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Introduction 
The Town of Christiansburg recently received a 2017 Dam Safety, Flood Prevention, and 
Protection Assistance Fund (DSFPPAF) grant from the Virginia Department of Conservation and 
Recreation (DCR) to conduct a downtown watershed study. 

The goal of this study is to evaluate drainage and flooding concerns along Town Branch (a 
tributary to Crab Creek that flows through Downtown Christiansburg) and its floodplains, and to 
develop a list of recommended drainage improvements for the Town, to reduce or eliminate 
flooding concerns in the watershed.  These potential projects would be prioritized and ranked to 
assist the Town in capital improvement planning. 

The Town Branch Watershed at its confluence with Crab Creek encompasses 1,284 acres of 
contributing drainage area that include the downtown area and surrounding residential 
neighborhoods.  Runoff originates in three primary watersheds that come together in downtown 
Christiansburg.  The combined runoff then drains along S. Franklin Street to Depot Street, and 
then into the Town Branch floodplain towards Crab Creek, going through Depot Park. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exhibit A – Watershed Map   
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Flood History 

A storm event occurring on September 29, 2015, 
resulted in flooding at several locations 
throughout the watershed. One area of concern, 
was the residential properties along Phlegar and 
Chrisman Streets that are located along the 
middle reach of the watershed, running north-
south from I-81 into the downtown area.  After the 
2015 storm event, a preliminary Town estimate of 
$1.5 million was developed for improving 
drainage in this area, primary benefitting 27 
residences.    

Other initial concerns related to flood history include areas of standing water, public drainage 
systems underneath existing buildings, and the overtopping of Stone Street at Town Branch.  

Scope of Work 

This study will help to identify and understand the drainage concerns through a review of available 
Town records and a community meeting.  Then using hydrology and hydraulics, the study will 
provide a closer look at the reported drainage problems, to develop recommended solutions with 
preliminary sizing of drainage improvements.  Solutions will include preliminary budgets for project 
costs, and a ranking of the recommended drainage improvements. Results will be presented 
during a second community meeting, and then presented to Town Council for adoption of this 
plan as the basis for future drainage improvements in the Town Branch Watershed. 
 

  

Exhibit B – Flooding on Chrisman Street  
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Task 1 – Data Collection and Review 
A. Morton Thomas and Associates, Inc. (AMT) was retained on October 27, 2017 to prepare this 
watershed study.  The first task was to collect and review available information about past 
flooding, and other related baseline information as summarized below. 

Town GIS Data 

The Town provided geographical information system (GIS) databases and mapping for the entire 
study area, including aerial map images, topography, drainage infrastructure, public utilities, soil 
classifications, floodplains, waterways, roadways, land use mapping and property ownership 
(parcel data).  A data request agreement was signed by AMT on August 28, 2017 for the Town to 
release the information for this study.  GIS information was then collected through a project FTP 
site, and setup for mapping and analysis of the watershed.   

Record Drawings (Town & VDOT) 

AMT compiled more than 40 electronic PDF copies of design / record drawings from within the 
study area, from both VDOT and the Town, depicting roadways, parking lots, and other 
infrastructure.  This information included AutoCAD drawing files for downtown development plans 
along West Main and North Franklin Street.  These records were utilized to evaluate and close 
gaps in the Town’s GIS database, and to improve the accuracy of the engineering evaluations 
and modeling developed for this study. 

Records of Drainage Complaints 

Past history of drainage complaints including flood photos were obtained and reviewed to help 
establish the initial GIS mapping for known drainage problem locations.  Each complaint was geo-
located with a comment as to the type of problem being encountered.  Additional information on 
drainage complaints was also obtained during Community Meeting No. 1, for this study, and 
incorporated into the new GIS database developed with this study. 

Town Branch Stream Restoration Project 

Hydraulic modeling of the existing Town Branch floodplain from N. Franklin Street to Crab Creek 
was initially based on Town provided HEC-RAS hydraulic models.  The models were developed 
by Wetland Studies and Solutions, Inc. (WSSI) as part of the stream restoration design project in 
Depot Park, which was recently built.  The resulting hydraulic models for this project utilized the 
“proposed conditions” modeling by WSSI to reflect the anticipated conditions post-construction in 
this section of Town Branch. 

North Franklin Street Drainage Improvements, Phase I 

The survey base mapping for a drainage improvement project on North Franklin Street, recently 
developed by Gay and Neal Inc. (GNI) was obtained for our use on this study.  Subsequently, the 
engineering design plans being developed by GNI for the Town were provided and coordinated 
with this study, so that the resulting hydrologic and hydraulic modeling for this study could be 
utilized by the Town as supporting information for the GNI design. 

Hickok Street Drainage Improvements, Phase I 

This study includes the preparation of a consultant study to supplement a VDOT revenue sharing 
application package submitted by the Town to VDOT in late October 2017.  The requested VDOT 
funding is to address known drainage problems near West Main Street and Hickok Street in the 
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downtown area.  For this, prior West Main Street improvement plans, including AutoCAD drawing 
files were provided by the Town for review and use as a basis for this study.   

Church, Rigby and Ellet Drainage Improvements 

The Town provided the 2017 bid results for this recent project, to utilize in developing engineering 
estimates of anticipated construction costs for the planned drainage improvements in this study.  
Similar construction work is planned by the Town in these study recommendations. 

FEMA Floodplain Data 

The Federal Emergency Management Agency (FEMA) Flood Insurance Study (FIS) for 
Montgomery County was reviewed and utilized as a basis for this study.   Hydrologic and hydraulic 
results for Town Branch were used as a basis for comparison, as well as the floodplain limits 
depicted on the floodplain delineations included in the Town GIS data and the FEMA Flood 
Insurance Rate Map (FIRM Panel #51121C0143C, effective date September 25, 2009). 

NRCS Soils Data 

Web soils survey data that is available through the Natural Resources Conservation Service 
(NRCS) online was collected and utilized to augment the Town GIS database, to establish 
prevailing soil types throughout the watershed and for use in the hydrology modeling. 
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Task 2 – Supplemental Surveying 
Based on the compiled data for this study under Task 1, a plan to conduct field and supplemental 
surveying of existing drainage systems was established for this project.  Surveying included the 
following services for this study. 

• Survey notification by the Town as to the planned fieldwork to survey and investigate 
drainage problems in the watershed. 

• Work maps showing the areas where record drawings for existing drainage systems were 
unavailable or unclear, requiring supplemental surveying. 

• Surveying for the floodplain and existing storm drain systems, as required for this study.  
This includes field photos, sketches, and benchmarks tied to other recent surveys in the 
downtown area, as a basis for this study. 

• Surveying and photographs of any high-water marks. 

• Aerial imagery collected by flights in the upstream and downstream directions through 
each of the three reaches of Town Branch including the downtown area, and the 
downstream floodplain to the confluence with Crab Creek. 

The supplemental survey data collected for this study will also be provided to the Town in a GIS 
compatible electronic format, for documentation of the existing drainage systems in the areas of 
drainage concern. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Exhibit C – Aerial Imagery of Town Branch at Stone Street 
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Task 3 – Community Meeting No.1 
Known drainage concerns were initially mapped based on coordination meetings with Town staff, 
then supplemented through a review of record drawings.  AMT worked with Hill Studios, as a 
communications consultant for this study, then worked with the Town to develop a plan for 
Community Meeting No.1 which was held on October 26, 2017.  

Community Meeting No.1 was used to initially present the goals for the study to the public, to 
collect additional information about known drainage and flooding concerns within the study area, 
and to talk about the next steps in completing this study.  Presentation boards were displayed, 
along with looped flood photos in a PowerPoint presentation. 

Written public comments were received during the meeting and afterwards through the Town’s 
watershed study web page, with written comment sheets. The Town web page also provided the 
option to sign-up to receive future study updates.   Hand written comments on the maps and post-
it notes were used to show the location and type of known drainage issues discussed during the 
community meeting. 

All reported drainage concerns were GIS mapped after the meeting, as shown on the watershed 
map (Exhibit A) depicted in the introductory section of this report.   Written comment sheets and 
flood photos that were received are also in the report appendices. 
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Task 4 – Conceptual Plan for Hickok Street, Phase I 
Early in this study, AMT provided a report containing engineering recommendations and a cost 
estimate for the Hickok Street Improvements (Phase I).  These street improvements include 
drainage upgrades to portions of Hickok Street and West Main Street.  The consultant study was 
submitted by the Town with a VDOT revenue sharing grant application in October 2017, and the 
study is also included as an appendix to this report for documentation.  The findings of the 
consultant study can be summarized as follows: 

Project Narrative: The Hickok Street Improvements (Phase I) includes a new box culvert along 
Hickok Street, crossing West Main Street and then turning at Commerce Street to tie back into 
the existing storm drain system.  Hydraulic sizing for the 10-year event ranges from a proposed 
8’x3’ box culvert to a 10’x4’ box culvert, and the project length is approximately 575 linear feet.  
The project also requires abandonment in place, for the existing storm drain system which crosses 
diagonally through private properties and under existing commercial buildings in this downtown 
location creating potential safety concerns. The new drainage system will increase capacity and 
improve long-term maintenance. 

Budget: The preliminary cost estimate for this project (including soft costs and a 20% contingency) 
is $2,675,722.  VDOT revenue sharing funds, if approved, could provide a 50% cost share to the 
Town for this downtown improvement need. 

Schedule: The availability of VDOT revenue sharing funds should be determined no later than 
July 2018, for the current round of grant applications, and the preliminary project schedule 
provided to VDOT is summarized as follows: 

Design Phase    September 2018 to September 2020 

Bid Phase    September 2020 to March 2021 

Construction Phase   April 2021 to January 2022 

 

 

 

 

 

 

 

 

 

 

 
Exhibit D – Town Branch going under a Downtown Building 
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Task 5 – Watershed Hydrology 
The Town Branch watershed is approximately 1,284 acres at its confluence with Crab Creek just 
downstream of Depot Park. Crab Creek then generally drains to the northwest, until it empties 
into the North Fork of the Roanoke River.  Crab Creek also continues upstream of the confluence 
with Town Branch, wrapping around downtown Christiansburg to the east and south (southern 
side of Interstate 81), with topography that makes the contributing drainage area to Town Branch 
very well defined.   

Land uses within the Town Branch watershed are mostly urban, with residential neighborhoods 
surrounding the downtown area.  Land cover is highly impervious including a portion of Interstate 
81 in the upper watershed.  Storm drain systems collect runoff along three main reaches that 
combine near the intersection of Depot Street and North Franklin Street.  The remaining 
downstream portion of the Town Branch watershed then drains directly into a natural stream 
reach, which begins at North Franklin Street and runs in a northeasterly direction through Depot 
Park to its confluence with Crab Creek near the Aquatic Center. 

For the purposes of developing watershed hydrology, GIS software was used to delineate 10 sub-
watersheds for contributing runoff estimates as shown in the map below.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Exhibit E – Hydrologic Sub-Watershed Delineations 
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These sub-watersheds can be described narratively as follows. 

Sub-
Basin Table 1 - Watershed Descriptions 

1 Begins at the Sunset Cemetery and drains east along Alleghany and Epperly, then north towards 
Roanoke Street, in residential drainage systems.  Then combines with runoff entering the upper 
portion of the box culvert under Roanoke Street. 

2 A smaller contributing drainage area to the lower portion of the box culvert under Roanoke 
Street, combined with #1, including a portion of the downtown area’s runoff from the Courthouse 
and Town Hall complexes. 

3 Begins with runoff from I-81 draining onto the upper portion of a residential drainage system 
along Chrisman Street and residential areas.   

4 The lower portion of the middle watershed, collecting runoff from #3 and draining through the 
lower portion of a residential drainage system into some larger culverts entering downtown.  
Once downtown, the runoff from #5 and #6 are also combined with this drainage system. 

5 Begins with runoff at Christiansburg Middle School and then residential areas on both sides of 
West Main Street forming a large branch off the middle reach. 

6 This collects runoff from #5 and conveys it to #4 combining near the intersection of Hickok and 
West Main Street.  Includes residential areas becoming more commercial near the intersections 
with Chrisman and Phlegar, where additional contributing runoff is combined. 

7 Begins near 144 Warren Street, which is a light industrial site and then runs along Lee Highway 
(Radford Street) east to a left turn on Depot Street, which it follows to the intersection of North 
Franklin Street.  Uses are mixed with both commercial and residential properties. 

8 Begins on Overlook Drive and drains east towards North Franklin Street, then south to Town 
Branch.  Combining with downtown runoff at North Franklin Street near Depot Street, #8 
continues to the Stone Street crossing of Town Branch (behind Kroger).  

9 A large residential area draining under Depot Street into Town Branch at Depot Park. 
10 A small residential area draining towards North Franklin Street and then north towards the 

railroad tracks near Crab Creek. 

Sub-basin characteristics are noted in the summary table below, with Area #2 having the highest 
curve number (CN) at 87, and all the curve numbers representing the existing urbanization within 
the watershed at an average of 80.  

       Table 2 – Curve Number Data 
Sub-
basin 

Area        
(sq mi.) 

CN Tc 
(min) 

1 0.359 78 48.5 
2 0.084 87 21.4 
3 0.309 78 24.4 
4 0.126 84 21.6 
5 0.268 76 35.6 
6 0.162 84 26.1 
7 0.245 83 28.2 
8 0.102 74 25.6 
9 0.276 81 29.2 
10 0.075 78 24.0 

Total = 2.006 80 71.8 

Exhibit F – 
HEC-HMS 

Model Diagram 



Town of Christiansburg Downtown Watershed Study  10 

A soil characteristic known as the hydrologic soil group (HSG) for each watershed, was imported 
into GIS from the NRCS web soil survey and overlaid on the basin delineations.  In total, 82.2% 
of the Town Branch watershed is within the hydrologic soil group (HSG) designation C, as 
summarized below.  
             
            Table 3 – Soils Data 

Hydrologic 
Soil Group 

Area 
(acre) 

Percent 
Area (%) 

A 0.0 0.0 

B 171.79 13.4 

C 1,055.05 82.2 

D 56.66 4.4 

Total = 1,284 100 
*  -  Unknown soils were considered to 
be part of HSG D-soils for this study. 

 

 

Comparison of Peak Discharges 

A comparison of peak discharges near the downstream terminus of the Town Branch watershed 
was made to evaluate model accuracy.  A comparison of the HEC-HMS hydrologic modeling 
results for this study, to other methods including USGS StreamStats, FEMA published data, a 
single-basin TR-55 model for the watershed, and the peak discharges in the HEC-RAS modeling 
provided by the Town (WSSI model) are shown below. 

Table 4 – Comparison of Peak Discharges 
Hydrology Methods Q2 (cfs) Q10 (cfs) Q100 (cfs) 

HEC-HMS Model Results 746 1,459 2,830 
USGS StreamStats 699 1,340 2,840 

FEMA Published Data N/A 1,360 2,390 
TR-55 Model 611 1,320 2,652 

WSSI HEC-RAS Model 530 1,515 2,653 
 

HEC-HMS Model results for this study were generally found to be slightly conservative when 
compared to other applicable methods of estimating peak discharges, which can result in the 
sizing of drainage improvements that are slightly conservative in the recommendations. 

 

Exhibit G – Soils Map 
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Task 6 – Floodplain Mapping 
Using the provided HEC-RAS modeling for the Town Branch Stream Restoration Project, AMT 
expanded the proposed conditions modeling both upstream and downstream using GIS data and 
supplemental survey data.  The expanded floodplain model now includes Town Branch from its 
confluence with Crab Creek (downstream) to North Franklin Street (upstream) with cross sections 
in the locations shown on the map exhibit below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Maps delineating the limits of the 2-, 10-, 25-, 50-, 100- and 500-year storms are included in the 
appendices to this report, along with the HEC-RAS profile and cross-sectional views of the model 
results.  Additionally, the map above shows a comparison between the proposed limits of the 
special flood hazard area (SFHA) in this study and the existing regulatory limits (Zone AE) to help 
consider the impacts of a FEMA map revision for the planned drainage improvements. 

Here are some observations of the culvert crossings studied within the floodplain: 

• The arch pipe under Mill Lane conveys all storm events, up to and including the 500-year 
storm without overtopping the adjacent roadways.  

• The culverts under the access road to the skate park are overtopped for all storm events 
including the 2-year storm, however the mapped flood limits stay within the lower parking 

Exhibit H – HEC-RAS Hydraulic Modeling Reach 
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lot for the Aquatic Center, and do not cause any known flooding concerns.  No drainage 
improvements are currently recommended in this area. 

• The culverts under the back entrance road to Kroger (at Stone Street) are overtopped for 
all evaluated storm events including the 2-year storm, resulting in frequent flooding 
problems on Stone Street and Depot Street at the stream crossing.  The low-lying 
roadways make it difficult to increase pipe sizes enough to convey the 10-year event.  
For this reason, we reduced the basis of design, to the 2-year storm (without roadway 
overtopping).  This is still a significant increase in pipe size for the recommended culvert 
improvement in this location, and a reduction in the peak flood stage at this culvert.  Some 
shallow flooding could still occur as a result, however, for the 10-year event in this location 
based on this analysis.   

Comparison of Peak Flood Stage 

Historic flood events were evaluated to be used as a comparison for HEC-RAS model 
parameters.  Two key storm events were identified that outline high water marks and rack lines 
through field photos taken during the events.  Manning’s n-values and other hydraulic modeling 
factors were then adjusted as necessary to establish a good comparison between the flood photos 
and model results. 

This first of these events occurred on September 29, 2015 (see photos in this study) and 
mentioned flooding due to 1.5” (or 1.6”) of rainfall on June 14th  within less than two hours, however 
no additional calibration or comparisons were made to this event since the depth and duration 
was somewhat unclear.  A second event comprised of 4.39” of rainfall over a 6-hour duration on 
July 5, 2016 was modeled using a 6-hr synthetic storm distribution.  Model results were verified 
and calibrated using a combination of historic photos and field survey elevations. 

Special Flood Hazard Area (SFHA) 

The HEC-HMS and HEC-RAS modeling results can be utilized as the basis for a Letter of Map 
Revision (LOMR) to more accurately depict the SFHA boundaries on the FEMA regulatory map 
for Town Branch.  Established hydrology and hydraulics, as well as the supporting models in this 
study, can also be used as the basis for the design of a culvert replacement at Stone Street. 

Assuming the use of the proposed conditions hydraulic model for the LOMR, a Conditional Letter 
of Map Revision (CLOMR) may be pursued first.  This would provide conditional approval by 
FEMA that the recent construction work on the Town Branch Stream Restoration Project, 
combined with the culvert replacement at Stone Street, and any future projects on Town Branch 
could be used for a map revision later.  Further coordination with FEMA and DCR is underway as 
a result of this study to determine the best approach to securing a map revision for Town Branch. 
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Task 7 – Storm Drain Analysis 
Existing storm drain systems were analyzed using Bentley StormCAD software in the locations of 
known flooding concerns, based on a combination of GIS data, record drawings, supplemental 
survey, field verification, and design analysis to approximate the capacity to convey the 10-year 
storm event.   Proposed storm drain systems were then analyzed using StormCAD to determine 
the required pipe and ditch sizes to convey the 10-year storm event without overtopping 
roadways.   The recommended improvements (proposed conditions) are shown on a series of 
hydraulic grade lines (HGL’s) in the report appendices. 

Further evaluation of a range of smaller and larger storm events, was not included in this study, 
but should be evaluated as part of the final engineering design for each recommended drainage 
improvement going forward. 

 
Exhibit I – StormCAD Hydraulic Grade Line (Existing Conditions) 
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Task 8 – Conceptual Drainage Improvement Plans 
The report appendices include conceptual drainage improvement plans developed using GIS and 
AutoCAD software, that show existing condition (E-1 to E-7) and proposed conditions (P-1 to P-
7) storm drain systems in the areas of concern.  The maps depict the required pipe sizes in ten 
(10) locations, totaling an estimated $18 million in recommended improvements to reduce or 
eliminate flooding concerns in the Town Branch watershed. An opinion of probable cost was 
developed for each of the recommended drainage improvement projects.  In each case, soft costs 
and a 30% contingency were included in the estimates as a conservative approach to budgeting.  
Details for each estimate can be found in the report appendices, and a brief narrative description 
of each drainage improvement is provided below. 

Table 5 – Project Descriptions 

 

ID Project Name Budget Description

1
Chrisman / Phlegar Street 
Drainage Improvements: 

Phase I
$2,800,000

This project collects runoff from existing 30” RCP and 48” RCP pipes under Interstate 81, and conveys the 
runoff in a closed drainage system along Chrisman Street, then crossing over to Phlegar Street following the 
alignment of the existing pipes.  Recommended pipe sizes increase from 36” initially, to between 48” and 60” 

in diameter at 3rd Street SW.

2
Chrisman / Phlegar Street 
Drainage Improvements: 

Phase II
$1,300,000

Starting at the intersection of Phlegar Street and 3rd Street SW, this project is a series of small box culverts 
and open channels that convey runoff from the upper watershed to an existing triple 5’x3’ box culvert under 
1st Street.  The channel alignment requires easements across some private properties, and may include 

stream stabilization measures.

3
Hickok Street            

Drainage Improvements: 
Phase I

$2,700,000

This project conveys runoff in a proposed 10’x4’ box culvert under Hickok Street SW to the intersection with 
Commerce Street, removing a section of drainage conveyance that goes under the existing buildings on 

West Main Street.  Runoff is conveyed either north along Commerce Street to a connection with the existing 
72” CMP or west along Hickok Street to College Street, where it connects to the College Street Drainage 

Improvements (Phase I).

4
College Street            

Drainage Improvements: 
Phase I

$4,250,000

This project improves drainage by connecting the Hickok Street Drainage Improvement to a proposed 10’x4’ 
box culvert under College Street, which conveys runoff to Depot Street.  At Depot Street, a 12'x4' box culvert 
connects to a recommended quadruple 5’x5’ box culvert for the last section of piping, to the outfall into Town 
Branch. This improvement also requires a connection to the 48" RCP in Depot Street and the Triple 5’x4’ box 

culvert in North Franklin Street, as parallel drainage systems.

5
College Street            

Drainage Improvements: 
Phase II

$2,750,000

This project improves drainage, starting with known flooding concerns at the intersection of College Street / 
Radford Street, and running along College Street in a 6’x4’ box culvert. At Hickok Street, the 6'x4' box culvert 
combines with the runoff from the Hickok Street Drainage Improvement, to be conveyed downstream under 

College Street (Phase I).

6
North Franklin Street 

Drainage Improvements $1,500,000

This project is currently being designed for the Town, using VDOT revenue sharing funds.  It requires a 
combination of 42” and 60” pipes to collect runoff from below the parking lots at Town Hall, and improves 
conveyance of this runoff to the outfall at Town Branch.  It also eliminates a section of existing storm drain 

that is going under some buildings on North Franklin Street.

7
Radford Street Drainage 

Improvements $1,100,000

This project is smaller than some others in the downtown area, and addresses clogged inlets and 
undersized pipes along the north side of Radford Street.  By increasing the pipe size from 15” to 24” and 

adding adequately sized throat lengths on the drainage inlets, runoff can be intercepted and conveyed into 
the existing 36” RCP at Lee Hy Court, then draining along Radford Street to Depot Street and into the 

downtown area.  New sidewalks may also be considered for this area.

8
Alleghany St / Canaan Rd / 

Epperly Drive: Drainage 
Improvements

$750,000

This project helps address surface water and groundwater concerns from the Sunset Cemetery and  
Alleghany Street in areas along Canaan Road and Epperly Drive, by replacing existing 15” pipes with 24” and 

30” pipes.  Runoff is then conveyed into the rear yards on the south side of Epperly Drive, behind the First 
Church of God, with a pipe extension to an existing stormwater management basin (dry detention). During 

engineering design, the Town may choose to retrofit the existing basin to help proect existing drainage 
systems downstream and to promote improved water quality in the watershed.

9
Stone Street Culvert 

Replacement at            
Town Branch

$640,000

This project replaces an existing quadruple 48” CMP with a dual 10’x5’ box culvert, providing increased 
capacity to convey the 2-year storm under Stone Street without overtopping onto Depot Street.  10-year and 

100-year flood depths are reduced with this culvert replacement.  Possible  impacts of the larger pipes on the 
stream restoration project in Depot Park will need to be evaluated, as well as the flood reduction benefits of 
eliminating the abandoned bridge near Stone Street.  Enhanced water quality can also be considered with 

this project, by developing a stream restoration project from Stone Street to North Franklin Street, creating a 
linear park or greenway concept.

10 Roanoke Street            
Drainage Improvements

$210,000

This project begins at an existing curb inlet near Wade’s Foods which has a small diameter pipe draining to 
Craig Street.  The recommendation is to eliminate runoff from Craig Street into the open channel behind 500 

Roanoke Street by installing a storm drain system that conveys runoff from the Wade’s Foods parking lot 
and Craig Street to Roanoke Street, where it ties into the existing storm drain system.
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Task 9 – Project Prioritization and Ranking 

To prioritize and rank each of the ten (10) drainage improvements, this study includes scoring 
criteria applied to each project, including a cost effectiveness ranking based on dollars per 
watershed acre.  The detailed calculations for rank and cost effectiveness are shown in the 
appendices, and the results are summarized below.   

Table 6 – Prioritization of Drainage Improvements by Rank 

Rank ID Description Score 

1 6 North Franklin Street Drainage Improvements  71 

2 9 Hickok Street Drainage Improvements: Phase I* 68 

3 3 Stone Street Culvert Replacement at Town Branch* 68 

4 4 College Street Drainage Improvements: Phase I* 67 

5 2 Chrisman / Phlegar Street Drainage Improvements: Phase II* 56 

6 1 Chrisman / Phlegar Street Drainage Improvements: Phase I 56 

7 8 Alleghany Street/Cannann Road/ Epperly Drive: Drainage Improvements* 53 

8 5 College Street Drainage Improvements: Phase II 53 

9 10 Roanoke Street Drainage Improvements 37 

10 7 Radford Street Drainage Improvements 25 

* Possible water quality improvement opportunity 

This summary table does not include potential project details associated with water quality 
improvements, such as new best management practices (BMP’s), BMP upgrades, and stream 
restoration opportunities within the Town Branch Watershed.   These would be additional benefits 
that help address pollutant sources from urbanized runoff, but additional costs would also apply 
when incorporating them into the engineering design approaches for each project. 

Community Meeting #2 

A second community meeting was held on May 10, 2018, where the Town presented the initial 
drainage improvement recommendations and discussed the benefits of reducing flood risks 
through these projects within the Town Branch Watershed.  Meeting materials are in the report 
appendices and include a preliminary matrix of project benefits and costs, as well as the ranking 
criteria utilized for the study recommendations.  Based on input during the meeting and a public 
comment period to follow, these study recommendations were refined for a presentation of the 
final report and rankings to Town Council on June 12, 2018.   

After the Town Council presentation, the results will be finalized with website updates and a final 
report, prior to closing out the DCR grant and securing a FEMA floodplain map revision. 
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Walkable Watershed Concept 

The drainage improvements proposed in this study provide the opportunity for an integrated 
planning approach to improve water quality and community health as a whole. Through a walkable 
watershed concept, the Town can address flooding issues along Town Branch, while developing 
a system of multi-use trails that better connect people to and within the Downtown Area.  

These strategies include interpretive stream restoration projects along Depot Street and Graham 
Street, as well as a linear park extension to Depot Park. Stormwater management solutions are 
also incorporated in this concept and include green street design opportunities along Depot, 
College and Hickok Streets, including the road closure area for the Farmers Market om Hickok.  
These green streets connect downtown to the greenway trails extending to Depot Park 
downstream as Town Branch drains to Crab Creek.. 

Building upon the success of the Town Branch stream restoration project at Depot Park, 
completed earlier this year, the walkable watershed concept creates the potential for multiple 
benefits such as improved walkability, outdoor education, health, revitalization, community 
stewardship, and water quality. 
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Christiansburg Downtown Watershed Study – Ranking Criteria 

Due to the high cost of $18 million for implementation of all ten (10) capital improvement projects 
described in this downtown watershed study, AMT developed an Excel workbook that includes a 
prioritization and ranking approach to each CIP project.  A description of each of the ranking criterion is 
provided below, to assist in future updates by the Town.  The Excel workbook can also be modified along 
with the weighting of these criteria, to support future project prioritization. 

 

Safety & Property Damage (Max. 30 Points) 

Potential for Loss of Life / Injuries  
(30 Points) 

 

This category is for drainage problems with severe flooding and a 
history of creating the potential for loss of life of serious injury to 
those affected. 

Structure Flooding / Potential Damage 
(20 Points)  

 

This category is for flood risks involving commercial or residential 
buildings at risk of potential damage, including buildings with flood 
flows running underneath them. 

Roadway Overtopping - Commercial Area  
(16 Points) 

 

This category is for roadway flooding in predominantly commercial 
or highly developed areas that has affected adjacent properties. 

Roadway Overtopping - Residential Area  
(12 Points) 

 

This category is for roadway flooding in predominantly residential 
or less developed areas that has affected adjacent properties. 

Excessive Gutter Spread / Hydroplaning Risk 
(6 Points) 

 

This category is for roadway flooding where the flooding affects 
are contained within the roadway (depth of less than one foot) 
where there is a risk of vehicle hydroplaning. 

No Safety Concerns  
(0 Points) 

 

Flood depths in the roadway of less than six inches are not 
considered a flood risk, for the purposes of project ranking. 

 

Number of Properties Directly Affected (Max. 20 Points) 

Greater than 25 
(20 Points) 

 

This category is for drainage improvement projects that will directly benefit at least 
25 adjacent or nearby properties. 

11 to 25 
(16 Points)  

 

This category is for drainage improvement projects that will directly benefit between 
11 and 25 adjacent or nearby properties. 

6 to 10 
(12 Points) 

 

This category is for drainage improvement projects that will directly benefit between 
6 and 10 adjacent or nearby properties. 

2 to 5 
(8 Points) 

 

This category is for drainage improvement projects that will directly benefit between 
2 and 5 adjacent or nearby properties. 

One Property 
 (4 Points) 

 

This category is for drainage improvement projects that will directly benefit only one 
adjacent property. 

 

 

 



Ease of Implementation (Max. 15 Points) 

Funded, Within R/W, Simple Design and 
No Neighborhood Opposition  

(15 Points) 

This category is for drainage improvement projects that will be easy 
to implement because the project is already funded, it’s entirely within 
existing rights of way or easements, it is a simple project to design 
and build, and there is no known neighborhood opposition. 

Very Feasible (3 out of 4 factors)  
(10 Points) 

This category is for projects meeting 3 of the 4 criteria noted above. 

Somewhat Feasible (2 out of 4 factors)  
(5 Points) 

This category is for projects meeting 2 of the 4 criteria noted above. 

Possibly Feasible (1 out of 4 factors)  
(0 Points) 

This category is for projects meeting 1 of the 4 criteria noted above. 

 

Environmental Factors (Max. 10 Points) 

Potential Water Quality Benefits 
(10 Points) 

 

This category is for drainage improvement projects that create a 
clear opportunity to also improve water quality. 

Minimal Environmental Benefits  
(5 Points) 

 

This category is for drainage improvement projects that might 
result in water quality benefits to a limited extent. 

Environmental Impacts or No Benefits 
(0 Points) 

 

This category is for drainage improvement projects with no 
anticipated environmental benefits or that are anticipated to cause 
environmental impacts that cannot easily be mitigated. 

 

Cost Effectiveness (Max. 25 Points) 

This category requires a calculation of the total project cost, divided by the watershed acres contributing to the 
project area.   The resulting “$/acre” is then ranked relative to the other projects with the most cost-effective project 
receiving the maximum score of 25 points.   In this study, the cost effectiveness for the Stone Street Box Culvert 
was so good, that it was removed from the relative ranking of the other projects.  This allows the College Street 
(Phase I) project to also receive the full 25 points for having the largest contributing drainage area. 

 









The Christiansburg Downtown Watershed Study is nearly complete!
 

The Town of Christiansburg received a grant from the Virginia Department of Conservation and 
Recreation to conduct a downtown watershed study. The goal of this study is to evaluate 
drainage and flooding problems along Towne Branch and its floodplains and to develop a list of 
planned drainage improvements by the Town.

The consultant has been investigating issues and evaluation solutions over the past six months.  We are 
inviting you to a community meeting on Thursday, May 10, from 4 to 7 p.m. in Council Chambers at 
Christiansburg Town Hall, 100 E. Main St. The Town’s consultant will present findings from the study and we 
will be able to talk with those in attendance about the proposed solutions to flooding and drainage issues in 
downtown Christiansburg.

For more information about this meeting, please visit www.christiansburg.org/watershed.


































































































































	Hill Studio Fact Sheet.pdf
	Downtown Watershed Study_rev2 (2)
	Downtown Watershed Study_rev2
	Walkable Watershed Concept_0605




