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MEETING OF JUNE 2, 2020 
 
TO: Mayor and City Council 
 
THRU: Susan Norton, Chief of Staff  
 
FROM: Peter Nierengarten, Environmental Director 
 
DATE: May 15, 2020 
  
SUBJECT: Approval of Task Order #3 with the Watershed Conservation Resource 

Center for Stream Restoration Survey and Design, Invasive Species 
Removal Planning, Construction Procurement Assistance, Construction 
Oversight, and Project Management on Tanglewood Branch in the Cultural 
Arts Corridor for a not to exceed fee of $269,500 plus a 10% project 
contingency in the amount of $26,950. 

 
 
RECOMMENDATION: 
Approval of Task Order #3 with the Watershed Conservation Resource Center for Stream 
Restoration Survey and Design, Invasive Species Removal Planning, Construction Procurement 
Assistance, Construction Oversight, and Project Management on Tanglewood Branch in the 
Cultural Arts Corridor for a not to exceed fee of $269,500 plus a 10% project contingency in the 
amount of $26,950. 
 
BACKGROUND: 
On January 3, 2019 the City Council approved Ordinance Number 6141 approving a 
Memorandum of Understanding with the WCRC for a term of five years to establish a general 
framework of cooperation to seek funding, conduct stream restoration projects and to work 
together on nonpoint source related issues.  
 
The City in partnership with the WCRC developed an EPA Region 6 Wetlands Development 
Program grant proposal to demonstrate restoration methods on Tanglewood Branch by which 
the riparian, channel, and natural features will be restored utilizing innovative ecoregion-based 
vegetation establishment and natural channel design principles.  The EPA awarded the grant 
the City with a start date of October 1, 2019.  This project will emphasize the importance of 
restoring riparian and wetland areas with native plants and follow-up maintenance and 
monitoring as a critical component of successful stream restoration projects.   
 
Tanglewood Branch is a tributary to the West Fork of the White River and is likely the most 
urbanized sub-watershed in Beaver Lake drainage area.  The project will emphasize the 
importance of restoring riparian and wetland areas with native plants and follow-up maintenance 
and monitoring as a critical component of successful stream restoration projects.  Tanglewood 
Branch flows through a relatively isolated 10 acres that is well suited as an urban wildlife 
corridor.  The area where the stream restoration and riparian improvement work will be 
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conducted is located within the Fay Jones Woods conservation area and will serve to support 
the larger cultural arts corridor project being developed.  A healthy stream and riparian will 
support wildlife and improve water quality, while the location of Tanglewood Branch creates a 
unique opportunity for the site to serve as an education tool on native riparian and woodland 
vegetation of the Ozark Mountains to City residents and visitors.  The project demonstrates 
several newly developed restoration techniques that will restore local ecosystem services to this 
heavily urbanized area. 
 
DISCUSSION: 
The scope of work that the WCRC will complete for the Tanglewood Branch restoration project 
in the Fay Jones Woods includes:  

• Development of a Quality Assurance Project Plan, 
• Site monitoring and Collection of Pre and Post Restoration Data,  
• Removal of Invasive Vegetation, Native Species Selection and Establishment, 
• Restoration Design 
• Construction Management 
• Training Workshops and Outreach 
• Project Management, Administration and Reporting 

 
Specific project tasks associated with the proposed work are congruent with the tasks that were 
developed in the approved EPA workplan. 
 
BUDGET/STAFF IMPACT: 
Cost for this task order will be funded through the 2019 Drainage Projects 2019 Bond.  
 
Attachments: 

• Task Order No. 3 for Mayor’s Signature 
• Attachment 1 – Tanglewood Branch EPA Wetland Grant Narrative 
• Attachment 2 – Scope of Work – WCRC Tanglewood Branch  
• Task Order No. 3 – Complete document 
• Ordinance 6141 

 







1 

Project Narrative  

A. Cover Page 

1. Project Title: Restoration of the Riparian, Channel, and other Natural Features of 

Tanglewood Branch in Fayetteville, Arkansas  

2. Track II Application – FY19 or FY20 

3. Core Elements: I. Monitoring and Assessment and III. Voluntary Restoration and Protection 

Actions: Core Element (CE) I. Set 1: Goals a. Identify program decisions and long term 

environmental outcome(s) that will benefit from a wetland monitoring and assessment program, 

CE III. Set 1 Goals: b. Consider watershed planning, wildlife habitat, and other objectives when 

developing your selection process restoration/protection sites, CE III. Set 1: Goals c. Provide 

clear guidance on appropriate restoration and management techniques and success measures, CE 

III. Set 3. Develop Strategy for Restoration a.  Increase wetland acreage through restoration (re-

establishment), CE III. Set 3. Develop Strategy for Restoration c. Establish partnerships to 

leverage additional protection, and CE III. Set 4: Refine Protection and Restoration Strategies 

b. Monitor restoration sites to ensure that they are implemented and managed correctly and 

linked to relevant watershed planning efforts. 

4. Name of Applicant:  City of Fayetteville, Arkansas, DUNS #07-565-7742 

5. Key personnel and contact information:   

Peter Nierengarten, PE, City of Fayetteville, pnierengarten@fayetteville-ar.gov, (479) 575-8272 

Sandi Formica, WCRC, formica@watershedconservation.org, (501) 352-5252  

6. Geographic Location:  Arkansas - Fayetteville, Washington County; HUC: 11010001, Upper 

White River Watershed, 12-digit HUC: 11010001-0404, West Fork White River Watershed 

7. Total Project Cost: $739,479 Federal Dollars Requested: $217,702, Match: $521,777 

mailto:pnierengarten@fayetteville-ar.gov
mailto:formica@watershedconservation.org
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8. Abstract/Project Summary:   The City of Fayetteville in partnership with the Watershed 

Conservation Resource Center proposes to demonstrate a restoration along spring-fed 

Tanglewood Branch in which the riparian, channel, and natural features will be restored utilizing 

innovative ecoregion-based vegetation establishment and natural channel design principles.  

Tanglewood Branch, located in Fayetteville, Arkansas, is a Boston Mountain headwater stream 

in the West Fork White River (WFWR) watershed. The WFWR is a 303(d) listed stream, state 

priority for sediment and nutrient reduction, and tributary to Beaver Lake, Northwest Arkansas’ 

drinking water source.  The project demonstrates several newly developed restoration techniques 

that will restore local ecosystem services to this heavily urbanized area: 

1) 1,500 feet of stream channel will be restored using natural channel design principles, a 

sustainable alternative to traditional stream hardening methods that use concrete and rip-rap.  

2) 3,000 feet of riparian will be restored to native vegetation by utilizing innovative planting 

techniques and removal of invasive vegetation. 

3) Two distinct seasonal, spring-fed features, a hill-side seep and shale bluff choked with 

invasive vegetation will be restored.  

4) Hands-on training workshops will be conducted that train residents, environmental 

professionals, and surrounding state/tribal/local government in:  

a. Safe removal techniques of invasive plants along streams  

b. Identification, selection, and establishment of native plant species in riparian and wet 

areas to protect water quality and create wildlife habitat.  

5) Sediment and phosphorus loading reductions will be monitored  

6) Invasive and native species of plants will be monitored and data provided to Arkansas 

Natural Heritage Commission’s state tracking program.    
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B. Project Description  

1. Project Description  

     The City of Fayetteville (City) in partnership with the Watershed Conservation Resource 

Center (WCRC) proposes to demonstrate a restoration along spring-fed Tanglewood Branch that 

includes the riparian, channel, and spring-fed natural features utilizing innovative techniques that 

emphasize establishment of ecoregion-based native vegetation, natural channel design principles, 

and monitoring and maintenance for long-term success. The project will emphasize the 

importance of restoring riparian and wetland areas with native plants and follow-up maintenance 

and monitoring as a critical component of successful stream restoration projects. Though located 

less than a half-mile from the City’s town square, the moderately steep to steep hillsides have 

limited development of the project area. Tanglewood flows through this isolated 10 acres that is 

well suited for wildlife habitat. The City is in the process of conserving the entire site as a natural 

area called the Fay Jones Woods as part of a larger cultural arts corridor being developed.  A 

healthy stream and riparian will support wildlife and improve water quality, while the location of 

Tanglewood Branch creates a unique opportunity for the site to serve as an education tool on 

native riparian and woodland vegetation of the Ozark Mountains to City residents and visitors.   

     With over 50% impervious surface upstream, Tanglewood Branch has enlarged three to four 

times because of the increased stormwater runoff.  Also, the stream channel and riparian are 

predominantly covered with invasive bush honeysuckle, a shrub historically sold as an 

ornamental plant beginning in the late 1800’s. The bush honeysuckle and the over-story 

completely block the sun light, preventing native grasses and wildflowers from growing in the 

forest or wetland plants from growing in seeps or along the stream. The project will demonstrate 

innovated restoration methods to restore the local ecosystem services in this urbanized area: 
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1) Approximately, 1000 feet of Tanglewood Branch and 500 feet of a steep tributary that flows 

to Tanglewood Branch will be restored using natural channel design principles that are a 

sustainable alternative to traditional engineering methods of hardening stream channels with 

concrete and rip-rap. Rock and wood structures will be used to stabilize the fairly steep, B-

type channel and flood plains will be established and vegetated by constructing soil lifts as 

needed.  A series of step pools will be constructed to stabilize the steep tributary. 

2) Approximately 3,000 feet of riparian with widths ranging from 10 to 20 feet will be restored 

by removing invasive vegetation including shrubs, forbs, and trees using both mechanical 

removal and chemical treatment. These areas will be planted with plants native to the local 

ecoregions to help reduce erosion and to restore the local ecology.   

3) Tanglewood Branch is fed by a large spring upstream of the project area. Smaller 

springs/seepages are found throughout the site. Two unique features will be restored, a hill-

side seep and wet shale bluff that are currently choked with invasive vegetation.  The spring-

fed seepage area will be enlarged and native wetland plants will be established. Native plants, 

such as, wild hydrangea, typically found on these bluffs, will be incorporated into the site. 

4) The City and the WCRC will work with partners to conduct hands-on training workshops for 

states/tribal/government agencies, environmental professionals and the general public. 

a. Identification, selection, and establishment of native species of plants in riparian and 

wetland areas to protect water quality and create wildlife habitat.  

b. Safe removal techniques of invasive plants along streams.  

5) Sediment and phosphorus loading reductions will be monitored by measuring streambank 

erosion rates and collecting and analyzing streambank materials. 

6) Both invasive and native vegetation will be monitored and reported to the ANHC. 
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2. Description of Need 

     Tanglewood Branch is a Boston Mountain headwater stream in the West Fork White River 

(WFWR) watershed. The WFWR is a major tributary to the White River that forms Beaver Lake, 

the drinking water source for over 450,000 residents in Northwest Arkansas.  Tanglewood 

Branch flows to Town Branch, which flows to the WFWR, an impaired stream on the Arkansas 

Department of Environment Quality’s 303 (d) list, category 4a.  The Beaver Lake watershed is 

an Arkansas Natural Resource Commission priority nutrient reduction. Comprehensive 

watershed planning conducted in Beaver Lake watershed recommends the reduction of sediment 

and phosphorus loadings to the WFWR watershed through riparian and channel restorations.  

Improving Tanglewood branch by reducing streambank erosion, enhancing streambed features, 

establishing a healthy riparian, and restoring natural features supports local watershed planning 

and will helped to improve water quality and aquatic and terrestrial habitats in the watershed.   

     The watershed area of Tanglewood Branch at the proposed site is 0.5 mi2 and it drains the 

entertainment district of downtown Fayetteville, which is now over 50% impervious surface.  

The stream has enlarged and incised from the resulting increased flows, creating unstable 

streambanks that contribute sediment and nutrients to the watershed.  The project demonstrates 

innovative techniques for addressing channel enlargement as an alternative to traditional 

engineering approaches, such as, concrete and rip-rap.  Restoration utilizing innovative 

techniques based on natural channel design principles is a progressive approach that will resolve 

the effects of channel enlargement, while improving water quality and the local ecology.  

     Tanglewood branch and the surrounding natural features are choked with bush honeysuckle, 

Privet, Euonymus, and many other invasive plants that not only prevent native plants from 

establishing in the area, but contaminate Town Branch and the WFWR watersheds with their 
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seed.  The density of these plants almost completely block sunlight, so that large areas of the 

forest floor are absent of any plants outside of these shrubs. Removal of these invasive plants is 

necessary, so that a healthy riparian based on the local ecoregion can be established.   

     This project will result in a high-quality restoration that includes channel, riparian, and 

spring-fed natural features and that will be monitored for both sediment and phosphorus 

reduction and native plant establishment.  The restoration of 1,500 feet of Tanglewood Branch 

and its tributary will address the water resource concerns by reducing sediment and nutrients by 

stabilizing streambanks using natural channel design principles. It is expected that over 80% 

reduction of sediment and nutrients will be achieved through the channel restoration. In addition, 

aquatic and terrestrial habitat will be restored.  3,000 feet of riparian that currently has an 

understory that is mostly invasive vegetation will be restored to native species of plants found in 

the Boston Mountain ecoregion.  Also, a seasonally wet, shale bluff and spring will be restored 

to promote micro pockets of unique wet habitat.  The results of the project will be used to 

demonstrate the importance of including establishment of native plants based on ecoregions at 

restoration sites and the use of natural channel design principles to stabilize streambanks.  Local 

residents, state/tribe/local government, and environmental professionals will be trained on how 

to safely remove invasive species of plants and establish native species for streams and wetlands.  

     The Track II project supports Core Element I. Monitoring and Assessment and Activity Set 1: 

Goals a. Identify program decisions and long term environmental outcome(s) that will benefit 

from a wetland monitoring and assessment program: The results will be used by NW AR Cities 

and State agencies to assess areas that need restoration and encourage techniques that result in 

water quality and habitat improvement including natural channel design, native plant 

establishment, and long-term maintenance to create high-quality stream and wetland restorations. 
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The project supports Core Element III. Voluntary Restoration and Protection and the following 

Activities: Set 1 Goals: b. Consider watershed planning, wildlife habitat, and other objectives 

when developing your selection process restoration/protection sites: The project is based on 

watershed planning that promotes the protection of the drinking water source and restores both 

aquatic and terrestrial habitat in WFWR watershed, a priority area for restoration to protect 

Beaver Lake. Set 1: Goals c. Provide clear guidance on appropriate restoration and 

management techniques and success measures: Training will be provided on the demonstrated 

innovative techniques to local residents, state/tribes/local government, and environmental 

professionals. Set 3. Develop Strategy for Restoration a.  Increase wetland acreage through 

restoration (re-establishment): The project will result in 1,500 feet of stream, 3,000 feet of 

riparian, and two spring-fed features restored. CE III. Set 3. Develop Strategy for Restoration c. 

Establish partnerships to leverage additional protection:  Results will be shared with both 

Beaver Lake and Illinois River watershed groups along with local conservation organizations, 

the water district, and state government to encourage similar restoration and protection measures. 

Set 4: Refine Protection and Restoration Strategies b. Monitor restoration sites to ensure that 

they are implemented and managed correctly and linked to relevant watershed planning efforts: 

The restoration will be monitored and the data will be used to implement adaptive management 

strategies during the project period, improve restoration techniques for the area, and to evaluate 

the success of the project.  Through the partners, information will be incorporated into local 

watershed planning. 

3. Project Tasks - The project tasks are summarized as follows: 

Task 1: Development of Quality Assurance Project Plan (QAPP).  A QAPP plan will be 

developed to assure quality data collection.  Responsible:  WCRC Deliverable:  Approved QAPP 
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Task 2: Site Monitoring and Collection of Pre and Post Restoration Data.  1) Establish plant 

monitoring sites along the riparian and natural features areas and collect data during two seasons 

(late spring and late summer) at the following times: a) pre-restoration; b) following the removal 

of invasive plants; and c) following channel restoration activities. 2) Establish sites for 

measuring bank profiles and collect data before and after restoration. 3) Conduct biological 

assessment before and after restoration. Responsibility: WCRC, ANHC, - 1), WCRC, BWD – 2), 

3). Deliverable: plant data, streambank monitoring locations, sediment & nutrient loads. 

Task 3: Removal of Invasive Vegetation, Native Species Selection, and Establishment.             

1) Develop re-vegetation site plan 2) Remove invasive vegetation using mechanical and 

chemical methods. 3) Select native species based local ecoregion and similar sites; identify 

native plant sources. 4) Incorporate native plants into the riparian, natural features, and during 

construction of floodplains. Responsibility: WCRC with ANHC assist.  Deliverables: summary 

of invasive vegetation removal, list of native plant species, vegetation establishment summary. 

Task 4: Develop Restoration Design.  1) Collect survey data. 2) Develop final restoration plan 

that includes the channel, riparian, natural features, and vegetation establishment. 3) Develop 

construction drawings. 4) Obtain Corps 404 permit, ADEQ authorization, flood plain permit.  

Responsibility: WCRC – 1), 2), 3), & 4).  Deliverables: Restoration plan, construction drawings, 

404 permit application, letter of “No-Rise.”    

Task 5: Construction of Restoration Design.  1) Procure construction materials and construction 

contractor. 2) Prepare site for construction, including installation of safety fence, delivery of 

materials and equipment, and stake site plan elevations; 3) Conduct construction oversight and 

construct stream channel, structures, floodplains, and natural features.  Responsibility: Applicant 

- 1), WCRC - 2), 3).  Deliverables: Summary of demonstration project construction activities. 
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Task 6: Technology Transfer - Training Workshops and Outreach.  1) Provide three hands-on 

training workshops on invasive vegetation removal along streams and rivers using both 

mechanical and chemical methods. 2) Provide three hands-on training workshops on native plant 

selection and establishment. 3) Provide three field tours to developers, city planners, local 

decision makers, and/or environmental professionals. 4) Incorporate project information into 

workshops and courses. 5) Develop and install signage on restoration techniques, habitat and 

plant species.  Responsibility: Applicant, WCRC, BWA, IRWP, and FNHA. Deliverables:  

Workshop Agendas, Summary of Activities 

Task 7: Administrative and Reporting.  Project oversight and develop 1) quarterly reports and 2) 

final report. Responsibility: Applicant. Deliverables: Quarterly and Final Reports 

4. Milestone Schedule 

Milestone/Task Start  End  Product 

1A: Develop Draft QAPP 11/01/19 01/31/20 Draft QAPP 

1B: Finalize QAPP 02/01/20 03/31/20 Approved QAPP 

2: Site Monitoring 

1) Select plant monitoring sites and collect 

data spring and summer  

a. before restoration  

b. following invasive removal 

c. following channel restoration  

2) Select streambank monitoring sites and 

measure bank profiles 

 

 

 

04/30/20 

03/15/21 

04/01/22 

04/01/20 
 
 

 

 

 

09/30/20 

09/30/21 

09/30/22 

04/30/20 

 

 

 

 

List of plant species 

List of plant species 

List of plant species 

Map of monitoring sites 
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a. Before channel restoration 

b. After channel restoration 

3) Conduct biological assessment 

a. Before restoration 

b. After restoration 

04/01/20 

07/01/21 

 

04/01/20 

04/01/21 

12/31/20 

10/31/22 

 

10/31/20 

10/31/21 

Estimate loadings 

Estimate of load reduction 

 

Summary of results 

Summary of results 

3: Native Plant Establishment 

1) Develop Site Re-vegetation Plan 

2) Remove invasive vegetation   

3) Select and source native plants  

4) Plant restoration areas 

a. Riparian and natural features 

b. Constructed flood plains 

 

12/01/19 

05/01/20 

01/01/20 

 

04/01/21 

03/01/21 

 

02/28/20 

12/31/20 

07/31/20 

 

04/01/22 

04/31/22 

 

Site re-vegetation plan 

Summary of plant removal  

List of  plant species 

 

Summary of establishment 

Summary of establishment 

4: Restoration Design Development 

1) Complete site survey 

2) Develop site restoration plan 

3) Develop construction drawings  

4) Obtain necessary permits  

 

04/30/20 

07/01/20 

09/01/20 

09/01/20 

 

6/30/20 

8/31/20 

10/31/20 

12/31/20 

 

Summary of data collected 

Restoration layout 

Construction drawings 

Letter of “No-Rise”, 404 
Permit, ADEQ STAA 

5: Construct Restoration 

1) Obtain construction materials 

2) Prepare site and construction oversight 

3) Complete finishing work 

 

06/01/20 

01/01/21 

04/01/21 

 

12/31/20 

03/31/21 

06/30/21 

 

 

 

Summary of construction 

6: Technology Transfer 

1) Conduct training workshops 

a. Invasive Removal  

 

 

05/01/20 

 

 

06/30/21 

 

Workshop Agendas 

Summary of workshops 
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5. Detailed Budget - If the applicant receives an award, the sub-award/sub-grant will be properly 

awarded consistent with the applicable regulations in 40 CFR Parts 30 or 31.  The applicant will 

follow all appropriate procurement standards as required by EPA. The project budget is shown in 

the table below.  The award recipient will administer the grant and procure services.   The sub-

award recipient, the WCRC, will execute major project tasks associated with this proposal, 

because of their unique expertise in the area of natural channel design stream restoration, stream 

assessment, and native riparian vegetation management. Their budget is shown on line “h. and 

detailed under “Other” Budget and their primary responsibilities are shown in Section B.3.    

     The federal, non-federal, and total cost for each task identified in Section B.3 are: Task 1. 

Develop QAPP (F-$0, NF-$5,000, T-$5,000); Task 2.Site Monitoring (F-$0, NF-$68,000 T-

$68,000); Task 3.Removal of Invasive and Establish Native Vegetation (F-$0, NF-$130,000, T-

$130,000); Task 4.Develop Restoration Design (F-$0, NF-$85,000, T-$85,000); Task 

5.Construct Restoration (F-$217,702, NF-136,777, T-$354,479); Task 6. Technology Transfer 

(F-$0, NF-$71,000, T-$71,000); and Task 7. Reporting (F-$0, NF-$25,000, T-$25,000). 

     Match for this project is in the form of cash and in-kind services provided by the applicant 

and project partners.  The applicant will provide $457,298 cash match that will be used for 

procurement of materials (rock, plants, erosion control, etc.), supplies and labor for the removal 

of invasive plants, supplies and labor for the establishment of native plants, and restoration 

b. Native Plant Establishment   

2) Conduct field tours 

3) Design native plant/ecoregion signage  

11/01/20 

06/01/21 

06/01/21 

11/30/22 

11/30/22 

11/30/22 

Summary of workshops 

Summary of tours 

Signage design 

7: Reporting - Quarterly Report 

                        Final Report 

01/30/20 

06/01/22 

9/30/22 

12/31/22 

Progress report 

Final report 
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design.  The BWA will provide $35,000 of in-kind including personnel to assist with workshops 

and invasive species removal activities.  The BWD will provide $29,479 in-kind services 

including personnel to assist with streambank erosion monitoring and biological monitoring.  

 6. Transfer of Results - Technology and information gained from this project will be 

transferred through the following mechanisms.  Data on native plant species will be provided to 

the ANHC to be included in their state-wide tracking system.  Hands-on training workshops will 

be held that present innovative restoration techniques including ecoregion-based native plant 

establishment, safe invasive vegetation removal along streams, and natural channel design 

principles.  The Tanglewood Branch site will be used as part of the training and state/tribes/local 

government wetland programs in surrounding area will be invited to participate.  Results will be 

integrated into local workshops and regional presentations at forums typically attended by  

* Other Non-Federal Funding consists of in-kind match contributions from the BWA ($35,000) and BWD ($29,479) 

Object Class Cat. Federal
Non- 

Federal Total Federal
Non- 

Federal Total

a.       Personnel $0 $0 $0 $0 $146,014 $146,014 

b.      Fringe $0 $0 $0 $0 $58,960 $58,960 

c.       Travel $0 $0 $0 $0 $1,000 $1,000 

d.      Equipment $0 $0 $0 $0 $0 $0 

e.       Supplies $82,702 $7,298 $90,000 $100,000 $100,000 

f.       Contract $0 $0 $0 $0 $0 $0 

g.      Construction $0 $0 $0 $135,000 $90,000 $225,000 

h.      Other $135,000 $514,479 $649,479 $0 $64,479 $64,479 

i.        Total Direct $217,702 $521,777 $739,479 $135,000 $521,777 $656,777 

j.        Indirect $0 $0 $0 $0 $54,025 $54,025 

k.      Totals $217,702 $521,777 $739,479 $135,000 $514,479 $649,479 

Project Budget “Other” Budget
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representatives from state/tribes/local government wetland programs in surrounding states.  In 

addition, tours of the site will be given to individuals from local organizations, government 

offices, and private companies including contractors, environmental professionals, developers, 

community leaders, city planners and engineers, and civic leaders.  Signage will be installed, a 

fact sheet will be developed and articles will be published in newspapers, newsletters, and web 

sites.   

7. Outputs, Outcomes, and Tracking 

i. Link to EPA Strategic Plan - The project objectives and outputs directly contribute to EPA’s 

Strategic Plan, Goal 1, Objective 1.2 and delivers real results to provide Americans with clean 

air, land, and water. Water infrastructure is improved through the demonstration of stream 

channel, riparian, and natural features restoration, which will reduce sediment and nutrients to 

Northwest Arkansas’s drinking water source, while restoring aquatic and terrestrial habitat in a 

so often neglected urban environment. The project supports comprehensive watershed planning 

that was conducted by an array of partners including state agencies and resulted in the 

development of the Beaver Lake Watershed Protection Strategy, a watershed plan to improve 

and protect Beaver Lake, the areas drinking water source. The City is committed to long-term 

success and will continue to support ongoing maintenance of the site, so native vegetation is 

established and a sustainable channel restoration is created to be enjoyed by the local 

communities through the recreation provided by a natural stream with clean water and a healthy 

Boston Mountain ecosystem. The workshops supported by partnerships, on invasive removal, 

native vegetation establishment, and natural channel design will provide training and 

demonstrate the project’s innovative techniques to state/tribes/local governments in the area.  

ii. Outputs - The expected environmental outputs are: 
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1) Development of restoration strategies to integrate channel, riparian, and natural features, 

water quality protection, habitat improvement, ecoregion-based native plant establishment, 

and long-term monitoring and maintenance of restoration sites to ensure longevity and 

healthy ecosystems will be established.   

2) Increase ecological services through the development of a 1,500 ft stream restoration to 

demonstrate the riparian, channel, and natural features will be restored using new, innovated 

approaches that include the importance of invasive vegetation removal, methods for native 

vegetation establishment, needed long-term vegetation management strategies, and natural 

channel design principles to restore hydrology and stabilize the channel. 

3) Development of 3,000 feet restored riparian area with 10 to 20 feet width that demonstrates 

the use of riparian restoration to stabilize streams, retain water, and filter runoff.  

4) Restore two seasonal spring-fed natural features to demonstrate their unique habitat, the 

needed connectivity to the wider ecosystem, and their ability to help retain and filter runoff. 

5) Development of training workshops for states/tribes/local government and residents that 

utilize innovative techniques and provide information that contributes to a broader 

understanding of streams and wetlands as ecosystems and the importance of native plants 

establishment and maintenance as critical components of stream and wetland restoration. 

6) Development of monitoring data to demonstrate the effectiveness of restoration projects.   

Outputs are linked to the EPA Strategic Plan because waters are cleaned through improved water 

infrastructure in partnerships that support drinking water, aquatic ecosystems, & recreation. 

iii. Outcomes – The expected environmental outcomes from this project are  

1) Reduced sediment and phosphorus loadings from accelerated streambank erosion to Beaver 

Lake watershed by 80%;  
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2) Reduce invasive species of plants in the riparian by over 90%;  

3) Increase percentage of native plants along the riparian to 90%; 

4) Increase quality of natural features on the site; and  

5) Increase understanding among state/tribe/local government and residents, decision makers, 

and environmental professionals that to create a high quality restoration that improves both water 

quality and habitat, a) the channel, riparian areas, wetlands, and other natural features should be 

included in the restoration design and b) native vegetation establishment and long-term 

monitoring and maintenance are needed at all restoration sites and should be included in budgets.   

These outcomes are linked to the EPA Strategic Plan because the results will contribute to 

aquatic ecosystems and water resources being restored.  

iv. Tracking Outputs & Outcomes - Outcomes 1) through 4) will be tracked using the project 

monitoring with baseline conditions established prior to restoration.  Outcome 5) will be tracked 

by providing questionnaires to workshop participants before and after and comparing results.   

8. Programmatic Capability/Technical Experience/Qualifications   

i. Organizational Experience - The City of Fayetteville has been acknowledged for its 

environmental awareness for many years and is currently recognized as leading the State of 

Arkansas in sustainability and green infrastructure policies, including adopting the state’s first 

Invasive Species Ordinance in 2015 and the state’s first Climate Action Plan in 2018.  The City 

partnered with the WCRC on several stream restoration projects that have been successful in 

using natural channel design principles.  These projects included evaluating streambank erosion 

and restoring wetland areas. Examples of projects be found in Section F, Attachment i. The City 

supports ongoing maintenance of stream restoration sites and establishment of native plants in 

parks to reduce maintenance and enhance the natural settings. Additionally, the City has 
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developed a city-wide phosphorus reduction plan and has voluntarily restored several sections of 

streams as a result of this plan.   

     The Watershed Conservation Resource Center (WCRC) is a 501(c) (3) non-profit 

organization whose mission is to protect, conserve, and restore natural resources.  The co-

founders and principals of the WCRC, Sandi J. Formica and Matthew Van Eps, have extensive 

backgrounds and are leading regional experts in watershed management, watershed assessment, 

stream stability analysis, natural channel restoration design and the utilization of GIS for 

inventory and evaluation of natural resource condition.  The staff has a broad range of experience 

with the watershed approach and has spent many years working throughout Arkansas on a 

variety of watershed issues.  The WCRC has 12 staff persons and is housed in Fayetteville, AR. 

     The WCRC is engaged in several watershed assessment and stream restoration projects.  The 

WCRC has received funding for and successfully designed and constructed several stream 

restoration projects in northwest Arkansas (Section F, Attachment i).  Through follow-up 

monitoring and assessment, the WCRC has developed their own innovative methods for 

vegetation establishment and long-term maintenance of restorations using natural channel design 

principles in the Ozark Mountain region where there are flashy, incised, steep-gradient streams.  

The WCRC is engaged in projects that assess stream stability, assess streambank erosion, and 

develop streambank erosion prediction curves to estimate pollutant loadings and reductions.   

     April of 2019, the Arkansas Game & Fish Commission awarded the WCRC a “Conservation 

Award’ in recognition of extraordinary dedication and contributions to the conservation of 

Arkansas’s fish, wildlife, and natural resources and as a conservation leader in Northwest, AR.  

ii. Staffing Experience & Qualifications - The key personnel for this project are (See Att. ii):  

Peter Nierengarten, P.E., Environmental Director, City of Fayetteville – will serve as Project 
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Coordinator. Beginning in 2012, Peter managed several projects and accomplishments including: 

adoption of City’s first Energy Action Plan and 100% Clean Energy Goals, Launching AR first 

PACE Program, Fayetteville-Arkansas’ only 3-STAR Sustainability Certified Community, AR’s 

first Silver designation of Bicycle Friendly Community, and managing Arkansas’ largest solar 

array on municipal property and Fayetteville’s Cultural Arts Corridor Project. 

• Sandi Formica, Executive Director, Watershed Conservation Resource Center, will serve as 

Project Manager. Sandi manages the WCRC, a 501 (c) (3), and conducts project development, 

design, and management, provides technical oversight, develops grants, and carries-out 

watershed-based projects. She is a regional expert in watershed assessment and planning, river 

stability, stream restoration design, and innovative methods to establish native vegetation at 

restoration sites. She is project manager of 15 successful stream restoration projects in NW AR.  

• Matthew Van Eps, P.E., Associated Director, Watershed Conservation Resource Center, will 

serve as Project Engineer. He is the lead design and project engineer for 15 stream restoration 

projects that include watershed-based assessments and evaluation of the impacts of various land-

use activities on sediment and nutrient loading.    

9. Partnership Information - The following organizations have agreed to partner:  

1) Arkansas Natural Heritage Commission (ANHC) will provide technical assistance on 

vegetation monitoring, plant species identification, and native plant selection and sources. 

2) Beaver Water District (BWD) will conduct the biological assessment and assist with the 

streambank monitoring; they will assist with workshops and other outreach activities.  

3) Beaver Watershed Alliance (BWA) will assist with vegetation monitoring, conducting 

workshops and other outreach activities, and workshop advertisement.  

4) Illinois River Watershed Partnership (IRWP) will assist with workshops and outreach. 
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5)  Fayetteville Natural Heritage Association (FNHA) will participate in the invasive removal 

and native plant establishment workshops and help advertise workshops to the community. 

10. Past Performance – Completed in 2018, in partnership with the WCRC, the City has 

successfully managed and met the commitments of two EPA Wetlands Program Development 

Grants: 1) FY14, an “Inventory of Riparian & Streambank Conditions of Urban Streams” was 

successfully completed in which streambank and riparian conditions of over 28 miles of urban 

streams was evaluated, streambank erosion prediction curves were developed that estimate 

sediment and nutrient loadings from streambank erosion, wetlands, prairies, springs, and 

streambanks in need of restoration were identified.  The WCRC worked with the City’s GIS staff 

to create a data layer so the information is available to the City’s departments, watershed groups, 

and state/local government. Outputs from this project are being used to improve decision-making 

ability concerning proposed developments, protection of natural features, priorities when 

restoring streams, wetlands, and riparian areas, and estimates of the reduction of sediment and 

nutrients from streambank erosion to improve water quality within the Illinois River and Beaver 

Lake watersheds.  Outcomes met include 1) a redesign of a section of Cato Springs Branch in 

which approximately 800 feet of channel was going to be destroyed and replaced with a shorter, 

straight, trapezoidal channel and 2) natural feature information led to the discovery of new 

locations of aquatic species of greatest conservation concern and rare plants.  

     Completed in 2017, the WCRC in partnership with the City completed an EPA Section 319 

grant, administered by ANRC, to restore a 1,250 long eroding riverbank on the White River near 

Fayetteville.  Environmental outputs were the WCRC designed & constructed a natural channel 

design based riverbank restoration project that reduced lateral erosion, reduced sediment and 

nutrient loads, and enhanced the aquatic/terrestrial habitat.  This project helped to reduce 
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sediment and nutrient loadings to the White River.  The estimated load reductions achieved by 

this project are 4700 ton/yr and 4200 lb/yr of for sediment and phosphorus, respectively.  

Environmental outcomes were met with a 98% annual reduction in sediment and nutrient loads.  

     Completed in the summer of 2016, the WCRC in partnership with the City successfully 

designed and implemented a stream restoration on Ground Cherry Creek using EPA Section 319 

grant funds.  This restoration achieved multiple beneficial objective using a natural channel 

design approach resulting in the restoration of 2,000 feet of degraded stream.  The WCRC 

successfully managed this project and met all reporting requirements.  Environmental outputs 

included design & construction of a natural channel that reduced channel instability, reduced 

sediment and nutrient loads, and enhanced the aquatic/terrestrial habitat.  Environmental 

outcomes were met as sediment and nutrient loads were reduced annually by 98%.   

C. Restoration Demonstration Project Information Tanglewood Branch has incised and 

enlarged as a response to over 100 years of watershed changes.  Because of the confining lateral 

bedrock, the channel has stabilized vertically, but there is still lateral streambank erosion.  Also, 

where there is not erosion, invasive vegetation is holding the streambanks. The understory of the 

riparian is almost exclusively invasive vegetation.  In addition to stabilizing the channel using 

natural channel design principles, the invasive vegetation must be carefully removed and 

replaced with native species of plants to prevent accelerated streambank erosion. Planting 

techniques will be demonstrated along with the construction of soil lifts to create native 

vegetated floodplains that provide stability.  Using rock step pools and log vanes to relieve stress 

on the streambanks will allow time for long-term native vegetation establishment. The WCRC 

will irrigate during the summer months, continue with invasive vegetation control, plant 

additional natives as needed, and repair damage from storm flows. The City financially supports 
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the WCRC to conduct long-term inspection and maintenance at all City restoration sites, so upon 

project completion, the WCRC expects to monitor and maintain the site for an additional 5 years. 

The watershed is almost completely developed, so the project will be designed to handle the 

excessive flood waters expected with an over 50% impervious surface. In addition, the 

streambank monitoring data will be used to estimate sediment and nutrient load reductions. The 

following permissions will be obtained: 1) USACE Section 404 permit; 2) letter of “no rise;” and 

3) ADEQ temporary authorization. 

D. Quality Assurance / Quality Control The applicant will collect environmental data to 

determine streambank erosion rates, sediment/nutrient delivery, monitor plants, conduct 

biological assessment, and develop the restoration design. To comply with Quality Assurance 

and Quality Control requirements, they will develop and submit a Quality Assurance Project 

Plan within 3 months of the start date. 

E. Invasive Species Control The applicant will monitor and work towards the elimination of 

invasive species from the site and will not introduce any to the site. Project partners will provide 

assistance in developing invasive species control plan. If invasive species are detected or 

promoted, response will be rapid to control populations in an environmental manner, as approved 

by the EPA Project Officer. 

F. Attachments 

i Maps and Restoration Examples 

ii. Staff Resumes 

iii. Commitment Letters
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Attachment 2 -Tanglewood Branch Restoration Scope of Work 

Attachment 2  
Scope of Work 

 
Stream Restoration Survey and Design, Invasive Species Removal Planning, 
Construction Procurement Assistance, Construction Oversight, and Project 

Management:   
 

Tanglewood Branch 
Fayetteville, Arkansas 

 
By Watershed Conservation Resource Center 

 
May 12, 2020 

 
Specific project tasks associated with the proposed work are described below and are congruent 

with the tasks that were developed in the approved EPA workplan. A budget for the work 

presented by task and to be billed based on task completion percentage can be found on the final 

page of this scope. 

Task 1: Development of Quality Assurance Project Plan (QAPP).  The WCRC will develop a 

draft QAPP.  The QAPP will be submitted to the EPA for review, and final edits will be made.  

The purpose of the QAPP is to assure quality data collection.  The deliverable for successful 

completion of this task is an EPA approved QAPP.   

Task 2: Site Monitoring and Collection of Pre and Post Restoration Data. 1) The WCRC will 

work with project partners to establish plant monitoring sites along the riparian and natural 

features areas of the Tanglewood Branch project areas.  At these sites, the WCRC will collect 

data during two seasons (late spring and late summer) at the following milestones during the 

project period: a) prior to any restoration; b) following the removal of invasive plants; and c) 

following channel restoration activities. 2) The WCRC will establish sites for measuring bank 

profiles in order to estimate sediment loading from eroding streambanks within the project area.  

The WCRC will collect data over a one year period prior to restoration and will then collect data 

over a one-year period following restoration. 3) The WCRC will work with partners and 

professional service providers to perform biological assessment of fish and macroinvertebrate 

populations in Tanglewood Branch before and after restoration.  The deliverables for this task 

include: 1) A written report summarizing the community composition and density of riparian 
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plant species, 2) A written summary of streambank erosion rates observed along Tanglewood 

Branch, and 3) A written summary of the aquatic biology before and after restoration.  The 

WCRC will be responsible for paying for professional services associated with biological 

monitoring. 

Task 3: Removal of Invasive Vegetation, Native Species Selection, and Establishment. 

In order to improve the ecology and aesthetics of the Tanglewood Branch riparian corridor, the 

WCRC will develop a riparian corridor vegetation management plan.  The WCRC will solicit 

bids or quotes for work to remove invasive species identified in the management plan under the 

guidance of the City.  The WCRC will provide training and oversight to the vendor’s work.  

The WCRC will identify sources of native species that are appropriate for the ecoregion and 

similar sites where plants can be procured.  The WCRC will solicit bids for work to incorporate 

native plants into the riparian areas, natural features, and during construction of floodplains 

under guidance from the City.  The WCRC will provide oversite to vendors providing services 

to plant native species.  The WCRC will be responsible for development of construction 

services procurement documents in coordination with the City.  The WCRC will be responsible 

for developing bid documents, written quotes, and vendor selection for materials and items 

needed for invasive species removal and native vegetation establishment. Deliverables for this 

work include a written summary of invasive species removal and native species planting. 

Task 4: Develop Restoration Design.  The WCRC will provide professional services associated 

with the development of a stream restoration plan that includes construction drawings.  

Specifically the WCRC will: 1) Collect survey data. 2) Develop a final restoration plan that 

includes the channel, riparian, natural features, and vegetation establishment. 3) Develop 

construction drawings. 4) Obtain Corps 404 permit, ADEQ authorization, and a local flood plain 

permit. Deliverables for this work will include a stream restoration plan, construction 

drawings, approved 404 permit application, and an ADEQ Short-term Activity Authorization 

Permit. 

Task 5: Construction of Restoration Design.  The WCRC will assist the City with the 

procurement of construction materials to be used for the project by researching and soliciting 

bids for materials.  The WCRC will develop a bidding document for the City to retain the 

services of a qualified contractor to construct the restoration project.  Prior to construction, the 

WCRC will assist with the receiving of materials for construction and will stake the site as 
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needed for construction activities.  The WCRC will provide construction oversight for all 

phases of stream restoration construction activity.  The deliverable will be a report that 

summarizes the performance and completion of restoration activities that will be incorporated 

into the final report for the grant.   

Task 6: Technology Transfer - Training Workshops and Outreach. The WCRC will provide 

services for the development and facilitation of three hands-on training workshops that will 

focus on invasive species vegetation removal along streams and rivers using both mechanical 

and chemical methods.  The WCRC will also provide three hands-on training workshops on 

native plant selection and establishment.  During the course of the grant period, the WCRC will 

provide three field tours to developers, city planners, local decision makers, and/or 

environmental professionals.  The WCRC will work with project partners to develop and install 

interpretive signage on restoration techniques, habitat and plant species for placement near the 

restoration work.  The WCRC will provide copies of workshop agendas, sign-in sheets, and a 

written summary of outreach activities for inclusion in quarterly and final reporting. 

Task 7: Administrative and Reporting. The WCRC will prepare quarterly reports as well as a 

final report.  Quarterly reports will be required for the WCRC to receive invoices prepared for 

the City. 
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Task Task Description Amount

% Task 
Completed 

This Quarter

% 
Cumulative 
Complete

Payment 
Amount 

Requested 
This Quarter

Cumulative 
Payments 

Requested to 
Date

Start End Deliverable/Product

1A Develop Draft QAPP $3,500 6/1/2020 6/30/2020 Draft QAPP
1B Finalize QAPP $1,500 7/1/2020 7/31/2020 Approved QAPP

2 Site Monitoring

2.1
1)   Select plant monitoring sites and collect 
data spring and summer 

2.1.a      a.      before restoration $8,000 3/15/2021 9/30/2021 Map of monitoring sites, List of Plant Species
2.1.b      b.      following invasive removal $6,000 4/1/2022 9/30/2022 List of plant species
2.1.c      c.       following channel restoration $6,000 4/1/2020 4/30/2020 List of plant species

2.2
2)   Select streambank monitoring sites 
and measure bank profiles

2.2.a      a.      Before channel restoration $6,000 4/1/2020 12/31/2020 Sediment load estimate
2.2.b      b.      After channel restoration $4,000 7/1/2021 10/31/2022 Sediment load reduction estimate
2.3 3)   Conduct biological assessment

2.3.a      a.      Before restoration $5,000 4/1/2020 10/31/2020 Summary of sampling results
2.3.b      b.      After restoration $5,000 4/1/2021 10/31/2021 Summary of Sampling results

3 Native Plant Establishment
3.1 1)   Develop Site Re-vegetation Plan $10,000 6/1/2020 7/31/2020 Site re-vegetation plan and bid documents
3.2 2)   Oversee Removal of invasive vegetation  $10,000 8/1/2020 10/31/2020 Summary of plant removal 
3.3 3)   Select and source native plants $2,500 1/1/2020 7/31/2020 List of  plant species and bid specifications
3.4 4)   Oversee Planting of restoration areas $10,000 Written summary of planting effort

3.4.a      a.       Riparian and natural features 4/1/2021 4/1/2022 Summary of establishment
3.4.b      b.      Constructed flood plains 3/1/2021 4/31/2022 Summary of establishment

4 Restoration Design Development
4.1 1)   Perform geomorphology survey $15,000 8/1/2020 8/31/2020 Summary of data collected
4.2 2)   Develop site restoration plan $25,000 9/1/2020 9/30/2020 Restoration layout
4.3 3)   Develop construction drawings $25,000 10/1/2020 10/31/2020 Construction drawings
4.4 4)   Obtain necessary permits $20,000 9/1/2020 12/31/2020 Letter of “No-Rise”, 404 Permit, ADEQ STAA

5 Construct Restoration
5.1 1)   Bid work and materials $8,000 6/1/2020 12/31/2020 Bid Documents for Contractor. Bid Requests 

5.2
2)   Contruction Coordination, Site Staking, 
and Construction Oversight $32,000 1/1/2021 3/31/2021 WCRC to Provide Construction Oversight

5.3 3)   Oversight of site finishing work $10,000 4/1/2021 6/30/2021 Written Summary of Construction Efforts

6 Technology Transfer
6.1 1)   Conduct training workshops Workshop Agendas

6.1.a      a.       Invasive Removal $10,000 6/1/2020 6/30/2021 Summary of workshops
6.1.b      b.      Native Plant Establishment  $10,000 11/1/2020 11/30/2022 Summary of workshops
6.2 2)   Conduct field tours $7,000 6/1/2021 11/30/2022 Summary of tours
6.3 3)   Design native plant/ecoregion signage $5,000 6/1/2021 11/30/2022 Signage design

7 7: Reporting - Quarterly Report
7.1 1)   Quarterly Reports $16,500 1/30/2020 9/30/2022 Progress report
7.2 2)   Final Report $8,500 6/1/2022 12/31/2022 Final report

Total $269,500
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