
 

 

 

 

Donaldson	Run	–	Tributary	B	
Stream	Restoration		
Arlington County, Virginia 
WSSI #28451.01 

 
Stream Restoration Plan Review 
 
 
 
March 2019 
 
 
 

 
  Prepared for: 

 Arlington County Department of Environmental Services 
 2100 Clarendon Boulevard, Suite 705 
 Arlington, VA 22201 
 
 
 
 

 
 
 

Prepared by: 
 
 

 
 

 
 
 

 
5300 Wellington Branch Drive, Suite 100 

Gainesville, Virginia 20155 
Tel: 703‐679‐5600 Email: contactus@wetlandstudies.com 

www.wetlandstudies.com 



 

Donaldson Run – Tributary B Stream Restoration 
Final Assessment 

 
 

Table of Contents 
 
 

Background 1 
 
Existing Conditions 1 
 Survey Results 1 
 Tree Inventory 2 
 Pedestrian Bridge 2 
 
Design 3 
 Design Technique 3 
 Channel Sizing 3 
 Channel Alignment & Profile 4 
 Structures 4 
 Bed Material 5 
 Stormwater Installation 5 
 Other Design Concerns 6 
 
Conclusions 6 
 
Existing Conditions Overlay Attachment A 
 
Existing Site Photos                                                                                               Attachment B 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 



 
 

Stream	Restoration	Plan	Review	–	Final	Assessment	(Donaldson	Run	–	Tributary	B)	 
 
March 2019   Page	1 

Stream	Restoration	Plan	Review	–	Final	Assessment	
	

Donaldson	Run	–	Tributary	B	
Stream	Restoration	
WSSI	#28451.01	

 
Background	
	

 Wetland Studies and Solutions, Inc. (WSSI) has been tasked with reviewing the stream 
restoration design for Tributary B of Donaldson Run developed by Vanasse Hangen Brustlin, Inc. 
(VHB), as contained in the restoration plans “Donaldson Run Tributary B Stream Restoration Project”, 
dated May 2017 and provided by Arlington County.  The purpose of the review was to provide our 
opinion on the suitability of the proposed design and whether we identified any issues that may lead to 
either constructability issues and/or threats to long-term stability.  The following assessment provides a 
summary of our concerns relating to the design and plan set as well as potential issues that may be 
encountered during construction.  As part of this review, WSSI evaluated the 90% plan submission and 
performed a survey assessment of the upstream portion of the reach.  The survey was performed to 
estimate of the extent of erosion that had occurred since the stream was originally surveyed as well as to 
confirm existing surveyed elevations shown in the plans.   
 
Existing	Conditions	
	
Survey	Results	

 

As part of this review, WSSI re-surveyed the upstream portion of Tributary B from the culvert 
outfall to approximately 250 linear feet downstream.  This survey located existing culvert inverts; storm 
and sanitary manholes; and existing top of bank, toe of slope, and thalweg.  For this survey, WSSI 
utilized VHB’s control provided in the CAD files as part of the review materials.  As a comparison, the 
WSSI survey information was overlaid on the first Existing Conditions sheet (SV-1) to determine both 
the accuracy of the originally surveyed information as well as to determine the level of change from 
when the stream was originally surveyed.  This comparison sheet is provided as ‘Attachment A’ at the 
end of this report.   

 
Several key pieces of information were investigated through this survey.  First, it was important 

to evaluate the accuracy of the existing survey information so as to determine whether the design was 
based on actual site conditions.  For this, WSSI located the two culvert outfalls (42” and 15” RCPs) at 
the upstream end of the reach as well as the existing storm and sanitary manholes.  Vertically, the outfall 
invert and manhole rim elevations determined by WSSI were all fairly consistent (± 0.1’) with the 
elevations shown in the plans.  Horizontally, the manhole rims lined up very well with what was shown 
in the plans while the two outfalls were horizontally off by approximately 2 feet each.  Although the 
culvert outfall locations are off by this amount, the design would not be greatly affected by this 
discrepancy. 

 
Secondly, the existing top of bank, toe of slope, and thalweg were surveyed both to determine 

the accuracy of the topography shown in the plans as well as to assess the level of erosion that has 
occurred since the stream was originally surveyed.  Concerning the accuracy of the topography, the spot 
elevations that WSSI surveyed were also fairly consistent (± 0.5’) with both the topo and the spot 
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elevations shown in the plan set.  The biggest discrepancy is the level of erosion that was found along 
the stream banks and thalweg.  Two areas of erosion within the first 250 linear feet of the reach are 
identified in Attachment A.  In these areas, the top of bank and toe of slope have shifted further into the 
bank and thus have eroded significantly from what the original topography indicates.  Section A-A’ 
within Attachment A provides a section view of the channel in one of the areas of erosion.  In addition 
to the stream bank evaluation, the thalweg elevations along the surveyed section of stream were overlaid 
on the existing profile to determine the level of change within the stream bed.  Of the 12 thalweg shots 
along the first 250 linear feet of stream, ten were found to have eroded.  The amount of vertical change 
along the thalweg varied from +0.91 to -3.21 feet.   

 
Therefore, based on the results of the survey, WSSI was able to assess the original survey by 

using the control provided by VHB.  It was concluded that while the original survey data was reflective 
of the actual site conditions, in the time since the stream has experienced further erosion throughout the 
first 250 linear feet.  Based on observations of the current site conditions, it is expected that additional 
survey would reveal similar erosion rates throughout the remainder of the reach.  This level of change 
from the original topography may become problematic during the construction phase as it becomes 
difficult to accurately estimate volumes of cut and fill. 
 
Tree	Inventory	

 

As part of this review, WSSI did not locate and confirm the existing trees shown in the provided 
plan.  Although we cannot provide specific comments on the trees, there is some concern as to the 
survivability of several trees that are proposed to remain.  Sheet L-3 provides standard Arlington County 
Dept. of Parks & Recreation information on how the critical root zone (CRZ) is calculated and this CRZ 
is shown on both the Tree Removal Plan (L-3 & L-4) as well as the Erosion and Sediment Control Plan 
(ESC-1 & ESC-2).  Within the Erosion and Sediment Control Plan, the proposed limit of root pruning 
comes very close to the trunks of multiple large trees both on and off the property.   

 
One of the requirements for the project provided by Arlington County is that trees should be 

preserved to the greatest extent feasible. It is our recommendation that the need for root pruning should 
be further evaluated by an urban forester prior to pruning along the entirety of the LOD.  In areas where 
equipment would be working without the need for excavation and within the critical root zone of trees to 
be saved (particularly along the access path on the right bank), deck mats with mulching may be more 
suitable to protect the root systems. 

 
Pedestrian	Bridge	

 

One of the concerns for the project provided by Arlington County is the current pedestrian bridge 
orientation at approximately station 14+35.  Attachment B, Photos 1-3 show the current cross section 
around the pedestrian bridge, as well as the erosion within the channel and around the abutments.  While 
the stream banks are actively eroding in this area, the abutments are not undercut or compromised at this 
time.  Restoring the stream below the pedestrian bridge and installing some form of armoring or bank 
protection structure would prevent future erosion around the abutments and prevent the need for a re-
alignment of the bridge.  While the current alignment of the bridge is not ideal, we believe it could be 
accommodated within the design. 
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Design	
	
Design	Technique	

 

The proposed design includes a Priority Level 1 restoration of the stream in which a stable 
bankfull channel is constructed by raising the stream invert to reconnect the channel with the existing 
floodplain using Natural Channel Design techniques.  Being that the existing stream valley is very 
narrow with steep slopes on either side, this method is likely the best option for several reasons.  First, in 
order to create a lower floodplain at the existing stream location (Priority Level 2), this would require 
significant additional cut through the stream valley.  Secondly, in-stream grade control and bank 
stabilization structures would become difficult to install due to the exposed bedrock along the bottom of 
the existing channel.  Lastly, the presence of existing utilities and the trail system adjacent to the stream 
channel would limit the amount of cut and, therefore, the extent of the created floodplain throughout the 
entire reach.  Therefore, we agree that the Priority Level 1 restoration is the best option for Tributary B. 

 
Channel	Sizing	

 

To determine the proposed channel cross section, VHB surveyed four existing channel cross-
sections at the downstream end of the Tributary B that were identified as displaying bankfull features 
(these four sections are shown on Sheet D-2).  Static computations were done at these sections to 
determine the associated bankfull discharge.  The discharge values ranged from 78 cfs to 105.3 cfs with 
the average being 101 cfs.  The average discharge of 101 cfs was subsequently set as the design flow 
rate used to determine the proposed channel cross section.  The static computations are not provided as 
part of the plan set and thus cannot be confirmed.   

 
Identifying and utilizing existing bankfull features within an incised and actively eroding stream 

channel is not a generally accepted channel sizing methodology as it is typically not possible to identify 
bankfull features within these channels.  This is because these channels are not stable (i.e. are actively 
eroding/changing), and thus bankfull features identified in the field are not reliable for determining a 
stable cross section and flow rate. 

 
The proposed design does not consider drainage area or land use when determining the bankfull 

cross-section.  In order to more accurately estimate the bankfull flow rate for a given system, the 
existing drainage area should be evaluated and compared with published regional curve data or against 
existing gages within the same or similar watershed.  While a hydrologic model was developed for this 
project (in this case a HydroCAD model), the resulting flow rates were not used in the development of 
the design cross section.  Even still, hydrologic models are not always reliable predictors for the 
purposes of developing design flow rates for stream restoration projects.   

 
As part of this review, the drainage area and watershed characteristics were evaluated with 

respect to published regional curve data.  It was determined that the bankfull flow rate of 101 cfs used in 
this design is overestimated by at least a factor of 2.  Therefore, it appears as though the proposed 
channel cross section is oversized and, as a result, will contain higher flows than the bankfull storm 
event.   
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Channel	Alignment	&	Profile	
 

The proposed channel alignment used in the design is generally acceptable given the confined 
nature of the stream valley.  However, if a smaller cross section were determined to be appropriate, the 
sinuosity of the stream could potentially be increased somewhat.  This could result in a modest reduction 
in the overall channel slope, which would be desirable from an energy dissipation standpoint.   

 
The proposed channel profile provides adequate grade control features and energy dissipation but 

the results of the survey confirmed an issue at the upstream limits of restoration.  The proposed outfall is 
approximately 5’ above the proposed stream invert at the upstream end (station 24+15) of the proposed 
stilling basin.  Further, the elevation of the next head of riffle (feature that determines water level in the 
pool), which in this case the proposed apron at station 23+10, is an additional 2’ feet below the culvert 
invert.  Therefore, the water leaving the proposed 42” culvert would fall approximately 7’ before hitting 
the water surface in the proposed stilling basin.  This proposed design would require excavation at the 
upstream limits in order to construct the stilling basin feature which would likely compromise the 
replacement endwall and pipes that are currently proposed.  It is our recommendation that the stilling 
basin feature be removed and the profile adjusted throughout the reach such the channel invert meets the 
proposed culvert.  Step-Pool structures (or similar energy dissipation structures) should be incorporated 
in place of the currently proposed stilling basin. 

 
Structures 
 

In-stream structures are utilized in stream restoration plans to provide grade control throughout 
the reach, reduce stresses along the stream banks, and to reduce streambed degradation.  Within the 
Donaldson Run Tributary B plan set, three main structures, the Step-Pool, Step-Run and Boulder 
Crossing for Water Main Access, are proposed to be incorporated throughout the design.  The Step-Pool 
structure is being proposed throughout the design to provide short pools with grade changes in the range 
of 0.5’ over the structure.  These structures should function well in this type of system to the average 
reach slope of about 3.5%.  The Step-Pool features incorporates footer rocks as well as a splash rock to 
provide adequate grade control and reduce the risk of failure. 

 
The Step-Run structure would be less useful with a higher risk of failure over the long term.  The 

structure provides quick grade change, similar to a rock step, but without any sort of pool feature and 
therefore little to no energy dissipation.  The structure also does not incorporate footer rocks which runs 
a higher risk of undercutting the rock and failing.  It is our expectation that over time, a scour pool 
would form immediately downstream of the structure to dissipate the energy over the step, causing the 
structure rock to slide into the pool, and ultimately forming a riffle through these areas.  It is our 
recommendation to simply utilize sills or convert a few of these to Step-Pool features with footers where 
grade changes are needed. 

 
The final structure, the Boulder Crossing for Water Main Access, is proposed in three locations 

throughout the design.  The structure specifies that large imbricated rock be placed in a grid-like 
formation within a bed of the proposed streambed material.  It is not immediately clear why this 
structure is being proposed and what its ultimate purpose is in the stream design.  If the goal is to cross 
the stream in these areas to access the water main, as the name implies, it would likely be more cost 
effective to simply line the channel with Class II instead of installing the structure rock in the stream. 
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In addition to in-stream structures, the proposed typical cross section is important in shaping a 
stable stream bed.  The plan set shows two separate typical cross sections for use in channel grading; the 
first being located in the straight segments, typically riffles, and one for the apex of meander bends, 
typically pools.  We have two recommendations for revising these sections.  First, the proposed section 
shows stream bed material across the full bankfull width of the channel.  We have found that when bed 
material is placed across the full width, some of the material higher up on the bank gets dislodged and 
ultimately becomes transported during larger storm events.  We would recommend reducing the amount 
of bed material to about half the bankfull elevation and extending the top soil along with coir matting 
down to meet the bed material.  In addition to reducing entrainment, extending topsoil down the 
streambank will aid in the establishment of vegetation along the bank and thus increase overall channel 
stability.  Secondly, we recommend extending the coir matting up at least a portion of the tie out slopes 
to ensure stability in the event of storm event shortly after construction.   
	
Bed	Material 
 

The proposed design specifies a Cobble-Gravel-Sand Streambed Material to be used throughout 
the stream restoration area.  There are several concerns with the specified bed material.  First, the bed 
material is sized based on the results of the HEC-RAS model for the 10-year storm event but the two 
methods to determine the required D84, the Leo and Colorado methods, are not outlined in the plans.  
Based on the Cross-Section Summary Table on Sheets C-16 & C-17, the required D84, as calculated by 
the Leo and Colorado methods, varied from 2 inches to 15 inches and therefore the design D84 was 
determined to be 15 inches.  It is recommended that the D84 be tested against the maximum riffle slope 
within the reach (typically where you experience the highest shear stress along the bed) to determine if a 
D84 of 15 inches is sufficient or if the particle size may be reduced.   

 
In addition to the particle sizing, the streambed material may be difficult to source for 

construction due to the specified breakdown of the mix.  The current plan specifies the proportion of 
particles as a distribution of the cumulative percentage of particle sizes that are finer, as compared to 
specifying the quantities of each type of particle to be included in the mix.  Further, the different particle 
types are not listed as standard rock dimensions (i.e. bank run gravel, Class A1 riprap, etc.) and thus will 
further complicate the ability to provide the specified material mixture.  
 
Stormwater	Installation 
 

Included as part of the stream restoration plan, several new stormwater pipes are proposed to be 
installed and are detailed on Sheets SD-1 to SD-6.  We have several general recommendations/concerns 
that should be considered with respect to the proposed stormwater installation:   

 

 The stormwater plan, SD-1, shows the existing 42” and 15” RCPs at the upstream end to be 
replaced with a single 48” RCP along with a new endwall, but this new pipe and endwall is not 
reflected in the grading plan.  Consider updating grading plan. 

 Proposed 12” HDPE (30-31) is angled to discharge in the upstream direction in the stormwater 
plan (SD-1).  Consider rotating pipe such that it is angled downstream. 

 Proposed 8” HDPE (40-41) is to be installed in conflict with a proposed Step-Run structure.  
Consider revising location of pipe or proposed structure. 

 Consider specifying coir matting above proposed pipes to promote stable side slopes (SD-4). 
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Other	Design	Concerns 
 

Lastly, based on experience we have had during construction, below are a few additional 
comments/concerns that we would recommend for consideration:  

 

 The proposed design includes several areas of bank grading with tie out slopes of up to 1:1. 
Consider adjusting the design to the maximum extent possible in these areas to reduce these tie- 
out slopes.  This may include the addition of an imbricated rock wall in certain locations. 

 The proposed design shows areas in which the existing trail is re-aligned and/or re-graded but 
there is no details or direction on how the new trail will be constructed.  Consider including a 
trail construction detail to prevent confusion during construction. 

 There is a detail for Wooden Deck Mats included on Sheet E&SC-3 but no direction on where 
the deck mats will be used.  Consider specifying the mats along the full length of haul road to 
prevent impact to the existing trees that are to be saved. 

 Sheet ESC-2 show the haul road crossing the stream channel just upstream of the existing 
pedestrian bridge.  Consider providing a stream crossing detail (either temporary bridge or 
culverted crossing). 

 Only the 10-year storm event has been modeled in the provided plan set.  Consider modeling the 
100-year floodplain to determine the potential impact of the design, specifically in relation to the 
frequency of trail flooding.   

 
Conclusions	

 
In conclusion, this assessment of the Donaldson Run – Tributary B stream restoration included 

an examination of the existing site conditions, survey verification of the upstream portion of the design 
reach, and review of the 90% plan set.  While the original survey was sufficient for preparing the 
original design, the time that has elapsed since the information was obtained warrants consideration of 
acquiring new topographic information for the use in design changes and construction.  In addition to 
the survey information, there are other concerns with the plan set, as well as with the constructability of 
the design itself as outlined in this assessment.  Should the design be revisited, there is potential for 
improved stability throughout the stream corridor, as well as possible cost savings during the 
construction process. 
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Existing Site Photos 

 



Attachment B – Existing Site Photos 
 

Donaldson Run – Tributary B 
Stream Restoration 

 
1.  2/26/2019:  Full Pedestrian Bridge View (Looking Downstream) 

 

 
2.  2/26/2019:  Pedestrian Bridge Left Bank Abutment (Looking Downstream) 
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Donaldson Run – Tributary B 
Stream Restoration 

 
3.  2/26/2019:  Pedestrian Bridge Right Bank Abutment (Looking Downstream) 
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