 1: Stormwater facility outfall with observed 
debris near Riviera Sun Drive. 

Figure 2: Observed erosion in typical conveyance swale. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC22 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 46.1 Acres 
Approximate Imperviousness: 14 % 
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ASSESSMENT AREA DESCRIPTION 
The NC22 assessment area is an approximately 46.1-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is divided between medium-density residential land use and open space. NC22 captures runoff from 
Nightingale Court as well as portions of Academy Road, Vinter Way and Round Hill Road. Most of the runoff from 
developed areas within the assessment area is conveyed into one stormwater management pond to the west of Vinter 
Way which outfalls its discharge into New Cut Branch. All of the developed areas within the NC22 assessment area 
feature closed section roadways with curbs and gutters. There are two major storm drain systems within the 
assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 14 2 11 31 

Further Investigation Recommended 5 1 1 1 

Total 19 3 12 32 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7715 

Approximate Drainage Area: 6.9 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7366 

Approximate Drainage Area: 20.7 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Install New Conveyance 
System 

NC22-01 Add conveyance system to area with no existing conveyance. Field 
interactions suggest area is frequently inundated.  

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Typical inlet along Nightingale Court. Figure 2: Inlet with observed debris along Nightingale 

Court. 

 

 

Figure 3: Typical inlet between Academy Road and 
Vinter Way. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC23 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 48.6 Acres 
Approximate Imperviousness: 17 % 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA NC23 PROFILE  JUNE 2019 

ASSESSMENT AREA DESCRIPTION 
The NC23 assessment area is an approximately 48.6-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is primarily medium-density residential. NC23 captures runoff from portions of Brittany Drive, 
Stonecrest Drive, and Dorado Drive as well as Poplar Creek Court. Captured runoff within NC23 is conveyed into a 
stormwater pond to the north of Poplar Creek Court which discharges into New Cut Branch. The portions of Brittany 
Drive and Dorado Drive within NC23 are open section while the remainder of the assessment area features closed 
section roadways. There is one large storm drain system within the assessment area. 
Field observations suggested that the open section roadways within NC23 may not be properly conveying stormwater, 
potentially causing drainage issues and flooding. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 14 2 8 28 

Further Investigation Recommended 3 0 3 1 

Total 17 2 11 29 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7307 

Approximate Drainage Area: 31.6 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

NC23-01 Existing conveyance system between the outfall and the stream channel is 
likely not functioning as intended based on field observations. Analyze 
system and, if necessary, improve system with modified infrastructure. 

Improve Existing 
Conveyance System 

NC23-02 Existing conveyance system under roadway is likely not functioning as 
intended based on field observations. Analyze system and, if necessary, 
improve system with modified infrastructure. 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Conveyance swale near Brittany Drive. Figure 2: Opportunity to improve conveyance system. 

  
Figure 3: Inlet with debris along Stonecrest Drive. Figure 4: Typical inlet along Stonecrest Drive. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC24 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 43.1 Acres 
Approximate Imperviousness: 9 % 
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ASSESSMENT AREA DESCRIPTION 
The NC24 assessment area is an approximately 43.1-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is split between residential land use and open space. NC23 captures runoff from Ashley Court, Rebecca 
Court, and several homes on private drives off Stonecrest Drive. It also includes a large BGE right-of-way. The 
assessment area outfalls into a stormwater pond adjacent to the BGE right-of-way. Ashley Court and Rebecca Court are 
closed section roadways while the rest of the roadways within NC24 are open section. There are two major storm drain 
systems within the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 5 2 2 11 

Further Investigation Recommended 2 3 3 1 

Total 7 5 5 12 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7639 

Approximate Drainage Area: 10.8 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7294 

Approximate Drainage Area: 6.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Inlet with observed debris along Rebecca 
Court. 

Figure 2: Inlet with observed debris along Ashley Court. 

  
Figure 3: Submerged outfall into a stormwater facility 
east of Rebecca Court. 

Figure 4: Outfall into stormwater facility east of Ashley 
Court. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC25 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 28.0 Acres 
Approximate Imperviousness: 10 % 
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ASSESSMENT AREA DESCRIPTION 
The NC25 assessment area is an approximately 28.0-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is divided between institutional uses and open space. NC25 receives runoff captured from Worthington 
Elementary School including its parking lot and a portion of Roundhill Road. It also includes sections of the school’s 
athletic fields, Worthington Park, and a BGE right-of-way. The assessment area features multiple outfalls which convey 
flows into the headwaters of New Cut Branch. The only roadways within NC25 are the parking lot for Worthington 
Elementary and a small portion of Roundhill Road, both of which have curbs and gutters. The assessment area features 
two major storm drain systems. 
Two field interactions identified an issue with runoff exceeding the existing curb of the Worthington Elementary School 
parking lot. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 6 4 2 11 

Further Investigation Recommended 4 1 2 7 

Total 10 5 4 18 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7288 

Approximate Drainage Area: 7.0 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 
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Assessment Point ID:  Outfall 7334 

Approximate Drainage Area: 2.8 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

NC25-01 Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure. 

Improve Existing 
Conveyance System 

NC25-02 Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure. 

Install New Conveyance 
System 

NC25-03 Install conveyance swale. 

Install New Conveyance 
System 

NC25-05 Add conveyance system to area with no existing conveyance. Field 
interactions suggest flooding occurs frequently.  

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Typical outfalls near Worthington Elementary 
School. Outfall on the right is partially submerged. 

Figure 2: Inlet with observed debris and downcutting near 
Worthington Elementary School. 
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Figure 3: Pipe and slope failure upstream of an outfall 
near Worthington Elementary School. Opportunity to 
improve existing conveyance system. 

Figure 4: Opportunity to install new conveyance system. 

 

 

Figure 5: Debris located in inlet box and pipe on 
Roundhill Road. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC26 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 37.3 Acres 
Approximate Imperviousness: 23 % 
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ASSESSMENT AREA DESCRIPTION 
The NC26 assessment area is an approximately 37.3-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is divided between institutional and medium density residential land uses. NC26 receives runoff 
captured from Glen Mar United Methodist Church, Amber Meadows Vista, and portions of New Cut Road and Baugher 
Farm Road. The assessment area features multiple stormwater management ponds which convey flows into the 
headwaters of New Cut Branch. New Cut Road and Baugher Farm Road are open section while the remainder of NC26 
features closed section roadways. The assessment area features three major storm drain systems. 
There is a County complaint related to drainage within the assessment area along Amber Meadow Vista suggesting that 
the network may not be adequately controlling runoff. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 14 5 8 30 

Further Investigation Recommended 1 3 2 1 

Total 15 8 10 31 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7271 

Approximate Drainage Area: 5.6 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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Assessment Point ID:  Outfall 7279 

Approximate Drainage Area: 14.9 Acres 

Storm Drain Sizing: Outside of Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Conduct More Detailed Analysis of Storm Drain Network 

Assessment Point ID:  Outfall 7274 

Approximate Drainage Area: 7.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Conduct More Detailed 
Analysis of Storm Drain 

Network 

N/A The major storm drain network(s) within the assessment area is likely not 
functioning as intended. More detailed analysis is recommended to 
determine if improving the network with modified infrastructure is 
necessary.  

PHOTOS 

  
Figure 1: Typical inlet near Glen Mar United Methodist 
Church. 

Figure 2: Manhole access to underground stormwater 
facility at Glen Mar United Methodist Church. 
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Figure 3: Typical outfall along New Cut Road. Figure 4: Outfall near Amber Meadow Vista. 

 

 

Figure 5: Inlet along private driveway near Amber 
Meadow Vista. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA NC27 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 20.5 Acres 
Approximate Imperviousness: 15 % 
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ASSESSMENT AREA DESCRIPTION 
The NC27 assessment area is an approximately 20.5-acre area in Howard County’s Tiber Branch watershed. The 
assessment area contains a mixture of low- and high-density residential land use. The assessment area captures runoff 
from portions of College Avenue as well as the Greystone Condominium community. Runoff within the assessment area 
is conveyed towards New Cut Branch to the west. College Avenue is largely an open section roadway, although the 
Greystone Condominium community features closed section roadways. There is one major storm drain system within 
the assessment area.   

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 4 0 3 7 

Further Investigation Recommended 1 0 1 0 

Total 5 0 4 7 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Inlet 10701 

Approximate Drainage Area: 3.1 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: No 

Conclusion: Likely Adequate 

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspot disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

 

 

Figure 1: Inlet with observed debris along College 
Avenue. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA T01 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 66.3 Acres 
Approximate Imperviousness: 7 % 
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ASSESSMENT AREA DESCRIPTION 
The T01 assessment area is an approximately 66.3-acre area in Howard County’s Tiber Branch watershed. The 
assessment area consists of forested open space with some low-density residential. The area captures runoff along 
portions of Old Columbia Pike and the open space to the north. Most roadways within T01 are open section although 
there are some intermittent areas with curbs, particularly along Old Columbia Pike. There are no major storm drain 
systems within the assessment area that met the criteria for the desktop storm drain analysis (three or more 
contributing inlets). But there are two areas where culverts convey flows beneath Old Columbia to the north side where 
runoff drains naturally to Tiber Branch.  
A survey response and field observations suggested that drainage is an issue at one of the culvert crossings. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 1 1 0 0 

Further Investigation Recommended 0 2 0 2 

Total 1 3 0 2 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

T01-01 Existing conveyance system is likely not functioning as intended. Field 
interaction suggest that flooding of downstream property is frequent. 
Analyze system and, if necessary, improve system with modified 
infrastructure. 

Detention Practice T01-02 Surrounding area has few detention practices or stormwater infrastructure. 
Install stormwater management feature in available open space. 
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PHOTOS 

  
Figure 1: Opportunity to improve existing conveyance 
system. 

Figure 2: Opportunity for detention practice. 

 

 

Figure 3: Pipe with observed debris.  
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA T02 

 

ASSESSMENT AREA CATEGORY: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 22.5 Acres 
Approximate Imperviousness: 8 % 
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ASSESSMENT AREA DESCRIPTION 
The T02 assessment area is an approximately 22.5-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is mostly a mix of low- and medium-density residential along with some forested open space. The area 
captures runoff from portions of Nelson House Road and properties along Old Columbia Pike. Captured stormwater 
within T02 is routed to a stormwater management pond to the south of the Nelson House Road cul-de-sac. Nelson 
House Road is closed section although there are some private drives within T02 that are open section. There are no 
major storm drain systems within the assessment area that met the criteria for the desktop storm drain analysis (three 
or more contributing inlets). Flows that are routed to the stormwater management pond are conveyed through swales 
and one small storm drain network that did not meet the minimum criteria for the desktop storm drain analysis (three 
or more contributing inlets). 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 2 1 0 2 

Further Investigation Recommended 0 3 2 3 

Total 2 4 2 5 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

T02-01 Existing storm drain systems under private driveway and downstream of a 
pond outfall are likely not functioning as intended. Field observations notes 
there is no clear conveyance channel from the pond outfall. Analyze system 
and, if necessary, improve system with modified infrastructure. 
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PHOTOS 

  
Figure 1: Opportunity to improve existing conveyance 
system. 

Figure 2: Pipe with observed debris. 

 

 

Figure 3: Ponded water from clogged culvert.  
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA T03 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 27.8 Acres 
Approximate Imperviousness: 16 % 
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ASSESSMENT AREA DESCRIPTION 
The T03 assessment area is an approximately 27.8-acre area in Howard County’s Tiber Branch watershed. The 
assessment area mostly consists of medium-density residential. The area captures runoff from portions of Saint Johns 
Lane and High Point Road. Captured stormwater within T03 is conveyed into a culvert that runs beneath U.S. Route 29. 
All of the roads within T03 are open section. There are no major storm drain systems within the assessment area that 
met the criteria for the desktop storm drain analysis (three or more contributing inlets). The existing conveyance system 
includes inconsistent swales along High Point Road leading to two inlets. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 1 2 0 0 

Further Investigation Recommended 1 2 0 3 

Total 2 4 0 3 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
No specific opportunities were identified in this assessment area. However, individuals are encouraged to install 
environmentally friendly practices that promote infiltration (rain gardens, downspot disconnection, etc.) and improve 
conveyance (vegetated swales, etc.) on their own properties. In addition, a list of infrastructure assets that may require 
maintenance and/or repair was submitted to the Bureau of Highways. 
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PHOTOS 

  
Figure 1: Inlet with observed erosion. Figure 2: Pipe with observed corrosion. 

          

 

Figure 3: Sinkhole above existing pipe. Figure 4: Conveyance swale without a clear conveyance 
network. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA T04 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 23.8 Acres 
Approximate Imperviousness: 16 % 
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ASSESSMENT AREA DESCRIPTION 
The T04 assessment area is an approximately 23.8-acre area in Howard County’s Tiber Branch watershed. The 
assessment area mostly consists of medium-density residential along with some forested open space. The area captures 
runoff along Edith Court, the backyards of properties along Tiber Falls Drive, and portions of Nelson House Road and Old 
Columbia Pike. Captured stormwater within T04 is conveyed into an unnamed tributary to Tiber Branch through two 
outfalls. Most of the roadways within T04 are closed section although Old Columbia Pike is open section. There is one 
major storm drain system within the assessment area. A minor storm drain system also exists within T4 that captures 
runoff along Old Columbia Pike and conveys flows to an outfall on the north side of the road. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 3 2 1 5 

Further Investigation Recommended 2 1 2 3 

Total 5 3 3 8 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7286 

Approximate Drainage Area: 7.0 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

T04-01 Existing conveyance system is likely not functioning as intended. Field 
observation notes that the storm drain system is not aligned with 
downstream channel. Analyze system and, if necessary, improve system 
with modified infrastructure. 
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PHOTOS 

  
Figure 1: Inlet with observed debris. Figure 2: Opportunity to improve existing conveyance 

system. 

 

 

Figure 3: Opportunity for detention practice 
maintenance. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA T05 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 34.6 Acres 
Approximate Imperviousness: 15 % 
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ASSESSMENT AREA DESCRIPTION 
The T05 assessment area is an approximately 34.6-acre area in Howard County’s Tiber Branch watershed. The 
assessment area largely consists of a mix of medium- and high-density residential. The assessment area captures runoff 
from portions of Manahan Drive and Tiber Falls Drive and conveys flows into Tiber Branch through multiple outfalls. All 
roadways within T05 are closed section. There is one major conveyance system within T05 which serves the 
neighborhood along Manahan Drive.  
Field observations and survey responses suggested that runoff from properties along Manahan Drive may not be 
adequately captured by the existing system. As a result, runoff is likely being directed towards the downslope properties 
on Tiber Falls Drive, creating nuisance flooding for those residents during heavy thunderstorms. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 13 10 7 31 

Further Investigation Recommended 5 2 7 3 

Total 18 12 14 34 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7465 

Approximate Drainage Area: 5.5 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

Assessment Point ID:  Outfall 7469 

Approximate Drainage Area: 2.6 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 
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OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

T05-01 Existing conveyance system is likely not functioning as intended. Survey 
responses suggest that flooding of areas downstream of this conveyance 
system is significant. Analyze system and, if necessary, improve system with 
modified infrastructure. 

Detention Practice T05-02 Existing conveyance system is likely not functioning as intended based on 
field observations. Install stormwater management feature in available 
open space to divert flows from storm drain system. 

Improve Existing 
Conveyance System 

T05-03 Existing conveyance system is likely not functioning as intended. Analyze 
system and, if necessary, improve system with modified infrastructure. 

Detention Practice T05-04 Existing stormwater management feature is likely not functioning as 
intended. Field observation notes the pond's low-flow pipe is likely not 
functioning resulting in decreased storage volume. Inspect and perform 
maintenance as necessary. 

PHOTOS 

  
Figure 1: Opportunity to improve existing conveyance 
system. 

Figure 2: Opportunity to improve existing conveyance 
system. 
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Figure 3: Opportunity for detention practice 
maintenance. 

Figure 4: Inlet with observed debris. 

  
Figure 5: Manhole with observed erosion. Figure 6: Outfall and pipe with observed corrosion. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA T06 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 32.1 Acres 
Approximate Imperviousness: 12 % 
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ASSESSMENT AREA DESCRIPTION 
The T06 assessment area is an approximately 32.1-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is mostly residential and also includes a large BGE right-of-way. The area receives runoff from portions 
of Tiber Falls Drive and Cooks Lane as well as a small section of Old Columbia Pike. Runoff within T06 is conveyed to a 
large stormwater management pond along Tiber Falls Drive which discharges into Tiber Branch. Tiber Falls Drive is a 
closed section roadway while Cooks Lane is an open section roadway. There is one major storm drain system within the 
assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 12 2 8 28 

Further Investigation Recommended 2 3 10 7 

Total 14 5 18 35 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7501 

Approximate Drainage Area: 11.0 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

T06-01 Existing conveyance system is likely not functioning as intended. Field 
observations note there is no clear conveyance channel from the pond's 
outfall downstream to the stream channel and that ponded water is visible. 
Analyze system and, if necessary, improve system with modified 
infrastructure. 
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PHOTOS 

  
Figure 1: Inlet with observed erosion. Figure 2: Inlet with observed debris and sedimentation. 

  
Figure 3: Opportunity to improve existing conveyance 
system. 

Figure 4: Corroded and deformed pipe beneath Cooks 
Lane. 
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA T07 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 26.2 Acres 
Approximate Imperviousness: 11 % 
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ASSESSMENT AREA DESCRIPTION 
The T07 assessment area is an approximately 26.2-acre area in Howard County’s Tiber Branch watershed. The 
assessment area includes forested open space, high-density residential housing, and a large BGE right-of-way. The area 
receives runoff along Manahan Drive as well as the undeveloped areas. Captured stormwater within T07 is conveyed 
into a stormwater pond adjacent to the right-of-way. All of the roadways within the T07 assessment area are closed 
section. There is one major storm drain system within the assessment area. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 4 5 3 11 

Further Investigation Recommended 4 2 0 3 

Total 8 7 3 14 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7460 

Approximate Drainage Area: 3.0 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Improve Existing 
Conveyance System 

T07-01 Existing conveyance system is likely not functioning as intended. Survey 
responses and field observation suggests that flooding of the area is 
frequent. Analyze system and, if necessary, improve system with modified 
infrastructure. 
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PHOTOS 

  
Figure 1: Inlet with observed debris. Figure 2: Pipe and outfall with observed corrosion. 

 

 

Figure 3: Outfall with observed sedimentation.  
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TIBER BRANCH WATERSHED 
ASSESSMENT AREA T08 

 

Assessment Area Category: 
POTENTIAL REPAIR AND MAINTENANCE PROJECT 

Approximate Assessment Area: 50.9 Acres 
Approximate Imperviousness: 19 % 
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ASSESSMENT AREA DESCRIPTION 
The T08 assessment area is an approximately 50.9-acre area in Howard County’s Tiber Branch watershed. The 
assessment area is mostly residential with a small commercial area. The area receives runoff from The Bluffs at Ellicott 
Mills as well as portion of the Keewaydin development and the Keewaydin historic residence. Other areas include 
portions of Toll House Road and Old Columbia Pike including the Harry H. Witzke’s Family Funeral Home, Duchess 
Variety Store and Carroll Motor Fuels. Captured stormwater within T08 is conveyed into Tiber Branch through multiple 
outfalls. The assessment area includes both open and closed section roadways. There is one major storm drain system 
within T08. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 11 6 7 28 

Further Investigation Recommended 9 7 5 8 

Total 20 13 12 36 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. The diameter of the existing 
downstream storm drain was compared to a diameter range identified using commonly accepted storm drain sizing 
approaches. Pipes smaller than this range are noted as Outside of Range. A review of storm drain mapping flagged 
potential constrictions (e.g., the downstream storm drain has a smaller diameter than contributing storm drains). 
System deficiencies were noted during field assessments in early 2019 (e.g., sedimentation, repair needed, etc.).  

Assessment Point ID:  Outfall 7448 

Approximate Drainage Area: 9.0 Acres 

Storm Drain Sizing: Within Range 

Potential Constrictions: No 

Observed System Deficiencies: Yes 

Conclusion: Repair and Maintenance Recommended 

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Detention Practice T08-01 Retrofit existing stormwater management pond to provide additional dry 
storage.   
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PHOTOS 

  
Figure 1: Inlet with observed debris. Figure 2: Opportunity to improve existing detention 

practice. 

  
Figure 3: Outfall with large crack. Figure 4: Outfall with observed debris. 

 



TIBER BRANCH WATERSHED STORMWATER RETROFIT STUDY 
 

 
ASSESSMENT AREA T09 PROFILE  JUNE 2019 

TIBER BRANCH WATERSHED 
ASSESSMENT AREA T09 

 

Assessment Area Category: 
POTENTIAL CAPITAL IMPROVEMENT PROJECT 

Approximate Assessment Area: 51.8 Acres 
Approximate Imperviousness: 18 % 
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ASSESSMENT AREA DESCRIPTION 
The T09 assessment area is an approximately 51.8-acre area in Howard County’s Tiber Branch watershed. 
The assessment area is largely comprised of low-density residential. The assessment area captures runoff from View Top 
Road and portions of High Point Road, Foxhill Drive, Clovelly Road, and St. Johns Lane. Stormwater within T09 is 
conveyed into a culvert beneath U.S. Route 29. All roadways within T09 are open section. The existing conveyance 
system includes inconsistent swales, and driveway/roadway culverts with very limited use of inlets. There are no major 
storm drain systems within the assessment area that met the criteria for the desktop storm drain analysis (three or 
more contributing inlets). 
Field observations and survey responses suggested that flooding along Foxhill Drive and Clovelly Road, originating from 
uncontrolled runoff from St. Johns Lane, is significant. Field interactions with residents also suggested that flooding 
associated with a swale carrying runoff from High Point Road through private property is significant during heavy 
thunderstorms. 

INFRASTRUCTURE FINDINGS 
The condition of storm drain infrastructure components was assessed in early 2019. Good Condition indicates 
infrastructure is functioning as intended. Further Investigation Recommended indicates infrastructure needs to be 
cleaned, is in disrepair, requires further inspection or is inaccessible. 

Condition/Repair Inlets (#) Outfalls (#) Manholes (#) Pipes (#) 

Good Condition 2 2 0 7 

Further Investigation Recommended 3 9 0 1 

Total 5 11 0 8 

STORM DRAIN ANALYSIS FINDINGS 
A qualitative, desktop analysis of major storm drain network(s) within the assessment area evaluated storm drain size 
and identified potential constriction points and system deficiencies. A major storm drain network is defined as having 
three or more contributing inlets – some assessment areas have multiple networks. This assessment area does not 
contain a major storm drain network.  

OPPORTUNITIES 
Opportunities identified in early 2019 focus on improving drainage and addressing expressed concerns. 

Type ID No. Description & Discussion 

Install New Conveyance 
System 

T09-01 Add conveyance system to area with no existing conveyance. Also, existing 
conveyance system downstream of outfall is likely not functioning as 
intended. Field observation and survey responses suggest that flooding is 
significant. Analyze existing system and, if necessary, improve existing 
system with modified infrastructure should new conveyance project be 
initiated. 

Improve Existing 
Conveyance System 

T09-02 Existing conveyance system is likely not functioning as intended. Field 
observation notes that there is no clear conveyance channel between storm 
drain system and the perennial channel downstream. Analyze system and, if 
necessary, improve system with modified infrastructure. 
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Improve Existing 
Conveyance System 

T09-03 Existing storm drain system under roadway is likely not functioning as 
intended based on field observations. Analyze system and, if necessary, 
improve system with modified infrastructure. 

PHOTOS 

  
Figure 1: Opportunity to install new conveyance 
system. 

Figure 2: Opportunity to improve existing conveyance 
system. 

  
Figure 3: Two submerged outfalls without a clear 
conveyance path. 

Figure 4: Observed standing water. 
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