
June 13 , 2023 

RE: Restoring Alexandria's Streams- Taylor Run 
Consideration of Taylor Run and Strawberry Run Stream Projects Stakeholder 
Collaboration Recommendations. 

Docket# 23-0966 

Dear Mayor and Members of the City Council: 

In cooperation with the City's Depa11ment of Transportation and Environmental Services 
(TE&S) and Environmental Policy Commission (EPC), citizens have developed an 
environmentally sensitive restoration plan for Taylor Run in Chinquapin Park. This community 
engagement effort should be applauded for its successful efforts on behalf of the City' s natural 
environment. 

The results of our scientific, environmental and engineering review can easily for summarized 
for any policy maker: 

1. Natural Channel Design (NCD) techniques will not reduce nutrient pollution carried by 
storm-water runoff in urban streams like Taylor Run, Strawberry Run and Lucky Run. 

2. Natural Channel Design techniques destroy the existing biodiversity and pollution control 
benefits associated with riparian (stream bank) forests. 

3. Stream degradation- channel erosion and in-stream pollution- is the result of over­
development of watersheds and storm-water flows that are not being controlled and 
treated upstream. 

4. Our local streams themselves are not the real problem and are generally not the not the 
source of sediment and nutrient pollution that harms water quality in the Potomac River 
and Chesapeake Bay. 

5. Climate change will increase urban flooding, stream erosion, and ~utrient pollution if not 
addressed upstream through improved and enhanced "best management practices." 

These scientific facts will help Alexandria meet federal regulatory Total Maximum Daily load 
(TMDL) goals for the Chesapeake Bay, reduce urban flooding, protect urban infrastructure, 
and restore these streams to a healthier natural state. 

The citizen group, of which I am a member, has worked diligently with City staff to come up 
with a set of overall environmental guidelines based on these scientific facts that will help us 
begin to restore Taylor Run. 

The same criteria apply essentially to Strawberry Run and Lucky Run. Unfortunately, the 
section of Lucky Run near Stone gate is now being bulldozed in order to implement "natural 
channel design" technique that that will not restore the stream channel but rather will lead to 
further stream degradation and the loss of irreplaceable biodiversity. Lucky Run's biologically 



rich stream valley was the site of a prehistoric Native American campsite that was studied by 
City archeologists several decades ago. 

I hope that the City Council will recognize the hard work of this citizen groups by approving all 
of their recommendations, which are not only cost-effective but help preserve the City's once 
abundant native plant and animals for everyone to enjoy. 

Sincerely, 

Andrew Macdonald, PhD Geology 
Chair, Environmental Council of Alexandria (ECA) 
Former Vice Mayor 



May 31, 2023 

Re: April 10, 2023, Report of the University of Virginia's Institute for Engagement & 

Negotiations on the Taylor Run Improvement Project Processes and Outcomes ("lEN Report") 

Dear Mayor Wilson, Vice Mayor Jackson, and Members of City Council Aguirre, Bagley, 

Chapman, Gaskins and McPike: 

The undersigned are eight of the ten community members of the City staff-community 

consensus building group that developed the consensus recommendations, set out at pp. 5, 15 

and 57-61 of the above noted lEN Report, for making needed sewer line repairs and associated 

stream area repairs and parkland restoration in the Taylor Run valley. 1 (A copy of the lEN 

Report is attached.) The recommendations were reached after months of discussions following 

the directive of City Council to explore alternatives to natural channel design and additional 

guidance provided by City Manager Jim Parajon . 

The City staff's goal of repairing the sewer line infrastructure along Taylor Run and the 

community group's goal of having the repair work minimally affect the trees and wetlands in the 

stream valley are both met by the recommendations. The recommendations also set out the 

goal of having the City staff and the community group develop and accomplish an ecological 

restoration plan for the stream area . The community group noted that the erosion in Taylor Run 

is caused by high water surges that occur during heavy rains, and recommended the prompt 

placement of water retention devices in the stream's watershed to effectively reduce water and 

pollution runoff. A consensus was not reached on this recommendation as the City staff noted 

the financial and technical restraints on the placement of such devices. 

As shown in the attached appendix, which includes a history of the Taylor Run deliberation 

leading up to the establishment of the consensus building group, the consensus 

recommendations provide the City Council an opportunity to achieve a remarkable "win/win" 

result on a complex and contentious issue. The result will have been achieved because the 

Council stepped in and stopped a controversial project so that essential information could be 

gathered, and City staff and the community could work together to develop options once that 

information was in hand. The consensus recommendations are ones that the Council, the City 

Manager, City staff and the community can all be proud of. We urge you to accept the 

recommendations and direct staff to carry them out. 

Sincerely, 

Russell Bailey, co-chair of the Consensus Building Group 

Roy Byrd Jeremy Flachs Carter Flemming Bill Gillespie 

Andrew Macdonald Kurt Moser Roderick Simmons 

1 The two community members who are not signatories here- Kathie Hoekstra and Michael Olex- are members 
of Alexandria's Environmental Policy Commission, which wi ll be considering the EPC's response to the lEN Report at 

the Commission's June 12 meeting. 



Appendix 

Background to the lEN Report and the Consensus Building Group Recommendations 

1. The proposed Taylor Run stream reengineering project prior to City Council action on 

April 27, 2021. 

The City has committed to reducing its pollution contribution to the Chesapeake Bay. One of 

the techniques that the City proposed to use to fulfill this commitment is what is termed 

"stream restoration," the reengineering of streams to reduce the flow of nutrients from stream 

banks into waterways that flow into the Bay. 

In 2019, the City obtained a grant from the Commonwealth of Virginia that would have funded 

50 percent of the cost of reengineering Taylor Run through a process known as natural channel 

design. The proposed reengineering would have required a 1,900 by 75 foot grading of the 

stream valley and a rebuilding of that stretch of the stream. More than 200 trees would have 

been cut down and a globally rare type of wetland would have been affected . The Virginia grant 

was predicated on specified nutrient reductions being achieved . 

The proposed reengineering was controversial. Scores of Alexandrians and several 

environmental organizations submitted letters and comments to City staff and City Council. 

The proposed nutrient reductions set out in the grant application were "default numbers" based 

on nutrient levels in the banks of several Pennsylvania streams. A local environmental scientist 

took soil samples from Taylor Run's banks and a Commonwealth-certified laboratory 

determined that those samples showed that the actual nutrient levels in banks were 

approximately 20 to 25 percent of what had been set out in the grant application to Virginia. 

The Environmental Policy Commission (EPC) opposed the use of natural channel design on the 

stream, recommended that Alexandria assess the actual amounts of nutrients in Taylor Run's 

banks, and urged the City to look at alternative ways to meet its pollution reduction goals. A 

group of residents submitted a report to the City demonstrating how Alexandria could meet its 

nutrient reduction goals without reengineering Taylor Run . 

On April 27, 2021, City Council postponed work on the Taylor Run project, and directed City staff 

to 1) assess the nutrient levels in Taylor Run's banks and 2) to meet with the EPC and the City 

community to discuss alternatives to natural channel design . 

2. Events subsequent to the April 27, 2021, Council action . 

City soil samples show lower levels of nutrient in stream banks. 

The City assessed the level of nutrients in the Taylor Run banks and announced the results in 

December 2021. The City's results showed that the actual nutrient levels were fractions of the 

default levels that were used in the grant application. 



The City has found alternative ways to meet its Chesapeake Bay nutrient reduction goals. 

At the January 24, 2022, EPC meeting, City staff presented a Chesapeake Bay Total Maximum 

Daily Load Action Plan that showed that the City could meet its Chesapeake Bay pollution 

reduction obligations without doing the Taylor Run reengineering project. 

A Taylor Run water monitoring project has shown low levels of nutrients in the stream. 

In January 2021 the North Ridge Citizens Association received a grant from the Commonwealth 

to assess the nutrient levels in Taylor Run's water. Nineteen water quality tests were done over 

eight months and the nutrient levels were determined by a Commonwealth approved 

laboratory. These tests showed that approximately three quarters of the Total Nitrogen (TN) 

and virtually all the Total Phosphorus (TP) in the stream originated in the stormwater sewer 

system and the upstream watershed, not in stream area itself. These findings were 

corroborated by tests that were done by the Virginia Department of Environmental Quality 

independent of the NRCA project. 

A City staff-community consensus building process has been undertaken. 

lh October 2021, the City hired the University of Virginia's Institute for Engagement and 

Negotiation (lEN) to help facilitate a consensus on an alternative to the natural channel design 

project initially proposed by the City. 

On September 10, 2022, at a public meeting to discuss next steps for developing alternatives, a 

consensus building group (CBG) was established for Taylor Run. City Manager Jim Parajon 

initiated the meeting with a statement that provided guidelines for the CBG: the City needed to 

perform certain repairs to the sewer infrastructure along the stream but recognized the 

ecological value of the woodlands and wetlands adjacent to the stream . 

Over the next five months the CBG met several times to discuss various ways to meet the City's 

repairs needs while having minimal effect on the stream valley. (During these meetings, City 

staff identified three sewer repairs that they believe are essential- the protection of two 

exposed sewer line crossovers and the stabilization of a streamside manhole.) City staff made 

several presentations and arranged for a presentation by a consulting fluvial geomorphologist 

who presented an alternative wood-based method to accomplish the City's desired fixes. 

Throughout the discussions, City staff performance was superlative in all respects: the 

development and presentation of alternatives; the willingness to consider and- where possible 

-adopt recommendations of the community members; and the exchange of information about 

various options. 

The Consensus Building Group has made recommendations. 

The CBG has made recommendations that contain three consensus components: 

• the City staff may choose which techniques to use in doing the needed infrastructure 

repairs; 



• work on the infrastructure repairs is to be done in a manner that will have minimal 

effect on the woods and wetlands along Taylor Run and on the stream bed and banks; 

• the City staff and community will work to develop and accomplish a comprehensive 

ecological restoration plan for the stream area and funding for that restoration should be part of 

the funding for the overall project . 

The community members of the CBG also noted that erosion at Taylor Run is largely due to 

stormwater runoff that surges through the stream during heavy rains and that the best way to 

reduce the flow of water- and the pollutants it contains- into the stream is to retain them near 

their sources. We recommended that the City install stormwater best management practices in 

a variety of locations in the Taylor Run watershed and ensure that the water retention cistern at 

Alexandria City High School be promptly returned to full working order. 

City staff and key community goals have been met by the CBG recommendations . 

The City staff's goal of undertaking the repair of the sewer line infrastructure is met by the 

recommendations. The community group goal of having minimal effect on key trees and 

wetlands is also met by the recommendations. 

3. The cost of the recommended project should fall well within existing funds in the City 

budget. 

The stormwater section of the City budget allocates approximately $2.5 million of City money 

for the Taylor Run reengineering. Given that the infrastructure repair project now 

contemplated is much smaller than the natural channel design project initially proposed, the 

allocated money may be sufficient to cover the repairs. There are also considerable previously 

allocated funds in the sanitary sewer sections of the budget that could be applied to the Taylor 

Run project. Finally, the ecological restoration elements of the project could be funded in part 

by funds in the Parks & Recreation budget. In sum, the Taylor Run project- which could take 

several years to complete- is likely to include elements that will allow different portions of the 

budget to be drawn on and funding should be able to be worked out in future CIP budgets. 
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City of Alexandria Stream Improvement Projects 
Final Report 
April 2023 

Section 1: Executive Summary 

In Fall 2021 , the City of Alexandria 's Department of Transportation and Environmental Services 
(T&ES) contracted with the University of Virginia 's Institute for Engagement & Negotiation (lEN) to 
assist with community engagement on the conceptual design and path of implementation for two 
stream health improvement projects in Taylor Run (TR) and Strawberry Run (TR). Initial efforts in 
moving forward with completing the design of these projects were not successful due to some 
community opposition to the original choice of natural channel designs used for stream 
restoration. In addition , City residents , including local environmental advocates, were not satisfied 
with the City's public engagement work efforts, being transparent with their stream restoration 
plans, testing for water qual ity , and keeping residents informed on City interests , progress, and 
funding commitments. In response to the community opposition , a work session was held during 
the April 27, 2021 , City Council Legislative session. At that time, City Council directed staff to 
pause the two projects and perform additional community engagement to collaborate on 
alternatives to the original 'natural channel design' approach. 

lEN worked closely with T&ES throughout the contracted period to create an inclusive, responsive , 
adaptive, collaborative engagement process. lEN held frequent meetings from the start and then 
weekly meetings starting in June 2022 with T&ES staff during the project time frame. lEN also 
conducted stakeholder interviews, developed an interview summary report, formed a Stakeholder 
Advisory Group (SAG), and selected representative stakeholders to form a large consensus­
build ing group (CBG), from which a smaller group (the TR CBG) self-selected themselves to work 
on TR issues and another (the SR CBG) self-selected to work on SR issues. The first meeting 
included both groups and was held in-person for the full day on September 1Oth , 2022. Eight 
speakers were invited to talk about topics important to the greater community- one from the 
Environmental Policy Commission (EPC), one from each stream community, one from City staff, 
one who spoke on restorative practices, another who spoke on best management practices for 
increased stormwater runoff, and two who spoke on the alternative approaches for each stream. 
A total of five different alternative in-stream approaches were presented for each stream. The 
meeting was open to the public and began with a welcome and opening remarks by Alexandria 's 
City Manager, Jim Parajon to reset the community engagement process for these projects. 

On September 1 01
h, lEN also began facilitating a series of workgroup meetings for each of the 

TR CBG and the SR CBG memberships. Thirty-two community members participated in the 
September event. Between September 2022 and March 2023 , add itional members joined , and the 
workgroups met virtually, five times for TR and four times for Strawberry Run , with an additional 
two meetings with SR community members. Additionally, stream walks were held for each stream 
with community members and City staff. All meeting recordings are posted on the Stream Health 
Improvement Community Collaboration webpage. 1 

1 https://www.alexandriava.gov/stormwater-manaqement/stream-health-improvement-community­
collaboration 
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As a result of the presentations on September 2022 and individual community work, both the TR 
CBG and the SR CBG learned alternative stabilization techniques from consultants at AECOM (a 
September 2022 CBG presenter) and Greeley and Hansen (TR CBG only). From those 
presentations, each CBG determined they preferred a minimal intervention approach in both 
streams and wished to learn more about possible minimal approaches at various points along the 
streams. Dr. John Field, a September 2022 CBG meeting presenter, was invited back to further 
evaluate both streams and present his recommendations for each stream. He was asked to make 
his evaluation in a manner that could be easily compared with AECOM presentations on three 
alternative conceptual designs. lEN and CBG members for both streams then developed a 
consensus - based Recommendations Worksheet to formulate the goals and objectives they 
recommend for stream improvement. Both community workgroups will continue to work with the 
City through the ongoing design process. 

Please find below an abbreviated list of the consensus-based recommended practices for TR and 
SR: . 

TR Recommendations (Abridged for the Executive Summarv) 

• Construction practices: Work on the infrastructure protection shall be done within the 
portions of the stream shown on the engineering proposals presented to the CBG in a 
manner calculated to have minimal impact on the wetlands and key forest communities 
adjacent to the stream and on the stream bed and banks. 

• Design review: The current community members of the CBG should be recognized as a 
stakeholder group that will participate in the design consultation process at the 30%, 60%, 
90%, and 100% design stages. The City desires to open up and increase engagement to 
the larger community as appropriate during the design process. 

• Upper Culvert, lower sewer pipe, and manhole cover protection: City staff should 
select from the options presented to the CBG. A stone covering of the culvert walls facing 
the stream should be put in place and concrete rubble removed as appropriate. For the 
manhole, consider removal of the "skirt" of concrete from base, install several large stones 
at base of the cone and the lower stream bank to prevent erosion of the bank. The lower 
culvert should be cleared as needed to allow for free flow of the stream through the culvert. 

• Post-work Restoration: The City and community group will work together throughout the 
design and work process to develop and accomplish a comprehensive ecological 
restoration plan for TR that the City and the community will be proud of. Adequate funding 
for the restoration should be part of the funding for the improvement project. 

SR Recommendations (Abridged for the Executive Summary) 

• Overarching Recommendation: To the extent that work is deemed necessary by the 
work group, the large wood option approach presented by Dr. John Field, Field Geology 
Services, will be involved in the design and execution of the project, and we urge the City 
to enable that in compliance with the Virgin ia Public Procurement Act (VPPA). 
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• Ongoing CBG and Community Engagement: The current CBG and the broader 
community (City residents) will participate and provide input before decisions are made at 
all stages of the project including initial design and the City-led 30%, 60%, and 90% 
designated design stages. 

• Equipment and Access Roads: Equipment and access road length and width in the SR 
riparian zone will be kept to an absolute minimum to allow direct access to do the 
necessary work and minimize ecosystem impact, including to protect tree roots for 
equipment crossing. 

• Protection of Trees: High value trees identified by the community in consultation with a 
certified arborist with a specialty in urban forestry will be marked for preservation and will 
be avoided during project implementation. Where possible and recommended by a 
certified arborist, pruning should be considered as an alternative to removal. 

• Practical and Beneficial Removal of Broken Pipe, Concrete, and Unnecessary Rip 
Rap: Only when practical and beneficial to the SR ecosystem, legacy broken pipes, 
concrete, and unnecessary rip rap will be removed from the stream and riparian zone 
within the work areas, including in front of and in close proximity to the Walika and Cortez 
properties. 

Miscellaneous Practice Recommendations: 

• Fencing: Replace the damaged safety fence around the culvert at the Ft. Williams 
Parkway. Place a safety fence around the culvert on Duke Street. Both new fences should 
consist of aesthetically pleasing materials per the Park Facilities Standards Manual. 

• New Name and Signage: The CBG would like to discuss renaming the area , as well as 
consideration for new signage, by participating in the standard naming process described 
on the City's website. 

Community Practices Recommendations Pertaining to Specific Locations: 

• Wood Basket Structures: Repair scouring of the west stormwater outlet and repair as 
needed the east stormwater outlet, placing wood basket structures under both the west 
and east outfalls . Any work in the west outlet should utilize the wood option and shall be 
executed via collaborative consultation between the City and the stakeholders, particularly 
proximate property owners. 

• Log Jams: Investigate placing log jams along the stream and in the adjacent gullies to 
manage the hydraulic stream flow regime. If determined to be necessary, access should 
occur only where it has already been established. 

• Property Bank Erosion: Investigate stabilizing options with the stakeholder group and 
specifically the adjacent property owners 
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Recommendation for a Consultation with the City Attorney: 

• At a point in the design process where there is sufficient information, City staff will 
consult with the City attorney for guidance if the City may use City funds and funding 
obtained from non-City entities, such as grants provided by the Commonwealth of 
Virginia , regional government entities, and the federal government, to repair erosion on 
the private properties. 

For TR, consensus on the recommended practices for the City was reached on March 8, 2023. 
For SR, consensus was reached on 15 of 18 recommendations on March 20, 2023. A set of 
recommendations from lEN is offered for consideration and is as follows: 

• Recommendation #1: Create an email listserv for updating on project progress, including 
regular updates of the project websites. 

• Recommendation #2: Continue the CBG groups' participation till project conclusion. (The 
City has indicated that this will include the broader Alexandria community as well.) 

• Recommendation #3: Create a standing Community and City staff group that addresses 
community engagement and follows the 2014 City Handbook for Civic Engagement.2 

• Recommendation #4: Consider creating local advocacy groups for TR and SR 

Section 2: Introduction 

Prior to the establishment of stormwater management requirements, streams in developing 
communities such as Alexandria were negatively impacted by increased stormwater runoff from 
residential and commercial development and unregulated overland flow. Cities developed rapidly 
with an increase in impervious surfaces and loss of infiltration capacity that increased stormwater 
flows. At this time, streams served as the major way to move overland flow out of communities 
and served as a stormwater "pipe" to quickly get stormwater out of our communities during storm 
events. Streams were often disturbed - straightened or piped -to accommodate development or 
concentrated , increased stormwater runoff from storm sewer pipe outfalls into the streams. 
Streams were also identified as the ideal location to. site sanitary sewer lines that flow by gravity to 
a central wastewater treatment plant. The installation of sanitary sewer infrastructure that occurred 
in the 1940s and 1950s as a response to the Water Pollution Control Act 1948 in many developing 
areas often impacted streams. The 1970 Federal Clean Water Act (CWA) is the principal law 
governing pollution control and water quality with the core objective to restore and maintain the 
chemical , physical , and biological integrity of the nation 's waterways, with local requirements for 
detention to slow the flow of stormwater before it enters a stream. Now, there are significant state 
and local regulations , such as in Alexandria , to complement the CWA. 

Today, Alexandria has a robust sanitary and storm sewer system that continuously operates to 
move out waste and water, reducing the burden on local streams. However, the impacts of the 
past still play a part in the streams we see today.2 

One can easily identify streams that have been impacted by too much stormwater runoff and worn 
over time by their severely eroding banks, excess trash and debris, vegetation issues such as 
undermine trees, exposed root balls, and dead and decaying trees. Stream restoration techniques 
have evolved over time, with a variety of techniques utilized to address these legacy issues. 

2 City of Alexandria, Stream History in Alexandria: https://www.alexandriava .gov/stormwater­
manaqement/stream-restoration 
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TR and SR were identified by the City as two streams experiencing the issues noted above as well 
as negatively impacting the Potomac River and Chesapeake Bay. The initial stream restoration 
designs using natural channel design techniques proposed by the City for these spaces were 
rejected by some community members, who also expressed concern with the public engagement, 
information sharing , and transparency involved in these processes. The COVID pandemic 
presented new challenges in project communication that exacerbated these concerns. The City 
contracted the University of Virginia's Institute for Engagement & Negotiation (lEN) to assist with 
additional community engagement involved in the development of alternative designs for these 
stream health improvement projects. 

Section 3: Overall Community Engagement Process 

lEN 's primary contractual responsibility and interest has been to serve as a bridge, build trust, and 
facilitate a working relationship between City staff and the community members representing 
these streams to enable opportunities for consensus-building. lEN guided and facilitated nearly all 
community workgroup and CBG meetings, arranged meeting content, formulated agendas, and 
led process and goal-setting activities. 

Initially in the process, there was considerable mistrust between the two community groups and 
the City. The City had experienced several other infrastructure projects in the recent past which 
contributed to the ongoing mistrust for these stream improvement projects. An interview process, 
described later, was initiated up front to capture the sentiment and goals for these streams from 
key stakeholders. 

Within the City, two additional citizen groups, the Environmental Policy Commission (EPC), whose 
members are appointed by City Council and the Environmental Council of Alexandria (ECA) have 
significant influence in the Taylor Run and Strawberry Run communities. The EPC advises and 
makes recommendations to the City Council and, where appropriate, to the Planning Commission 
and City Manager, on matters relating to the environment. The Commission is supported by the 
City of Alexandria Department of Transportation and Environmental Services (T&ES), Office of 
Environmental Quality. The ECA advocates for environmental issues but also can weigh in on 
local political races. Both groups had representatives participating in these engagement efforts. 

Stakeholder Advisory Group (SAG) Formation 

Recognizing that community input would be an essential part of shaping the engagement process, 
lEN convened a SAG to receive guidance and feedback from community members and act as a 
sounding board for lEN. Primarily serving an active role earlier in the process with identifying 
community members for the interviews and CBG, SAG members became integrated more in the 
community workgroup meetings during the middle and latter stages of the process. With support 
from SAG leadership and continued participation , community members retained their voice 
throughout the process. The SAG comprised seven representatives of different community 
interests, including the City's EPC, Seminary Ridge Civic Association, Wakefield-Tarleton Civic 
Association, and stakeholders of TR and SR. SAG members are shown in Appendix A. 

Community Interview Summary 

In February and March 2022, lEN conducted a stakeholder assessment comprised of 17 
qualitative stakeholder interviews. The report, Stakeholder Assessment Report for Two Stream 
Health Improvement Projects in the City of Alexandria (interview summary report) as finalized and 
provided to the City in May 2022 and is shown in Appendix B. Guided by consultation with both 
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the SAG and City project team, five of these interviews were conducted with City staff and 12 with 
representative community stakeholders. Due to concurrent consultations with SAG at the time, 
members of the SAG were not included in those interviewed. The purpose of these interviews was 
to achieve the following: 

• Elicit the range of stakeholder perspectives on the history and status of these projects, 
their concerns, hopes, and suggestions about what might be done to support and protect 
the health of these two streams ; 

• Gain an understanding of how stakeholders might wish the community to be engaged to 
influence decision-making about these two strec;tms; and 

• Develop a set of recommendations for City consideration for a community engagement 
process to develop a community-supported strategy for protecting the two streams. 

Many interviewees expressed a lack of trust in the City's approach and intent, with the perception 
of a lack of transparency and insufficient engagement efforts. Most interviewees expressed their 
desire to see the stream improvement work move forward to protect City infrastructure, improve 
habitat, and enhance the recreational components of these stream corridors. Community 
stakeholders recommended an expanded community outreach approach including workgroups to 
facilitate engagement and resolution of the technical issues around stream improvement. 

For SR specifically, there was disagreement among the community on the severity of the stream 
erosion concerns expressed in the interview summary report. The lEN report did acknowledge this 
erosion concern as expressed during the interviews, however, one SR homeowner expressed 
explicit concern for erosion while the other two residents interviewed did not express significant 
concern over the erosion issue. Others interviewed, who are not SR adjacent homeowners, 
believed significant erosion was occurring in Strawberry Run. The City listed SR as having erosion 
concerns in previous documents and studies. Some believe that stream erosion in SR is most 
prominent in the lower portion of this segment adjacent to the existing threatened private 
properties and is less impactful in the northern portion of this segment. 

Environmental Policy Commission (EPC) Presentations and Collaboration 

During this time, lEN delivered two different presentations to the City's EPC outlining the project's 
progress. At the October 18th, 2021 , meeting , an initial presentation outlined the proposed 
community engagement and consensus-build ing strategy. At the March 21 st. 2022, EPC meeting, 
lEN presented their Stakeholder Assessment Report findings and interim recommendations were 
presented: lEN developed a more detailed proposal for a consensus building approach with 
community engagement to address both techn ical and non-technical issues surrounding the 
stream health goals. EPC members were also involved in both the TR and SR CBGs. 

Brief Historical Context for TR and SR: Mayoral and City Council Guidance 

The impetus for lEN's work with TR and SR community members and City staff derives from the 
April 27, 2021, City Council Legislative session where a work session was held on the stream 
restoration projects. Following the work session , the City Council directed staff to pause the TR 
and SR projects and undertake community and EPC collaboration. Updates to the City Council on 
EPC collaboration were recorded in two memoranda to the Mayor and City Council, one on the 
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other on the "Stream Restoration Work Session Follow Up"3 from the Director of Transportation & 
Environmental Services, Yon Lambert, on May 26, 2021 and the other on the "Stream Restoration 
Update" from the City Manager at the time, Mark B. Jinks, on December 28, 2021 4 As a result of 
the EPC's collaboration with the City, three tasks were put forth for City staff in the memorandum 
from the City Manager. 

The December 2021 memos was an update showing City Staff's commitment to City Council's 
request supporting the EPC's request that City staff perform soil sampling, determine the need for 
water quality credits to meet regulatory requirements, examine the downstream portion of SR to 
determine why restoration failed there, and to explore alternatives to natural channel design. Staff 
subsequently met with EPC to discuss these, with the exploration of alternative designs forming 
the basis of lEN's work. A SR Downstream Forensic Investigations determined several reasons for 
the failure and provided recommendations that included two relevant to the upstream portion of 
Strawberry Run - protecting the SR pedestrian bridge and design and build a stable channel to 
address the flow of water to protect the downstream portion from further erosion. As noted above 
and repeated here for clarity, the May 2021 memo shows City Council's support for EPC's request 
for City staff to collaborate on alternatives to natural channel design for TR and the upstream 
portion of SR. 

Section 4: Consensus-Building Group (CBG) Formation and First Meeting 

Based on the stakeholder assessment and lEN's community engagement recommendations, a 
Consensus-Building Group (CBG) was formed. Members were identified to serve as 
representatives of the community, and to provide ideas and feedback on the various options being 
considered for each stream. Initial CBG invitations were extended by lEN with input from the SAG 
and City staff. Members from within the CBG then self-selected to work in two smaller work groups 
-one for each stream. These smaller groups are referred to as the TR CBG for Taylor Run and 
the SR CBG for Strawberry Run. 

On September 10, 2022, the first combined CBG meeting was held at the AlexRenew Building in 
Alexandria. Thirty-two community participants joined the first CBG meeting. There were seven City 
staff, seven lEN staff, and four stream experts present. Four consultants made informational 
presentations on general stream restoration, upland best management practices (BMPs) and the 
five design alternatives. The entire record of the day's event is captured on the City's website. 
Additional members were added to the CBG based on interest expressed by event attendees. 
CBG members are shown in Appendix C. 

The meeting was open to the public and began with a welcome and opening remarks by 
Alexandria City Manager, Jim Parajon. Mr. Parajon expressed his sincere appreciation for the 
community's work in assisting the City with these important projects. He also indicated that the 
community groups could take whatever time necessary to achieve an agreement on what 
practices should be implemented at these locations. Remarks were also provided by EPC Chair 

3 City of Alexandria. "Path forward with the community." https://www.alexandriava.gov/stormwater­
managemenUstream-health-improvement-community-collaboration. Accessed March 17, 2023. 

4https://static1.squarespace.com/static/603fd5769f97e558ed58da64/U60b29f06fb2ab914311 fdfc9/16223188 
54873/2021 0526+Jinks+Memo+to+CC+-+Stream+Restoration+Work+Session+Follow+Up.pdf 

s https://media.alexandriava.qov/docs-
archives/tes/stormwater/12282021 memotocitycouncilstreamrestoration.pdf 

10 



Kathie Hoekstra, and community members Russ Bailey, Bill Gillispie, and former Congressman 
Joe Sestak. Camille Liebnitzky, PE, professional engineer from the City of Alexandria gave an 
overview on the issues in both streams. 

Kip Mumaw, a professional engineer with Ecosystem Services Inc. , gave the first expert 
presentation where he provided an overview of stream restoration and a framework for evaluating 
the most appropriate design for a stream. He provided a "surgical" analogy- an initial harm before 
a future good. He recommended CBG members develop goals related to the problems they 
perceived problems, develop measurable objectives related to stream function and social context, 
develop metrics, and collect associated data , and then evaluate their solutions in terms of those 
goals and measurable objectives. 

The next two experts introduced alternative conceptual designs for TR and SR CBG members to 
compare. Five different categories of stream improvement options/approaches were offered for 
comparison- the "Do Nothing Approach," Large Wood Use, Bioengineering, Hard Armoring , and 
Minimal Intervention. These options are summarized below: 

Option 1 -"Do Nothing" with Dr. John Field, Field Geology Services 

Dr. Field provided a brief overview of the natural process within a stream. He said a stream will 
always heal or self-stabilize itself over time. Both erosion and deposition will occur in the self­
stabilizing process of a stream. Flowing water carries sediment, and , if lots of water is moving 
quickly, the water will carry lots of sediment, and as that flood recedes and velocity is reduced, 
sediment will be deposited . In SR, Dr. Field said he found that the deepening stream has reached 
its hard clay bottom and , as a result , has started to widen the stream, as is natural. He also noted 
that he has seen wood-trapping deposits in the stream, an emerging flood plain, and thinks this 
indicates the channel evolutionary phase is coming to an end. 

Option 2 - Large Wood Use with Dr. John Field- Dr. Field explained that he recommends 
adding wood to the stream to reduce erosive forces, promote stabilization , increase sediment 
deposition , and enhance aquatic habitat. He suggested using channel-spanning log jams for 
infrastructure, periodically along the streams reaches , and for culvert outlets and inlets. He also 
suggested log-crib walls for bank stabilization near private property and infrastructure, marginal 
log jams for bank stabilization and infrastructure , and individual logs to reduce erosive forces and 
trap sediment. He thought the implementation process would have less impact on trees and 
acknowledged concerns with wood , noting the importance of properly anchoring the wood and 
sharing how wood strength and stability compares to manufactured materials. He also said upland 
BMPs would take many years to become fully effective, and that wood projects are a good bridge 
during that time. 

Option 3- Bioengineering- AECOM represented by Brandon Alderman 

Mr. Alderman explained that this approach uses a mix of hard armoring and vegetation and is the 
most robust alternative proposed by AECOM. The design uses geotextile soil bags to grow and 
support vegetation. The design creates a retaining wall but can be constructed on vertical slopes. 
He said construction requires a lot of soil compaction, and equipment. He noted that a lot of the 
steeper slopes would remain. 
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Option 4- Hard Armoring - AECOM 

Mr. Alderman described this approach as the traditional approach using riprap and other hardened 
materials. He noted it can be quickly implemented , but that it has the most destructive 
intervention , requires regular maintenance, and not as conducive to in-stream and bank habitat 
development than the bioengineering alternative. 

Option 5- Minimal Intervention- AECOM 

Mr. Alderman said that this approach is as close to a do nothing as can be achieved at the site. He 
explained that it can be implemented very quickly, minimizes tree impacts, has a simple design , 
but needs more frequent maintenance. He also explained that the alternatives he was describing 
could be mixed and matched on the TR and SR projects. He noted that they all require site 
preparation, construction access, grading limits, material delivery, soil compensation , and safe 
working areas. He also talked about the varying amounts of mitigation work required of these 
three AECOM alternatives. 

Upland Best Management Practices - Hirschman Water & Environment, LLC 

In addition , Dave Hirschman, Hirschman Water & Environment, LLC shared his expertise on 
upland best management practices (BMPs). Members of the CBG had expressed interest in 
learning whether upland BMPs could have an impact on the qual ity and quantity of water in TR 
and SR. Mr. Hirschman told members that within the City of Alexandria , upland watershed 
practices are strictly controlled by a suite of federal , state, and local laws. He noted , however, that 
there is room for additional voluntary practices (known as retrofitting) installed by willing 
landowners who are not pursuing development or other activities requiring any legal 
considerations. 

He also expla ined how current studies, taken as a whole, show that the impact of these upland 
BMPs takes 50 to 60 years to reach their full potential and that more studies are needed due to 
the difficulty in ascertaining cost and impact. Mr. Hirschman discussed the importance of the 
upland practices as a part of the total approach to both water quality and water quantity and 
overall stream health , but that they are not capable of addressing downstream or in stream issues 
caused by erosion . 

Reflection on the Two Stream Community Engagement Processes 

In comparing the TR and SR community engagement processes, there were clear differences in 
technical content, engagement structure and approach. Those key differences include: 

• TR has significant infrastructure in jeopardy of failure while SR does not; 
• The TR community leadership remained stable and constant while SR transferred 

community leadership during the engagement process; 
• A common theme between TR and SR was dedicated community leadership which 

contributed to the success of both groups; 
• Although both SR and TR flow through public property, SR flows immediately adjacent to a 

private residential area ; 
• Due in part to the proximity of SR to members' homes and , therefore, the more personal 

nature of the issues discussed, the SR community members were more hesitant, at first, to 
trust working with City staff in a consensus-building process than were the TR community 
members; 
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• The complexity of the issues related to SR required continued guidance and facilitation 
assistance throughout the lengthy engagement process. 

Section 5: Taylor Run- Process and Outcomes 

The TR Stream Restoration project is part of the stormwater infrastructure system and involves 
approximately 1 ,900 linear feet section of stream near the Chinquapin Park & Aquatics Recreation 
Center, along the walking path in Chinquapin Park and Forest Park. The project limits are from the 
culvert on the property downstream from the Chinquapin Park & Aquatics Recreation Center 
within City parkland for approximately 1 ,000 feet and enters First Baptist Church property for the 
remainder of the project limits. 

The stream corridor is highly disturbed with severe bank erosion , stream downcutting and 
widening at various locations, undermining of trees, along with two exposed sanitary sewer 
infrastructure crossings, an exposed sanitary sewer manhole, and erosion around stormwater 
infrastructure. Significant amounts of fallen trees, riprap, and debris can be found in the channel. 
Ongoing erosion along the stream banks is deteriorating water quality and threatening existing 
infrastructure. 

The project's main goals include protecting the stormwater pipe outfalls and manhole present, 
stabilizing the stream banks, protecting exposed sanitary sewer pipes, and managing the 
hydraulic stream flow reg ime. Whenever possible, and when a greater impact will not be created , 
on-site materials will be used in the construction of the project. The project stakeholder team for 
the City's stream restoration projects include Transportation and Environmental Services (T&ES), 
Department of Project Implementation (DPI) , Recreation , Parks, and Cultural Activities (RPCA) 
Parks Services, the lEN consulting team, and the community. 

A TR CBG was formed in Fall 2022 at the September 2022 meeting so that the community and 
City could collaboratively develop alternatives to the original 'natural channel design' approach to 
resolve the stream issues. The TR community workgroup held 5 meetings between the first 
September 2022 meeting including the final one in March 2023. 

As mentioned above, The TR CBG chose to recommend a "minimal intervention approach" which 
focuses on protecting critical infrastructure, while providing for, minimal construction in access 
paths and set-up areas and minimal environmental damage such as tree loss and the avoidance 
of wetland impacts, wh ile still addressing the infrastructure issues. The City has presented a 
"minimal approach" to stabilizing the critical sanitary infrastructure and reducing water flows at the 
culvert inlet. A "large wood option," which uses wood as an erosion stabilization technique and 
streamflow stability tool, has also been presented to the CBG. 

There has also been discussion of a "hybrid approach" that would use elements of the City's 
minimal intervention approach and the .large wood approach. Only conceptual designs have been 
presented to the CBG. Following the consensus decision by the CBG through this engagement 
process, the City would then seek to procure a consultant to create an engineered plan set. The 
City will continue to include robust community input throughout the design process, including in 
the initial design phase and at the 30%, 60% and 90% design completion process points. The 
following Taylor Run project goals have been identified by the CBG: 

• Protect biological diversity 
• Preserve existing tree canopy 
• Protect infrastructure services 
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• Minimize erosion , sediment flow, and land loss 
• Have infrastructure repairs done in an effective and attractive manner 
• Promote cost effectiveness 

Reflection on the TR Community Workgroup Meetings and Dialogue Process 

From September 2022 through March 2023, the TR CBG participated actively and frequently in a 
robust dialogue process. Strong leadership by both community leaders and City staff led to an 
open and transparent information exchange which included City staff, City consultants with lEN 
facilitating most of the meetings. 

One of the more important aspects of this dialogue process was the continuous participation by 
both community members and City staff. Following a somewhat rocky start to the engagement, 
members began to understand both the technical issues such infrastructure protection as well as 
learning to trust each other that the information presented was both accurate and considered the 
viewpoints of the community. An example of this would be the acceptance that a large wood 
option could work in certain places within the TR stream channel. On the community side, 
members better understood the need for strong infrastructure protection as a responsibility of the 
City to its citizens. 

Furthermore, we witnessed a "scaling up" of viewpoint and perspective by community members 
meaning that initially, community members were concerned about this particular practice being 
used or that practice but toward the end of the dialogue, when trust was established , community 
members began to offer a more generalized, relaxed approach to resolving the issues within TR. 
An example would be shown above on the sewer pipe protection where community members 
relaxed their interest to seeing what the City would design for those pipes knowing they were an 
integral part of the ongoing design process and would have frequent, substantive input. 

TR community members frequently discussed the concept of better utilizing upland stormwater 
practices within the TR watershed and across the City. At several of the TR informational 
meetings, City staff presented data regarding the use of upland practices throughout the TR 
watershed. This culminated in a report by City Staff, Taylor Run Watershed Analysis: The Effects 
of Implementing Stormwater Facility Best Management Practices (BMPs) in the Watershed on the 
Stream Channel shown in Appendix D, where staff analysis showed that BMPs target water 
quality and while some runoff reduction is provided by infiltration , BMPs are not the right tool to 
address immediate erosion impacts in the stream. V\'hile it is clear that the City is required to focus 
on upland practices when development is occurring through established regulatory mechanisms, 
there was a strong desire by community members to enhance these practices for TR. There 
continues to be a disconnect in understanding there may be little room to enhance these practices 
above and beyond the current regulatory framework. 

Lastly and most importantly, the TR community group took ownership of the dialogue process. 
They evolved their thinking to adopt a responsibility for the outcome(s) that could be possible for 
this stream improvement project. Th is evolution of group thought is a result of their shared initial 
goal setting , elevated trust in both their own group and with the City, superior community 
leadership and an increasing understanding of the "why" it needs to be done and technical 
knowledge gained in the dialogue. 

The following recommendations agreed upon by consensus of the TR CBG are summarized 
below. Please see Appendix E for the full recommendation's worksheet: 
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• Construction practices: Work on the infrastructure protection shall be done within the 
portions of the stream shown on the engineering proposals presented to the CBG in a 
manner calculated to have minimal impact on the wetlands and key forest communities 
adjacent to the stream and on the stream bed and banks. Selected options should be 
engineered to withstand flow rates. Construction paths should be clearly outside the 
boundaries of the wetlands. Between the upper sewer line crossover and the mid-stream 
crossover, trees on the Chinquapin Park side of the footpath should not be cut or harmed 
by affecting their root structure or otherwise. 

• 

• 

• 

• 

• 

• 

• 

Similarly, the large (City champion) red maple on the stream side of footpath should not be 
cut or otherwise harmed. Other trees that should not be cut or otherwise harmed were 
identified by the CBG and are listed by their tag numbers within the worksheet reflected in 
Appendix E. 

Construction equipment access and work between the two sewer line crossovers should 
take place, to the extent possible , on the path in the middle of the park coming down the 
hill from Chinquapin Circle to the mid-stream crossover, and along the stream bed 
between the crossovers. 

Design review: The current community members of the CBG should be recognized as a 
stakeholder group that will participate in the design consultation process at the 30%, 60%, 
90% and 1 00% design stages. The City desires to open up and increase engagement to 
the larger community as appropriate during the design process. 

Upper Culvert protection: A stone covering of the culvert walls facing the stream should 
be put in place and concrete rubble removed as appropriate. 

Upper & Lower Sewer Pipe Protection: City staff should select from the options 
presented to the CBG. See "Other Considerations" below. 

Manhole Cover Protection: City staff should select from the options presented to the 
CBG as well as the following option: Consider removal of the "skirt" of concrete from base, 
install several large stones at base of the cone and the lower stream bank to prevent 
erosion of the bank. 

Post-work Restoration: The City and community group will work together throughout the 
design and work process to develop and accomplish a comprehensive ecological 
restoration plan for TR that the City and the community will be proud of. Adequate funding 
for the restoration should be part of the funding for the improvement project. 

Lower culvert protection: No repair work is needed at this time. Culverts should be 
cleared as needed to allow for free flow of the stream through the culvert . . 

Other Considerations: Seven community members of the CBG believe the City should 
consider including a large wood component in its package of infrastructure maintenance 
techniques, if the construction can be done consistently with the construction practices set 
out above. Two community members of the group believe that Large Wood components 
should not be placed in TR. The City should advise the community members of the CBG of 
its reasons for selecting its proposed maintenance techniques. 
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Section 6: Strawberry Run - Process and Outcomes 

The Strawberry Run (SR) stream improvement project is part of the City's stormwater 
infrastructure system and involves approximately 900 linear feet section of stream located west of 
Fort Will iams Parkway, east of Taft Avenue, and north of Duke Street. The project limits are 
approximately 500 feet north of Duke Street and continue north (upstream) to the culvert under 
Fort Will iams Parkway. A more complete description of SR is found on the City's Strawberry Run 
Stream Restoration website.6 

From September 2022 to March 2023 , lEN facilitated four SR CBG consensus-building meetings 
by Zoom in addition to the initial in-person meeting. The CBG meetings were interspersed with two 
facilitated meetings for community members, as well as phone calls and emails to SR community 
leaders. The SR CBG membership is listed in Appendix C. A stream walk with community 
residents, City staff, and Dr. Fields was held in November 2022. 

Community members began their lEN-facilitated discussions with City staff lacking trust in the 
City's prior engagement process and with concerns that T&ES may not be fully open to answering 
their questions about City objectives, addressing their interests, and supporting alternative 
approaches put forth by the community. 

Although these concerns kept the SR CBG from identifying goals and objectives during the first 
SR CBG Meeting on September 1 01

h, both community residents and City staff continued to 
participate in subsequent meetings. During this engagement process, the SR community 
members consistently articulated the interests and concerns most important to their members. 

The SR community group offered an initial narrative explaining their perspective. This is shown in 
Append ix F. 

These included (1) exploring alternatives to natural channel design , especially Dr. John Field's 
large wood approach, to improve water quality and reduce storm flow; (2) protecting the one 
private property from erosion , (3) minimizing work in the stream to protect flora and fauna in and 
around the stream, with the most of their focus on protecting trees , and (4) exploring ·the impact of 
upland best management practices on the stream. These objectives informed the community's 
direction and their contributions to the consensus-building process for the SR Recommendations. 

Of the three AECOM alternative approaches presented to the community at the meeting on 
September 10, 2022, the minimal intervention approach was described as the least likely- during 
implementation- to disturb flora and fauna in the stream and around it and, especially, to 
min imize harm to trees- key objectives expressed by all members of the SR community. The SR 
community group, however, continued to be most interested in Dr. Field's use of large wood for his 
description of its ability to (1) support aquatic flora and fauna with less damage to trees during 
implementation, (2) reduce the velocity of stream flow, and (3) using a wooden crib wall on the 
one impacted private property to stabilize the banks of the stream 

To further support the SR community in its decision-making process, City staff enabled lEN to 
invite both AECOM and Dr. Field to further explain their proposals and especially allow Dr. Field to 
provide more details on the impact of the large wood approach on limits of disturbance, tree loss, 
and maintenance costs, all of which had also been provided by AECOM. Dr. Field conducted a 
stream walk with community members and City staff during his second site visit in November 

6 https://www.alexandriava.gov/stormwater-management/project/strawberry-run-stream-restoration 
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2022. Although City staff expressed concerns with some of Dr. Field 's conclusions, they provided 
community members with schematics on the City website7 showing not only AECOM's 
approaches but also Dr. Field's approaches in key locations in Strawberry Run. 

Reflection on the SR CBG Meetings and Dialogue Process 

As reflected in the TR reflection piece above, several circumstances threatened to derail 
collaboration early in the engagement process. A lack of trust between community members 
and City staff had developed before members joined the SR CBG. The community also lacked 
clarity on City staff's current intentions and objectives for the stream. The lack of clarity resulted 
not only from departures from initial concerns about water quality and TMDLs, but also from Dr. 
Field's statements that erosion in Strawberry Run was natural and slowing down. In contrast, 
engineers on City staff believed strongly in erosion 's potential to harm the stream banks, the 
trees along the stream, and private property. 

City staff also wished for clarity when community members of the SR CBG were hesitant to 
commit to goals for the stream without additional information on City goals for the stream. The 
fact that both the community and staff had been hoping for a resolution since 2021 added to the 
frustration felt by everyone. 

Furthermore, despite City staff attempts to share how new engineering practices would be 
implemented and used with much less disturbance of natural habitat, the failure of the prior 
downstream restoration also weighed on members of the community familiar with that area. 

Moreover, community members were keenly aware of the enormous impact they perceived the 
original natural channel design would have had on the stream and surrounding area , which was 
for several- their own backyard. 

All of the above makes for understandable differences of opinion , any of which could have 
permanently stymied ongoing discussions. Notwithstanding and albeit with some 
delays between meetings, the community and City staff kept at the consensus-building process. 
They learned about the private property currently damaged by erosion and explored the 
applicability of the various alternative approaches together. To the community and City staff's 
credit, no participant allowed differences to keep them from contributing to solutions during the 
final consensus-building process. They aired their different concerns and worked with others to 
address them in the solutions they agreed to support. The participants in the final two meetings 
worked together to tweak proposals for 15 recommendations, working until every participant 
was comfortable with the proposal, at which point, consensus was reached . 

Finally, leadership in the community kept passionate and dedicated members focused on a path 
forward over many months while City staff spent countless hours weaving adaptive, responsive , 
collaborative process into a formal structure of City administrative practices. The result for those 
committed to this process is not only workable solutions, minimal impact on the ecosystem, 
protection for private property, and the future potential for the development of urban, effective, 
wood structures to reduce stormwater flow and erosion where specified but also the beginning 
of a successful ongoing relationship framed by the recommendations in this report. 

7 https://www .alexandriava.gov/sites/defauiUfiles/2023-01 /Strawberrv%20Run%20Packet 01242023 compressed .pdf 
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Community Interests Supported in the Recommnedations 

After learning the strengths and weaknesses of each alternative, the community continues to 
express a strong interest in having as little repair, as few access roads, and as minimally sized 
equipment as are necessary in Strawberry Run --to minimize impact on the ecosystem. To the 
extent necessary to repair the east and west stormwater outfalls and to the extent necessary to 
repair areas along the stream and adjacent gullies to manage hydraulic stream flow, the SR 
community strongly supports the use of the large wood conceptual designs proposed by Dr. Field . 
In fact , the community supports the large wood approach for the structural elements of any 
necessary instream restoration structure. The community desires this approach as opposed to the 
use of more hardened approaches. 

Collaborative Effort Reflected in the Recommendations 

Although City staff had shared its original preference for natural channel design two years 
before, and then shared new City-approved alternatives created by AECOM in response to 
interests expressed by the combined communities of TR and SR, City staff recognizes the SR 
community's strong support for the large wood approach and has stated their willingness to 
explore the suitability of this approach in SR in their next steps for design and implementation. 
The consensus-based recommendations pertaining to the use of large wood in general , and 
wood basket structures and log jams, specifically, reflect the staff's commitment to working with 
the SR community to explore the appropriateness of this approach in the stream. 
Likewise, the community's commitment to working with staff is demonstrated by the community 
agreeing to repairs in specific locations of the stream, even as the community requests the 
repairs be done with as minimal an impact on the ecosystem as possible. Similarly, the 
community also trusts that it will be able to continue to provide input as the conceptual designs 
are developed and implemented in specific locations in SR. 

City Staff Ongoing Commitment with the Community Reflected in the Recommendations 

City staff will continue to engage the SR community during the design and implementation 
stages at 30, 60, 90 percent completion levels. Staff will reach out to the community to 
request their comments and questions. In addition, City staff has committed to reaching out 
directly to the owners of properties adjacent to any stream-related activity conducted by the City 
for further input during these stages. The staff will also invite the larger Alexandria community to 
participate along with the SR community and adjacent property owners. 

Although the SR community did not achieve full consensus as indicated by the failure to reach 
consensus on the appropriate mechanisms for repair at the north end of the stream, 15 of the 18 
proposed recommendations initiated by community members were developed into final 
recommendations to the City through the consensus-building process. After the SR CBG had 
completed its recommendations, the community leader stated to all staff and community 
members present that she hoped the rest of the process would result in a win-win for everyone. 

SR CBG Consensus-Based Recommendations 

Community and City staff members of the SR CBG offer the following consensus-based 
recommendations: 

General Recommendations 

• Overarching Recommendation: To the extent that work is deemed necessary by the 
work group, the large wood option approach presented by Dr. John Field , Field Geology 
Services, will be utilized. The resulting design , contracting , and implementation have to 
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follow City regulations , engineering ethics principles, and show a good stewardship of 
public funds. 

Specific Request for Dr. Field: The CBG strongly recommends that Dr. Field be 
significantly involved in the design and execution of the project, and we urge the City to 
enable that in compliance with the VPPA. 

• Ongoing CBG and Community Engagement: The current CBG and the broader 
community (City residents) will participate and provide input before decisions are made at 
all stages of the project including initial design and the city-led 30%, 60% and 90% 
designated design stages. 

• Minimal Size of Access Road: Access road length and width in the SR riparian zone will 
be kept to an absolute minimum to allow direct access to do the necessary work. 

• Minimal Impact of any Access Road: Any temporary road leading into and across the 
riparian zones will be designed and constructed to minimize ecosystem impact, including 
to protect tree roots for equipment crossing. 

• Protection of Trees: High value trees identified by the community in consultation with a 
certified arborist with a specialty in urban forestry will be marked for preservation and will 
be avoided during project implementation . Where possible and recommen.ded by a 
certified arborist, pruning should be considered as an alternative to removal. 

• Minimal Size of Equipment: To minimize disruption to the ecosystem and adjacent 
neighbors to the stream, the smallest equipment able to accomplish the work will be 
utilized. 

• Practical and Beneficial Removal of Broken Pipe, Concrete, and Unnecessary Rip 
Rap: Only when practical and beneficial to the SR ecosystem, legacy broken pipes, 
concrete, and unnecessary rip rap will be removed from the stream and riparian zone 
within the work areas, including in front of and in close proximity to the private properties. 

Miscellaneous Practice Recommendations: 

• Fencing : Replace the damaged safety fence around the culvert at the Ft. Williams 
Parkway. Place a safety fence around the culvert on Duke Street. Both new fences should 
consist of aesthetically pleasing materials per the Park Facilities Standards Manual. 

• New Name and Signage: The CBG would like to discuss renaming the area, as well as 
consideration for new signage, by participating in the standard naming process described 
on the City's website . 

Recommendations Pertaining to Specific Locations: 

• Wood Basket Structures: Repair scouring of the west stormwater outlet and repair as 
needed the east stormwater outlet, placing wood basket structures under both the west 
and east outfalls. Any work in the west outlet should utilize the wood option and shall be 
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executed via collaborative consultation between the City and the stakeholders, particularly 
proximate property owners. 

• Log Jams: Investigate placing log jams along the stream and in the adjacent gullies to 
manage the hydraulic stream flow regime. If determined to be necessary, access should 
occur only where it has already been established. 

• Existing Non-natural Debris Blockages: Remove where necessary, practical , and where 
work is already occurring --to prevent bank scouring , particularly broken cement slabs. 

• Property Bank Erosion: Investigate stabilizing options with the stakeholder group and 
specifically the adjacent property owners 

Recommendation for a Consultation with the City Attorney: 

At a point in the design process where there is sufficient information , City staff will consult with 
the City attorney for guidance if the City may use City funds and funding obta ined from non-City 
entities, such as grants provided by the Commonwealth of Virginia , reg ional government 
entities, and the federal government, to repair erosion on the private properties. 

Proposals Where No Consensus Was Reached Due to Lack of Community Support 

The following proposed recommendations were not agreed to by consensus because three 
members of the community were unable to support them. 

• North Outfall : Repair the scouring of the north six-foot stormwater pipe outfall (culvert). 
• Plunge Pool: Slow the velocity of the stormwater as it exits the pipe with a plunge pool 

primarily with a wood structure. 
• Crib Walls : Shield the outfall 's nearby banks from the water's velocity by wooden crib 

walls of short distance. 

While most City and community members supported these proposals, three community members 
said they would like to know if these interventions are necessary, and , if so, what minimal 
intervention would best solve the problem. The underlying interest expressed by these members 
was a desire to learn what is causing the increased flow of water in the stream. They did not 
achieve consensus on these issues until a study had been done to determine th is, and so they 
hesitated to choose an option that might not be best for this situation. 

Proposals Where Community Consensus Was Reached but No SR CBG Consensus Due to 
Lack of Time at the Final SR CBG Meeting 

Community members supported two additional upland BMP practices. These proposals are 
included in SR Worksheet in Appendix G for review because- due to lack of time- the SR CBG 
(consisting of both staff and community members) did not have the opportunity to confirm approval 
or revise them through the consensus-bu ilding process in the hope that a resolution suiting all 
members could be reached. 
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lEN Recommendations to the City 

The following are our recommendations for future community engagement regarding 
environmental or engineering improvements with the City of Alexandria and for these two stream 
improvement projects: 

Recommendation #1: Create an email Listserv for updating on project progress 

Recommendation #2: Continue the CBG groups participation till project conclusion. (The City has 
indicated that this will include the broader Alexandria community as well). 

Recommendation #3: Create a standing Community and City staff group which addresses 
community engagement and follows the 2014 City Handbook for Civic Engagement.8 

Recommendation #4: With City support and incentives, create a local stream advocacy group for 
TR including the local schools in the group. 

8What's Next Alexandria . Handbook for Civic Engagement. January, 2014. 
https://www .alexandriava. gov/sites/defauiUfiles/2021-11/Whats-Next -Alexandria-Hand book-Civic-Enqagement-Enqlish-
2014.pdf Accessed March 22, 2023. 
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Appendix A -Stakeholder Advisory Group (SAG) Members 

Roy Byrd 
Carter Flemming 
Kathie Hoekstra 
Kurt Moser 
Steve Walz 
Erin Winograd 
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Prepared by the Institute for Engagement & Negotiation (lEN), University of Virginia 

May 2022 

Assessment Background 

The University of Virginia 's Institute for Engagement & Negotiation (lEN) was asked to assist the 
City of Alexandria in two stream health improvement project(s) implementation . Initial efforts to 
implement these projects were not successful due to opposition to the original stream 
restoration design . In addition , City residents , including environmental advocates, were not 
satisfied with the City's work on engaging the public, being transparent with their stream 
restoration plans, and keeping residents informed on City plans, progress, and funding 
commitments. 

lEN proposed conducting a stakeholder assessment in the form of stakeholder interviews, in 
order to surface stakeholder concerns, hopes, and suggestions for what might be done to 
support and protect the health of these two streams, as well as to learn how stakeholders might 
wish to be engaged to influence decision-making about these two streams. As a first step, lEN 
formed a stakeholder advisory group (SAG) to provide lEN guidance for stakeholders to be 
interviewed, the questions to be asked, and the community engagement process that might be 
proposed as an outcome of this assessment. The SAG comprised seven representatives of 
different community interests, including the City's Environmental Protection Commission (EPC) , 
the Environmental Council of Alexandria (ECA) , Seminary Ridge Civic Association , Wakefield­
Tarleton Civic Association , and stakeholders of Taylor Run and Strawberry Run . Appendix Two 
shows the SAG members. Guidance from both the SAG and the City project team led to 
identification of both City staff and community stakeholders for interviews, which were 
conducted in February and March 2022. Append ix Three lists those interviewees. During this 
time, lEN delivered three different presentations to the City's Environmental Protection 
Commission (EPC) outlining the project's progress. Following the March 2022 EPC meeting 
where interim recommendations were presented , lEN developed a more detailed proposal for a 
consensus building approach with community engagement to address both technical and non­
technical issues surrounding the stream health goals. 

The following information summarizes lEN's findings from the interviews of both City and 
community stakeholders. Notes from the interviews are included in Appendix One. 

Assessment Process 

As a part of the City of Alexandria stream health improvement projects for Taylor Run and 
Strawberry Run, lEN conducted a stakeholder assessment comprised of 17 stakeholder 
interviews. Guided by consultation with both the SAG and City project team , six of these 
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interviews were conducted with city staff and 11 with community stakeholders. Due to the 
continued consultation of SAG members throughout the project, members of the SAG were not 
included in those interviewed . The purpose of these interviews was to achieve the following : 

• Elicit the range of stakeholder perspectives on the history and status of these projects, 
their concerns, hopes, and suggestions about what might be done to support and protect 
the health of these two streams. 

• Gain an understanding of how stakeholders might wish the community to be engaged to 
influence decision-making about these two streams. 

• Develop a set of recommendations for City consideration for a community engagement 
process to develop a community-supported strategy for protecting the two streams. 

The interviews were conducted as qualitative interviews. During qualitative interviews, the 
interviewer uses a set of questions to guide the conversation but is not strictly bound by the 
questions. The goal is to fully explore with the interviewee's perspectives, concerns, hopes, and 
suggestions. As part of this process, to create a space where people may speak freely , 
interviewees are told that their comments will be synthesized with others and not attributed to 
specific individuals. To assure this , interview notes were logged by the lEN team in one single 
Google Doc without names attached. The interview questions were as follows: 

( 1) What is your current role and how are you involved with these two streams? 

(2) Is there any specific history relating to these two streams, their uses, their role in the 
neighborhoods or community that you would like to share .. . or would be important 
for us to understand? 

(3) What are your concerns- and your hopes- for the future of each of these streams? 
Taylor Run? Strawberry Run? 

(4) What kinds of information would be helpful or important for you and others to be able 
to participate meaningfully in creating a collaborative strategy for Taylor and 
Strawberry Run? 

(a) For example, presentations about different methods of addressing stream 
degradation, field trips , data, etc.? 

(b) And who would you like (or trust) to provide this information? Specific types of 
experts, or state agencies, or the PDC, or university scientists or engineers? 

(i) Is there a specific person - - or type of person -that you think would be 
trusted by ALL participants in the process? 

(5) What are different options for the streams that you would like to be explored in 
moving forward? Or that you would like to learn more about? 

(6) How might we best engage the different communities and stakeholders for each 
stream? 

(a) Presentations, listening sessions, open houses with experts, workshops with 
maps, focus groups, field trips , different languages, timing to ensure equity 
and inclusivity 

(b) Taylor Run community and stakeholders- i.e., people who are impacted by 
it, and use it or enjoy it? 

(c) Strawberry Run community and stakeholders? 
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(7) What would success look like to you? In terms of the streams? For the communities? 
For equity and inclusivity? 

(a) Taylor Run success? 

(b) Strawberry Run success? 

(8) What else might be important for us to know in order for us to design a successful 
collaborative, equitable, and inclusive decision-making process for Alexandria? 

(9) Who else would you suggest we talk to? 

(a) at the city level? 

(b) other stakeholders in the community? 

I EN conducted all 17 interviews and , where possible, two staff were present at all interviews. A 
considerable amount of common ground emerged during these interviews. While there was a 
range of views about how the city might protect stream health, all interviewees expressed a 
willingness to work out solutions for the streams in a way that could be supported by the 
community and City. 

Similarly, many similar concepts and ideas emerged from the interviews, indicating significant 
common ground. All interviewees were open in discussing the history of the effort to date, the 
history of community tension over these restoration projects, and the management of 
information by the City. They also shared a desire for protecting stream health and preserving 
city infrastructure, recreational opportunities, and the conservation of homeowner property. The 
following is a synthesis of find ings and common themes from these interviews. Detailed notes 
from the interviews are shared in Appendix One. 

Key Findings 

The overall key findings from the interviews, below, reflect common shared perspectives rather 
than actual quotes from stakeholders. They are not presented in any priority order, and each is 
a synthesis of numerous comments. 

• Taylor Run contains good biodiversity and unique environmental components . 

• The City did not conduct a transparent community engagement process regarding the 
stream projects. 

• Adopting a minimal intervention yet holistic approach to stormwater impacts and stream 
health will be essential for progress. 

• The original natural channel design (NCO) was not acceptable to the community due to 
the loss of biodiversity and tree canopy cover that would be incurred. 

• A smaller group of technical experts collaborating with an informed community should 
come together and resolve the stream restoration design issues. 

• Other City departmental staff and their expertise were not utilized effectively with these 
projects. 

• The community understands the importance of maintaining city infrastructure that exists 
along Taylor and Strawberry Run , with a conservation-minded approach to protect the 
diverse habitat of these streams. 

• City residents want to be engaged with these projects and desire continued involvement. 
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• Civic associations can play a leadership role in the community engagement process. 

• An expanded community engagement process is needed to heal from past engagement 
processes. 

In addition to the above key findings , the following are a synthesis of interviewee concerns, 
interests, informational needs, and additional ideas relating to the future of the two streams. 
Concerns and interests can be aligned and often overlap, as reflected below. For each topic a 
short summary of interviewee comments is provided, and bulleted points reflecting interviewee 
comments are offered as a further window into their perspectives. These bulleted points are 
either a synthesis of combined interviewee comments and/or direct quotes. 

Stakeholder Concerns 

The stakeholders interviewed overwhelmingly emphasized the value of Taylor Run , and , to a 
lesser extent, Strawberry Run . The concerns reflected in the interviews were focused largely on 
disagreement about the approach to take to improve these areas, and frustration with the 
community engagement process to this point. 

1. Engagement Process 

There is the perception of a lack of acknowledgement from the City about the value of Taylor 
Run in terms of ecosystem services and also the limited amount of natural space City residents 
can access within the City's borders. Given the rarity and uniqueness of such a natural area 
with in Alexandria, many stakeholders noted frustration that the original plans proposed by the 
City would likely have dramatically altered the character of Taylor Run to the detriment of the 
City and its residents . Several interviewees noted that the space is used as a living classroom 
for local teachers and students , serving as an educational resource in a way that would be 
irreplicable elsewhere in the City. 

• "TES (Transportation and Environmental Services) has been very condescending 
about the tree loss and dismissive of the ideas of trees as critical infrastructure." 

There is a broad perception that the City has operated without transparency in their process 
which has left many stakeholders feeling disappointed and distrustful. Some examples 
mentioned include long periods without updates regarding the projects, instances where 
presentations from the City were provided without the opportunity for public comment, 
questions, or input, and in cases where feedback was solicited , lack of communication about 
how the input was used. Stakeholders expressed overwhelmingly the desire for improved 
communication with the City , and opportunities for more regular engagement in addition to 
information sharing . 

• "I hope the City could have a more fluid relationship with the Community, identify 
shared values, and involve scientists with expertise in these streams." 

• "There has been little communication from the City since the legislative session 
last year" 

• "What happens to the suggestions put forward , how are they vetted? If they 
weren't accepted and included, we'd like to know why. How many times do you 
want us to show up and then we don't know what happens to our input?" 

• They can say "we had community meetings, we had community input. " "But you 
feel like the staff just does what it wants to do.' 
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• "Trying a lot of options for outreach and posting it physically in these places (at 
the high school , in Chinquapin Park, at the churches) , not just online. There are 
going to be some people on both sides of this who are very entrenched. 
Reaching and engaging everyone else would be important to come to a 
consensus. Not just addressing the loudest people in the room ." 

Initial frustrations and breakdown in communication for all parties has impeded constructive 
dialogue for moving forward . All interviewees are passionate about th is issue and feel that they 
have the best interests of the City at heart. Like all projects, the plans for Taylor Run and 
Strawberry Run were impacted by the pandemic, which contributed to the challenges in 
communication between parties. Many interviewees were optimistic that a good working 
relationship could be established moving forward with effort, intention, and transparency. 

• "It's unfortunate that there are some very vocal minority opinions that have been 
in many different contexts disparaging of City staff. The struggle is that when City 
staff attempts to facilitate , cooler heads don't prevail. City staff gets [criticized] 
quite a bit and they work very hard to do good work for the City. " Because some 
folks are biased against them, it would be helpful to have a third-party facilitator 
for discussions. 

There is a lack of understanding on the part of stakeholders regarding the parameters of the 
Virginia Department of Environmental Quality (DEQ) funding and what steps might be required 
in order for the City to use it. Several stakeholders mentioned the DEQ funding in their 
interview, noting that they had inquired but not received a response to their inquiry, or others 
who thought they were aware of the parameters offered their interpretation, which varied from 
interviewee to interviewee. This represented a specific point of frustration for those stakeholders 
who are aware of the extent to which this funding influences the outcome of this process. 

There is concern that engagement to this point has not reached all communities , particularly 
those that have been historically underserved. A few interviewees noted that engagement on 
this front typically centers around those who have the time and knowledge on this topic, and 
who might already be familiar with organizations like the EPC where they can learn more. Some 
interviewees observed that the process could benefit from the inclusion of voices who aren't 
typically engaged , but who are just as invested in the health of the City. 

• "Alexandria is extremely transient. Some really vocal residents will be gone in three 
years. Others who have lived here forever won't say a word. Immigrant populations 
often live in apartments, anecdotally they stay here longer than the higher earning 
professionals. It's very difficult to reach that community, but they need to be 
engaged. We have a significant Ethiopian population , so we started posting more in 
Amharic. More work like that is called for. " 

• "The African American community has often been pushed around. They were 
displaced in the 60s for Fort Ward Park. It's important to engage with that 
community, we're talking about long term residents." 

2. Safety 

The concrete slabs, dead trees, and eroding areas could impact the safety of area users. The 
concrete also detracts from the aesthetics of the space. Many interviewees noted that there are 
lots of ways that Taylor and Strawberry Run could be improved that don't involve stream 
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restoration . Most frequently mentioned were the concrete slabs in both areas wh ich can be 
unwelcoming to new visitors and impact the safety and aesthetics of the spaces. 

3. Presenting and Using Unbiased, Science-based Data and Other Expertise 

Many interviewees expressed concern that the City relies heavily on engineering expertise and 
discounts or fails to utilize the experience of the City's Natural Resources staff. The Natural 
Resource staff are broadly recognized by stakeholders as knowledgeable resources who are 
experts in the fields , and the perception that they have not been consulted throughout these 
processes has contributed to the distrust felt by many stakeholders. This point combined two 
common themes that resonated through the interviewees: 1) disagreement about the data being 
used (where Natural Resources staff might have refuted data or offered points of information not 
being considered , if they had been consulted) , and 2) frustration about the treatment of those 
involved who are seen by many as obvious resources for this decision-making . 

• "We're being told the streams aren't that healthy, but from my perspective there's no 
data to back it up." 

• "The City has used models developed for other streams that do not apply to these 
streams. " 

• "The City has relied on its own people with vested interests who are good engineers 
but who are not biology experts. These projects require a deeper understanding of 
the science pertaining to these streams- on biodiversity, birds and other animals, 
plants, and human health . 

4. Options to Address Increased Stormwater Surges in Taylor Run and Strawberry 
Run and the Resulting Impacts on the Sewer Line, Erosion, .and the Environment. 

The stormwater volume of the streams exceeds their capacity which has negative ramifications 
for each space and will be further exacerbated by climate change and development. This point 
was mentioned by several interviewees who felt that any implementation of natural channel 
design would be erased by the extreme stormwater flows , and that it would be more logical to 
invest in stormwater measures upstream (retention ponds, bioswales, etc.) that would alleviate 
the volume. 

Stream restoration requires significant maintenance to remain viable and some are concerned 
that the City might not commit sufficient attention or resources to that effort. A few interviewees 
noted this point in conjunction with the question about the DEQ fund ing (above) , speculating 
that maintenance of any project using the funding would only be required in the short term and 
not maintained in perpetuity. There was concern that the City would have to allocate resources 
to maintain any stream improvement work and that other City departments were resource­
limited , such as City Parks. 

The sewer lines are essential infrastructure, though it is not widely understood what types of 
intervention are required (as opposed to preferred) by the City in order to do this work. Many 
interviewees expressed understanding of the need to maintain the sewer line, but viewed the 
footprint needed for that maintenance as significantly smaller than what was orig inally planned 
for the Taylor Run restoration . Several interviewees expressed confusion around this topic and 
interest in learning about the specific components of the sewer maintenance and plans for the 
stream. 
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• "The City needs to tell us exactly what needs to be done to the sewer line. It's 
understood that the sewer line needs to be maintained , but the City needs to be 
clear about what that means. And the sewer line is only on a portion of the 
stream, not the full length , so is much smaller than the project that was planned ." 

• "The City needs to tell us what they th ink needs to be done. No one will stand in 
the way of a legitimate fix to a sanitary sewer. From daily water testing we know 
that the stream is usually a trickle but fluctuates a lot with rain . That needs to be 
fixed because historically the stream was up on the surface and more of the 
water was absorbed on the land , not runoff." 

Erosion is a threat to the safety of Strawberry Run residents and the value of their homes and 
property . The interviewees who spoke about Strawberry Run noted this concern of great 
significance to those who live in the area. Some interviewees also noted the desire to avoid the 
negative impacts of heavy machinery and no ability to receive redress for damages in the 
contract provided by the City. Also , City staff had delivered a contract to Strawberry Run 
landowners but then waited nearly a year before coming back to check with those landowners. 

5. Other Concerns 

There is a perception that City residents in Strawberry Run don't know the boundaries between 
their land and what belongs to the City. This lack of awareness can contribute to activities that 
are detrimental to the stream and surrounding natural space. Landowners, in not knowing these 
basic facts , use the stream either as a dumping ground or work to positively impact the stream 
valley. Those who mentioned this concern noted the need for improved communication around 
this issue. 

Stakeholder Interests 

The following interests include bulleted entries that are either paraphrased or directly quoted 
statements of the stakeholders. 

1. The Engagement Process 

All stakeholders expressed a strong interest in an inclusive, transparent, professional 
engagement process for City of Alexandria staff and community residents . Stakeholders 
expressed interest in meetings structured to allow openness to community perspectives and 
meaningful collaboration on mutually satisfactory objectives, options, and solutions for stream 
health. Their interests included : 

A Consensus-based , Decision-making Group where-

• City staff meets directly ("face-to-face") with stakeholders to hear their concerns with 
give and take so questions can be asked of both sides. 

• "lEN or other third-party" facilitates . 
• "Workshops are held with facilitated discussion, topic by topic." 
• Trust is built. 

o "For the communities , their interests are best upheld if they feel their government 
works for them , fiscally and competently, and that their government is protecting 
their parks for them." 
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• A task force classifies and prioritizes projects. 
• A transparent and professional process has a round table of professional , trusted 

technical expertise. 
• "A transparent and open process. " 
• All City departments connected with the project participate. 
• "A more engaged , multi-disciplinary approach" 
• A small group of in-house people meets over time, with Independence and transparency 

being critical. 
• Ground rules are established. 
• Trusted experts are brought together to help with consensus-based decision-making. 
• Information is peer-reviewed and science-based , state-of-the art and engineering-based , 

and I or considered best practices. 
• "Community can steer this process, but we need a nuts-and-bolts technical staff to solve 

the design issues. To design a successful process, it cannot turn into a political arena." 
• A lot of education will be necessary. 
• "I'd like to see data and transparency written in plain English so that the average person 

can understand it. " 

Including stakeholders who are-

• Members of the Environmental Policy Commission, the Environmental Council of 
Alexandria as well as civic associations, such as Alexandria Federation of Civic 
Associations, West End Coalition of Civic Associations , Seminary Hill Association , Ridge 
Civic Association , Strawberry Hill Civic Association would be the way to reach the 
Strawberry Run community and Taylor Run Citizen's Association. 

• Members of community religious organizations. 
• Affected and interested residents who have not already expressed interest in these 

issues, or who have been unrepresented historically 
• Involved in local schools- teachers, students, parents, student organizations, school 

property, school programs, and spaces for school presentations (A significant number of 
interviewees wanted to have schools involved in this process.) 

• Others contacted through the use of "statistically valid surveys" with an information 
packet. 

Collecting and Reviewing Feedback from the Community-

• "Hearing back what was done with the comments, what filtered through , what was 
thrown out. " 

• "When Parks is working on a Park Plan, they will have a phase where they have 
feedback from the community, and they have a listening board with sharpies at the park 
to write what they want to see in the park, so it targets park users. The board is a really 
good idea because you can really get the full breadth of park users. Something like that 
would be helpful. " 

• The public should have the opportunity to comment on the new plans. There needs to be 
face-to-face discussion , and the opportunity to work with everyone in the room. 

Ways to Engage the Community-

• "Field trips , listening sessions, open house with experts, workshops with maps. Having 
the presentations so that the explanations can be made for people who aren't aware of 
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issues. Not just one field trip to check a box. We need to make repeated efforts to 
engage a community. Listening sessions are important for community feedback. " 

• Additional ways to reach the greater community -Zoom meetings, talking in a coffee 
shop, using a newsletter, going door-to-door in Strawberry Run, posting information in 
Chinquapin Park and Forest Park, and social media platforms (lnstagram, and twitter) , 
even including a webpage not affiliated with the Stormwater webpage, to avoid bias. 

• Going door-to-door in the Strawberry Run area . 

2. Learning Each Other's Interests 

Community stakeholders expressed a serious and pressing interest in learning the City's 
interests in Taylor Run and Strawberry Run , and City staff indicated an equal interest in learning 
what the community cared most about in these streams. All community stakeholders wanted to 
learn the City's objectives for the streams. City staff expressed sincere interest in learning more 
about the community's perspectives on alternatives to natural channel design , erosion , the 
acidic seepage swamp, and the trees in and around the streams, among other issues. 

3. Safety 

Stakeholders expressed an interest in the safety of individuals using public and private property 
in and near the streams. Many expressed interests in protecting the safety of the public by 
maintaining sewer lines, addressing muddy paths and signage in the park and erosion on 
private property, and removing fallen tree limbs and dead trees from areas in and around the 
streams. A few mentioned an interest in restoring bridges and roads at risk to erosion . One 
interest entailed providing up-to-date information on a website on the timing of construction 
activity and on the stages and location of construction , with an aim to keeping the public safe 
from those areas during that time. 

• Making the streams a safe place for people to come. 
• "Making it as accessible and inviting as possible. There are real co-benefits if you 

restore streams and make them as accessible as possible. " 

4. Presenting and Using Unbiased, Science-based Data and Other Expertise 

Many stakeholders expressed a keen interest in having the City incorporate not only 
engineering data, but also science-based data on streams and flora and fauna in its decision­
making processes for the streams. Stakeholders were interested in focusing on science-based 
data and not public opinion or predictions based on data from other areas. Many emphasized 
the importance of having unbiased, science-based experts present to educate and advise. 
There was no agreement on any one particular expert. Nearly everyone recommended including 
individuals with scientific expertise, including trusted individuals in the community and in 
academia. There was one mention of a state agency, but another expressed interest in the 
possibility of using a paid consultant who had not been previously involved in this project. There 
was also an interest in having a few City staffers involved and one resident was requested. 
Stakeholders conveyed a strong affinity for the following : 

• Peer-reviewed , science-based , best practices, data-driven information for the best 
outcome. (Although stakeholders disagreed on whom to include, all were interested in 
these criteria.) 

• Experts with a deeper understanding of the science pertaining to these streams- on 
biodiversity, birds and other animals, plants, and human health. 
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• A fluvial geomorphologist, hydrologist, such as John Field 
• Wildlife biologists , and ecologists. 
• Trusted academics with practical experience, such as Joe Schilling , formerly with 

Virginia Tech . 
• Christian Jones, PhD, is a Professor in the Institute for Sustainable Earth at George 

Mason University and a Director of the Potomac Environmental Research and Education 
Center (PEREC) 

• Other academics from the University of West Virginia , Virginia State, and the University 
of Maryland, which have "good forestry programs." 

• "I do not have a good idea of what to do technically but if it came from academia , it 
would be more trusted. " 

• "A representative from the Virginia Department of Forestry." 
• A consultant with no involvement in original stream restoration. plans. 
• Ron Simmons with the Natural Resources Division 
• John Marlin , City Arborist 
• Resident Russ Bailey 

5. Options to Address Increased Stormwater Volume and Surges in Taylor Run and 
Strawberry Run and the Resulting Impacts on the Sewer Line, Erosion, and the 
Environment. 

All stakeholders were keenly interested in determining the best options for addressing excessive 
stormwater volume and surges. Most stakeholders wanted to learn about possible alternatives 
to natural channel design . Interests in several options were shared . These included a 
conceptual design for an armored version with rip rap along a stream; a conceptual design for a 
bio-engineered version using plunge pools with planted grasses to keep the streams in place 
instead of rip rap; and a version of natural channel design. Many stakeholders supported 
another option : a concerted effort to address issues upstream , such as by retrofitting stormwater 
ponds in a way to mimic nature and minimize the damaging impact of stormwater and erosion. 
This option was envisioned to be coupled with an in-stream effort to increase the sewer line's 
effectiveness while minimizing impact on the stream and supporting conservation of the natural 
area . 

There was extensive Interest in upstream solutions for both streams. These stakeholders were 
interested in building upstream stormwater retention ponds as opposed to downstream 
changes , such as natural channel design . A stakeholder showed an interest in 
placing stormwater catchments throughout the City . Another interest was in inlet filters. A 
majority expressed a pointed interest in addressing stormwater runoff in upstream development. 

• "There are density issues all over the City and developers run over the entire area. " 
• Looking at upstream solutions, such as an armored plunge pool and a weir, which 

dissipate water velocity. 
• Using a package of strategies to address the streams in a holistic manner. 
• "A multi-pronged intervention process would encourage upstream thinking. 

Transportation & Environmenta l Services and Recreation , Parks, and Cultural Activities 
Culture should work better together. We need a task force that includes climate change 
working together across the City." 

• Learning more about run-off. "What else is contributing to the runoff? Where is it coming 
from? How can be it slowed down or stopped?" 
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• Looking at laws and regulations to address impact on streams from upstream 
development. 

o Making local laws more effective. 
o Following MS4 Permit goals. 
o "I don't know if the City has explored working with DEQ to adjust meeting 

percentage requirements for the MS4 permits. It seems like when you have this 
much at stake it's probably worth exploring that. " 

• "Sewer lines should be protected in as environmentally sensitive manner as possible, 
above and beyond best management practices. There will be debate on how to do this. " 

• Reducing stormwater flow in a sustainable manner. 
• Everyone shared their interest in controlling water velocity during storms. 
• Many wanted to "re-examine the entire system of stormwater runoff' because the current 

system can no longer handle increased flow of stormwater- too much water flow and 
pollutants. 

• "As rainfall ratchets up, uncollected water increases, and pollutants increase. The best 
way to address this is with upstream Stormwater ponds and the least effective is stream 
restoration . Climate change is pushing us to look at all the models in terms of water 
volume. " 

• "Standards set for the Bay cannot be met." 

6. Reducing Disturbance to Natural Areas 

Nearly all stakeholders conveyed a serious interest in reducing disturbance to the areas around 
and in the streams during work to reduce the effects of stormwater surges. These stakeholders 
conveyed their interest in conservation and care for natural resources , which , several stated , 
necessitate care for flora and fauna and removing only hazardous trees while maintaining the 
tree canopy. Another different interest focused on the need to remove trees for public safety and 
sewer line work while also including planting even more replacement trees than were removed. 

• The minimum in intervention - using the minimum gray and green infrastructure needed 
to make these streams functional , safe and sound. 

• Conservation in perpetuity. 
• "The plan would be biocentric and conservation-oriented with ongoing quality 

stewardship." 
• Removing cement slabs, shoring up the banks and hillsides, and generally stabilizing the 

area. 
• "Work on the trail and sewer would be done carefully using BMPs, not what an 

engineering consultant advises, but a plan that includes ecological concerns. " 
• "I don't know all of the different types of options, but something that gets it close to its 

pre-development state would be best. " 
• "Some medium ground .. . something between demolishing trees and not taking any trees 

down." 
• Knowing where worksites should be entered to minimize harm to trees and other plants. 

· • Protection for acidic seepage swamps. Avoiding bringing in invasive plants during 
stream improvement. 

• Working together on irreplaceable plants and trees. 
• "The public is attached to these trees but may not realize that the trees will be falling into 

the streams if they are not removed. The idea would be to replace the trees taken out, 
several times over. An open dialogue will be helpful. " 

• "The public is focused on the mature trees, not the new, younger ones. All kinds of 
factors must be accounted for. When's the best time to plant a tree, the first time is 100 
years ago, and the second time is right now!" 
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7. Interests Particular to Taylor Run 

Most stakeholders were familiar with Taylor Run and the nearby Chinquapin Park. They 
conveyed numerous interests in reducing stormwater runoff particular to the Taylor Run area. 
Most pertained to possible upstream efforts in the area with a few minimal efforts in-stream. 
One of the stakeholders mentioned that the holistic ideas stakeholders have expressed interest 
in may already be included in the City's environmental Action Plan. Contrary to these views was 
the interest in improving the sewer line in a way that required more extensive in-stream effort. 
The interests encompassed the following: 

• Minimum inteNention to improve the sewer line and stop erosion. 
• Taylor Run has value as it is- "It could really benefit from some small fixups. It's 

Alexandria 's gem, but it's rough cut. If you come in from the high school side, that's the 
most degraded part of the stream. Every two weeks Taylor Run becomes a different 
stream because of the foliage blooming. High School uses that stream as a laboratory." 

• "Armoring the stream is not a bad way to go. One of the th ings that would help with 
stormwater would be to daylight the streams that are culverted and create habitat. That 
big grassy area in front of Chinquapin Rec Center, why not create habitat there? These 
big extensive projects are just prone to failure, and they cost so much money. In some 
cases , just armor the stream barik. I don't think you need to do as much as they've done. 
Remove channelization where it's been channelized." 

• "Would be nice to see more flowering plants, to have it be a little more inviting than trees 
down and weeds around it. " 

• Replating/regrading the area between King Street and Taylor Run to address erosion . 
• Using a retention pond and plantings to address the velocity of the water flow in Taylor 

Run to the extent determined by the gauges placed in Taylor Run. 
• A concerted effort is needed upstream, though it is more complicated. We do not want to 

flood everyone's basements. 
• "Leave the interior Taylor Run alone- just need to slow the water and do upstream 

work. Lots of things that are very doable." 
• "Years ago, when there was not a plan to do the interior of Taylor Run , there was a plan 

to build a retention pond right at the high school. That plan was on the right path . We 
need to do this upstream and not use critical resource areas as stormwater projects. " 

• Water retention areas on upstream properties 
• Specific ideas generated regarding Taylor Run : 

o "Make a bioswale area , 100 linear feet directly connected to Taylor Run and 
receive double credit due to the flow directly into Taylor Run ." (Bradley Shopping 
area) 

o Fix the cistern at Alexandria City High School and add water retention measures 
o Create a large dry bed for filtration at the Aquatic Center. 
o Manage stormwater at the Minnie Howard High School campus. 
o Use the large dry bed for filtration at the Aquatic Center next to Chinquapin Park. 
o The Chinquapin Park area can be addressed more easily because it is not a 

development or otherwise privately owned. 
o Give First Baptist Church stormwater tax abatement using a French drain to 

reduce runoff from impeNious surfaces. 
o DEQ gives sizable credits for native tree planting , and these could be used for 

planting trees in the flood plain areas (not over planting in the forest.) 
o Add trees as buffers. Remove the concrete. Reduce mowing such as Holmes 

Run Trail. "These are very low-hanging fruit. " 
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o "Reduce mowing to let more areas grow wild and reduce stormwater damage. 
There is no need to worry about crime near the path from a wild area here 
because there are two football fields that would separate the forest from the 
walking path. " 

• "No slabs of concrete, have it look like a park, no natural channel design. " 
• "Are some of the items we've heard mentioned -- plantings in median , addressing 

upstream development, etc. --already included in the Environmental Action Plan? Yes. I 
don't think someone could say that the City hasn't tried to think about these things 
holistically. There are an overwhelming number of them, and they're all things that have 
been thought about. The Plan is supposed to be revisited every 5-10 years. The Energy 
and Climate group is under the purview of the City Manager." 

• "What has to be done? Protect the sewer lines. Move the trail or protect it. Forest Park 
could serve as an alternate trail. Have an expert to talk about a remedy for this 
situation. " 

8. Interests Particular to Strawberry Run 

Stakeholders familiar with Strawberry Run had particular interests too. The overarching interest 
was to minimize impact on the stream while protecting the flora and fauna in and around the 
stream -the natural habitat. There was an interest in evaluating the extent of need in reducing 
stormwater surges in the stream. One stakeholder expressed a keen interest in learning velocity 
flow from the gauges inserted in the stream. Everyone was interested in stopping the erosion of 
private property. 

• "Need good policy and process. It should be safeguarded and done right." 
• "The main interest for Strawberry Run is avoiding property degradation!" 
• "How do you preserve the delicate ecosystem?' 

9. Intra-departmental Collaboration 

The majority of stakeholders were interested in having representatives from Natural Resources 
and Recreation, Parks and Cultural Activities consulted in this project from its inception through 
implementation. Although a formal process exists, the community experienced a lack of 
communication and collaboration among the relevant City departments. Stakeholders 
expressed interest in the views of individuals in these departments and expressed a desire for 
Transportation & Environmental Services (T&ES) to include them in its decision-making 
process. These stakeholders felt those they had consulted in these departments represented 
their interests. These stakeholders conveyed their interest in City staff recognizing the value in 
the views of individuals in these departments, in more collaboration among these departments 
and T&ES, and in a more mutually satisfactory decision-making process. 

• Meeting during business hours in a professional manner. 
• Including staff in these departments in community meetings 
• "I would like to see the Natural Resources division receive more respect. " 
• Improving coordination of communication among City departments and with the Public. 
• "Transportation and Environmental Services (T&ES) had done clearcutting outside of the 

library on the original channel of Holmes Run without informing the public or even telling 
Natural Resources or Parks." 
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10. Ongoing Community Outreach 

A few stakeholders were excited to express an interest in more active ongoing engagement 
between City staff and the community. Although the City already makes presentations to civic 
organizations and publishes its views on its website and in written articles, stakeholders 
expressed an interest in more interactive ongoing activities between City staff and clubs , 
organizations, and youth in the community . Stakeholder suggestions included : 

• Involve City of Alexandria High School and other high schools as well as middle and 
elementary schools in stream work. Include youth organizations such as the Boy Scouts. 
Reconnect students to the stream. 

• Include Northern Virginia Community College students . 
• Utilize an Adopt-a-stream Program, a Friends of Taylor Run and Strawberry Run . 
• Offer healthy streams and programs such as tours and walks. 
• Provide more coverage in both Alexandria newspapers and on social media. 

Informational Needs 

During an assessment process, it is important to ask about stakeholder informational needs as 
a way to provide a basis for meaningful participation and to "level the playing field. " These 
requests for information may not be adequately addressed under stakeholder concerns or 
interests. During the lEN interviews, stakeholders indicated that they would want to learn more 
about: 

• Stream restoration techniques. 
• The role of the DEQ grant in relation to the stream improvement project design criteria . 
• Other stormwater management techniques for these streams to keep them healthy. 
• Flexibility within City funding mechanisms for project work . 

Additional ideas 

As with additional information , other ideas not related to key stakeholder concerns or interests 
emerged during the interview process. The following additional idea was generated by 
stakeholders: 

• A more complete approach to the stewardship of stream valleys across the City should 
be considered and supported by the City. Organizations such as Four Mile Run have 
demonstrated a keen sense of stewardship and care for environmental concerns and 
can be helpful to the City. Organizational grassroots involvement in environmental 
issues and stream health can be a galvanizing method to build trust and ensure City 
infrastructure is maintained and cared for. 

Conclusion 

The City of Alexandria initiated restoration efforts for two streams, Taylor Run and Strawberry 
Run, using a natural stream channel design approach . Community residents opposed this initial 
design and restoration effort because they believed the original design sacrificed too many 
trees , jeopardized the biodiversity and unique environmental aspects of Taylor Run , and 
disregarded landowner concerns in Strawberry Run . 
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A Stakeholder Advisory Group was formed by lEN to provide guidance on the assessment 
process, specifically the selection of stakeholders to be interviewed and questions to be asked . 
Stakeholder interviews were conducted in early 2022 , and the overwhelming sentiment 
expressed by interviewees was a lack of trust in the City's approach and intent, compounded by 
its lack of transparency and insufficient engagement efforts. Many interviewees expressed their 
desire to see the stream improvement work move forward to protect City infrastructure, improve 
habitat, and enhance the recreational components of these stream corridors. Community 
stakeholders recommended an expanded community outreach approach including workgroups 
to facilitate engagement and resolution of the technical issues around stream improvement. 

lEN believes a rebuilding of the relationsh ip between City stakeholders and City staff is 
possible. In addition , the level of expertise within the City's residents can be a strength for the 
City to lean on to accomplish this and other environmental efforts. This rebuilding effort will take 
some time, with the City committing to transparency and deep listening to residents throughout 
the stream improvement work and process. 

Next Steps 

lEN is working with the City to determine next steps, to be determined in early May 2022, and 
has submitted a revised scope of work to facilitate the development of a community supported 
approach for improving long-term stream health. 

Note from lEN: Appendices from the Stakeholder Assessment Report for Two Stream 
Health Improvement Projects in the City of Alexandria have been removed for clarity 
within this larger final report document. The full report with appendices can be found at 
https://www.alexandriava .gov/sites/default/files/2022-08/ 
COAF I NALI nterviewReportMay2022. pdf 
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Appendix C -Consensus Building Group Members 

Taylor Run 

Russ Bailey, private citizen , Workgroup Co-Chair 
Jack Browand, Deputy Director, Park Services (RPCA) 
Roy Byrd , private citizen 
Bill Gillespie, private citizen 
Jeremy Flachs, private citizen 
Carter Flemming , private citizen 
Syed lmran, Associate Technical Project Manager, Project Implementation (DPI) 
Kathie Hoekstra, EPC Chair 
Andrew Macdonald , private citizen 
Jesse Maines, Division Chief, Transportation & Environmental Services (T&ES), Workgroup Co­
Chair 
Kurt Moser, private citizen 
Michael Olex, EPC Representative 
Rod Simmons, private citizen 
Anne Sullivan , private citizen 

Strawberry Run 

Lyn Allen, private citizen 
Eldon Boes, EPC Representative 
Dave Cheney, private citizen 
Maria Cortez, private citizen 
Kathie Hoekstra , EPC Chair 
Jeanne Jacob, private citizen 
Larry Kocot, private citizen 
Camille Liebnitzky, Civil Engineer IV, Transportation & Environmental Services (T&ES) 
Daniel Medina, ·stormwater Program Manager, Project Implementation (DPI) 
Harriett McCune, private citizen 
Murphy Ng, Associate Technical Project Manager, Project Implementation (DPI) 
Whitney Redding, private citizen 
Joe Sestak, private citizen 
Fran Vogel , private citizen 
Christy Walika, private citizen 
Steve Walz , private citizen 
Erin Winograd , private citizen 
Elizabeth Wright, private citizen 
Bethany Znidersic, Division Chief, Park Services, (RPCA) 
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Appendix D 

Taylor Run Watershed Analysis: The Effects of Implementing Stormwater Facility Best 
Management Practices (BMPs) in the Watershed on the Stream Channel 

February 13, 2023 

Prepared by 
Ehsanullah Hayat, PhD 

Brian Rahal, PE, CFM 

Camille Liebnitzky, PE, ENV SP 

Jesse Maines, MPA, PMP 
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Purpose 

This technical memorandum (TM) was prepared in response to suggestions by the Taylor Run Census 

Building Group (CBG) for staff to explore whether the implementation of green infrastructure 

stormwater facility best management practices (BMPs) that provide water quality and runoff reduction 

benefits would improve the portion of the Taylor Run Watershed that drains to the approxi mate 1,900 

linear feet of stream segment by addressing the a subset of the goals of the restoration project focused 

on addressing ongoing erosion and stabilizat ion of the exposed sanitary sewer infrastructure. This TM 

analyzes the removal of impervious area in the sub-watershed as a surrogate for the implementation of 

these BMPs, w ith the results determining if BMPs would illicit a sufficient positive impact to address the 

ongoing erosion of the channel and protect the exposed sanitary sewer infrastructure from potential 

failures, aside for the water quality benefits. This analysis also looks at the effectiveness adding a large 

detention faci lity before runoff enters Taylor Run . 

Background 

The Taylor Run Stream Restorat ion project was prioritized for implementation based on the City's Phase 

Ill Stream Assessment : Stream Restoration and Outfall Stabilization Feas ibility Study (February 2019) 

that assessed conditions of five separate streams and three storm sewer outfall locations and prioritized 

these using a multi-decision criteria matrix. The Taylor Run stream was the second priority project out of 

the f ive locations. The Phase Ill Stream Assessment is built on stream identif icat ion and assessment of 

problem areas in the Phase I Stream Assessment (2004) and Phase II Stream Assessment (2008). The 

project location for the potential stream restoration is approximately 1,900 linear feet thal extends from 

the culvert at Chinquapin Recreation Center for approximately 1,000 linear feet where it reaches the 

First Baptist Church of Alexandria property and extends an additional approximate 900 linear feet and 

terminates at the dual culvert downstream. 

Staff commenced outreach on the draft results of the Phase Ill Stream Assessment and this proposed 

project in September 2018 and with the approval of City Council, applied for a FY 2019 Virginia 

Stormwater Local Assistance Fund (SLAF) grant later that month; w ith outreach continuing through 

February 2020. Wh ile design slowly progressed during the COVID global pandem ic, publ ic engagement 

around the projects was interrupted and restarted in September 2020 and continued th rough April 

2021. A stream restoration work session was held on April 27, 2021, City Council legislative session that 

included a presentation on the stream restoration progress and a public comment period. At this 

session, City Council directed staff to pause progress on the stream restoration project and collaborate 

further with the community on alternat ive methods to the proposed method of Natural Channel Design 

(NCD), an approach used and endorsed by Virginia Department of Environmental Quality (VDEQ) and 

revised in 2021. 

To facilitate the collaboration, City staff engaged the neutral third party- the Institute of Engagement 

and Negotiation (lEN) with the Univers ity of Virginia- in July 2021 to begin working with the community 

on these alternatives. Throughout the engagement, community stakeholders, staff, and consultants 

have discussed the efficacy of BMP implementation to address project goals. The current phase of this 

collaboration includes working with the Taylor Run Consensus Bu ilding Group (CBG) where discussions 
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have focused on alternative methods to meet the project goals, to include whether the implementation 

of BMPs can meet those goals to reduce urban runoff and flows into the stream to reduce erosion. The 

CBG has requested further information about the near and long-term feasibility of these upstream BMPs 

and their efficacy to meet the runoff reduction goals. 

Beginning in the early 1990s, all development and redevelopment must meet state water quality and 

water quantity requirements in the zoning ordinance, in addition to treating the first W' of stormwater 

runoff over all impervious surfaces. Because of this, about 51% of the 244-acre upper Taylor Run 

watershed currently dra ins to BMPs. See more information in Appendix D. 

While the City has shared the existing conditions, the CBG has requested a more in-depth analysis for 

the potential of implementing BMPs to address project goals. To accomplish this analysis, a hydrologic 

and hydraulic (H&H) model was developed to provide quantitative results to help determine the level of 

substantive changes needed in the sub-watershed to reduce erosion along the project reach. The 

analysis compares existing conditions for flow and velocity in the Taylor Run stream channel with 

reductions in impervious surface in the watershed as a surrogate for the implementation of BMPs. 

General Approach and Assumptions 

The most general question this technical memo attempts to address is that if nothing is done to stabilize 

the stream banks of Taylor Run, how much change can be affected on the flows in the Taylor Run 

channel by only making changes to the upstream watershed? 

The general approach was to choose an accepted model for the hydrologic and hydraulic analysis of 

rainfall, runoff, and channel flow/velocity. Therefore, the US Army Corps of Engineers' Hydrologic 

Engineering Center' s (HEC) Hydrologic Modeling System (HMS), or HEC-HMS version 4.10 was selected 

to perform this study. This model also provided an opportunity to incorporate as much previously 

studied data and modeling parameters determined by other authorities, such as the FEMA Cameron Run 

Watershed Study (2007), as was appropriate for the purposes of the comparisons developed below. 

FEMA's previous study is still valid in so far as it is cons idered the effective regulatory source for the 

flood data shown on the FEMA FIRM maps used by the city to regulate development in the Special Flood 

Hazard Areas (SFHA). 

It is recognized that since 2007 there are anomalies apparent in the local weather patterns that are not 

yet incorporated in FEMA's models. However, for the purposes of this study and comparisons of 

qualitative changes in the Taylor Run watershed, it was considered acceptable . In other words, a 

working model with reasonable results for existing conditions should also return reasonable results for 

change scenarios in the watershed. It was also assumed, much like FEMA's runoff HEC-HMS model, that 

there is no storm sewer in the model and is as such a pure runoff model with routing the travel of runoff 

from the individual sub-watersheds to the outfall. 

Two separate configurations of HEC-HMS were run to determine effectiveness of two methodologies for 

reducing runoff potential in the upper Taylor Run watershed . The first analysis focused on the overall 

runoff reduction by altering the land surface and reducing the percentage of impervious surface from 

the existing conditions found today. The second analysis focused on the reduction of peak erosive 

velocities entering Taylor run by short circuiting the runoff in a detention type storage facility which 

controlled the release of runoff into Taylor Run . 
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It should be noted that only the tributary sub-watersheds contributing runoff to the outfall point were 

.analyzed. In addition, only a short section of Taylor Run was analyzed for flow/velocity observations. In 

addition, a single cross section was used to calculate the velocity in Taylor Run . It is recognized that the 

velocities produced by this analysis do not represent every point along the reach of Taylor Run in 

question. As in a natural channel, velocity will vary from place to place. However, the cross section 

selected is in the location where the highest known velocities occur. Hence, various scenarios 

considering different land imperviousness conditions were entered into the model to see how flow and 

velocity are affected by BMPs and a large detention facility. 

An additional analysis was added to PARTl using the Virginia Runoff Reduction Method was also 

performed to determine the scope, scale, and cost of implementing water quality BMPs for a given area. 

For the purposes of this analysis and comparisons of changes in the land surface, it was assumed that a 

conversion from impervious to pervious areas by a percentage of the whole land surface was an 

acceptable allegory to adding water quality BMPs to the watershed when looking at a reduction to 

runoff potentia I. 

Based on the US Department of Agriculture's Natural Resources Conservation Service's Stream 

Restoration Design National Engineering Handbook, Chapter 8 - Threshold Channel Design, a target 

maximum velocity range in Taylor Run was selected between 4-feet-per-second and 6-feet-per-second. 

This is the target allowable velocity to reduce runoff given the soil material present in the stream banks. 

It was assumed that these maximum allowable velocities, if achieved for storms equal to or greater than 

the 10-yr 24-hr storm, would significantly reduce the erosive potential of the flow in the channel 

affecting the banks of Taylor Run . 

Model Setup and Parameters 

The primary model program used for this analysis was the US Army Corps of Engineers Hydrologic 

Engineering Center (HEC) Hydrologic Modeling System (HMS), latest version. For the first look at how 

BMPs affect the runoff potential from the upper Taylor Run watershed, we take the existing conditions 

and create a baseline for comparison. The first step involved in setting up the HMS model was to define 

and introduce the scope of the problem to the model with required data input that included City's most 

updated LiDAR imagery data for the upper sub-watershed of Taylor Run . A 1' x 1' resolution Digital 

Elevation Model (OEM) for sub-watershed was used to delineate sub-basins tributaries to the sub­

watershed for hydrological analysis . The main components of HMS model consist of a basin model, 

meteorological model, and control section. The precipitation used in the HMS meteorological model was 

taken from FEMA's "Hydrologic and Hydraulic Analysis for the Cameron Run Watershed in Northern 

Virginia" (2007) study. The precipitation from that study remains the basis of analysis for the effective 

FEMA Flood Insurance Rate Maps (FIRMs) in Alexandria and surrounding municipalities. Using this data 

gives us a direct comparison for existing conditions developed by FEMA for verifying our baseline. 

FEMA's precipitation, or design storms, were used to create the meteorological model using the storm 

frequency method. The selected storms were the 10-yr, 24-hr and 100-yr, 24-hr storms. 

The runoff computations in the model were performed through using the Soil Conservation Service (SCS) 

TR-SS Curve Number methodology, a widely accepted runoff methodology and is considered an industry 

standard. The SCS curve number method is a simple, widely used, and efficient method for determining 

the approximate amount of runoff from a rainfall event in a particular area. The Curve Number is a 

42 



dimensionless parameter indicating the runoff response characteristic of a drainage basin. In the Curve 

Number Method, this parameter is related to land use, land treatment, hydrological condition, 

hydrological soil group, and antecedent soil moisture condition in the drainage basin. More information 

on the SCS TR-55 Curve Number method is included in Appendix BA. The model is a dynamic model that 

computes runoff at defined timesteps to a concentration point for each sub-watershed. The model also 

computes routing of runoff for each sub-watershed as the runoff travels downstream and intersects 

with other sub-watersheds' concentration points before being released into Taylor Run at Chinquapin 

Park. FEMA's effective HEC-HMS model developed a single drainage area for Taylor Run in the area of 

interest. This was too coarse for the purposes ofthis study. We separately determined a set of individual 

drainage areas, or sub-watersheds (refer to Table 1), that included parameters for land cover type (SCS 

Curve Number) and impervious surface for each from the city's Geographic Information System (GIS) 

data. A schematic of the determined drainage areas is shown below in Figure 1. 

Figure 1. Upper Taylor Run Watershed 

All the sub-watersheds drain to a single discharge point, coincidental with the culvert discharge into 

Taylor Run south of the Chinquapin Park. 

Existing Conditions: 

The following Table 1 shows the basic parameters of each sub-watershed in the model. 

Table 1- Sub-Watershed Details 

Sub-Basin Area (Acre) 
Longest Flow Basin Slope 

Path (FT) (FT/FT) 

Subbasin-1 10.62 2967.73 0.011 

Subbasin-2 52.78 3529.68 0.021 

Subbasin-3 66.02 5345.47 0.016 

Subbasin-4 40.97 2899.09 0.013 

51 24.77 2997.46 0.027 

43 



52 18.62 2146.27 0.010 

57 22.34 2782.24 0.019 

511 0.06 90.66 0.027 

512 0.26 263.58 0.012 

513 0.19 209.77 0.014 

516 0.96 1007.53 0.025 

517 6.91 1623.81 0.028 

Figure 2. Model Schematic 

Storm Events: 

Rainfall data from FEMA's previous flood insurance study (2007) was used to analyze runoff in the 

watershed based on 10-Year, 24-Hour and 100-Year, 24-Hour storm events . Table 2 and Table 3 

represent rainfall depth with respect to its duration for both storm events . 

Table 2: 10-Year, 24-Hour Storm Event 

Rainfall Duration Rainfall Depth (in) 
5 Minutes 0.57 

15 Minutes 1.16 
1 Hour 2.18 

2 Hours 2.57 

3 Hours 2.57 

6 Hours 3.34 

12 Hours 4.09 
24 Hours 4.84 
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Table 3: 100-Year, 24-Hour Storm Event 

Rainfall Duration Rainfall Depth (in) 

5 Minutes 0.76 

15 Minutes 1.53 

1 Hour 3.23 

2 Hours 3.93 

3 Hours 4.27 

6 Hours 5.34 

12 Hours 6.82 

24 Hours 8.37 

Proposed Scenarios: 

PART 1: Water Quality BMPs 

In the first part of this study, six scenarios were introduced to the model to observe how the change in 

impervious surface affects streamflow in the outlet point (located in Chinquapin Park) in the upper 

Taylor Run sub-watershed. Change in impervious surface will be synonymous in this exercise for BMPs 

implementation in the watershed. Table 4 shows all scenarios with respect to reduction in the 

impervious surface. The existing condition as it is known today, shows the sub-watershed as 37% 

impervious of the 244 acres . This existing condit ion is Scenario 1. 

For Scenario?, the final configuration of the upper Taylor Run watershed was 100% converted to 

pervious surface, and a Curve Number associated with a natural area was used. This last scenario is to 

show ideal conditions where no development has occurred . 

Table 4- A Summary of BMP Scenarios for Taylor Run Sub-Watershed 

Total Sub-
Impervious Surface Impervious Impervious Surface 

Scenario Watershed Area 
(Acre) 

(Acre) Surface(%) Reduction (%) 

1 244 91 37 0 

2 244 74 30 7 

3 244 67 27 10 

4 244 43 17 20 

5 244 18 7 30 

6 244 0.00 0 37 

PART 1: Results 

Based on the different imperviousness scenarios considered for hydrological analysis of the upper Taylor 

Run watershed, following results are summarized below in Table 5. 
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Stormwater discharges were simulated for each upper Taylor Run sub-watershed leading to the total 

flow to Taylor Run in Chinquapin Park. Six scenarios (Table 2) were observed for variations in streamflow 

characteristics . Maximum discharge and velocity at the outlet of the upper Taylor Run watershed 

entering Taylor Run were calculated for each scenario. 

Table 5- Summary of BMP Scenarios Results for 10-Year, 24-Hour Storm Event 

Hydrologic Element 
Percent Peak Peak Velocity 

Scenario 
Impervious Discharge (cfs) (fps) 

Watershed Runoff 
1 

to Taylor Run ' 37 579.10 7.41 

2 
Watershed Runoff 

to Taylor Run 30 554.80 7.28 

3 
Watershed Runoff 

to Taylor Run 27 544.60 7.24 

Watershed Runoff 
4 

to Taylor Run 17 511.60 7.11 

5 
Watershed Runoff 

to Taylor Run 7 480.40 6.99 ' 

6 
Watershed Runoff 

to Taylor Run 0 238.00 5.71 

Table 6- Summary of BMP Scenarios Results for 100-Year, 24-Hour Storm Event 

Scenario 
Hydrologic Percent Peak Peak Velocity . 

Element Impervious Discharge (cfs) (fps) 

1 
Watershed Runoff 

to Taylor Run 37 954.10 8.66 

2 
Watershed Runoff 

to Taylor Run 30 932.80 8.55 

3 
Watershed Runoff 

to Taylor Run 27 924.20 8.52 

4 
Watershed Runoff 

to Taylor Run 17 897.40 8.45 

5 
Watershed Runoff 

to Taylor Run 7 871.50 8.37 
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Figure 4. Simulated Peak Discharge at Chinquapin Outlet for 100-Year, 24-Hour Storm 

10 

9 

8 

-;;; 6 

~ 
-€' 5 
0 
4i > 4 

0 
19:30 20:00 

100-Y, 24-Hour Storm 

20:30 21:00 21:30 22:00 

Time 

--scenario 1 {Existing Condition)--Scenario 2 - - scenario 3 --Scenario 4--Scenario s--scen.uio 6 

Figure 5. Simulated Peak Velocity Upstream of Chinquapin Outlet for 100-Year, 24-Hour Storm 

PART 1: Modeling Conclusions 

The purpose of PART 1 of this study was to develop a HEC-HMS based hydrological model to observe 

streamflow characteristics under different impervious conditions in the Taylor Run upper sub-
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watershed. The study focused on how and to what extent water quality BMPs may affect the streamflow 
characteristics in Taylor Run for scouring and erosion prevention purposes in the watershed. 

The results from all six scenarios including existing impervious conditions of the upper Taylor Run 
watershed indicate that even adopting BMPs into an extent of 90.94-acres may not stop scouring and 
erosion along the Taylor Run stream because velocity based on the simulated model is more than still 
outside the range of acceptable velocities in the Taylor Run channel, being between 4-fps and 6-fps. 

1. These results lead to a conclusion that there must be other factors involved that act as 

constraints lim iting the overall effects of these drastic changes to the watershed. In fact, 

there are two factors at play in this analysis that do limit the effects of the changes 

modeled: 

Soils Type. This modeling technique uses factors associated with soils type and the soils' 

ability to infiltrate rainfall before it becomes runoff. The ability of several differing soil 

classes to infiltrate rainfall is calculated as part of the model's computations for every 

timestep. In Alexandria, the soils are very resistant to infiltration and lack capacity to 

infiltrate rainfall for medium to large storms. Once that capacity is reached, every 

following raindrop hits impervious surface and runs off. The modeling factor for a 

specific type of land use, such as Urban Residential, has four Curve Numbers based on 

four soils classes determined by the National Soils Conservation Service (NRCS) from A 

to D. A being highly permeable, to D being highly non-permeable. It's easy to imagine 

that water passes much easier through sand rather than clay. FEMA generously used a 

Curve Number based on Class B soils in their study and this analysis copies those 

parameters. However, the conversion of concrete or asphalt surfaces to pervious still 

has a limited effect when the permeability of the soils is accounted for in reducing 

runoff. 

2. Channel Cross Section . Velocity in any channel is based on three variables : Flow (cfs), 

the cross-sectional area of the cross section and channel slope. 

The equation: Q(flow) = V(velocity)*A(area) 

In a deep and narrow channel with the same slope as a shallow channel with a wide 
overbank area, the velocities in the deep channel are much higher than the shallow 

channel with the wide overbank, due to the cross-sectional area being much bigger than 

the wide channel. In the case of Taylor Run, the channel is deep and narrow, and the 
cross-sectional area doesn't change much with a change in flow, leading to small 

changes in velocity. 

The figure below, used only for illustrative purposes, shows an actual surveyed cross 

section of Taylor Run with the cross-sectional area for both the 10-year and 100-year 

flows. The respective velocities were 8.5-fps and 10.1-fps in this HEC-RAS hydraulic 

model. 
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Figure 6- Actual surveyed cross section from a recent hydraulics model of Taylor Run 

PART 1: BMPs- Using Virginia Runoff Reduction M ethod (VRRM) 

A theoretical reduction in impervious surface is perhaps difficult to imagine in a built-out 
watershed. To gauge the scope and scale of achieving this by implementing BMPs, the VRRM 
spreadsheet method may give us some basis for understanding the feasibility of big changes in 
the watershed for general discussion without consideration of feasibility of siting of these 
practices. 

There are currently 51 BMPs in the upstream Taylor Run watershed due to the requirements in 
place since that early 1990's that any development or redevelopment must meet requirements 
to implement BMPs. The correlation between t he analyzed reduction of impervious surface and 
the implementation of water quality BMPs can be somewhat estimated using the VDEQ Virginia 
Runoff Reduction Method (VRRM) water quality spreadsheet used in the design of water 
quality BMPs for a lesser design storm. The VRRM also calculates the amount of runoff 
reduction achieved through green infrastructure BM Ps. Using the VRRM, the 51 existing BMPs 
previously installed as a condition of development capture 38.68 acres of impervious area and 
reduce 51.09 lbs./year of Total Phosphorus (TP ), 307.09 lbs./year of Total Nitrogen (TN), and 
23,971.43 lbs./year of Total Suspended Sediment (TSS), while reducing the runoff volume by 0.8 
acre-ft. With a total of 90.94 acres of impervious area in the upstream watershed and existing 
BMPs capturing 38.68 acres leaves 52 .26 acres of impervious area uncaptured. Using the above 
model approach, these BMPs effectively reduce the impervious area to 21% for the upstream 
watershed. 

Given that about 40 acres of impervious area are currently treated with BMPs and the 
upstream watershed has 90 acres of impervious area, it leaves about 50 acres of impervious 
area_ untreated. The VRRM was used to analyze the runoff reduction provided by green 
infrastructure (GI) BMPs. This general discussion uses Bioretention Levell (or Urban 
Bioretention) with~ acre draining to each BMP for a total of 100 BMPs implemented overall to 
treat the remaining 50 acres of impervious area. The VRRM calculates the 50 impervious acres 
would reduce 59.52 lbs./year of TP, 495.44 lbs./year of TN, and 27,926.78 lbs./year of TSS in 
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stormwater runoff. The runoff reduction provided by these additional BMPs equals 1.58 acre-ft. 
The cost of the 100 urban bioretention systems using approximately $250,000 per facility would 
be about $25 million dollars. 

Additional information on this method may be found in Appendix D. 

PART 1: BMPs Conclusions 

This general consideration of BMPs shows the value of Gl to provide water quality benefits. 
There are also co-benefits such as reduced heat island effect, creation of micro-habitats, and 
overall greening and increase in the City's tree canopy associated with implementing Gl. While 
there is a great water quality and 'greening' benefits from implementing these BMPs, the 
reduction in runoff is minimal compared to the detention discussion in Part 2. Based upon the 
above model, we could consider that existing plus additional BMPs effectively reduces 
impervious area to 0% by implementing BMPs on the total 90 acres of impervious and provides 
a total of 2.38 ac-ft of runoff reduction for the design storm. However, BMPs are designed to 
capture runoff from the first 1" of rainfall that drains to the facility and are not meant to ' 
mitigate flooding. Any additional runoff generated beyond the first 1" is designed to bypass the 
BMP facility . The first 1" in a 10-year storm and a 100-year storm occurs within about the first 
15 minutes of those storms (see Tables 2 and 3, respectively). So the reminder of the 
stormwater runoff from those storms are not treated nor reduced by the implementation of 
BMPs. Given this information, implementing the 100 Gl BMPs at a cost of $25M would not 
address the continued erosion impacting critical sanitary sewers and other infrastructure. 

PART 2: Detention and Runoff Reduction 

The second part of this study looked at the modeling of storage to detain and control the re lease of 

runoff into Taylor Run from the watershed. A storage basin was added between the final junction and 

the Taylor Run reach to the existing conditions model discussed above. 

The storage basin was sized to accommodate a large range of runoff between the lOyr and lOOyr storm 

model runs and configured to allow overflow from the storage given a reasonable depth constra int of 

12-feet maximum storage and would begin to overflow at a depth of 8-feet. The following table was 

used in the model controlling the discharge out of the detention facility. A 2-acre initial footprint of the 

storage pond was selected. However, there only appears to be approximately 1.5-acre footprint 

currently available at the Chinquapin Park. See Figure 7, below. 
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Figure 7- Map of Chinqua pin Park Available Area 

Table 5- Storage Outlet Rating Table 

Headwater Total Discharge 48" Outlet Spillway Discharge {cfs) 
Elevation {ft) (cfs) Discharge (cfs) 

132.50 0.00 0.00 0.00 

137.21 90.00 90.00 0.00 

~40.95 180.00 152.29 27.71 

141.50 250.00 159.19 90.81 

142.15 360.00 167.03 192.96 

142.60 450.00 172.28 277.71 

143.01 540.00 176.89 363.11 

143.39 630.00 181.08 448.92 

143.74 720.00 184.81 535.19 

144.08 810.00 188.33 621.66 

144.39 900.00 191.64 ·708.35 

140.50 146.30 146.30 0.00 - Overflow Point 

The table above was used to create the second table used is the relationship between depth, storage 

volume and discharge and input into the HEC-HMS model, shown below in Table 6. 

Table 6 - St orage Rati ng Table 

Storage Outlet 

DEPTH (acre-ft) Q (cfs) 

0 0 0 

4 8 90 
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8 16 180 

9 18 250 

10 20 450 
11 22 720 

12 24 900 

Details of the storage calculations may be found in Appendix B. 

PART 2: Results 

The two points of interest in this part of the analysis are the velocities in Taylor Run and the amount of 

storage needed . The following table shows the resulting changes in Taylor Run vs the existing conditions 

for both the 10-yr and 100-yr storms. 

The target maximum velocities to reduce erosive forces in the channel at Taylor Run is between 4-fps 

and 6-fps. 

Table 7- Storage Results 

DETENTION STORAGE 
Peak Flow Peak Flow 

10-YR 
into Storage to Taylor Velocity in TR Existing V 

Storage (acre-ft) (cfs) (cfs) (fps) (fps) 

19 562 315 6.1 7.2 

Peak Flow Peak Flow 

100-YR 
into Storage to Taylor Velocity in TR Existing V 

Storage (acre-ft) (cfs) (cfs) (fps) (fps) 

23 925 799 8.1 8.5 

Part 2: Conclusions 

These results show some improvement in the Taylor Run channel where significant storage is provided 

in the watershed before the runoff reaches Taylor Run . The nearly 23-acre-ft analyzed for the 100-yr 

storm may not be feasible or have a favorable benefit/cost ratio. As modeled the 23-acre-ft facility is 

approximately 11-ft deep and would have a footprint of 2-acres, yet only reduces the peak velocity 

about 12% for the 10-year and about 8% for the 100-year storm and only reaches the target maximum 

velocity in Taylor Run for the 10-year storm. Under this scenario, any storm event larger than the 10-

year storm would bring erosive velocities to the channel and may continue to erode the banks of Taylor 

Run. 

This analysis shows that a reduction in peak velocities is possible in theory, without considering any 

practical applications or cost. For example, Arlington County completed installation of 12-acre-ft of 

stormwater storage at Cardinal School in 2022 at a cost of $18M. Using that project as a baseline cost of 

$1.SM per acre-ft, the 19-acre-ft storage to control the 10-year is estimated to cost $28.SM and the 23-
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acre-ft storage, as a single facility, has an overall estimated cost of approximately $34.5M, nearly an 

order of magnitude greater than the total cost of any of the proposed work to stabilize the stream banks 

of Taylor Run . 

According to the VRRM, the existing BMPs provide about 0.8-acre-feet of stormwater runoff reduction. 
Also, according to the VRRM, additional BMPs to treat the remaining 90 acres of impervious would 
provide an additional1.58-acre-feet of runoff reduction, for a total of 2.38-acre-feet of runoff reduction . 
are calculated . the implementation of numerous water quality BMPs may not be the right tool to 
achieve the goal as stated, which is to reduce erosive velocities in Taylor Run for the storm events that 
deliver those erosive velocities. Given this information, implementing the 100 Gl BMPs at a cost of $25M 
would not address the continued erosion impacting critical sanitary sewers and other infrastructure. 

However, it is clear that the major benefit for water quality BMPs is nutrient and sediment pollution, 
along with the co-benefits in an urban setting of reducing heat island effects, creating micro-habitats, 
and increasing canopy coverage. Because of this, staff will continue to pursue opportunities to 
implement BMPs in the Taylor Run Watershed to enhance water quality in the stream and downstream. 
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Appendix E -Taylor Run Worksheet 

Figures One and Two: Taylor Run Schematic 
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CBG Recommendations to the City 

The TR CBG recommends the following practices: 

Construction practices: 

Construction Practices: Work on the infrastructure protection shall be done within the portions of 
the stream shown on the engineering proposals presented to the CBG in a manner calculated to 
have minimal impact on the wetlands and key forest communities adjacent to the stream and on 
the stream bed and banks. Selected options should be engineered to withstand flow rates. 
Construction paths should be clearly outside the boundaries of the wetlands. Between the upper 
sewer line crossover and the mid-stream crossover, trees on the Chinquapin Park side of the 
footpath should not be cut or harmed by affecting their root structure or otherwise. 

Similarly, the large (City champion) red maple on the stream side of footpath should not be cut 
or otherwise harmed. Other trees that should not be cut or otherwise harmed were identified by 
the CBG and are as follows : · 

Tag numbers 646,,647, 648, 619 (and untagged red maple immediately behind), 613 (and 
untagged red maple immediately to right) , 608 , 609, 136, 138, 139, 141, 142, and 143. 

By description, they are: 
• 646 (white oak), 64 7 (hickory), and 648 (white oak) - three trees on the right hand at the 

bottom of the path coming down the hill from Chinquapin Circle. 
• 619 (black cherry) and an untagged red maple right behind it - streamside on 

Chinquapin Circle side of TR. 
• 613 (big tulip poplar tree with netlike root structure in stream). On King St. side of TR, 

and untagged red maple to its left. 
• 608 and 609 (red maples). 
• 138 (tulip poplar) , 139 (elm), 141 (tulip poplar), 142 (ash) and 143 (ash). Grove of trees 

on King St. side of TR. 
• 136 (tulip poplar). On King St. side of TR. 

Each of these trees was not affected by the lower sewer line crossover and sheet wall project of 
a decade ago and we believe it should be possible for them to be left unaffected by the 
proposed line crossing and manhole projects that are now being considered. All of them are 
near, but not within the proposed lower line work area. 

Construction equipment access and work between the two sewer line crossovers should take 
place, to the extent possible, on the path in the middle of the park coming down the hill from 
Chinquapin Circle to the mid-stream crossover, and along the stream bed between the 
crossovers. 

Design review: 

The City Manager's January 5, 2023, Memorandum to City Council (Appendix H) on the status 
of the· community collaboration on stream improvements states that the design consultant for 
the TR improvements would "work closely with City staff and the identified stakeholder groups .. 
. "to allow for input at the 30%, 60%, 90% and 100% design stages." The current community 
members of the CBG should be recognized as a stakeholder group that will participate in the 
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design consultation process. The City desires to open up and increase engagement to the 
larger community as appropriate during the design process. 

Upper Culvert protection: 

A stone covering of the culvert walls facing the stream should be put in place and concrete 
rubble removed as appropriate. 

Upper Sewer Pipe Protection: 

City staff should select from the options presented to the CBG. See "Other Considerations" 
below. 

Lower Sewer Pipe Protection: 

City staff should select from the options presented to the CBG. See "Other Considerations" 
below. 

Manhole Cover Protection: 

City staff should select from the options presented to the CBG as well as the following option: 
Consider removal of the "skirt" of concrete from base, install several large stones at base of the 
cone and the lower stream bank to prevent erosion of the bank. 

Figure Three shows a general example: 

Post-work Restoration: 

The City and community group will work together throughout the design and work process to 
develop and accomplish a comprehensive ecological restoration plan for TR that the City and 
the community will be proud of. Adequate fund ing for the restoration should be part of the 
funding for the improvement project. 
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Lower culvert protection: 

No repair work is needed at this time. Culverts should be cleared as needed to allow for free 
flow of the stream through the culvert. 

Upland Stormwater Practices: 

See "Recommendations of the Community Group on Stormwater Control Measures" below 

Other Considerations: 

Seven community members of the CBG believe the City should consider including a large wood 
component in its package of infrastructure maintenance techniques, if the construction can be 
done consistently with the construction practices set out above. Two community members of the 
group believe that Large Wood components should not be placed in TR. 

The City should advise the community members of the CBG of its reasons for selecting its 
proposed maintenance techniques. 

Community Perspective on Upland Stormwater Control Measures (did not reach 
consensus) 

Erosion in TR is largely due to stormwater runoff that surges through the stream during heavy 
rains. The storm surges are caused by runoff in the stream's Alexandria watershed, which has 
been increasingly covered by impermeable surfaces. 

The "infrastructure fixes" to protect the sanitary sewer line in the stream valley and efforts to 
reduce erosion in TR, including the recommendations by the Consensus Building Group, are 
short-term responses to a long-term problem. 

Our recommendations provide an opportunity to educate Alexandria 's City Council , City staff, 
and City residents about the cause of the erosion along TR and that the solution lies not with 
stream reconstruction, but with the implementation of Best Management Practices (BMPs) 
upstream to control the stormwater surges during periods of heavy rain. 

The community members appreciate the work that the City has done to evaluate the cost of flow 
reduction options and BMPs upstream. We thank the City for exploring the construction of a 
stormwater retention pond or underground cistern adjacent to the Chinquapin Recreation Center 
to hold as much water as possible before the water is released into TR. We understand that a 
retention structure will not prevent a surge if the City receives a 1 00-year deluge, but we believe 
retention pond or cistern will provide a valuable holding area for lesser and more frequent 
deluges which otherwise will flow unimpeded into TR. We recommend that the City fund and 
install the Chinquapin Recreation Center cistern or retention pond and other stormwater BMPs 
in other areas of the TR watershed including: 

• Along King Street from South Taylor Street to the cistern or retention pond that will be 
installed adjacent to the Chinquapin Recreation Center, 

• In or along the Bradlee Shopping Center, 
• Along Braddock Road from North Early Street to Quaker Lane, 
• At Minnie Howard School, 
• In Chinquapin Park along the Chinquapin Drive and downhill from the garden plots, and 
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• In other locations in the Taylor Run watershed. 

The City should also ensure that the water retention cistern at Alexandria City High School be 
returned to full working order promptly. In addition , the City needs to retrofit existing detention 
basins, wherever possible, with devices that reduce the erosive power of frequent storm 
events.9 

Upstream BMPs offer the best hope of addressing the long-term problem we face. We should 
move forward in a new direction . We should begin installing upstream BMPs that reduce 
stormwater surges that channel water into the stream via the stormwater sewer system. 
Upstream BMPs are critical for protecting downstream infrastructure including the City's sanitary 
sewer line, King Street, and other City infrastructure further downstream. 

Finally, we recommend strengthening the regulations designed to prevent stormwater run-off at 
the site of all new construction . We also recommend that the City increase the credits property 
owners receive on their storm water taxes or even real estate taxes to further incentivize 
property owners to retrofit their properties with BMPs. 

City Response on Community Members Upland Stormwater Control Measures 

As discussed during the March sth, 2023 TR CBG meeting , the City appreciates the list of 
potential locations for additional stormwater control measures. Staff is always supportive of 
BMPs and implementation of BMPs to reduce stormwater flow into our streams and rivers. We 
will continue to identify locations of BMPs both for regulatory purposes and where they make 
sense in the City. The green infrastructure BMPs are excellent for water quality and have other 
co-benefits but we do not believe it is the best approach for this stream stabil ization required for 
Taylor Run . 

We attempted to lay out our reasoning at the February 13th CBG meeting with a presentation 
and a final report (Append ix D ). 10 Based upon our extensive model ing including the 1 0-year and 
1 00-year storms as well as taking the watershed back to a natural state and removing all 
impervious area , velocities will continue to erode the stream channel causing distu rbance to City 
infrastructure. 

In 2018 the City worked with the state and developer to create a Memo to Industry that 65% of 
water quality requi rements need to be met through green infrastructure. 11 12Today, typically 
developers in Alexandria will attempt to do the most green infrastructure practices on sites they 
can . We also have a higher standard than the state requirement to treat the first Y:z'' of rainfall 
runoff. 

9 Hawley, R. J., James A. Goodrich , Nora L. Korth, Christopher J. Rust, Elizabeth V. Fet, Craig Frye, Katherine R. 
MacMannis, Matthew S. Wooten, Mark Jacobs, and Rajib Sinha, 2017. Detention Outlet Retrofit Improves the 
Functionality of Existing Detention Basins by Reducing Erosive Flows in Receiving Channels. 

10 https://www.alexandriava.gov/sites/defauiUfiles/2023-02/Taylor%20Run%20BMPs%201n%20the%20Watershed.pdf 

1 1 https :1/www .alexandriava .qov/sites/defau IUfiles/2023-
02/T aylor%20Run%20Watershed%20Analysis%20TM%20Final wAppendices.pdf 

1 2 https :1 /media .alexand riava .qov/docs-a rch ives/tes/info/memotoind ustrvO 1-18=use-of-ma n ufactu red-bmps .pdf 

60 



As far as incentives, in 2022 the City has increased the Stormwater Utility (SWU) credits that 
property owners can receive along with added-in new flood mitigation practices and mature tree 
credits. Now property owners can receive up to 50% off their SWU Fee. The SWU credit 
program does not provide credits to property owners on their Real Estate taxes. 

We do appreciate the community members' efforts in putting this important information 
together. The City will continue to look for BMP opportunities throughout all the City's 
watersheds where it makes sense, both environmentally and economically. Unfortunately, 
BMPs will not reduce erosive velocities enough to warrant not using stabilization practices. 
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Appendix F - SR Initial Narrative Perspective 

Note from lEN: The SR worksheet included recommendations that became the starting 
point for CBG discussions and ultimately developed into the consensus 
recommendations noted in the report. The following paragraphs preceded any 
consensus-based work within the CBG process and structure. Due to time constraints, 
the following ideas that were part of the original community member perspective 
worksheet were not able to be discussed by the full CBG group as they worked on 
consensus recommendations. 

A Strawberry Run Community Consensus Building Group (CBG) was formed in Fall 2022 to 
represent the community interests in resolving the stream improvement issues in Strawberry 
Run. Strawberry Run has two infrastructure issues: the two private properties on Taft Avenue , 
and the underscoring of the north six-feet diameter storm water outlet. The small stormwater 
outlets high above the west and east sides of Strawberry Run are definitely not threatened by 
the stream's erosion. In addition , the west outlet structure is in particularly excellent condition. 

There is minimal underscoring of the cement's vertical drop with limited corrosion of the bottom 
of its lower lip. However, this is a minor sewer maintenance task -- certainly not stream 
restoration. Any suggestion to "demolish and replace" this sturdy outfall is unnecessary and 
imprudent. Nevertheless, if deemed prudent, the placement of a wood basket structure in the 
gully (it is not a tributary) underneath the existing outlet -- along with possible log jams in the 
gully-- to slow the stormwater outlet's flow in heavy precipitation , could be considered. 
However, that is not true for the use of rip-rap which always does damage to riparian and 
instream habitats, contrary to the use of large wood. The same might be done on the east side. 
Elsewhere, Strawberry Run's erosion is nearing a stable equilibrium along its reaches as it 
reveals ancient sandstone that does not erode. 

At an initial community meeting in September 2022, three alternative options along with their 
separate engineering designs were shown by AECOM. Dr. John Field had been asked by the 
city to present a general overview of the use of large wood as functional elements in stream 
restoration -- but without supporting engineering plans. The Strawberry Run CBG then 
requested that Dr. Field prepare wood engineering plans as options, and he subsequently 
presented two wood options. The intent of all options was to focus on less hard engineering 
practices such as Natural Channel Design , minimal construction in roads and set-up areas and 
minimizing environmental damage such as tree loss, while addressing needed infrastructure 
issues. 

Of these options, the large wood option , which uses wood as an erosion stabilization techniques 
and streamflow stability tool has rece ived large community support. This is because, as 
opposed to the ecological damage done from the use of rip-rap , wood serves as a food 
resource for microbes, fungi , and macroinvertebrates, with a role in habitat formation , aquatic 
food webs, and biogeochemical processes. Furthermore, wood actually improves water quality 
by trapping sediment, as well as by increasing uptake of phosphate and buffering pollutants. 
Importantly, wood also creates bedform roughness (resistance to flow, or drag) that effectively 
slows flow down. In fact, the Army Corps points out that large wood stream restoration has been 
extensively done, lasting over 30 years , particularly in the Northwest. And the Army Corps 
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shows that Northern Virginia has the same excellent "Climate Index" -or the "decay rate" for 
wood -as does Oregon and Washington. 

Only conceptual designs have been presented to the CBG. The City will continue to include 
robust community input throughout this process . 
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Appendix G- Strawberry Run Worksheet 

Figure Four: Strawberry Run Schematic 
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The City Staff and Community's Consensus-Based Recommendations 

Community and City staff members of the SR CBG offer the following consensus-based 
recommendations: 

• Overarching Recommendation: To the extent that work is deemed necessary by the 
work group, the large wood option approach presented by Dr. John Field , Field Geology 
Services, will be utilized. The resulting design , contracting , and implementation have to 
follow City regulations , engineering ethics principles, and show a good stewardship of 
public funds . 

• Specific Request for Dr. Field: The CBG strongly recommends that Dr. Field be 
sign ificantly involved in the design and execution of the project, and we urge the City to 
enable that in compliance with the VPPA. 

• Ongoing CBG and Community Engagement: The current CBG and the broader 
community (City residents) will participate and provide input before decisions are made 
at all stages of the project including initial design and the city-led 30%, 60% and 90% 
designated design stages. 
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• Minimal Size of Access Road: Access road length and width in the SR riparian zone 
will be kept to an absolute minimum to allow direct access to do the necessary work. 

• Minimal Impact of any Access Road: Any temporary road leading into and across the 
riparian zones will be designed and constructed to minimize ecosystem impact, including 
to protect tree roots for equipment crossing. 

• Protection of Trees: High value trees identified by the community in consultation with a 
certified arborist with a specialty in urban forestry will be marked for preservation and will 
be avoided during project implementation . Where possible and recommended by a 
certified arborist, pruning should be considered as an alternative to removal. 

• Minimal Size of Equipment: To minimize disruption to the ecosystem and adjacent 
neighbors to the stream, the smallest equipment able to accomplish the work will be 
utilized. 

• Practical and Beneficial Removal of Broken Pipe, Concrete, and Unnecessary Rip 
Rap: Only when practical and beneficial to the SR ecosystem, legacy broken pipes, 
concrete, and unnecessary rip rap will be removed from the stream and riparian zone 
within the work areas, including in front of and in close proximity to the Walika and 
Cortez properties. 

Miscellaneous Practice Recommendations: 

• Fencing: Replace the damaged safety fence around the culvert at the Ft. Williams 
Parkway. Place a safety fence around the culvert on Duke Street. Both new fences 
should consist of aesthetically pleasing materials per the Park Facilities Standards 
Manual. 

• New Name and Signage: The CBG would like to discuss renaming the area, as well as 
consideration for new signage, by participating in the standard naming process 
described on the City's website. 

Community Practices Recommendations Pertaining to Specific Locations: 

• Wood Basket Structures: Repair scouring of the west stormwater outlet and repair as 
needed the east stormwater outlet, placing wood basket structures under both the west 
and east outfalls. Any work in the west outlet should utilize the wood option and shall be 
executed via collaborative consultation between the City and the stakeholders, 
particularly proximate property owners. 

• Log Jams: Investigate placing log jams along the stream and in the adjacent gullies to 
manage the hydraulic stream flow regime. If determined to be necessary, access should 
occur only where it has already been established. 

65 



• Existing Non-natural Debris Blockages: Remove where necessary, practical , and 
where work is already occurring --to prevent bank scouring, particularly broken cement 
slabs. 

• Property Bank Erosion: Investigate stabilizing options with the stakeholder group and 
specifically the adjacent property owners 

Recommendation for a Consultation with the City Attorney: 

• At a point in the design process where there is sufficient information , City staff will 
consult with the City attorney for guidance if the City may use City funds and funding 
obtained from non-City entities, such as grants provided by the Commonwealth of 
Virg inia, regional government entities, and the federal government, to repair erosion 
on the private properties. 

Proposals Where No Consensus Was Reached Due to Lack of Full Community Support 

The following proposed recommendations were not agreed to by consensus because three 
members of the community were unable to support them. 

• North Outfall : Repair the scouring of the north six-foot stormwater pipe outfall (culvert). 
• Plunge Pool: Slow the velocity of the stormwater as it exits the pipe with a plunge pool 

primarily with a wood structure. 
• Crib Walls: Shield the outfall's nearby banks from the water's velocity by wooden crib 

walls of short distance. 

While most City and community members supported these proposals, three community 
members sa id they would like to know if these interventions are truly necessary, and , if so, what 
minimal intervention would best solve the problem. The underlying interest expressed by these 
members was a desire to learn what is causing the increased flow of water in the stream. They 
did not achieve consensus on these issues until additional research had been done to 
determine the true need, and so they hesitated to choose an option that might not be best for 
this situation . 

Community Perspective on Upland Stormwater Control Measures (did not reach 
consensus) 

• The property behind 3729 Templeton Place has a portion of Strawberry Run 
running through it. The City used to clean out the stream and pond regularly but 
has not done so in over 10 years. As a result, sediment, trees, and other debris 
have built up in the area , preventing water from "settling" or "resting" and 
permeating into the ground. This area must be rehabilitated and maintained to 
create a deeper pool that serves as a "holding pond" for storm water runoff, 
helping to prevent a surge of water travel ing downstream into lower Strawberry 
Run . 
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• To increase the permeability of the land uphill from Strawberry Run , replace the 
two concrete "hot lane" turns from Fort Williams Parkway onto Colonel Ellis 
Avenue and Fort Worth Avenue by widening and extending the existing 
grass/tree lined parkway islands in these two areas or create swales to include 
low-maintenance, low growing native grasses to absorb nutrients such as 
nitrogen and phosphorus. Then, the tops of the existing islands can be "opened" 
to catch water by replacing the solid concrete curbs with "V" cut curbs that allow 
water to flow into the islands (and mini-swales) instead of downhill directly into 
storm drains that flow into SR. These changes will help reduce water flowing into 
SR and also reduce grass mowing on the islands, which spews exhaust into the 
air and deposits nutrient rich grass clippings into the stream. 

Upland Stormwater Control Measures (City Perspective): 

As discussed at the March 14th meeting , in general upland BMPs are for 1 year to 2-year storm 
events. The "first flush" or first inch of rain captures the majority of pollutants which is the reason 
that green infrastructure BMPs are built for that level of stormwater runoff. Any storm that is 
bigger, will have runoff bypass the BMP once filled . The bigger storms in Strawberry Run that 
will produce erosive velocities are the 1 0-year and 1 00-year storms. 

For the TR watershed , we created a model and authored a report, Taylor Run Watershed 
Analysis: The Effects of Implementing Stormwater Facility Best Management Practices (BMPs) 
in the Watershed on the Stream Channel (Appendix H). This report also speaks in general to 
the upland BMP situation in SR as well. 

Modeling additional BMPs took the velocity from 8 feet per second to 7 feet per second when 
the recommend velocity in streams to not cause erosion is 5 feet per second . Another model in 
the study removed 100% of the impervious area to conceptually place the watershed back to a 
natural state. However, th is still showed erosive velocities in the stream channel. The reason is 
the soil type. The soil types dictate the absorption of stormwater. Our area has tight soils not 
very good at ra infall infiltration . Any rain after the 1st inch will cause the soil to be saturated and 
thus additional rain will simply runoff. The City will continue to look for BMP opportunities 
throughout where it makes sense. Unfortunately BMPs will not reduce erosive velocities in the 
stream enough to warrant not conducting stabilization practices. 
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Appendix H -January 2023 Memo to City Council 

City of Alexandria, Virginia 

MEMORANDUM 

DATE: JANUARY 5, 2023 

TO: THE HONORABLE MAYOR AND MEMBERS O~JTY COUNCIL 

THROUGH: JAMES F. PARAJON, CITY MANAGER ~ 
FI~OM: YON LAMBERT, INTERlM DEPUTY CITY MA AGER 

SUBJECT: PROGRESS UPDATE FOR STREAM RESTORA TIO CO 1M UNITY 
COLLA BORA TIO 

ISSUE: At the April27, 2021, Legislative meeting, the City Council directed staff to pause the 
Taylor Run and Strawberry Run stream restoration projects to conduct community engagement 
and collaborate on alternative designs for the streams. The purpose of this memorandum is to 
provide a progress update for that effort. 

BACKGROUND: The City contracted with the University of Virginia's Institute for 
Engagement & Negotiation (IEN) to help facilitate a consensus on an alternative approach to the 
original stream restoration design. During the first pha e of collaboration, lEN formed a 
Stakeholder Advisory Group (SAG) comprised of Environmental Policy Commission, civic 
association, and community members ai1d conducted interviews with the SAG and select City 
staff. Findings were presented to EPC in March 2022 and captured in the Stakeholder 
Assessment Report for Two Stream Health Improvement Projects in the City of Alexandria. 

Phase 2 of the collaboration is to focus on consensus building for a desired alternative approach 
that was kicked off at a public meeting on September I o', 2022, that included speaking slots from 
the EPC chair and representatives from the community, and presentations by the City staff, the 
City's consultant, invited outside technical experts, and Dr. Field (as reque ted by the 
community) on potential alternative approaches. At the end of the meeting, people self-selected 
to join either a Taylor Run or Strawberry Run Consensus Building Group (CBG) to focus 
individually on alternatives for each stream. The City Manager also spoke at the beginning of 
the event to kick otithis phase. 

Additional meetings have been held to further discuss the three di ffere nt alternatives designs 
including bioengineering, hard armoring, and a minimal approach, with estimated costs, and 
potential trees impacts presented by the City's consultant for each alternative. 
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DISCUSSION: In response to requests from these workgroups, the City has contracted again 
with Dr. Field (through lEN) to create concept sketches of his "Large Wood Option" as a fourth 
alternative. Dr. Field will be presenting his alternative to the groups in mid-January. City staff 
will also be presenting some specific approaches to protecting the sanitary sewer infrastructure in 
Taylor Run in February . 

. Following this, lEN will facilitate a process to reach a consensus alternative for each stream. 
With respect to the engagement process. a final report will be delivered, and Staff will provide an 
update to City Council around Spring 2023 . Staff notes the 'consensus alternative' could be a 
hybrid that includes a combination of techniques found in the alternatives. If the Council 
supports the 'consensus alternative' identified for each stream and directs staff to pursue the 
'consensus a.l ternati e,' City statfwill develop a process for the community to remain engaged in 
the design of the alternatives. This process would include procuring design services to create an 
engineering design that will take roughly 6-9 months and extend through winter 2023/2024. The 
procured design consultant would work closely with City staff and the identified stakeholder 
groups for roughly 10-12 months to allow for input at the 30%, 60%, 90% and 1 00% design 
stages that would be completed winter 202412025. Aft r that time, construction procurement 
would take roughly 4-6 months and completion of the work would take roughly 7 months and be 
completed around the end of fall/winter 2026. 

FISCAL IMPACT: The state Stormwatcr Local Assistance Fund (SLAF) matching 
reimbursement grants awarded for the Taylor Run Stream Restoration ($2.255.000) and 
Strawbeny Run Stream Restoration ($800.000) projects require that the City execute grant 
agreements prior to December 31, 2022 to remain eligible. Given the extended outreach and that 
the grant agreement requires that a construction contractor has been procured by the December 
31, 2022 deadline the grant ftmding will no longer be available. While the City can reapply for 
future SLAF grants, the alternatives being considered for Taylor Run and Strawberry Run will 
most likely not meet the eligibility requirements for SLAF funding. Therefore, the City will 
need to fi.md implementation of the chosen design alternative unless other grant sources can be 
identified. 

STAFF: 
Terry Suehr, Director, Project Implementation 
William Skrabak, Deputy Director, T &ES 
Daniel Medina, Flood Action Program Manag r, DPI 
Jesse Maines Division Chief, Storm water Management (SWM), T &ES 
Brian Rahal Civil Engineer IV I Section Lead, SWM, T&ES 
Camille Liebnitzky, Civil Engineer IV I Green Infrastructure, SWM, T&ES 
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CounciiComment@alexandriava.gov 

From: 
Sent: 
To: 

Cc: 
Subject: 

Follow Up Flag: 
Flag Status: 

Erik Olson <erikdavidolson@gmail.com > 
Monday, June 12, 2023 8:00 AM 

Justin Wilson; Amy Jackson; Canek Agu irre; Sarah Bagley; John Chapman; Alyia Gaskins; 
Kirk McPike 
CounciiComment@alexand ri ava.gov 

[EXTERNAL]Support fo r Rebecca Hammer for AlexRenew Board 

Follow up 
Flagged 

I Some people who rece ived this message don't often get email from erikdavidolson@gmail.com. Learn why this is important 

Members ofthe Alexandria City Council 
Alexandria City Hall 
301 King St 
Alexandria, VA 223 14 
BY EMAIL 

Re: Support for Rebecca Hammer, Esq., for Board of AlexRenew 

I write as an Alexandria resident and voter, and as a longtime member of the Alexandria Renew (AlexRenew/River Renew) 
Stakeholder Advisory Group, in strong support of the nomination of Rebecca Hammer, Esq., to fill the vacancy for the 
AlexRenew Board of Directors. 

I recommend Ms. Hammer because of her character, extensive expertise on environmental law and specifically the Clean Water 
Act, environmental and public health protection, and water infrastructure funding and affordability. She also has demonstrated 
her effectiveness as a coalition-builder and knowledgeable advocate for clean water and has deep connections in the Alexandria 
community. I bel ieve she would be the ideal candidate for the Board. My opinion that Ms. Hammer would be a strong addition 
to the board is based upon my experience as a longtime Alexandria resident, environmental lawyer for nonprofit environmental 
organizations, former General Counsel and Deputy Staff Director for the U.S. Senate Committee on Environment and Public 
Works, and former attorney for the U.S. Environmental Protection Agency's Office of General Counsel. I have over 35 years of 
experience in the environmental field. 

Rebecca Hammer is a profess ional colleague of mine at the Natural Resources Defense Counci l (NRDC) in Washington, DC, 
where she is a Senior Attorney and Deputy Director of Federal Water Policy. She has sterling academic credentials from 
Harvard Law School and Harvard College, where she was a standout student with demonstrated interest in environmental 
issues. She has over a dozen years of experience working on clean water issues at NRDC. Previously, she worked during law 
school at the U.S. Environmental Protection Agency's Office of General Counsel and at the Massachusetts Department of 
Environmental Protection. I have worked wi th her closely on enacting and implementing the 2021 trillion-dollar Bipartisan 
Infrastructure Law, the multi-bi llion-dollar State Revolving Funds for water, and on other water matters. She is 
widely respected for her deep expertise on how these and other water laws work, where there are opportunities for organizations 
like AlexRenew to obtain funding, and where some of the compliance and implementation challenges are and will emerge for 
AlexRenew. She could be instrumental in helping AlexRenew to prepare and continue its stellar performance as climate change 
and other issues emerge. 

As you know, the Alexandria Renew Enterprises is emerging as a leading progressive utility in pressing for top-notch 
perfonnance of its environmental goals. Adding an environmental lawyer and expert of the caliber of Rebecca Hammer would 
reinforce the City of Alexandria's and AlexRenew's stature and burnish our reputation as an "Eco-City" comm itted to 
sustainability. 

The AlexRenew Board's current membership is impressive. However, it does not include a knowledgeable environmental 
lawyer, nor a citizen advocate with expertise on clean water law, public health protection and water affordabil ity issues. While 
the Board includes members with extensive expertise in engineering and fiscal matters, what it lacks is a well informed citizen 
advocate and lawyer with Clean Water Act expertise and deep roots and connections with everyday citizens in the community 
and advocacy experience. 



Ms. Hammer also is a highly effective team builder. I have often seen her collaborate and build coalitions with a diverse array 
of stakeholders, ranging from citizens and environmental justice advocates, to national and regional environmentalists, to water 
utilities and government officials. For example, she has been a leader in the Clean Water for All Coalition, which includes 
hundreds of groups working on improving water quality. In all of these efforts, she has been a good listener, effective coalition 
builder, and skilled and knowledgeable advocate for c lean water. 

In sum, I strongly urge the City Council to appoint Rebecca Hammer to fill the vacancy on the Alexandria Renew Board of 
Directors. 

Thank you, 

Erik D. Olson 
1 006 N Royal St 
Alexandria, VA 223 14 

DISCLAIMER: This message was sent from outside the City of Alexandria email system. 
DO NOT CLICK any links or download attachments unless the contents are from a trusted source. 
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Taylor Run: A Stream Worth Protecting and Preserving 

Why Nutrient Reduction Estimates for Some "Stream Restoration" 

Projects May Be Greatly Overstated 

Final Report of the Taylor Run Monitoring Project, Contract 17052 
March 31, 2022 

Russell Bailey, Bill Gillespie, and Chuck Kent 
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Executive Summary 

The North Ridge Citizens' Association's water quality monitoring project conducted by resident 
volunteers showed that Taylor Run does not contribute a significant amount of nutrient 
pollution to the Chesapeake Bay. Taylor Run is not the problem. Nutrient and sediment 
pollution that arrives in the stream from the upstream watershed and stormwater sewer 

system is the problem. 

The North Ridge Team monitored Taylor Run at two principal sites- one at each end of the 
1,900-foot segment that was to be "restored ." The monitoring project found that only a small 
amount of Total Nitrogen (TN) is generated in the proposed "stream restoration" project area. 
About 75 percent of the TN arrives in the stream from the upstream stormwater sewer system. 
Almost all the Total Phosphorous (TP) and Total Suspended Sediment (TSS) was found to 
originate in the stormwater sewer system and the upstream watershed, not in the stream 
restoration project area . The Virginia Department of Environmental Quality (DEQ) monitored 
Taylor Run in Alexandria's Angel Park approximately 0.6 miles downstream from the NRCA's 
downstream site . Their findings for average TN and TP concentrations at the DEQ monitoring 
site were lower than the NRCA's downstream site. This indicates Taylor Run contributes little 

nutrient pollution to the Chesapeake Bay. 

During periods without rain, Taylor Run stream flow is about 157 liters per minute. During 
heavy rain events, stream flow is much higher and faster. This is typical of urban streams fed by 
stormwater drainage from large impermeable surfaces. Flow was not measured during high­
water events, but it was visually observed, sampled, and photographed . Sampling during high 
and low events showed that TP and TSS concentrations increase sharply during high water 
events. Large episodic rainfall events appear to bring TP to the stream from the upstream 
watershed. Large episodic rainfall events appear to bring TSS to the stream from the upstream 
watershed and from hiking trails in Chinquapin Park. 

This report provides information on why it is important to: 

• Not rely solely on pollution reduction estimates from the Bank Erosion Hazard Index 
(BEHI) method of calculating nutrient reductions . 

• Do stream bank soil sampling to better approximate nutrient reductions. 
• Do low-cost water quality monitoring to estimate real nutrient reductions . 

• Base nutrient reductions on good measurements and sound science. 
• Consider installing stormwater Best Management Practices (BMPs) upstream to slow 

down, filter and sequester stormwater before it reaches a surface water body. 

• Consider alternative methods of achieving Chesapeake Bay Program nutrient reduction 
credits that avoid the invasive and destructive "stream restoration" process. 

Finally, this report asks the question: "Are 'stream restorations' a good use of scarce 
taxpayer dollars?" 
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Introduction 

History and Reason for Project 

In 2019, the City of Alexandria proposed to conduct a "stream restoration" project on Taylor 
Run as part of its Chesapeake Bay TMDL 40% Plan. The stated purpose of this project was to 
reduce the flow of nutrients into the Potomac River and the Chesapeake Bay. The City claimed 
that the project was needed to help meet its nitrogen, phosphorus and sediment reductions as 
required under the Chesapeake Bay Program. 

Several citizens' groups questioned whether the proposed plan was appropriate for meeting 
the City's pollution reduction targets, and whether "stream restoration" was the right 
approach. Further investigation brought to light that the proposed project would dramatically 
alter Taylor Run by excavating an area 1,900 by 75 feet; cutting down more than 250 trees 
(including Alexandria's champion maple); raising the stream bed by 3 to 7 feet; destroying 
existing plant and animal communities; and threatening a unique wetland containing many 
Alexandria-rare species. 

Led by Russ Bailey and Bill Gillespie, a group of citizens proposed to gather scientific data to 
better determine existing conditions in Taylor Run . With administrative support from the North 
Ridge Citizens' Association (NRCA), and a grant from the Virginia Department of Environmental 
Quality (VADEQ), this team of volunteers agreed to donate their time to gathering the needed 
data to better understand the nutrient and sediment flows from Taylor Run into the Potomac 
and the Bay. 

Nine (9) volunteers were trained and certified in water quality monitoring by the RiverTrends 
Program of the Alliance for the Chesapeake Bay. Between them, they contributed over 600 
hours to this project between February and December of 2021. (Appendix A). 

Goals of the Project 

• Assess the water quality of Taylor Run, an urban stream in Alexandria, VA. 

• Determine whether the first 1,900 feet of Taylor Run contributes significant amounts of 
Total Nitrogen (TN), Total Phosphorus (TP), and Total Suspended Sediment (TSS) 
pollution to the Chesapeake Bay or whether these pollutants originate primarily in the 
stormwater collection system upstream. 

• Provide accurate water quality measurements to determine whether a $4.5 million 
stream restoration project should be done or whether other stormwater projects should 

be considered. 
• Measure the existing ecological state of Taylor Run so that functional ecological uplift 

(ecological improvement) can be quantified if a stream restoration project is performed. 

• Educate the local community on water quality monitoring and the effects of human 
activities on water quality. 
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Background & Methodology 

In preparation for this project, team leaders: 

• Applied for $5,000 grant from the Virginia DEQ to cover lab analysis costs; 

• Enlisted NRCA to host the project and manage the funds; 

• Contracted with Analytics LLC, a state-certified laboratory near Richmond to analyze 
samples for Total Nitrogen, Total Phosphorus, and Total Suspended Sediment; 

• Enlisted the help of The Alliance for the Chesapeake Bay which provided free equipment 
and t raining for on-site physical and chemical testing of stream waters (the volunteers each 
took the Alliance's training and exam and were certified as River Trends water monitors); 

and 
• Purchased (with private funds) additional equipment needed for the project- including a 

dedicated dipping pole, plus rulers and stakes for tracking stream levels. 

As one of the conditions of the grant, DEQ required a detailed Qual ity Assurance Project Plan 
(QAPP) . The team prepared and submitted a Quali ty Assurance Project Plan to DEQ in July 2021. 

The team selected two principal monitoring sites on Taylor Run- one near the upstream end of 
the stream segment to be " restored" and the other at the downstream end . Aluminum rulers 
were installed on stakes at these two sites so that stream height could be measured on a daily 
basis: 

• The Upstream Sampling Site, TayRun 1.8 is located at 38° 49' 24.2" N, 7r 04' 56.1"W. The 
second pool below the culvert that empties into Taylor Run at the north end of the stream. 
Th is pool avoids the turbulence of the first splash pool but has enough water to allow for 
quality sampling and height measurements. During periods of lowest flow, we were able to 
measure stream flow directly from the culvert using a bucket and safety scaffold with a 
custom support bracket. 

• The Downstream Sampling Site, TayRun 1.5 is located at 38° 49' 8" N, 7r 4' 46" W. It is a 
short distance upstream of the two culverts that mark the end of the 1,900-foot stream 
restorat ion project area and just downstream of the drainage from the First Baptist Church 
of Alexandria parking lot. Th is location had enough water at all flow levels to allow for 
sampling and height measurements. We used this same location to measure stream flow 
during high, medium, and low flow events. 

• Two addit ional locations were selected to measure stream flow: 
o TayRun 1. 7 (38° 49' 18"N, 7r 4' 50" W) because of its hard clay bottom and shape. 
o TayRun 1.6 (38° 49' 24.2"N, 7r 4' 56.1" W) because all the stream flow was 

concentrated into a narrow channel during low flow periods . 

Two 48" rulers were installed on vertical stakes at TayRun 1.5 and 1.8 to measure change in 
stream height. 
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Monitoring Methodology 

Team members covered different days of the week to report stream height daily at 10:30 am at 
TayRun 1.5 and 1.8. This data was entered into the Project Spreadsheet maintained by Bill 
Gillespie. 

Chuck Kent and Rita drawing sample 
at TayRun 1.5 {Downstream) 

Russ Bailey, Rita Leffers, Bill Gillespie, Trisha Gruesen, John Fehrenbach, John 
Winstead and Don Bobby sa mpling at TayRun 1.8 {Upstream) 

Volunteers took water samples a the NRCA upstream and downstream monitoring sites on 19 
days in 2021. Scheduled samples were taken on the second and fourth Tuesdays of each month 
from March through November. Three additional days were added to the sampling schedule to 

capture concentrations during high water events on June 10, August 16, and October 29, 2021. 
On the second and fourth Tuesday of each month, the team did a full sampling run at each 
location, including: 

• Grab Samples which were placed on ice In a cooler for transport to the lab. 
o 1,000 ml sample for Total Suspended Sediment (TSS) 

o 250 ml sample (preserved with H2S04) for Total Nitrogen (TN) 
o 250 ml sample (preserved with H2S04) for Total Phosphorus (TP) 

• Water Chemistry 
o Dissolved Oxygen, using a LaMott DO Kit- 2 sample bottles were collected at each 

site 
o Conductivity, using Oakton PCTSTestr 5 Multiprobe meter 
o pH, using an Oakton PCTSTestr 5 Mult iprobe meter 

o Turbidity, using a Turbidity Tube 

• Conditions 
o Air and water temperature using a Hanna Digital Thermometer HI 98501) 

o Color (visua l observations) 
o Stream height as measured at the vertical rulers/stream gauges 
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The night before each sampling run, a designated trained volunteer ran calibration tests for: 
o Dissolved Oxygen, verifying the stability of the Sodium Thiosulfate 0.025N, 
o Conductivity, using a standard solution 1413 ~S/cm, and 
o pH, using standards solutions for pH 4.0 and 7.0. 

After each sampling run, one volunteer would immediately drive the iced grab samples for TSS, 
TN, and TP to Analytics, LLC in Ashland, VA, recording the Chain of Custody for each batch of 
samples. The temperature of all samples was recorded on delivery. 

Within no more than 8 hours of the sampling run, a trained volunteer would perform the post­
sampling cal ibrations for pH and conductivity, as well as the titrations for dissolved oxygen (4 

bott les, two from each site). 

All data were recorded on a standard RiverTrends Field Data Sheet and reported to the online 
data system maintained by the Alliance for the Chesapeake Bay and the Chesapeake 
Monitoring Cooperative. 

Measuring Stream Flow 

NRCA volunteers studied U.S. Environmental Protection Agency (EPA) and U.S. Geological 
Survey (USGS) guidance and recommendations on measuring stream flow. Volunteers held a 
conference call with John Jastram, a hydrologist who serves as the Chief of the Watershed 
Studies Section and the Program Development Specialist for the USGS's Virginia and West 
Virginia Water Science Center in Richmond, VA. It became clear NRCA volunteers would not be 
able to operate a fully equipped stream gauging station on Taylor Run with DEQ's limited grant 
funding . NRCA volunteers opted to make daily stream height measurements and measure base 
(low) flow. Attempts were also be made to measure some high-water events. 

Macro-Invertebrate Surveys 

The volunteer group performed three macroinvertebrate surveys or "pulls" to evaluate the 
presence of life in the stream; these took place on May 7, August 8, and October 28, 2021. The 
surveys were conducted at stream riffles near the NRCA downstream sampling site. 

The May 7 pull was led by Emily Bialowas of The lzaak Walton League, a certified stream 
monitor. The August 8 and October 28 pulls were led by Trisha Gruesen, one of the volunteer 
water quality monitors, who took the lzaak Walton training in macroinvertebrate identification 
and monitoring protocols and was certified by the League to be a water monitoring leader. 
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Chuck Kent, Bill Gillespie, Trisha Gruesen, Amy Krafft and Russ Ba iley sampling for macro-invertebrates October 28, 
2021 

Summary of the Data 

The following graphs summarize the data collected at both the upstream and downstream 
NRCA monitoring sites. TN, TP and TSS sampling was performed from March 2021 through 
October 2021. Air temperature, water temperature, pH, dissolved oxygen, conductivity, and 
turbidity data were collected for one year from March 2021 through February 2022. Time 
series plots show how concentrations and other measured parameters varied over time. The 
data are provided in Appendix D. 
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Total Nitrogen (TN) 

Taylor Run 
Total Nitrogen Concentration 
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• About 75 percent of the TN arrives in the stream from the stormwater sewer 

system. 
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• At low flows, the downstream site averaged 0.72 mg/L higher TN concentrations 

than the upstream site . Most of the higher nitrogen concent rat ion observed at the 
downstream site was nitrate and nitrite nitrogen. 

• During high water events, the two sam pling sites approximately 1,900 feet apart, 
exhibited similar TN concentrations probably because water of similar nutrient 
concentrat ion was moving quickly between the two sites. 

• TN concentrati on at the upstream and downstream sampling sites averaged 1.87 
mg/L and 2.48 mg/L, respectively. 

• The average TN concentrati on at the Virgin ia DEQ monitoring site, approximately 0.6 
mile downstream of the NRCA downstream sampling site, was 1.53 mg/L. 

• 19 measurements of TN were made at t he upstream and downstream sites during 
high and low water events. 

7 



DEQ-Measured Total Nitrogen 
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Including Downstream DEQ Data 
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• The Virginia Department of Environmental Quality (DEQ) sampled Taylor Run 
monthly approximately 0.6 mile downstream of the NRCA downstream sampling site 
from January through December 2021. 

• DEQ did not sample on the same days that NRCA volunteers sampled so direct 
comparisons of daily data cannot be made. 

• DEQ measured concentrations were frequently lower than NRCA measurements. 

• The annual average TN concentration at the Virginia DEQ monitoring site was 1.53 

mg/L. 
• The annual average TN concentrations at the upstream and downstream NRCA 

sampling sites were 1.87 mg/L and 2.48 mg/L, respectively. 
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Kjeldahl Nitrogen 
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• The Kjeldahl method in analytical chemistry is a method used to find 
nitrogen contained in organic substances plus the nitrogen contained in the 
inorganic compounds ammonia {NH3) and ammonium {NH4+ ). 

8.00 

6.00 

4.00 

2.00 

• Kjeldahl nitrogen concentration was remarkably similar at the upstream and 
downstream sites. 

• The average Kjeldahl nitrogen concentration at the upstream and downstream 
sampling sites averaged 0.83 mg/L and 0.82, respectively. 
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• Kjeldahl nitrogen concentration rose at both sampling sites during high water events 
and often fell after these events. 
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Nitrate and Nitrite 

Taylor Run 
Nitrate and Nitrite Nitrogen 
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• Nitrate/nitrite nitrogen concentration was in almost all cases higher at the downstream 
site. 

• The average nitrate/nitrite nitrogen concentration at the upstream and downstream 
sampling sites averaged 1.05 mg/L and 1.67, respectively. 

• It is unclear why the nitrate/nitrite concentration was higher at the downstream site. 
The higher concentration may be due to natural biological processes; fertilizer 
applications at the community gardens upslope from the stream in Chinquapin Park; 
ground water seepage which has been observed in the stream valley; leakage from old, 
abandoned sewer systems for the Ch inquapin Village development; pet waste; or other 
causes. 

A Scientific Investigation Report prepared by the U.S. Geological Survey for Fairfax County 
streams provides an excellent summary of the sources of nitrogen in urban streams. The report 
states: 

"Common urban nonpoint nitrogen inputs include anthropogenic sources such as 
atmospheric deposition, fertilizer appl icat ion, leaking wastewater infrastructure, septic 
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systems, and pet waste {Paul and Meyer, 2001; Bettez and Groffman, 2013; Hyer and 
others, 2016), as well as natural sources such as plant humic substances and biological 
fixation {Wanielista and others, 1977; Carpenter and others, 1998)." 

Source: Spatial and Temporal Patterns in Streamflow, Water Chemistry, and Aquatic Macroinvertebrates of Selected Streams in 
Fairfax County, Virginia , 2007-18, Aaron J. Porter, James S. Webber, Jonathan W. Witt , and John D. Jastram, page 61 . 

Total Phosphorous {TP) 
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During most sampling events, TP concentrations were higher at the upstream site than 
the downstream site. 

At low flow, many TP measurements at the downstream site and the DEQ site further 
downstream were at or near the detection limit for phosphorous, 0.02 mg/L. 

The TP concentration at the upstream and downstream sampling sites averaged 0.11 
mg/L and 0.08, respectively. 
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• The TP concentration at the Virginia DEQ monitoring site, approximately 0.6 mile 
downstream of the NRCAdownstream sampling site, averaged 0.025 mg/L. 

DEQ-Measured Total Phosphorous 
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• DEQ sampled Taylor Run monthly approximately 0.6 mile downstream of the NRCA 
downstream sampling site from January through December 2021. 

• DEQ did not sample on the same days that NRCA volunteers sampled so direct 
comparisons of daily data cannot be made. 

• DEQ measured TP concentrations were frequently lower, sometimes much lower, 
than NRCA measurements. 

• The annual average TP concentration at the Virginia DEQ monitoring site was 0.023 
mg/L. The DEQ limit of quantification/detection limit was 0.005 mg/L. 

• Average TP concentrations at the upstream and downstream NRCA sampling sites 
were 0.11 mg/L and 0.08 mg/L, respectively. The limit of quantification/detection 
limit for NRCA samples was 0.02 mg/L. Two of the upstream samples and three of 
the downstream NRCA samples were beneath the laboratory's detection limit. In 
these cases, the limit of quantification is reported and shown on the graph. 
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Total Suspended Sediment 

Taylor Run 
Total Suspended Sediment Concentration 
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• At low flows : 
o TSS concentrations are very low and about the same at the upstream and 

downstream sites. 
o TSS concentrations are so low, they are typically below the analytical 

laboratory's detection limit and are reported as being "less than the detection 
limit of 1.00 mg/L. 

o Turbidity tube measurements indicated excellent water clarity. An observer 
could see through more than 115 centimeters (45 .3 inches) of stream water. 

• At low flows, TSS concentrations averaged 2.82 mg/L and 1.49 mg/L at the upstream 
and downstream sites, respectively. 

• During high water events, large concentrations of sed iment arrived in the stream from 
the stormwater sewer system. 

• During rain events, TSS concentrations averaged 39.63 mg/L and 48.9 mg/L at the 
upstream and downstream sites, respectively. 
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• The higher sediment concentrations observed at the downstream site during heavy rain 
events were likely due to sediment entering the stream from additional stormwater 
sewer inflows and water coursing down poorly maintained trails in Chinquapin Park. 

Dissolved Oxygen 
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• The downstream site usually exhibited higher dissolved oxygen, likely because the 
stream aerates the water over the 1,900 feet of the stream from the stormwater sewer 
outfall to the downstream monitoring site. 

• Since dissolved oxygen is correlated with water temperature, dissolved oxygen was 
greatest during cold winter months and lower during summer months. 

• The downstream sampling site was high ly correlated with temperature (R-Squared value 
0.86). 

• It remains unclear why dissolved oxygen was so much lower at the upstream site in 
November and December 2021. 

• Dissolved oxygen was not measured during the first two high water events on June 10 
and August 16, 2021. Dissolved oxygen was measured during the high-water event that 
occurred October 29, 2021. 
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Acidity (pH) 

Taylor Run 
pH Concentration 
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• pH appeared to peak at both sampling sites in mid-September. 

• pH is elevated during rain/high-water events. 
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Conductivity 
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• Conductivity was somewhat higher at the upstream site from late November through 
May. 

• High-water events have a strong effect on conductivity. Sampling at the beginning of a 
heavy rain event like the thunderstorm on June 10, 2021, produced high conductivity 
measurements at both the upstream and downstream sites. Samples taken on July 27 
and October 26, fourteen hours after rain event resulted in lower-than-normal 
conductivity measurements. The lowest conductivity measurements occurred on 
October 29 during a high-water event when it had been raining for some period of time. 
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Turbidity 

Taylor Run 
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• These measurements were made using a Turbidity Tube, which creates a column of 
water through which the field observer views a Secchi Disk at the bottom of the tube. 
The maximum tube reading is 115 em when the water is very clear. If the water is turbid, 
water is released through a spring valve at the bottom of the tube until the Secchi Disk 
can be observed. The graph above provides an inverse picture of the tu rbidity, as high 
numbers represent the clearest water, and the lower the numbers greater turbidity. 

• As one would expect, in most cases, turbidity varied as TSS concentration varied . 

• On most low flow days : 
o Turbidity was very low and the same at the upstream and downstream sites . 
o High turbidity tube measurements indicated excellent water clarity. An observer 

could see through more than 115 centimeters (45.3 inches) of stream water. 

• On two low flow days, November 9 and February 22, the upstream site exhibited much 
higher turbidity than the downstream site. Stream monitoring volunteers observed 
cloudy water quality cond it ions at the upstream site . The cloud iness dissipated as the 
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water flowed downstream to the point where the downstream site registered a 
turbidity tube clarity of greater than 115 centimeters. 

• As with TSS concentration, high-water events have a strong effect on turbidity. 
Sampling at the beginning of a heavy rain event, like the thunderstorm on June 10, 
2021, produced turbid conditions at both the upstream and downstream sites. 

• Water tested on July 27 and October 26, fourteen hours after rain event, also showed 
more turbid water than usual with the upstream site exhibiting much poorer water 
clarity. On these two days, turbidity improved significantly as water flowed to the 
downstream site. 

• Three of the four highest turbidities occurred on high water events on June 10, August 
16, and October 29, 2021. 

Stream Flow 

Stream flow on Taylor Run is low most of the year. Occasionally, during rain events, the stream 
flow increases dramatically. The picture on the left below shows typical low flow conditions. 
The picture was taken June 27, 2021, at 11:30 a.m. The picture on the right was taken on June 
10, 2021, at 5:56p.m. during a heavy rain event. 

Based on rainfall data, it is estimated that the stream exhibited low flow conditions on about 80 
percent of days in 2021. These were days when rainfall was zero or less than or equal to 0.01 
inches as measured at Reagan National Airport. Given that high TP and TSS concentrations are 
associated with high-water events that bring pollutants to the stream, it is important to keep in 

mind that, most of the time, the stream is in a low flow state. 
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. Bill and Chuck measuring flow at TayRun 1.8 Bil l capturing flow at TayRun 1.7 

Efforts were made to measure flow on low flow days. On AprillO and October 19, 2021, low 
flow measurements were made at the culvert outlet where the stormwater sewer system 
deposits water in the stream bed . A scaffolding was put in place at the outlet and two 
volunteers on the platform captured the entire flow in a graduated bucket. Each measurement 
was timed. The average flow on April lOth after six runs was 195 liters per minute. Using the 
same technique, the average flow on October 19 was 14lliters per minute. The October 191h 

measurement is likely a better estimate of low flow because rain had not occurred during the 
two prior days. Photographs of flow at the culvert outlet in August indicate even lower flow 
may occur during hot and dry meteorological conditions. Flow measurements were not made 
during absolute minimum flow conditions. 

On October 19, 2021, a low flow measurement was also performed at a site where the stream 
narrows downstream from the culvert. At this site, the entire flow of the stream could be 
captured in a large plastic bag over a timed interval. The volume of the water "catch" was then 
measured in a graduated bucket. The average of eight runs was 1571iters per minute. This 
value compares well with the upstream flow of 14lliters per minute measured the same day. 
There are addit ional sources of water between the culvert flow measurement and the 
downstream flow measurement. 

An attempt was made to measure a high-water event on October 29, 2021. Reagan National 
Airport reported receiving 1.15 inches on October 29. An aluminum stream gauge had been 
installed in a straight section of the stream that had fairly smooth walls and relatil)ely smooth 
bottom. Volunteers had also installed two strings across the stream well above the water 

19 



surface 20 feet apart. To measure velocity, ping-pong balls were dropped on the surface of the 
water and were timed as they passed between the upstream and downstream lines. Twelve 
velocity measurements were made at different locations across the cross-sections of the 
stream. On a following day, the cross-section of the stream was measured using the stream 
gage, a laser level, and measuring tapes. Calculations yielded an estimated flow of about 
36,400 liters per minute. 

Harold Post, a Research Associate with Virginia Tech's Occoquan Watershed Monitoring Lab 
(OWML) kindly loaned the NRCA volunteers a Pygmy Current Meter for making discharge (flow) 
measurements on Taylor Run. Low flow measurements were attempted with the meter on 
May 1 and December 17, 2021. In both cases, the cross-sectional area where the 
measurements were made was so small that "wall effects"- turbulence induced by the sides of 
the small cross-section- interfered with the consistent spin of the meter's bucket wheel. NRCA 
may make use of the OWML meter in future high and medium flow measurements. 

From our flow measurements, one thing became clear- hydrology and stream flow dynamics 
are very important. To accurately measure annual pollutant loads in pounds per year, one 
needs accurate stream flow measurements coupled with accurate pollutant concentrations 

measurements. 

Aquatic Life 

The three macro-invertebrate surveys on Taylor Run produced useful data on the stream's 

health. 

Water Strider Bi ll, Trisha and Amy Krafft sorting macro-invertebrates 

The first survey, performed on the morning of May 7, 2021 found 145 midges, 68 mayflies, 41 
worms, 3 true flies and 2 lunged snails. The Save Our Streams (SOS) Multimetric Index Score 
was 5. A score of 5 indicates an unacceptable ecological condition . The SOS ecological ranking 

systems is summarized below. 

• 0- 7, unacceptable ecological condition . 
• 8, ecological conditions cannot be determined at this time. 

• 9- 12, acceptable ecological condition . 
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The second survey was performed on the morning of August 5, 2021. The survey found 64 
worms, 26 midges, 13 mayflies, 11 common netspinning caddisflies, 7 caddisflies, 5 black flies, 4 
craneflies and 2 lunged snails . The 505 score was 3 indicating an even poorer ecological 
condition than the first survey. 

The third survey, conducted on the morning of October 28, 2021, yielded 92 caddisflies, 40 
worms, 24 common netspinning caddisflies, 16 midges, 8 mayflies, 4 black flies, 4 scuds, 2 true 
flies and 2 lunged snails. The SOS score was 7, an improvement over the two previous surveys 
but still a score of unacceptable ecological condition . 

The following are examples of macro-invertebrates found in Taylor Run: 

.. 

Mayfly Larva Caddisfly Larva 

Netspinn ing Caddisfly larva Juvenile Newt 

f 

Scud Lunged Snail 
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Discussion 

Total Nitrogen 

At low flows, the downstream sampling site exhibited somewhat higher TN concentrations than 
the upstream site. During heavy rain events, TN concentrations were similar, possibly because 
water was moving quickly between the sampling sites giving the water little time to change 
nitrogen concentration. The higher concentrations of TN at the downstream site during low 
flow conditions were due almost entirely to a higher nitrate/nitrite concentration at the 
downstream site. While higher concentrations of nitrogen were observed at the downstream 
site, it is important to note that about 75 percent of the nitrogen measured in the stream water 
arrived in the stream from the storm sewer system . This implies that a stream restoration 
performed in the proposed project area would not significantly reduce nitrogen concentration 
in the stream. Measurements made by the Virginia DEQ, about 0.6 miles downstream from the 
NRCA sampling sites, revealed even lower TN concentrations than the NRCA sites. This raises 
the question, why would one conduct a stream restoration to reduce TN concentrations when 
the TN concentration in Taylor Run decreases as the stream approaches Cameron Run, the 
Potomac River and ultimately the Chesapeake Bay. 

Total Phosphorous 

Very little phosphorous was found at the NRCA downstream site or the DEQ sampling site 
further downstream. Some phosphorous measurements were near or below the analytical 
detection limit for phosphorous at these two sites. Importantly, most of the phosphorous 
arrived in the stream from the stormwater sewer system. Phosphorous concentrations were 
highest at the upstream site during April and May. During this period, TP concentrations were 3 
to 7 times higher at the upstream. site than the downstream site. Phosphorous concentrations 
rose sharply at both NRCA sites during high water events and also about 14 hours after high 
water events. Monthly total phosphorous measurements made over an entire year by the 
Virginia DEQ, downstream from the NRCA sampling sites, averaged 0.023 mg/L. All but three of 
the DEQ measurements were taken at low water. From March through October 2021, the 
upstream and downstream NRCA sites had average concentrations of 0.11 mg/L and 0.08 mg/L, 
respectively. 

Over the stream segment monitored, Taylor Run appeared to have a beneficial effect on 
phosphorous concentration. At low flows, the downstream site averaged about 0.04 mg/L less 
phosphorous than the upstream site. 

Total Suspended Sediment 

TSS concentrations were very low at both NRCA sampling sites during periods of low stream 
flow. At the downstream NRCA sampling site, at low flow, most of the TSS measurements were 
below the detection limit for sediment. At low flows, TSS concentrations averaged 2.82 mg/L 
and 1.49 mg/L at the upstream and downstream sites, respectively. 
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As expected, TSS concentrations were a function of rainfall. During high water events, large 
concentrat ions of sediment arrived in the stream from the stormwater sewer system. During 
rain events, TSS concentrat ions averaged 39.63 mg/L and 48.9 mg/L at the upstream and 
downstream sites, respectively. Two high sediment concentrations observed at the 
downstream site during heavy rain events on August 16 and October 29 were li kely due to 
sediment entering the stream from additional stormwater sewer inflows and water running 
down poorly ma intained hiking trails in Chinquapin Park. The DEQ did not sample for TSS at 
their sampl ing site in Angel Park. 

Taylor Run has been scoured out by high-water events for approximately 70 years since urban 
development began in earnest in the 1950s. It appears that most of the sediment in the stream 
is transported there by the stormwater sewer system and poorly maintained trails in 
Chinquapin Park. Undoubtably, there is also sediment erosion from the streambed during the 

most extreme high-water events. 

Aquatic Life 

Each of the three surveys conducted indicated that Taylor Run is an impaired stream in an 
unacceptable ecological condition. While macroinvertebrate scores were low, significantly 
more life was found in the stream than predicted by Wetlands Studies and Solutions, Inc., a City 
of Alexandria contractor promoting the "restoration" of Taylor Run . Our findings included 
mayflies, netspinner caddisflies, craneflies, lunged snails, and salamanders. As the NRCA 
mon itoring effort has shown, most of the nitrogen and phosphorous pollution in Taylor Run 
originates in the watershed and stormwater sewer system upstream. The NRCA did not sample 
for harmful pollutants typically found in urban stormwater that are harmful to aquatic life . 
Slowing down, filtering, and better controlling stormwater discharges would certainly reduce 
nitrogen and phosphorous concentrations in Taylor Run. These actions would also likely reduce 
other pollutants found in the stream that harm or inhibit aquatic life. 

Stream Bank Sampling 

In response to citizen requests, in July 2021, the City had a contractor sample the stream banks 
of Taylor Run . The soil sample results showed that nutrient reduct ion cred its based on default 
engineering estimates, originally used to justify the stream restoration, were badly inflated. 
Based on soil sampling, the new Total Nitrogen reduction result was 20 percent of the original 
engineering estimate . The new Total Phosphorus reduction result was 31 percent of the 
original engineering estimate. Total suspended solids result was 67 percent of original 
estimates. Soil sampling showed that low-cost stream measurements can provide important, 
insightful information about the nutrient reduction potential of a proposed project. 
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Basing Stream Restoration Projects on Sound Measurement Science 

In the opinion of the NRCA team, nutrient reduction credits from stream restoration projects 
should not be based on estimates. Credits should be based on good measurements and sound 
science. Both stream bank sampling and water quality monitoring offer good, practical 
information as to whether a stream restoration project should proceed. Happily, making 
measurements to inform the decision-making process for stream restoration projects is 
inexpensive. The City of Alexandria estimated the cost of the Taylor Run stream restoration 
project at about $4.5 million . Four stream bank samples cost less than $1,000, or 0.02 percent 
of the proposed cost of the project. 

Water quality monitoring is also inexpensive compared to project costs . Water quality analyses 
for TN, TP and TSS cost about $89, $45, and $18 per sample, respectively. Sampling for several 
months at the upstream and downstream ends of a proposed project can provide important 
information as to whether the project will achieve real, quantifiable nutrient reduction credits . 

Given the experience on Taylor Run, where default engineering estimates badly overstated 
reduction credits, jurisdictions and regulatory agencies should look critically at previously 
awarded credits earned by past stream restoration projects. These projects may not have 
produced the credits they originally claimed. 

Best Management Practices Upstream 

The best thing that can happen to an abused urban stream is to put Best Management Practices 
(BMPs) in place upstream. These BMPs can slow down, filter and capture stormwater flows . At 
Taylor Run, there is physical space on public land for BMPs including stormwater retention 
ponds, bioswales, raingardens, and smaller measures . Implementing erosion control measures 
within the park along park trails, along the stream banks, and in Chinquapin Park above Taylor 
Run would slow down and reduce nutrient pollut ion that finds its way into Taylor Run . 
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Alternatives to Stream Restorations 

Under public pressure and with help from interested citizens and civic associations, the City of 
Alexandria found viable alternatives to the proposed stream restoration projects on Strawberry 
Run and Taylor Run . These alternatives allowed the City to meet its Chesapeake Bay TMDL 
Program requirements without these stream restorations. The alternatives included : credits 
from BMPs that will be put in place in connection with large urban development projects, 
credits from retrofits on city street Rights-of-Way and City-owned property, and credits from 
the Alexandria Renew wastewater treatment facility . 

Are Stream Restorations a Good Use of Scarce Taxpayer Dollars? 

State environmental programs are spending large amounts of taxpayer dollars on stream 
restoration in the Chesapeake Bay watershed. In fiscal year 2019, the Virginia Department of 
Environmental Quality (DEQ) awarded over $12 million in Stormwater local Assistance Fund 
(SLAF) grants to local jurisdictions for stream restorations. In FY2017, the amount was also over 
$12 million . At the time this report was prepared, the authors requested stream restoration 
cost information from the Maryland Department of Environment (MOE) and the Pennsylvania 
Department of Environmental Protection (DEP). The Maryland and Pennsylvania had not 
responded at the time this report was finalized . 

As noted above, the Taylor Run stream restoration proposed by the City of Alexandria initially 
relied on nutrient reductions based on engineering estimates that were inflated by as much as 
80 percent. Few stream restorations in the Chesapeake Bay watershed have been scrutinized 
as closely as Taylor Run. It is likely that many stream restorations performed in the watershed, 
using scarce taxpayer dollars, did not achieve the nutrient reductions they claimed. This leaves 
the question open as to whether stream restorations truly benefit the Chesapeake Bay and 
whether they are a cost-effective use of taxpayer dollars. 
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Conclusions 

After a year of stream height and water quality measurements, it became clear that Taylor Run 
is a small, urban stream that has little steam flow during dry periods without rain. Occasionally, 
large volumes of water do arrive in the stream during rain events when rainwater is channeled 
into the stream from impervious surfaces and the stormwater sewer system upstream. The 
stream itself is not a significant source of the Chesapeake Bay nutrient and sediment pollution . 
On average, 75 percent of the nitrogen found in the steam is from upstream sources. Almost all 
the phosphorous and sediment found in the water is from upstream sources. In short, the 
stream is not the problem, the upstream watershed is the problem. A reconstruction of the 
stream, a so called "stream restoration," will not measurably improve the waters of the 
Chesapeake Bay. 

The good news is that many things can be done to improve the water quality in Taylor Run . 
Those things include installing stormwater Best Management Practices (BMPs) in the watershed 
upstream of Taylor Run. There is physical space for BMPs like bioretention ponds, bioswales, 
rain gardens, and other features in Chinquapin Park and at other locations upstream of Taylor 
Run. Good urban nutrient management practices upstream could also reduce nitrogen and 
phosphorous pollution downstream. 

Other efforts that would improve water quality include: 

• Installation of riprap to protect stream banks from erosion, 

• Trail improvements in Chinquapin Park that prevent soil and sediment runoff, and 

• Installation of pervious surfaces on park roads and/or the installation of road gutters 
that transport stormwater runoff to bioretention ponds. 

Undoubtedly, there are more actions that can be taken to slow down, filter and capture 
stormwater before it reaches Taylor Run. These improvements can be made without a 
wholesale re-engineering of Taylor Run, a beautiful natural area . 

The Taylor Run water quality monitoring effort brings several EPA Chesapeake Bay Program 
(CBP) questions to mind. First, it should be clear that stormwater management practices 
implemented to improve the Bay should be planned, prioritized, and evaluated based on good 
scientific measurements, not estimates. Future stream restorations projects should not move 
forward until stream bank soil sampling and water quality monitoring demonstrate the project 
has significant value. To the extent possible, an audit of past stream restoration projects should 
be conducted to determine if those projects achieved the nutrient and sediment reductions 
originally claimed . 

Second, project assessment tools like stream bank soil sampling and water quality monitoring 
are remarkably cheap compared to stream restoration project costs. The CBP and state 
stormwater programs should require these low-cost measurements to inform decision making 
and ensure the good and proper use of taxpayer dollars. 
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Third, EPA's Chesapeake Bay Program is supporting the expenditure of huge amounts of public 
funds on stream restorations. While Taylor Run is only one case, it is likely there are other 
examples where a stream restoration was performed and there was little or no improvement in 
the water quality of the Chesapeake Bay. From a programmatic perspective, if stream 
restorations are not achieving the reductions needed, scarce public dollars need to be 
redirected to projects and activities that do achieve real, quantifiable benefits for the 
Chesapeake Bay. 

Finally, a short note on civic engagement is in order. City and county managers should 
recognize that residents in urban settings highly value- perhaps even cherish- the few natural 
or wild places that remain in their neighborhoods. It is understandable that urban residents 
expect, even demand, that city and county managers save, protect, and nurture these places. 
Residents will find it especially troubling if a proposed project, like a "stream restoration" 
project, billed as something that will improve the waters of the Chesapeake Bay, will make 
wholesale changes to or possible destroy a natural ecosystem and the project will do little, if 
anything, to improve water quality in the Chesapeake Bay. 

Remaining questions 

There are many interesting questions that remain unanswered after the NRCA work on Taylor 
Run. Most of the scientific questions could be answered by an in-depth monitoring of the 
stream by the U.S. Geological Survey, an organization with stream monitoring expertise. A 
year-long or longer USGS study of Taylor Run could: 

• Accurately measure annual stream flow. 

• Develop a good stream stage (stream height) to discharge relationship . 

• Provide good estimates of annual pollutant loads for TN, TP, and TSS. 
• Correlate local rainfall with stream flow. 

• Help elucidate why nitrate/nitrogen levels are higher at the downstream site than the 
upstream site . 

• Identify other pollutants, not measured in the NRCA effort, that arrive in the stream and 
inhibit aquatic life. 

• Provide some indication as to what pollutant occasionally gives the stream water at the 
upstream site a milky appearance during low flow conditions. 

An important remaining question is how to improve and maintain Chinquapin Park and Taylor 
Run without harming the existing ecosystem . NRCA volunteers believe the following list 
provides some answers. 

• Install well-known Best Management Practices upstream of Taylor Run to slow down, 
filter and capture urban runoff. 

• Protect the sanitary sewer in and along Taylor Run in a minimally intrusive way. 

• Protect some stream banks from erosion using thoughtful proven techn iques. 
• Lengthen bridges over wetland areas that cross the trail. 
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• Make trail improvements to keep stormwater runoff out of the stream. 

• Improve park infrastructure like roads and gutters to better control and sequester 
stormwater. 

A final regulatory question is : "Will the U.S. ·EPA modify the Chesapeake Bay Program so that 
"stream restorations" will not be allowed unless they can demonstrate through good scientific 
measurements that the project will produce real , quantifiable pollution reductions that benefit 
the Chesapeake Bay. 

Follow-up Steps Taken 

The Taylor Run Water Monitoring Team has taken the following steps as of March 30, 2022 : 

• Presentation of findings to Alexandria Environmental Policy Commission November 15, 

2021 
• Presentation to the Board of North Ridge Cit izens' Association, January 10, 2022 

• Correspondence with Karen Doran, the Director of the SLAF Program in VADEQ, starting in 

January 28, 2022 and continuing 
• Discussion of findings with representatives of the Alliance for the Chesapeake Bay and the 

Chesapeake Monitoring Cooperative, February 17, 2022 

• Presentation to officials in the Water Program of the USEPA, March 8, 2022 
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C- Possible Sources of Error 

NRCA volunteers took the water samples collected from Taylor Run to Analytics Corporation 
laboratory located in Ashland, VA. The address of the laboratory is: Analytics Corporation 
10329 Stony Run Lane, Ashland, VA 23005. The lab is certified under the Virginia 
Environmental Laboratory Accreditation Program (VELAP), VELAP Certificate Number 11218. 
After samples were taken, they were placed on ice in coolers and driven to the lab. Chain-of­
Custody procedures were followed for all sample deliveries. 

The following table provides the Limit of Quantitation (LOQ) for each analytical method 
employed by the lab . 

Analytical Method Limit of Quantitation 
Total Kjeldahl Nitrogen 0.50 mg/L 
Nitrite-Nitrate as N 0.05 mg/L 
Total Nitrogen 0.50 mg/L 
Total Phosphorous 0.02mg/L 
Total Suspended Solids 1.00 mg/L 

Andrew Teague, the Director of the Analytics Corporation lab in Ashland, VA provided the 
following additional information on the lab's estimation of uncertainty and probable bias. The 
uncertainty and probable bias information is from recovery data for batch quality control 
samples in 2021. 

Standard Expanded 
Reference Average Deviation Relative Uncertainty Probable 

Method for No. of Date Recovery of Recovery Standard Factor Bias 
Analyte Testing Points Interval (%) (%) Deviation (k=2) Factor 

Nitrate- SM 4500N03- 1/1/2020-
Nitrite F-2011 68 12/31/2021 101 7.4 0.073 0.15 0.010 

Total Kjeldahl 1/1/2020 -
Nitrogen EPA 351.2 40 12/31/2021 102 5.4 0.053 0.11 0.020 

Total 
Suspended 1/1/2020 -
Solids SM 2540-D 38 12/31/2021 96.4 8.6 0.089 0.18 -0.036 

Total 1/1/2020 -
Phosphorus SM 4500-P-E 53 12/31/2021 105 5.0 0.048 0.095 0.050 

Measured concentration times the Expanded Uncertainty Factor yields the± concentration for 
establishing a 95% certainty interval around the reported concentration. Measured 
concentration times the Probable Bias Factor yields the probable concentration bias in the 
reported concentration. 

The RiverTrends program of the Alliance for the Chesapeake Bay provided NRCA with the 
equipment needed for measuring air and water temperature, dissolved oxygen, conductivity, 
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pH, and tu rbidity. The table below provides the measurement range, accuracy and precision 
information for the instruments used to make RiverTrerids measurements. 

Measurement 
Matrix Method/Instrument Parameter Range Accuracy Precision 

Hanna Temperature -50 to 1502 C ±0.22C ±0.12C 

Thermometer HI 
Air 98501 

Hanna Temperature -50 to 1502 C ±0.22C 0.12C 
Thermometer HI 

Water 98501 
Water Transparency Tube Clarity 0-115 em ±0.5 em ±0.5 em 

Oakton PCT5Testr 5 pH pH -2.00-16 ±0.01 pH ±0.20 pH 
Water Multi probe 

Oakton PCT5Testr 5 Conductivity 0 to 2,000 ±1!15/cm ±10% of 
Water Multi probe !15/cm reading 

LaMotte DO Kit Dissolved 0-20 mg/1 ±0.2 mg/1 ±0.5 mg/1 
Water Oxygen 

For a full discussion of measurement error and quality assurance, see the Quality Assurance 
Project Plan (QAPP) submitted to the Virginia Department of Environmental Quality on July 25, 
2021. 
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D- Data Tables 

D.l- Upstream Data, TayRun 1.8 

Stream Stream Rainfall Rainfall Rainfall Nit rite- Air ).Vater 
Height Height 24hr 48hr 7 days Dissolved jeldahl N Nitrate N TN TP TSS Temp Temp 

Date (Inches) (Meters) (mm) (mm) (mm) Oxygen pH ond uctivity Turbidity (mg/l) (mg/L) (mg/L) mg/L) (mg/L) (C) (C) 

3/9/21 4.375 0.111 0.0 0.0 0.0 8.9 6.83 899 >115 0.390 1.69 2.08 0.052 <1.00 16.8 9.1 

3/23/21 4.125 0.105 0.0 0.0 9.4 8.1 6.68 833 >115 0.570 0.935 1.51 0.04 1.00 12.2 10.5 

4/13/21 4.500 0.114 0.3 3.6 19.1 8.1 6.97 612 >115 0.654 1.09 1.74 0.132 1.40 13.1 14.1 

4/27/21 4.000 0.102 0.0 21.8 22.1 7.0 6.81 689 >115 0.562 1.66 2.22 0.11 2.20 18.3 15 .2 

5/11/21 3.875 0.098 0.0 0.3 17.3 6.8 7.07 689 >115 0.566 1.58 2.14 0.202 1.30 15 .6 13.8 

5/25/21 4.400 0.112 5.6 3.0 3.0 6.1 6.81 642 >115 0.748 1.32 2.07 0.135 7.30 17.6 18.1 

6/8/21 4.000 0.102 0.0 0.0 3.8 6.5 6.89 465 >115 0.582 1.02 1.60 0.04 1.60 20.2 18.0 

6/10/21 14.500 0.368 12.7 12.7 14.2 7.20 796 30.5 1.400 0.461 1.86 0.157 22.40 23.1 25.1 

6/22/21 4.250 0.108 1.3 4.3 50.8 6.2 6.80 511 >115 0.810 1.16 1.97 <0.02 2.90 21.2 19.8 

7/13/21 3.750 0.095 0.0 0.0 3.3 6.0 6.95 461 >115 <0.25 0.986 <0.986 0.034 1.00 29.1 21.4 

7/27/21 5.313 0.135 9.4 9.4 21.6 6.1 7.23 214 47.5 0.437 1.09 1.53 0.13 9.20 24.8 23.9 

8/10/21 3.500 0.089 0.0 0.0 6.1 6.2 6.96 472 >115 0.713 0.975 1.69 0.034 1.00 24.6 21.4 

8/16/21 21.500 0.546 6.1 66.5 86.4 10.75 1.450 0.369 1.82 0.265 69.00 

8/24/21 4.563 0.116 0.5 0.5 88.4 6.4 7.11 446 >115 0.592 1.03 1.62 0.072 1.30 26.7 23.5 

9/14/21 4.562 0.116 0.0 0.0 6.4 6.4 7.01 381 >115 0.516 0.747 1.26 <0.02 1.70 23.7 22.5 

9/28/21 4.438 0.113 0.0 0.0 41.7 7.3 7.14 501 >115 0.694 1.11 1.80 0.092 1.40 19.1 17.8 

10/12/21 4.688 0.119 1.5 1.0 1.5 6.7 6.98 464 >115 1.740 1.05 2.79 0.05 3.10 18.7 20.0 

10/26/21 6.625 0.168 2.8 39.4 39.4 7.2 7.3 172.5 46.7 2.020 1.3 3.32 0.25 7.70 16.4 18.5 

10/29/21 22.000 0.559 29.2 0.0 42 .2 8.2 7.08 46 36.25 1.13 0.386 1.52 0.162 27.5 15.7 16.7 

11/9/21 5.125 0.130 0.0 0.0 2.5 7.4 6.98 434 48.7 14 15.0 

11/23/21 5.000 0.127 0.0 1.8 3.3 6.5 6.88 497 >115 4.2 11.5 

12/14/21 3.938 0.100 0.0 0.0 4.3 6.3 6.71 613 >115 9.3 9.6 

12/28/21 3.750 0.095 0.0 0.0 4.1 7.4 6.96 540 >115 11 10.8 

1/25/22 4.375 0.111 0.0 0.0 7.9 9.4 6.82 808 >115 5.7 8 

2/11/22 4.375 0.111 0.0 0.0 29.2 9.1 6.96 670 >115 9.1 8.2 

2/22/22 4.250 0.108 1.8 0.0 0.3 8.1 6.97 630 13.5 13.8 9.5 
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D.2- Downstream Data, TayRun 1.5 

Stream Stream Rainfall Rainfall Rainfall Nitrite- Air Water 

Height Height 24hr 48hr 7 days Dissolved jeldahl N Nitrate N TN TP TSS Temp Temp 
Date (Inches) (Meters) (mm) (mm) (mm) Oxygen pH Conductivity Turbidity (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (C) (C) 

03/09/21 3.625 0.092 0.0 0.0 0.0 12.1 7.03 714 >115 0.546 2.71 3.26 <0.02 <1 .00 13.0 6.0 

03/23/21 3.500 0.089 0.0 0.0 9.4 10.2 6.60 643 >115 0.446 1.99 2.44 0.020 <1.00 13.1 9.0 

04/13/21 3.813 0.097 0.3 3.6 19.1 8.2 6.90 480 >115 0.665 1.56 2.23 0.042 <1.00 13.3 12.9 

04/27/21 3.060 0.078 0.0 21.8 22 .1 8.3 6.77 517 >115 0.494 2.04 2.54 0.037 2.50 16.1 11.9 

05/11/21 3.375 0.086 0.0 0.3 17.3 8.1 6.77 554 >115 0.447 2.5 2.94 0.029 <1.00 14.3 12.9 

05/25/21 3.622 0.092 5.6 3.0 3.0 6.3 6.67 386 >115 1.07 1.33 2.4 0.037 <1.00 16.4 16.4 

06/08/21 3.313 0.084 0.0 0.0 3.8 5.8 6.74 503 >115 0.755 1.99 2.75 0.022 2.70 24.4 21.5 

06/10/21 9.000 0.229 12.7 12.7 14.2 7.21 867 31.5 1.32 0.599 1.92 0.152 18.60 22.9 24.8 

06/ 22/21 3.438 0.087 1.3 4.3 50.8 6.8 6.90 491 >115 0.657 1.95 2.61 <0 .02 <1.00 21 21.2 

07/13/ 21 4.250 0.108 0.0 0.0 3.3 6.0 6.95 461 >115 <0.25 2.01 <2.01 0.042 <1.00 27.1 23.6 

07/27/ 21 4.875 0.124 9.4 9.4 21.6 6.0 7.11 235 93.5 0.5 0.82 1.32 0.070 2.70 23.5 23.1 

08/10/21 4.250 0.108 0.0 0.0 6.1 6.6 7.06 492 >115 0.85 1.99 2.84 0.040 <1.00 24.6 22.7 

08/16/21 14.000 0.356 6.1 66.5 86.4 11.5 1.62 0.439 2.06 0.298 90 

08/24/21 5.250 0.133 0.5 0.5 88.4 6.6 7.17 467 >115 0.461 1.74 2.20 0.050 1.40 25 .6 23.3 

09/14/ 21 5.375 0.137 0.0 0.0 6.4 7.0 7.02 453 >115 0.443 2.03 2.47 <0.02 1.1 22.9 21.3 

09/28/21 5.188 0.132 0.0 0.0 41.7 7.3 7. 14 501 >115 0.612 2.08 2.69 0.085 <1.00 19.1 17.8 

10/12/21 5.250 0.133 1.5 1.0 1.5 7.4 7.06 466 >115 1.67 2.16 3.83 0.067 <1.00 17.9 18.3 

10/26/21 6.500 0.165 2.8 39.4 39.4 6.9 7. 14 180.5 91.6 1.81 1.43 3.24 0.177 3.40 15.6 17.5 

10/29/21 14.000 0.356 29.2 0.0 42.2 7.9 7.26 57 25.5 0.988 0.44 1.43 0.200 38.1 16.6 16.7 

11/9/21 5.625 0.143 0.0 0.0 2.5 8.8 7.05 462 >115 11.7 10.4 

11/23/21 6.250 0.159 0.0 1.8 3.3 9.0 6.88 403 >115 3.8 6.3 

12/ 14/21 5.188 0.132 0.0 0.0 4.3 10.4 6.98 492 >115 4.4 4.9 

12/28/21 5.313 0.135 0.0 0.0 4.1 9.5 6.88 470 >115 7.2 6.8 

1/25/ 22 5.375 0.137 0.0 0.0 7.9 10.9 6.75 674 >115 3.7 3.6 

2/11/22 5.438 0.138 0.0 0.0 29.2 11.6 6.82 580 >115 6.5 4.8 

2/22/22 5.563 0.141 1.8 0.0 0.3 11.0 7.11 555 >115 13.7 7.3 
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D.3 -- Virginia Department of Environmental Quality Data 

Temperature Field Dissolved TN TP 
Site ID Date Depth (C) pH Oxygen E. coli (mg/L) (mg/L) 

1ATAY000.83 1/12/2021 0.3 5.33 7.48 13.33 410 1.94 0.01 
1ATAY000.83 2/10/2021 0.3 6.35 7.67 13.15 85 1.61 0.02 

1ATAY000.83 3/8/2021 0.3 7.89 7.71 13.19 20 1.72 0.01 
1ATAY000.83 4/6/2021 0.3 15.85 7.63 11.91 63 1.44 0.02 
1ATAY000.83 5/6/2021 0.3 16.5 7.6 9.25 359 1.13 0.03 

1ATAY000.83 6/30/2021 0.3 25.71 7.37 7.8 1,396 1.43 0.03 

1ATAY000.83 7/21/2021 0.3 24.95 7.68 8.79 813 1.31 0.02 

1ATAY000.83 8/17/2021 0.3 24.27 7.47 8.25 906 1.79 0.08 

1ATAY000.83 9/15/2021 0.3 23.42 7.58 8.46 336 1.42 0.02 

1ATAY000.83 10/21/2021 0.3 16.32 7.32 9.33 97 1.54 0.01 

1ATAY000.83 11/17/2021 0.3 10.41 7.6 10.48 134 1.45 0.02 

1ATAY000.83 12/9/2021 0.3 5.82 7.48 12.17 74 1.36 0.005 

Note: The comment field for the December 9, 2021, Total Phosphorous (TP) measurement stated: 
"Material analyzed for, but not detected. Value stored is the limit of detection for the process in use." 
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