1944 - City of Richmond Green Alley Projects
Application Details

Funding Opportunity: 1447-Virginia Community Flood Preparedness Fund - Project Grants - CY23 Round 4
Funding Opportunity Due Date: Nov 12, 2023 11:59 PM

Program Area: Virginia Community Flood Preparedness Fund

Status: Under Review

Stage: Final Application

Initial Submit Date: Nov 12, 2023 6:42 PM

Initially Submitted By: Jonathan Logue

Last Submit Date:

Last Submitted By:

Contact Information

Primary Contact Information

Active User*: Yes
Type: Extemal User
Name*: Mr. Jonathan  Kyle Logue
Salutation FirstName Mddle Name LastName
Title: Consultant
Email*: klogue@greeley-hansen.com
Address*: 9020 STONY POINT PKWY
275
Richmond Virginia 23223
City State/Province Postal Code/Zip
Phone*: 804-204-2410 Ext.
Phone
HHEE-TH -
Fax: SRR
Comments:

Organization Information

Status*: Approved

Name*: Greeley and Hansen
Organization Type*:

Tax ID*: 361164930

Unique Entity Identifier (UEI)*: LKVMEJWCCVG5
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Organization Website:

Address*: 100 S Wacker Drive,
Ste 1400
Chicago
Chicago lllinois 60606-
City State/Province Postal Code/Zip
Phone*: 312-558-9000 Ext.
SRR
Fax: HHH-HH-HHEA
Benefactor:
Vendor ID:
Comments:

VCFPF Applicant Information

Project Description

Name of Local Government*: City of Richmond
Your localitys CID number can be found at the following link: Community Status Book Report

NFIP/DCR Community Identification 510129

Number (CID)*:

If a state or federally recognized Indian tribe,

Name of Tribe:

Authorized Individual*: William Boston
FirstName LastName

Mailing Address*: 1801 Commerce Road

Address Line 1
Address Line 2

Richmond Virginia 23224

City State  Zip Code
Telephone Number*: 804-646-8161
Cell Phone Number*: 804-229-8949
Email*: william.boston2@rva.gov
Is the contact person different than the authorized individual?
Contact Person*: No

Enter a description of the project for which you are applying to this funding opportunity

Project Description*:

This application presents two green alley projects, one in District 3 and one in District 6, in the City of Richmond, Virginia. Richmond had an
existing green alley program and converted 13 alleys to green alleys between 2010-2021 with the intent to reduce stormwater flooding along alleys

and on adjacent properties while also beautifying neighborhoods. The two alleys presented in this proposal are priority locations which experience
regular flooding impacting residents and community members.

Low-income geographic area means any locality, or community within a locality, that has a median household income that is not greater than 80 percent of the local
median household income, or any area in the Commonwealth designated as a qualified opportunity zone by the U.S. Secretary of the Treasury via his delegation of
authority to the Internal Revenue Service. A project of any size within a low-income geographic area will be considered.

Is the proposal in this application intended to benefit a low-income geographic area as defined above?

Benefit a low-income geographic area*: Yes
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Information regarding your census block(s) can be found at census.gov

Census Block(s) Where Project will Occur*: 1027, 3009

Is Project Located in an NFIP Participating Yes
Community?*:

Is Project Located in a Special Flood No
Hazard Area?*:

Flood Zone(s) NA
(if applicable):

Flood Insurance Rate Map Number(s) 5101290029D; 5101290039E; 5101290077D
(if applicable):

Eligibility CFPF - Round 4 - Projects

Eligibility

Is the applicant a local government (including counties, cities, towns, municipal corporations, authorities, districts, commissions, or political subdivisions created by the

General Assembly or pursuant to the Constitution or laws of the Commonwealth, or any combination of these)?

Local Government*: Yes
Yes - Eligible for consideration
No - Not eligible for consideration
Does the local government have an approved resilience plan and has provided a copy or link to the plan with this application?

Resilience Plan*: Yes

Yes - Eligible for consideration under all categories

No - Eligible for consideration for studies, capacity building, and planning only
If the applicant is not a town, city, or county, are letters of support from all affected local governments included in this application?

Letters of Support*: NA
Yes - Eligible for consideration
No - Not eligible for consideration
N/A- Not applicable
Has this or any portion of this project been included in any application or program previously funded by the Department?

Previously Funded*: No
Yes - Not eligible for consideration
No - Eligible for consideration

Has the applicant provided evidence of an ability to provide the required matching funds?

Evidence of Match Funds*: Yes
Yes - Eligible for consideration
No - Not eligible for consideration
N/A- Match not required

Scoring Criteria for Flood Prevention and Protection Projects - Round 4

Scoring

Category Scoring:
Hold CTRL to select multiple options

Project Category*: All hybrid approaches whose end result is a nature-based solution

Is the project area socially vulnerable? (based on ADAPT Virginia?s Social Vulnerability Index Score)
Social Vulnerability Scoring:

Very High Social Vulnerability (More than 1.5)

High Social Vulnerability (1.0 to 1.5)

Moderate Social Vulnerability (0.0 to 1.0)

Low Social Vulnerability (-1.0 to 0.0)

Very Low Social Vulnerability (Less than -1.0)

Socially Vulnerable*: High Social Vulnerability (1.0 to 1.5)
Is the proposed project part of an effort to join or remedy the community?s probation or suspension from the NAP?
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NFIP*: Yes

Is the proposed project in a low-income geographic area as defined below?

"Low-income geographic area" means any locality, or community within a locality, that has a median household income that is not greater than 80 percent of the local
median household income, or any area in the Commonwealth designated as a qualified opportunity zone by the U.S. Secretary of the Treasuryvia his delegation of
authority to the Internal Revenue Senvice. A project of any size within a low-income geographic area will be considered.

Low-Income Geographic Area*: Yes

Projects eligible for funding may also reduce nutrient and sediment pollution to local waters and the Chesapeake Bay and assist the Commonwealth in achieving
local and/or Chesapeake Bay TMDLs. Does the proposed project include implementation of one or more best management practices with a nitrogen, phosphorus, or
sediment reduction efficiency established by the Virginia Department of Environmental Quality or the Chesapeake Bay Program Partnership in support of the
Chesapeake Bay TMDL Phase lll Watershed Implementation Plan?

Reduction of Nutrient and Sediment Yes
Pollution*:

Does this project provide ?community scale? benefits?

Community Scale Benefits*: More than one census block
Expected Lifespan of Project

Expected Lifespan of Project*: Ovwer 20 Years

Comments:

This project includes two alleys. Location 1 is located in a Moderate Social Vulnerability area and is not classified as low income. Location 2 is
located in a High Social Vulnerability area and is classified as low income.

Scope of Work - Projects - Round 4

Scope of Work

Upload your Scope of Work

Please refer to Part IV, Section B. of the grant manual for guidance on how to create your scope of work
Scope of Work*: Green Alleys Scope of Work. pdf
Comments:

City of Richmond Green Alley Projects Scope of Work

Budget Narrative

Budget Narrative Attachment*: Green Alley Budget Narrative.pdf

Comments:
City of Richmond Green Alley Projects Budget Narrative

Scope of Work Supporting Information - Projects

Supporting Information - Projects

Provide population data for the local government in which the project is taking place

Population*: 232866.00

Provide information on the flood risk of the project area, including whether the project is in a mapped floodplain, what flood zone it is in, and when it was last
mapped. If the property or area around it has been flooded before, share information on the dates of past flood events and the amount of damage sustained
Historic Flooding data and Hydrologic Richmond Green Alley Historic flood damage data and or images. pdf

Studies*:

Include studies, data, reports that demonstrate the proposed project minimizes flood vulnerabilities and does not create flooding or increased flooding (adverse
impact) to other properties

No Adverse Impact*: Green Alley Network Plan.pdf

Include supporting documents demonstrating the local government's ability to provide its share of the project costs. This must include an estimate of the total
project cost, a description of the source of the funds being used, evidence of the local government's ability to pay for the project in full or quarterly prior to
reimbursement, and a signed pledge agreement from each contributing organization
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Ability to Provide Share of Cost*: FY2024 - FY2028 Proposed Capital Improvement Plan - Stormwater Improvements 002.pdf
A benefit-cost analysis must be submitted with the project application
Benefit-Cost Analysis*: Not Applicable.pdf

Provide a list of repetitive loss and/or severe repetitive loss properties. Do not provide the addresses for the properties, but include an exact number of repetitive
loss and/or severe repetitive loss structures within the project area

Repetitive Loss and/or Severe Repetitive Not Applicable.pdf
Loss Properties*:

Describe the residential and commercial structures impacted by this project, including how they contribute to the community such as historic, economic, or social
value. Provide an exact number of residential structures and commercial structures in the project area

Residential and/or Commercial Structures®:

Location 1 is in District 3 parallel and east of Chamberlayne Ave and between W Brookland Park Blvd and Hammond Ave. Location 1 is situated in
census block 1027 with 77 total housing units, 5 businesses (Richmond Coin Laundry, Car Wash, Abe's Auto Services, Eny's Hotel, and BP Gas
Station), and the Richmond Fire Station 14. Location 1 has economic and social value as it has businesses which employ and service the local
community. This location also has safety value as the Fire Station services the local community. This alley likely falls just outside of the Ginter Park
Historic District boundary which was listed on the National Register of Historic Places in 1986.

Location 2 is in District 6 and west of Willis St between Chesterman Ave and Mimosa St. Location 2 is situated in census block 3009 with a total of
44 housing units. There are no businesses or critical facilities within the project area.

If there are critical facilities/infrastructure within the project area, describe each facility

Critical Facilities/Infrastructure*:

Location 1 has the Richmond Fire Station 14 located within the project area. This fire station services the surrounding community for emergency
services such as firefighting and medical emergencies.

Location 2 has no critical infrastructure/facilities.

Explain the local government's financial and staff resources. How many relevant staff members does the local government have? To what relevant software does
the local government have access? What are the local government's capabilities?

Financial and Staff Resources*:

DPU/SW leadership and project managers, in coordination with other departments and agencies, are experienced in executing capital projects from
the time of inception and scoping to construction and final close-out. DPU/SW has sufficient capacity including staff, external consultants &
contractors, and financial resources to adequately manage and facilitate all that is required to bring this project to completion. Any and all reporting
requirements, either those of the City or those specific to DCR Community Flood Preparedness Grant Fund will be adequately addressed as may
be required.

The team responsible for managing the design and implementation of this project will be the stormwater capital improvement team which is
composed of the stormwater capital improvement program manager, two (2) capital improvement managers, program and operations supervisor,
and a senior engineer. Relevant software includes Microsoft Suite, GIS, CADD, and PCSWMM.

Identify and describe the goals and objectives of the project. Include a description of the expected results of the completed project and explain the expected
benefits of the project. This may include financial benefits, increased awareness, decreased risk, etc.

Goals and Objectives*:

Goal 1. Eliminate flooding in alleys and on adjacent properties while also reducing stormwater runoff

- Objective 1.1. Eliminate flooding in alleys and on adjacent properties and ensure that new designs effectively redirect stormwater.

- Objective 1.2. Decrease stormwater runoff to existing CSS system and separate stormwater system during peak flows.

- Objective 1.3. Increase stormwater infiltration and storage through green infrastructure elements and set goal of capturing 85% of stormwater
runoff during a 2-year storm with new green alley construction.

- Objective 1.4. Increase stormwater quality through native vegetation filtration and treatment by planting native grasses and plants where
appropriate.

Goal 2. Increase beautification and mobility of alley spaces

- Objective 2.1. Increase native biodiversity in alleys with vegetation areas by prioritizing the planting of native grasses and plants where
appropriate. Set up maintenance program to maintain these areas.

- Objective 2.2. Implement design elements that limit visible waste containers but will not impact waste collection practices.

- Objective 2.3. Create a branded alley wayfinding system to allow for increased public access and usability during construction.

Goal 3. Engage in public outreach and awareness of green alleys and green stormwater infrastructure

- Objective 3.1. Host at least one in person community event every year about green alleys to provide education and visibility on the
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implementation of crucial green infrastructure elements in residents? neighborhoods.
- Objective 3.2. Create a webpage dedicated to green alley information, contacts, tools, and reporting system by the completion of this project.

Goal 1 Expected Results - Stormwater storage capacity and infiltration increased within green alleys achieving an 85% reduction in stormwater
runoff. No new flooding complaints from alley adjacent residents.

Goal 2 Expected Results - Residents and visitors regularly use green alleys as a place of walking, biking, and community.

Goal 3 Expected Results - Increased community engagement and education sessions for green alleys and green stormwater infrastructure
regularly held and advertised to the public.

Outline a plan of action laying out the scope and detail of how the proposed work will be accomplished with a timeline identifying expected completion dates.
Determine milestones for the project that will be used to track progress. Explain what deliverables can be expected at each milestone, and what the final project
deliverables will be. Identify other project partners

Approach, Milestones, and Deliverables*: Green Alleys Project Approach Milestones and Deliverables. pdf

Where applicable, briefly describe the relationship between this project and other past, current, or future resilience projects. If the applicant has received or applied
for any other grants or loans, please identify those projects, and, if applicable, describe any problems that arose with meeting the obligations of the grant and how
the obligations of this project will be met

Relationship to Other Projects’:

These two (2) projects are a continuation of the 2010-2021 City of Richmond Green Alley Program which converted 14 alleys into Green Alleys.
This previous Program had ample support from the impacted communities, and reduced flooding complaints in the project neighborhoods were
achieved. These projects aim to match and exceed the success of past green alley projects.

The City of Richmond received two (2) grants in the Round 1 Virginia CFPF Grant Awards, one (1) grant in Round 2, and one (1) grant in Round 2
Supplemental. There have been no problems that have arose with meeting the obligations of the grants or with meeting the obligations of the
projects.

For ongoing projects or projects that will require future maintenance, such as infrastructure, flood warning and response systems, signs, websites, or flood risk
applications, a maintenance, management, and monitoring plan for the projects must be provided

Maintenance Plan*: Green Alley City of Richmond Maintenance Plan.pdf

Describe how the project meets each of the applicable scoring criteria contained in Appendix B. Documentation can be incorporated into the Scope of Work
Narrative

Criteria*:

Applicable scoring criteria contained in Appendix D in the CFPF Manual.

Eligible Projects - Hybrid approach resulting in nature-based solutions (15 points).

Green alleys utilize green infrastructure elements such as permeable pavers/pavement and edge vegetation which result in nature-based solutions
for stormwater infiltration and treatment.

Social Vulnerability - High Social Vulnerability (1.0 to 1.5 (8 points)
Location 1 is in a moderate social vulnerability area and Location 2 is in a high social vulnerability area.

Community scale of benefits - More than one census block (25 points)
Both Location 1 and 2 cover one census block each. Therefore, two census blocks are included in these two projects.

Expected lifespan of project - Over 20 years (10points)
The expected lifespan of green alleys is over 20 years. The oldest existing green alley in the City of Richmond was installed in 2010 and is now 14

years old. This existing green alley receives regular maintenance and continues to service the surrounding community.

Remedy for NFIP probation or suspension - No (0 points)
These projects are not a remedy for NFIP probation or suspension.

Proposed project part of a low-income geographic area - Yes (10 points)
Location 2 is in a low-income geographic area. Location 1 is not in a low-income geographic area.

Proposed project implements a Chesapeake Bay TMDL BMP - Yes (5 points)
The green alley projects will implement Chesapeake Bay TMDL BMPs to treat pollutants and protect natural waterways.
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Budget

Budget Summary

Grant Matching Requirement*:

Total Project Amount*:

REQUIRED Match Percentage Amount:

BUDGET TOTALS

Projects that will result in hybrid solutions - Fund 60%/Match 40%

$1,797,692.00
$719,076.80

Before submitting your application be sure that you meet the match requirements for your project type.

Match Percentage:

Total Requested Fund Amount:
Total Match Amount:

TOTAL:

Personnel

Description

Fringe Benefits

Description

Travel

Description

Equipment

Description

Supplies

Description

Construction

Description

Construction for green alley at Location 1.

Construction for green alley at Location 2.

Contracts

40.00%

Verify that your match percentage matches your required match percentage amount above.

$1,078,615.31
$719,076.87
$1,797,692.18

Requested Fund Amount Match Amount Match Source
No Data for Table
Requested Fund Amount Match Amount Match Source
No Data for Table
Requested Fund Amount Match Amount Match Source
No Data for Table
Requested Fund Amount Match Amount Match Source
No Data for Table
Requested Fund Amount Match Amount Match Source
No Data for Table
Requested Fund Amount Match Amount Match Source
$442,426.53 $294,951.02 City of Richmond DPU
$489,675.96 $326,450.64 City of Richmond DPU
$932,102.49 $621,401.66
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Description

Design and CMfor Location 1
Design and CMfor Location 2

Maintenance Costs

Description

Pre-Award and Startup Costs

Description

Other Direct Costs

Description

Permitting for Location 1

Permitting for Location 2

Requested Fund Amount

$55,303.32
$61,209.50

$116,512.82

Requested Fund Amount

No Data for Table

Requested Fund Amount

No Data for Table

Requested Fund Amount

$15,000.00
$15,000.00

$30,000.00

Long and Short Term Loan Budget - Projects - VCFPF

Budget Summary

Are you applying for a short term, long term, or no loan as part of your application?

If you are not applying for a loan, select "not applying for loan" and leave all other fields on this screen blank

Long or Short Term*:

Total Project Amount:

Total Requested Fund Amount:
TOTAL:

Salaries

Description

Fringe Benefits

Description

Travel

Description

Not Applying for Loan

$0.00

$0.00

$0.00
No Data for Table
No Data for Table
No Data for Table

Match Amount Match Source

Match Amount Match Source

$36,868.88 City of Richmond DPU
$40,806.33 City of Richmond DPU

Match Amount Match Source

Match Amount Match Source

$10,000.00 City of Richmond DPU
$10,000.00 City of Richmond DPU

Requested Fund Amount

Requested Fund Amount

Requested Fund Amount
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Equipment

Description

Supplies

Description

Construction

Description

Contracts

Description

Other Direct Costs

Description

Supporting Documentation

Supporting Documentation

No Data for Table

No Data for Table

No Data for Table

No Data for Table

No Data for Table

Requested Fund Amount

Requested Fund Amount

Requested Fund Amount

Requested Fund Amount

Requested Fund Amount
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Named

Attachment Required Description File Name Type Size

Detailed map of
the project
area(s)
(Projects/Studies)
FIRMette of the
project area(s)
(Projects/Studies)

Historic flood
damage data
and/orimages
(Projects/Studies)

Alink to or a copy
of the current
floodplain
ordinance

Maintenance and
management
plan for project
Alink to or a copy
of the current
hazard mitigation
plan

Alink to or a copy
of the current
comprehensive
plan

Social
wlnerability index
score(s) for the
project area

Authorization to
request funding
from the Fund
from governing
body or chief
executive of the
local government
Signed pledge
agreement from
each contributing
organization

Maintenance Plan

Detailed map of proposed green alley projects. Location 1 is in District Detailed_Map_of Richmond_Green_Alley Projects.pdf pdf 3 1°
3 parallel and east of Chamberlayne Ave and between W Brookland MB (
Park Blvd and Hammond Ave. Location 2 is in District 6 and west of

Willis St between Chesterman Ave and Mimosa St.

Firmettes of proposed green alley projects. Location 1 is in District3  Richmond Green Alley Firmette.pdf pdf 1 1

parallel and east of Chamberlayne Ave and between W Brookland MB (

Park Blvd and Hammond Ave. Location 2 is in District 6 and west of

Willis St between Chesterman Ave and Mimosa St.

Historic flooding data and damage data of proposed green alley Richmond Green Alley Historic flood damage dataand pdf 2 1°

projects. Location 1 is in District 3 parallel and east of Chamberlayne or images.pdf MB (

Ave and between W Brookland Park Blvd and Hammond Ave. Location

2is in District 6 and west of Willis St between Chesterman Ave and

Mmosa St.

Website Link: CORFloodplainOrdinance.PNG PNG 347 1~

https:/llibrary.municode.com/va/richmond/codes/code_of ordinances? KB C

nodeld=PTIICICO_CH14FLMAERSECODR

RVA Clean Water Plan Final_RVA Clean_Water_Plan.pdf pdf 10 1°
MB C

Richmond Crater Hazard Mtigation Plan FEMA-REMIEW-2-2022-Richmond-Crater-Hazard- pdf 22 1°

Mtigation-Plan-071922.pdf MB C

RVA Clean Water Plan Final_RVA Clean_Water_Plan.pdf pdf 10 1°
MB C

Virginia Vulnerability Viewer (would not print) District 6 Alley parallel Willis St and District 3 parallel pdf 4 1°

Chamberlayne Green Alley Vulnerability.pdf MB C

City of Richmond - Commitment Letter Grant Application - VADCR CFPF Round 4 Approval.pdf pdf 81 1°
KB C

City of Richmond Green Alley Maintenance Information Green Aley City of Richmond Maintenance Plan.pdf pdf 632 1°
KB (

Benefit-cost analysis must be submitted with project applications over $2,000,000. in lieu of using the FEMA benefit-cost analysis tool, applicants may submit a narrative t
describe in detail the cost benefits and value. The narrative must explicitly indicate the risk reduction benefits of a flood mitigation project and compares those benefits to |

effectiveness.
Benefit Cost
Analysis

Other Relevant
Attachments

Letters of Support
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file:///C:/Windows/TEMP/fileDownload.do?filename=1699667801990_District+6+Alley+parallel+Willis+St+and+District+3+parallel+Chamberlayne+Green+Alley+Vulnerability.pdf
file:///C:/Windows/TEMP/fileDownload.do?filename=1699384044155_Grant+Application+-+VA+DCR+CFPF+Round+4+Approval.pdf
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Description File Name Type Size Upload Date

No files attached.
Resilience Plan
Resilience Plan
Upload
Description File Name Type Size  Date

City of Richmond Resilience Plan Submission - CFPF signed by Wendy Howard Cooper. Stated thatthis Richmond_Resilience_Plan_CFPF.pdf pdf 882 11/09/2023
"approval will remain in effect for a period of three years, ending on August 20, 2024. KB 07:12PM
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Matthew J. Strickler

Secretary of Natural and Historic
Resources and Chief Resilience
Officer

Clyde E. Cristman
Director

COMMONWEALTH of VIRGINIA
DEPARTMENT OF CONSERVATION AND RECREATION
August 19, 2021

Allen Shue, P.E.

Greeley and Hansen

9020 Stony Point Parkway, Suite 475

Richmond, VA 23235-1946

RE: City of Richmond Resilience Plan Submission - CFPF

Dear Mr. Shue:

Rochelle Altholz
Deputy Director of
Administration and Finance

Nathan Burrell
Deputy Director of
Government and Community Relations

Darryl M. Glover

Deputy Director of

Dam Safety & Floodplain
Management and Soil & Water
Conservation

Thomas L. Smith
Deputy Director of
Operations

Thank you for providing an overview of your Resilience Plan, and informing DCR of the various plans
that the City of Richmond will be utilizing to fulfill the Resilience Plan submission requirements. After
careful review and consideration, the Virginia Department of Conservation and Recreation has deemed
the Plan complete and meets all the criteria outlined in the June 2021 Community Flood Preparedness
Grant Manual. This approval will remain in effect for a period of three years, ending on August 20,

2024.

The following elements were evaluated as part of this review:

1. Element 1: It is project-based with projects focused on flood control and resilience. DCR

RESPONSE

Meets criteria as written.

a. Project-based: The city of Richmond lies within the James River Watershed with 24 miles
of the James River flowing through the city. This has been subdivided into 4 watershed
groupings, each with uniquely defined characteristics. Several projects have been
completed or are phased for completion as notated in the Richmond-Crater Hazard
Mitigation Plan. Additionally, watershed based projects have been outlined in the RVA
Clean Water Plan and flood control and resilience projects are also identified within the

RVA Emergency Operations Plan.

2. Element 2: It incorporates nature-based infrastructure to the maximum extent

possible. DCR RESPONSE

Meets criteria as written.

600 East Main Street, 24" Floor | Richmond, Virginia 23219 | 804-786-6124

State Parks * Soil and Water Conservation * Qutdoor Recreation Planning

Natural Heritage * Dam Safety and Floodplain Management * Land Conservation



a.

Natural and nature-based flood management measures are identified for use in projects
throughout the city in the RVA Clean Water Plan.

Element 3: It includes considerations of all parts of a locality regardless of
socioeconomics or race. DCR RESPONSE

Meets criteria as written.

a.

All parts of a locality: Entirety of the City of Richmond’s stormwater system was evaluated
as part of the watershed characterization in the RVA Clean Water Plan; and city-wide land
use patterns described in the 2017 Richmond-Crater Hazard Mitigation Plan.

Social vulnerability: FEMA TEIF 2.0 analysis used to evaluate flood risk in the 2017
Richmond-Crater Hazard Mitigation Plan.

Demographic Analysis: Community profiles of the city and region-wide demographics
captured in the 2017 Richmond-Crater Hazard Mitigation Plan.

Element 4: It includes coordination with other local and inter-jurisdictional projects,
plans, and activities and has a clearly articulated timeline or phasing for plan
implementation. DCR RESPONSE

Meets criteria as written.

a.

Coordination with other local and inter-jurisdictional projects, plans and activities:

The development of the Richmond-Regional-Crater PDC Multi-Regional Hazard
Mitigation Plan included coordination with public servants and planning officials from all
but three of the 24 localities included in the Crater and Plan RVA PDC’s. It also draws
from several regional plans and activities as outlined on section 3.3 on page 3-12.

The Technical Workgroup which contributed to the development of the RVA Clean Water
Plan drew on experience from 30 different entities including state agencies, community
associations, conservation and planning organizations, educational and scientific
institutions, and other collectives as outlined in Section 2 on pages 6-7.

Clearly articulated timeline or phasing plan for implementation:

Section 5 of the RVA Clean Water Program identifies strategies for green infrastructure,
stream restoration and land & water conservation in the City. Sections 4, 7 and 8 Identify a
planning framework for the prioritization projects as well as a means by which success will
be measured.

Element 5: Is based on the best available science, and incorporates climate change, sea
level rise, storm surge (where appropriate), and current flood maps.

Meets criteria as written.



a. The Richmond-Regional-Crater PDC Multi-Regional Hazard Mitigation Plan references
best-available data regarding flood risk from FEMA and the NCDC in sections 5.6.6 and
5.6.9. The RVA Clean Water Plan is established on data from the City’s 2015 Watershed

Characterization Report as well as the City’s 2017 Clean Water Modeling Report, found in
Appendix A.

VA DCR looks forward to working with you as you work to make the City of Richmond a more resilient
community. If you have questions or need additional assistance, please contact us at
cfpf@dcr.virginia.gov. Again, thank you for your interest in the Community Flood Preparedness Fund.

Sincerely,

Wendy Howard Cooper, Director
Dam Safety and Floodplain Management

cc: Darryl M. Glover, DCR



CITY OF RICHMOND

Department of Public Utilities

November 1, 2023

Virginia Department of Conservation and Recreation
600 E Main St., 24t Floor
Richmond, VA 23219-2094

Subject: Green Alley and Stormwater Asset Mapping Funding Commitment Letter
Dear Grant Administrator,

As part of the Virginia Department of Conservation and Recreation Community Flood
Preparedness Fund grant process, a local funding match is required. This letter
serves as the City of Richmond Department of Public Utilities’ commitment to meet
the matching fund requirement for the Green Alley and the Southside Stormwater
Asset Mapping 2023 projects. The local matching fund requirement letter is required
to be submitted in the grant application.

It is understood that all the non-state share of the Green Alley and the Southside
Stormwater Asset Mapping 2023 projects will be contributed by the City of Richmond
Department of Public Utilities.

Your assistance is greatly appreciated.

Sincerely,

William “Bill” Boston

Stormwater Capital Improvement Program Manager, City of Richmond Department of
Public Utilities

900 E. Broad Street Richmond, VA 23219 | (804) 646-4646 | www.rva.gov/public-utilities
PAGE 1
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Historic flood damage data and images


Location 1: Within District 3 parallel and

east of Chamberlayne Ave and between

W Brookland Park Blvd and Hammond
Ave.
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Location 1: Within District 3 parallel and east of Chamberlayne Ave and between W Brookland Park Blvd and Hammond Ave.






Figure 1: Flooding complaint map of location 1.
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Figure 1: Flooding complaint map of location 1.


< Search...

Inbox Recent Requests

Calendar Reports

Description:
Request Id:
Category:
Status:
Initiated By:
Investigation:
Emergency:
Submit To:
Dispatch To:

Project Name:

Project Tree

Cancel?
Cancel Reason:

Closed By:

Comments:

Resolution:

Work Orders

Inspections

Priority:

Date:
Date:
WO Needed:
Date:

Date:

2997A0000011 Alley Gravel Repair
370393 v
Roadway Maintenance V¥V
Closed v
Interface, Cityworks
W)
LEWIS, TRACEY N v
FIELDS, EVERETT v

v

g

FIELDS, EVERETT

Add Comment

Crews GIS Search

Medium

06/21/2018 10:08 AM
06/9/2021 10:27 AM
U

06/21/2018 10:08 AM
04/15/2021 2:12 PM

Prj. Comp. Date:

Date:

Canceled By:

Date

:16/9/2021 10:27:48 AM

Sort A

By Interface, Cityworks: 6/21/2018 10:08:44 AM

Problem Description: Potholes in the alley need to be repaired.

Along the entire alley;

By LEWIS, TRACEY N: 7/18/2018 5:59:57 PM

Forwarding the request to the supervisor for investigation and

scheduling

Storm Drain Problem

By LOCKETT, LEONARDO L: 1/25/2021 9:36:08 AM

R.Brown Inpected the location and reported the it a pot hole issue at

the location.

Alley Gravel Repair

By GLENN, HOWARD W: 4/15/2021 2:12:22 PM


https://cityworks.rva.gov/cityworks/Inbox/InboxPage.aspx?NodeKey=5
https://cityworks.rva.gov/cityworks/Inbox/InboxPage.aspx?NodeKey=5
https://cityworks.rva.gov/cityworks/WorkManagement/SRNew.aspx?Reset=true&NodeKey=3
https://cityworks.rva.gov/cityworks/WorkManagement/WoSelectDesc.aspx?Reset=true&NodeKey=4
https://cityworks.rva.gov/cityworks/WorkManagement/InspSelectDesc.aspx?Reset=true&NodeKey=23
https://cityworks.rva.gov/cityworks/Designer/CrewManager.aspx?NodeKey=18
https://cityworks.rva.gov/cityworks/WorkManagement/GIS/GISSearch.aspx?NodeKey=17
https://cityworks.rva.gov/cityworks/WorkManagement/Search/Calendar.aspx?NodeKey=16
https://cityworks.rva.gov/cityworks/Reports/ReportManager.aspx?NodeKey=19

Incident Information

Address: 2909 Chamberlayne Ave

Apt# City:
State: Zip Code: 923292
Landmark: v
Shop: v Tile No:
Map Page: District: v
Location:

Y
Details: CRMDPWO000000847 - There is no media or attachements linked to
this SR
Y
Facility Id Level Id
X -8,621,044.156 Y: 4,518,882.307
Callers

Last Name First Name M.l.  Call Time Caller Type Comment

(J ROBERTSON ROBIN 80 6/21/2018 2:08:35 PM  RES CRMDPW

« I >

[ New Request From Caller

Related Work Activities

Inspections

Add:

Work Orders

Add:

Group assets? Create

Attachments

{ Add attachment... ] { Remove all attachments ]

{ Drag and drop files here to attach them. ’

Permit

Case Type: V[ Create ]

Map Layer Fields

Reset

p

Existing Requests with the Same Problem Code
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Custom Fields

Category:




< Search... >

Inbox Recent Requests Work Orders Inspections Crews GIS Search
Calendar Reports
Description: 2997A0000010 Alley Asphalt Repair
Request Id: 446416 v
Category: Roadway Maintenance Vv Priority: Medium v
Status: Closed v
Initiated By: Interface, Cityworks Date: 06/11/2021 9:19 AM
Investigation: Date: 09/1/2021 11:01 AM
Emergency: [:] WO Needed: [:]
Submit To: LEWIS, TRACEY N v Date: 06/11/2021 9:19 AM
Dispatch To: v Date:
Project Name: v Prj. Comp. Date:
Project Tree
Cancel? [:] Date:
Cancel Reason: Canceled By:
Closed By: WILLIAMS JR, JAMES Date: 9/1/2021 11:01:11 AM
Comments: Add Comment Sort A
By Interface, Cityworks: 6/11/2021 9:19:03 AM Problem Description: ...
Resolution: v
Address: 2909 Chamberlayne Ave,
Apt #: City:
State: Zip Code: 93292
Landmark: v
Shop: v Tile No: o
Map Page: 3 District: v

Location:

Details: CRMDPWO000080898 -
https://e311production.blob.core.windows.net/rvaone/SRImage
s/20210611131806_1567910712_.jpg;https://e311production.
blob.core.windows.net/rvaone/SRImages/20210611131820 20 ~

v

Facility Id Level Id

X -8,621,017.324 Y: 4,518,873.789


https://cityworks.rva.gov/cityworks/Inbox/InboxPage.aspx?NodeKey=5
https://cityworks.rva.gov/cityworks/Inbox/InboxPage.aspx?NodeKey=5
https://cityworks.rva.gov/cityworks/WorkManagement/SRNew.aspx?Reset=true&NodeKey=3
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https://cityworks.rva.gov/cityworks/WorkManagement/InspSelectDesc.aspx?Reset=true&NodeKey=23
https://cityworks.rva.gov/cityworks/Designer/CrewManager.aspx?NodeKey=18
https://cityworks.rva.gov/cityworks/WorkManagement/GIS/GISSearch.aspx?NodeKey=17
https://cityworks.rva.gov/cityworks/WorkManagement/Search/Calendar.aspx?NodeKey=16
https://cityworks.rva.gov/cityworks/Reports/ReportManager.aspx?NodeKey=19

Last Name  First Name M. Call Time Caller Type Commen4

(J MAHMOOD YASMEEN 57 6/11/2021 1:18:59 PM CRMDPWI
« >
[ New Request From Caller

Related Work Activities
Inspections
Add:
Work Orders
Add:
Group assets? Create
Attachments
[ Add attachment... } [ Remove all attachments }
{ Drag and drop files here to attach them. ’
Permit
Case Type: v [ Create ]
Map Layer Fields
Existing Requests with the Same Problem Code
Custom Fields
Category: v
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< Search...

Inbox Recent Requests

Calendar Reports

Work Orders

Inspections

Description: 2997A0000010 Alley Asphalt Repair

Request Id:
Category:
Status:
Initiated By:
Investigation:
Emergency:
Submit To:
Dispatch To:

Project Name:

Project Tree

Cancel?
Cancel Reason:

Closed By:

Comments:

Resolution:

Address: 2909 Chamberlayne Ave,
Apt #:
State:

Landmark:
Shop:
Map Page: 3

Location:

Crews GIS Search

Medium

09/3/2021 12:28 PM
12/14/2021 5:08 PM

O

09/3/2021 12:28 PM

453650 v

Roadway Maintenance V Priority:

Closed v

Interface, Cityworks Date:

Date:

) WO Needed:

LEWIS, TRACEY N v Date:
v Date:
v Prj. Comp. Date:

[:] Date:
Canceled By:
Fleming, Darrist Date

Add Comment

1 12/14/2021 5:08:42 PM

Sort A

By Interface, Cityworks: 9/3/2021 12:28:36 PM

Problem Description: Alley is so worn/deep that when it rains, its

enough to drown a toddler;

By Fleming, Darrist: 12/14/2021 5:08:42 PM

per W.D complete 12-14-21

City:

Zip Code: 93292

Tile No: o
District:


https://cityworks.rva.gov/cityworks/Inbox/InboxPage.aspx?NodeKey=5
https://cityworks.rva.gov/cityworks/Inbox/InboxPage.aspx?NodeKey=5
https://cityworks.rva.gov/cityworks/WorkManagement/SRNew.aspx?Reset=true&NodeKey=3
https://cityworks.rva.gov/cityworks/WorkManagement/WoSelectDesc.aspx?Reset=true&NodeKey=4
https://cityworks.rva.gov/cityworks/WorkManagement/InspSelectDesc.aspx?Reset=true&NodeKey=23
https://cityworks.rva.gov/cityworks/Designer/CrewManager.aspx?NodeKey=18
https://cityworks.rva.gov/cityworks/WorkManagement/GIS/GISSearch.aspx?NodeKey=17
https://cityworks.rva.gov/cityworks/WorkManagement/Search/Calendar.aspx?NodeKey=16
https://cityworks.rva.gov/cityworks/Reports/ReportManager.aspx?NodeKey=19

Details: CRMDPW000088517 -
https://e311production.blob.core.windows.net/rvaone/SRImages/2
0210903162533_1430650561_.jpg

Ve

Facility Id Level Id
X: -8,621,041.060 Y: 4,518,906.103
Callers
Last Name  First Name M.l Call Time Caller Type Comments
(J MAHMOOD VYASMEEN 57  9/3/2021 4:28:28 PM CRMDPWO
« I >

New Request From Caller

Related Work Activities

Inspections

Add:

Work Orders

Add:

Group assets? Create

Attachments

‘ Add attachment... ’ ‘ Remove all attachments

‘ Drag and drop files here to attach them. ’

Permit

Case Type: v[ Create ]

Map Layer Fields

Reset

Existing Requests with the Same Problem Code

Custom Fields

Category: v
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< Search... >

Inbox Recent Requests Work Orders Inspections Crews GIS Search
Calendar Reports
Description: 2997A0000011 Alley Gravel Repair
Request Id: 488335 v
Category: Roadway Maintenance Vv Priority: Medium v
Status: Open v
Initiated By: Interface, Cityworks Date: 12/4/2022 9:26 AM
Investigation: dJ Date:
Emergency: [:] WO Needed: [:]
Submit To: LEWIS, TRACEY N v Date: 12/4/2022 9:26 AM
Dispatch To: v Date:
Project Name: v Prj. Comp. Date:
Project Tree
Cancel? [:] Date:
Cancel Reason: Canceled By:
Closed By: Date:
Comments: Add Comment Sort A
By Interface, Cityworks: 12/4/2022 9:26:45 AM
Problem Description: The alley behind the Gate Oaks Apts at 2909
Chamberlayne Ave has been in disrepair for years and must be reapired
in a way that is lasting. Following a rain event, there is always 3-4” of
standing water, this is not ok. The alley appears to be a a combination
of gravel and asphalt, maybe ghisnisnpart of the problem. Regardless,
neighbors on both sides of the alley are fed up and want this fixed.;
Resolution: v

Address: 2909 Chamberlayne Ave,

Apt #: City:
State: Zip Code: 23222
Landmark: v
Shop: v Tile No: o
Map Page: District: v
Location:


https://cityworks.rva.gov/cityworks/Inbox/InboxPage.aspx?NodeKey=5
https://cityworks.rva.gov/cityworks/Inbox/InboxPage.aspx?NodeKey=5
https://cityworks.rva.gov/cityworks/WorkManagement/SRNew.aspx?Reset=true&NodeKey=3
https://cityworks.rva.gov/cityworks/WorkManagement/WoSelectDesc.aspx?Reset=true&NodeKey=4
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https://cityworks.rva.gov/cityworks/WorkManagement/Search/Calendar.aspx?NodeKey=16
https://cityworks.rva.gov/cityworks/Reports/ReportManager.aspx?NodeKey=19

Details: CRMDPW000127245 -

https://e311production.blob.core.windows.net/rvaone/SRImage
s/20221204142537_967110667_.jpg;https://e311production.bl
ob.core.windows.net/rvaone/SRImages/20221204142559 1831 ~

Facility Id Level Id

X -8,621,016.297 Y:

4,518,851.599

Last Name First Name M. Call Time Caller Type Comments
(J  LEASE MICHAEL K. 80  12/4/2022 2:26:39 PM CRMDPWC(
>
New Request From Caller
Add:
Create
Add:
Group assets? Create
Add attachment... Remove all attachments
Drag and drop files here to attach them.
Case Type: V¥ | Create
Reset
Search
v

Category:
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Location 2: Within District 6 and west of
Willis St between Chesterman Ave and
Mimosa St.
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Location 2: Within District 6 and west of Willis St between Chesterman Ave and Mimosa St.
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Figure 2: Flooding complaint map of location 2.
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Figure 2: Flooding complaint map of location 2.


< Search...

Inbox Recent Requests

Calendar Reports

Description:
Request Id:
Category:
Status:
Initiated By:
Investigation:
Emergency:
Submit To:
Dispatch To:

Project Name:

Project Tree

Cancel?
Cancel Reason:

Closed By:

Comments:

Resolution:

Work Orders Inspections Crews GIS Search
2997A0000010 Alley Asphalt Repair
425507 v
Roadway Maintenance Vv Priority: Medium v
Closed v
Interface, Cityworks Date: 08/13/2020 1:01 PM
Date: 08/18/2021 8:49 AM
4 WO Needed: [J
LEWIS, TRACEY N v Date: 08/13/2020 1:01 PM
v Date:
v Prj. Comp. Date:

[:] Date:
Canceled By:
WILLIAMS JR, JAMES Date

Add Comment

: 8/18/2021 8:49:59 AM

Sort A

By Interface, Cityworks: 8/13/2020 1:01:37 PM

Problem Description: Water after continuous raining has

continuously food the entire property, crawl space and damage air

conditions unit. Which has cause continuous costly repair. Due to

know fault but The City of Richmond paving the alley way. Every

time it rains if floods our property. | have pictures and video for

proof. Some from Storm Drain came out this morning, stating you all

need to put up a barrier. The water from the alley comes from both

ways, flooding our entire property. | have all of my receipts.;

By Interface, Cityworks: 8/13/2020 3:22:52 PM

yard is being flooded when it rains. would like for someone to come

out. she said she is having expenses and feels she should be

reimbursed. Provided info to file a claim.
Streets PotholesAlley Asphalt Repair

By Interface, Cityworks: 10/20/2022 10:53:02 AM


https://cityworks.rva.gov/cityworks/Inbox/InboxPage.aspx?NodeKey=5
https://cityworks.rva.gov/cityworks/Inbox/InboxPage.aspx?NodeKey=5
https://cityworks.rva.gov/cityworks/WorkManagement/SRNew.aspx?Reset=true&NodeKey=3
https://cityworks.rva.gov/cityworks/WorkManagement/WoSelectDesc.aspx?Reset=true&NodeKey=4
https://cityworks.rva.gov/cityworks/WorkManagement/InspSelectDesc.aspx?Reset=true&NodeKey=23
https://cityworks.rva.gov/cityworks/Designer/CrewManager.aspx?NodeKey=18
https://cityworks.rva.gov/cityworks/WorkManagement/GIS/GISSearch.aspx?NodeKey=17
https://cityworks.rva.gov/cityworks/WorkManagement/Search/Calendar.aspx?NodeKey=16
https://cityworks.rva.gov/cityworks/Reports/ReportManager.aspx?NodeKey=19

Incident Information

Address: 1413 willis St

Apt# City:
State: Zip Code:
Landmark: v
Shop: v Tile No: 4
Map Page: g District: v
Location:

Y
Details: CRMDPWO000058043 - There is no media or attachements linked to
this SR
Y
Facility Id Level Id
X -8,620,639.224 Y: 4,509,156.828
Callers
Last Name First Name M.l Call Time Caller Typ

(J COLEMAN,JR. DEITTRA & BENJAMIN 80  8/13/2020 5:02:35 PM  RES
« I >

[ New Request From Caller

Related Work Activities

Inspections

Work Orders
Add:

Group assets? Create

Add:

Attachments

{ Add attachment... ] { Remove all attachments ]

{ Drag and drop files here to attach them. ’

Permit

Case Type: V[ Create ]

Map Layer Fields

Reset

p

Existing Requests with the Same Problem Code
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Custom Fields

Category:




< Search...

Inbox Recent Requests

Calendar Reports

Description:
Request Id:
Category:
Status:
Initiated By:
Investigation:
Emergency:
Submit To:
Dispatch To:

Project Name:

Project Tree

Cancel?
Cancel Reason:

Closed By:

Comments:
Resolution:
Address: 1413 Willis St,
Apt #:
State:
Landmark: v
Shop: v

Map Page:

Work Orders

Inspections

Priority:

Date:
Date:
WO Needed:

2997A0000010 Alley Asphalt Repair
425690 v
Roadway Maintenance V¥V
Closed v
Interface, Cityworks
W)
LEWIS, TRACEY N v

STEWART, ROSALIND v

v

g

STEWART, ROSALIND

Add Comment

Date:

Date:

Crews GIS Search

Medium

08/15/2020 1:38 PM
04/12/2021 9:51 AM
U

08/15/2020 1:38 PM
10/14/2020 9:12 AM

Prj. Comp. Date:

Date:

Canceled By:

Date

:4/12/2021 9:51:05 AM

Sort A

By Interface, Cityworks: 8/15/2020 1:38:47 PM

Problem Description: Everything time it rain the water from the alley

runs into my yard and causing damage to my property. It is causing
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Figure 3: Photo of flooding at location 2. Ponding is
visible. Alley conditions are not suitable for walking and
drivers are unable to see the road.

Figure 4: Photo of flooding at location 2. Ponding is
visible and seen to be flowing into the backyard of
residential property 1413 Willis Street.
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Figure 3: Photo of flooding at location 2. Ponding is visible. Alley conditions are not suitable for walking and drivers are unable to see the road.
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Figure 4: Photo of flooding at location 2. Ponding is visible and seen to be flowing into the backyard of residential property 1413 Willis Street. 


Figure 5: Photo of flooding of 1413 Willis Figure 6: Photo of flooding of 1413 Willis Street
Street backyard as seen from the inside of the backyard as seen from the alley.
residential house.

Figure 7: Photo of flooding of 1413 Willis Street front
year as seen from Willis Street side of the property.
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Figure 5: Photo of flooding of 1413 Willis Street backyard as seen from the inside of the residential house. 
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Figure 6: Photo of flooding of 1413 Willis Street backyard as seen from the alley.

sydney.seto
Text Box
Figure 7: Photo of flooding of 1413 Willis Street front year as seen from Willis Street side of the property. 
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Executive Summary

The City of Richmond’s Department of Public Utilities (DPU) manages five utilities, three of which
address water and potentially influence local water resources: wastewater, stormwater, and drinking
water. The wastewater utility operates the wastewater treatment plant (WWTP), which discharges
treated effluent to the James River, a sanitary sewer and combined sewer collection system, pumping
stations, the Hampton-McCloy Tunnel, and the Shockoe Retention Basin. The stormwater utility
manages the stormwater that runs off impervious surfaces through underground storm sewer systems
and open channels into the James River and its tributaries. Approximately two-thirds of the City of
Richmond is served by a municipal separate storm sewer system (MS4). The drinking water utility
manages the treatment plant and distribution system of water mains, pumping stations, and storage
facilities that provide water to more than 500,000 customers in the city and surrounding area using
water from the James River.

Historically, the three utilities were managed independently of one another, primarily driven by the fact
the regulatory agencies implemented the regulations and permit requirements independently. This
approach forced the City to make decisions related to compliance for each utility without being able to
consider the interrelated impacts, especially on local waterways. Integration of all of the separate
programs into a coordinated approach would eliminate redundant activities, be more efficient and
effective addressing wet weather impacts, and improve water resources overall. USEPA has put a
significant amount of effort in recent years into describing and publicizing holistic or integrated
processes to protect water quality. Richmond has applied EPA’s concepts to form a framework,
documented in this Richmond, Virginia (RVA) Clean Water Plan, that allows the City to efficiently
evaluate, manage, and implement water quality programs, work toward their goals and objectives, and
culminate in a single, integrated VPDES permit that encompasses the City’s wastewater, CSO, and
stormwater discharges.

The James River and its tributaries drain a watershed of over 10,000 square miles. Within the City of
Richmond, the James River flows for 24 miles, providing a substantial amount of waterfront. Major
features in the river include Bosher’s Dam, which is located just upstream of the City along the James
River, and smaller dams, levees, and pipe crossings within the City. Just downstream of the City is the
Presquile Wildlife Refuge, home to several species of birds and anadromous fish, including the
endangered Atlantic sturgeon.

The focus of the RVA Clean Water Plan is on the portion of the James River watershed within the City’s
municipal boundary and on restoring and protecting the waterways in this watershed. This watershed-
wide, water quality-based strategy allows the City to develop an effective and affordable management
plan while also meeting regulatory requirements, and demonstrating to the public that the plan protects
and improves the watershed and waterways. Richmond’s Clean Water Plan includes six elements?,
which summarized here and discussed in more detail in this document.

! (1)Stakeholder Involvement; (2) Watershed Characterization; (3) Strategy Identification, Evaluation and Selection;
(4) Program Implementation; (5) Progress Measurement; and (6) Adaptive Management
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Stakeholder Involvement

Stakeholders can represent many different groups with an interest in the watershed, including, for
example, advocates for wildlife and habitat protection; boaters; residential, commercial and business
interests; and environmental justice groups. The City has incorporated stakeholder involvement
throughout the entire planning process to help ensure stakeholders understood the process from the
outset and were part of decision-making efforts throughout the development of the plan. The City’s
Watershed Characterization Report includes additional discussion of the various stakeholders that have
been invited to participate and/or are participating within this planning process.

The City created and initiated RVAH20 (RVAH20.o0rg), the name representing a citywide effort to arrive
at “Cleaner Water Faster”, to disseminate outreach information and facilitate communication with
stakeholders. Beginning with an initial meeting in November 2014, the City has held technical meetings
every 2-3 months. The City also initiated a public outreach effort, including several open houses, to lay a
foundation of understanding before laddering up to the more technical conversation around watershed
integration. The City’s Public Outreach Plan, which includes online and offline communication strategies,
has a goal of reaching 20% of the City’s population in the MS4 area by 2018. Progress towards this and
other goals are being measured by tracking RVAH20 Facebook and Twitter traffic, email campaign, and
flier distributions.

Watershed Characterization

Understanding existing water quality, along with the sources of pollutants or stressors that impact the
City’s waterbodies, are key elements for developing priority actions to address existing or potential
problems and developing an effective integrated plan. Collection of data and characterization of the
City’s watersheds were the City’s first steps towards development of the Clean Water Plan. Another key
step towards was the development of a water quantity and quality modeling framework, that
incorporates models for the CSO areas, the non-CSO areas (including Richmond’s MS4 area), and for the
James River itself. The purpose of the modeling framework was to quantify present day bacteria (E. coli)
concentrations in the James River and to predict future bacteria concentrations under the Clean Water
Plan strategies.

Watershed Data and Features

The western and very northern portions of the City have experienced the least amount of hydrologic
modification and possess the lowest intensely developed land use and most forested land cover. These
more western areas also correspond with areas with higher soil infiltrative capacity. Alternatively, the
eastern portion of the City corresponds with a higher intensity of developed land and industrial land use
corridor as well as the City’s urban core. Consequently, this area also corresponds to soils that are
considered urban and tend to have less infiltration capacity and possesses a topography that includes
some considerably steep slopes.

The James River and several of its tributaries [(Almond Creek, Falling Creek, Goode Creek, Powhite
Creek, Reedy Creek, Bernards Creek, and Gillies Creek and Upham Brook (which is a tributary to the
Chickahominy River and ultimately the James River)] have all been listed as impaired due to E. coli levels.
The sources of bacteria in these streams within the City limits include CSOs, the MS4, the WWTP, direct
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discharge of urban runoff, and wildlife. Upstream sources also impact water quality in the City.

Upstream sources include livestock, land application of manure, malfunctioning septic systems, illicit
discharge of residential waste, other permitted waste treatment facilities. Reducing bacteria levels in
these streams is consistent with the City’s goal to provide safe recreational opportunities in the river.

The number of available water quality samples are biased heavily towards the James River, with little-to-
no data available in tributary streams. Additionally, there is a lack of hydraulic data within the City, with
the only local USGS gauges located outside the City limits. Biological samples and habitat assessments
are also limited.

Water Quality Modeling

Water quantity and quality modeling was conducted to allow for longer and continuous periods to be
evaluated relative to the water quality monitoring program. The purpose of the modeling framework is
to quantify present day bacteria (E. coli) loads and concentrations in the James River and to predict
future bacteria loads and concentrations under the Clean Water Plan strategies. The modeling
framework also allowed for the quantification of discharge flows and volumes, as well as the occurrence
of CSO events.

Three models were used to achieve the modeling objectives and include:

e A watershed model, created using EPA’s Stormwater Management Model (SWMM), to simulate
flow and bacteria loads from contributing areas of tributaries to the James River within the
greater Richmond area, as well as from Richmond’s Municipal Separate Storm Sewer System
(MS4), but excluding the combined sewer system.

o A collection system model, created using EPA’s SWMM framework, to simulate flow and
bacteria loads from the combined sewer system (CSS).

e Areceiving water quality model, created using EPA’s Environmental Fluid Dynamics Code (EFDC)
model, which computes bacteria concentrations in the James River resulting from the various
sources of bacteria to the river. The outputs of the watershed and CSS models are used as inputs
to the receiving water quality model.

After the water quality modeling tools were developed and calibrated, they were jointly applied to
assess water quality benefits associated with the selected strategies (described further below). Under
current conditions, the model results illustrate that the James River is in violation of both the geometric
mean and the statistical threshold value water quality standard criteria for some months out of the
three year model simulation period, and the primary cause of a water quality criteria violation can
sometimes be linked to Richmond’s combined sewer overflows, while at other times it is due to
upstream sources coming in from outside of the City. Background (mainly wildlife) and stormwater
sources play a smaller overall role in the bacteria water quality violations. The WWTP does not
contribute significantly to bacteria water quality violations.
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Strategy Identification, Evaluation & Selection

Goals and Objectives Selection
The City implemented a multi-step process with stakeholders to form consolidated lists of overarching

goals, refined goals, and objectives. Although a number of opinions and viewpoints were represented

through the stakeholder process, ultimately, stakeholders achieved consensus on the overarching goal,

refined goals, and objectives.

Weighting was incorporated into this process to reflect the priorities of the City and its stakeholders.

This weighting process not only allowed for an understanding of how one goal or objective ranked in

relation to another, it also provided information on the extent of the importance of these priorities to

one other. The result of this process was a prioritization of refined goals as well as a prioritization of

objectives associated with each of these goals.

The goals, objectives, and respective weights are summarized in Table ES.1.

Table ES.1 Clean Water Plan goals and objectives with associated weights

Goals (with weights) Objectives Weights
Develop one stormwater management plan to cover the City’s four
watershed groupings based on the City’s watershed characterization 19%
report.

. Reduce nitrogen, phosphorus, and sediment in discharges to achieve 18%
19:' . Managte wtas’Fewater VPDES permit requirements (Chesapeake Bay TMDL). ?
and stormwater to improve - - - -

. . Reduce bacteria levels to achieve VPDES permit requirements (local TMDL
the water quality and water . 18%
. and water quality standards).

quantity of ground water -

1] G R Reduce toxics (e.g., mercury, PAHs, PCBs), trash and other pollutants and 17%
address TMDLs for these pollutants.
Develop green infrastructure, including riparian buffers, and removal of
impervious surfaces on development, existing development, and 27%
redevelopment.
Restore streams to improve, restore, and enhance native ecological 259%

15%: Protect and restore communities. 0

aquatic and terrestrial Identify, protect, and restore critical habitats. 36%

habitats to support " and 1 habi — 3

balanced indigenousz Enhance aquatic and terrestrial habitat connectivity. 23%

communities Investigate, and where feasible, promote actions that might surpass 16%

regulatory requirements. 0
Engage and efficiently educate the public about standards, processes, and 5%

14%: Engage and educate actions associated with watershed health and public health.

the public to share Assist in the education of citizens about overall water quality issues, 30%

responsibility and take benefits of improved water quality. °

action on achieving healthy | Support and encourage local action to improve water quality. 24%

watersheds. i i i ificati i i

Prowde.qwcker public notifications of spills or pollution from regulators or 21%
other "river watchers"

12%: Implement land Protect, restore, and increase riparian buffers 21%
> The language included here was crafted based on Technical Stakeholder discussion and a resulting consensus
process. For clarification, however, this refers to balanced indigenous ecological communities.
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conservation and Reduce impervious surfaces 19%
restoration and incorporate - - .
. . Increase natural land cover with a focus on preserving, maintaining, and o
these into planning . . 24%
. ) increasing tree canopy.
practices to improve water - -
quality Incorporate green infrastructure in new development and redevelopment 18%
Conserve lands where possible and consistent with Richmond's 18%
Comprehensive Plan 0
11%: Create partnerships Develop and implement a source water prevention plan/strategy 33%
across the watersheds ) o ) o
el anel ererEl e i Establls.h publlc-pr.lvate partnershlps to secure funding, implement 40%
City of Richmond to strategies and projects, and to achieve plan goals.
maximize benefits and
minimize impacts to all Maintain and expand the RVAH20 group. 27%
stakeholders
Reduce use of potable water for industry and irrigation. 39%
10%: Maximize water Achi ¢ tion by i ine th st t
v il el e chieve water conservation by improving the existing water conveyance 30%
system.
management of potable,
storm, and wastewater. Achieve water conservation by incentivizing upgrades to end-user water 31%
fixtures where appropriate. °
9%: Provide safe, ICrT1p’r0\;e we::ter qglality to promote safe recreation consistent with the 36%
accessible, and ecologically ity’s Riverfront Plan.
sustainable water-related Promote ecologically sustainable management of riverfront and riparian 40%
(o]
recreational opportunities areas.
for all. Improve river and waterfront access for recreation. 24%
9%: Work collaboratively Conduct water quality and biological monitoring 28%
to ga?ther consistent hlgh,- Provide timely water quality information. 19%
quality data to characterize
the status and trends of Collaborate with citizens and local/state agencies for coordinated 23%
. . (o]
water resources and to monitoring.
auge the effectiveness of - .
gaug Utilize results to target restoration efforts and convey progress. 30%

restoration efforts.

Strategy Identification

The next step in this process was the identification of strategies that can be expected to achieve the

previously identified goals and objectives. Strategies were defined as activities, actions, or items that will

help meet goals and objectives.

The first step in brainstorming potential strategies included a workshop for DPU staff involved in

stormwater, wastewater, and CSO-related projects. Because the Clean Water Plan would be

implemented during the next VPDES permit cycle (2018 - 2023), staff compiled a list of projects that had
been identified or proposed to meet various programmatic needs and could be implemented over that
period. Because many of these projects impact small-scale areas, these City projects were “rolled up” to
a strategy scale where necessary.

In addition to these DPU projects, stakeholders were also asked to submit suggestions for strategies that
they felt would achieve the agreed upon goals and objectives. The Clean Water Plan development team
created a synthesized set of draft strategies that consolidated ideas put forth by both stakeholders and
DPU staff.
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Once the draft set of strategies was identified, it was important to determine if these strategies were
feasible. Because DPU is ultimately responsible for implementation of this program, the feasibility of
strategies was defined as efforts that DPU has the authority to implement.

Final draft strategies and supporting actions were presented to stakeholders who were given the
opportunity to edit them further. Supporting actions include efforts that may broaden the main
strategy, add specificity on how a strategy could be implemented, or identify additional resources and
data needs to fully implement the main strategy. Each of the strategies referenced in the remainder of
the Clean Water Plan are considered to be “feasible” and agreed upon by the Technical Stakeholder
group (Table ES.2).

Table ES.2. Strategies and associated details

Strategy Strategy Details

Riparian Areas Replace or restore 10 acres of riparian buffers according to state guidance.
e In MS4 and/or CSS area
e Evaluate opportunities for inclusion of access points to waterbody for recreational

activities
Green Infrastructure Install or retrofit Gl draining 104 acres of impervious surfaces, including efforts such as:
in MS4 e 30 acres on DPU property

e 18 acres on City-owned vacant properties

e 20 acres on Parks department property (one playground/park per year, cemetery
roadways, impervious to pervious area in park properties, vacant properties)

e Install 100 trees in tree boxes (e.g., Filtera-type practices); 30 acres total drained to
this practice

e Retrofit 4 DPU stormwater BMPs (e.g., dry ponds to more efficient BMPs), draining at
least 6 acres of impervious surface

Green Infrastructure Install or retrofit Gl draining 18 acres of impervious surfaces, including efforts such as:
in CSS e 6 acreson DPU property
e 2 acres on City-owned vacant properties
e 2 acres on Parks department property (one playground/park per year, cemetery
roadways, impervious to pervious area in park properties, vacant properties)
e Install 24 trees in tree boxes (e.g., Filtera-type practices); 8 acres total drained to this
practice

Stream Restoration Restore 2,500 linear feet of stream:
e Through removal of concrete channels, repair of incised banks, etc.
e In MS4 and/or CSS area
e Evaluate opportunities for inclusion of access points to waterbody for recreational

activities
Natives/Invasives Use 80% native plants in new landscaping at public facilities by 2023.
Trees e Increase tree canopy on City property by 5% (80 acres added)
e Protect existing tree canopy by following maintenance addressed in the Tree Planting
Master Plan
Land Conservation Place an additional 10 acres under conservation easement, prioritizing conservation of land

that creates connected green corridors.

e Evaluate opportunities for inclusion of access points to waterbody for recreational
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activities

construction

Water Conservation Reduce water consumption by 10% through implementation of new water conservation
technologies and promotion of water conservation efforts, including:
e Installing water-efficient fixtures as a policy by 2023 in all new public facility

e Implementing incentive programs
e Encouraging water conservation on City properties

Pollution Reduce contribution of pollutants to the MS4 through:
Identification and e Conducting at least one special study per year in hot spot areas to identify illicit
Reduction discharges/connections. (Studies will meet the criteria necessary to achieve Bay TMDL

pollutant reduction requirements. Assume that, over five years, three of these studies
will result in pollutant reductions that meet Bay TMDL requirements.)

e Collecting data associated with non-structural BMPs to facilitate quantification of
pollutant reduction (e.g., storm drain clean-outs, pet waste stations, street sweeping)

CSS Infrastructure LTCP projects, including:

e Installing wet weather interceptor to convey more flow to the WWTP

e Increasing WWT to 300 MGD at the treatment plant

e Expanding secondary treatment at the WWTP to 85 MGD

e Expanding Shockoe retention basin by 15 MG to capture more overflow

e Disinfecting overflow at Shockoe retention basin (wet weather disinfection facility)
Note that that the modeling framework will be applied during the summer and fall of 2017
to evaluate alternative CSS reduction projects that may provide similar benefits to the LTCP
projects, but at a reduced cost.

Strategy Evaluation

Once strategies were drafted, an analysis
was needed to determine which ones
would be best for implementation. There
are multiple factors at play that influence
the selection of strategies. A strategy may
do well with one factor, such as permit-
related pollutant reductions, but not so
well with others, like cost. As a result, the
analysis of the various factors did not
result in a clear and decisive outcome of
one strategy that performed the best
across all factors. What the strategy
evaluation did determine was that all of
the “pieces of the puzzle” needed to be
evaluated collectively to achieve a
complete picture of how well strategies
achieve specific goals (Figure ES.1).

Figure ES.1. Puzzle piece conceptual model demonstrating
how various factors fit together to inform the decision
making process
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An Excel-based strategy scoring calculator was developed to compare the various strategies proposed
through this stakeholder process. This tool helped in the decision-making process by allowing the City
and stakeholders to evaluate various alternatives by assigning scores to the alternative strategies.

The methodology used for this scoring calculator is a multi-objective decision analysis (MODA). A set of
metrics was developed that includes a method of measurement. At least one metric was identified for
each objective.

Multiple “puzzle pieces”, or factors, were taken into consideration in the analysis of strategies (Figure
ES.1). The Permit puzzle piece represents the VPDES permit-related requirements that establish
pollutant reduction targets by which the strategies were compared.

The Strategy Score “puzzle piece” involved using the calculator tool to evaluate strategy scores in
several different ways. These analyses included evaluating:

e Permit-related metrics — metrics that related to total Nitrogen (TN), total Phosphorus (TP), total
suspended solids (TSS) and bacteria were isolated in the calculator and scores associated with
just these metrics were used to evaluate the effectiveness of strategies in reducing these
pollutants of concern

e “Standardization” of strategies addressing permit-related metrics — strategies, which varied in
size, were all standardized to 10 acres to compare these permit-related metrics in an “apples to
apples” manner

e All metrics — including the full set of metrics associated with all of the objectives in addition to
the pollutant-related metrics

e “Standardization” of all metrics — comparing how the same sized strategies (all 10 acres) address
all metrics

The calculator tool was also tied to the Strategy Cost information. Metrics specific to pollutant
reductions (e.g., pounds of pollutant removed by a strategy) were used to calculate Cost Effectiveness.
Overall, strategy costs were then evaluated in association with Affordability.

Another puzzle piece, Modeling Results, provided the bacteria reductions associated with several
strategies that were used as raw score inputs into the calculator. Modeling results also provided
information pertaining to the relative nature of bacteria sources to the James River and tributaries.

After taking the evaluation process through the “Standardization of all metrics”, the following top-
ranked strategies resulted:

1. Riparian Area Restoration

2. Stream Restoration

3. Green Infrastructure in the CSS area

4. Green Infrastructure in the MS4
The various “pieces of the puzzle” were used to understand how to best prioritize activities for
implementation. What these analyses have shown is that no one strategy consistently scores the highest
or performed the best across the analyses, however, several strategies consistently performed well (a
summary of the analyses are included in Table ES.3; green highlighted information depicts those that
consistently score highest).
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Table ES.3. Summary of Strategy Analysis and Strategy Prioritization

Rank

Pollutants of
Concern
Metrics

Pollutants of
Concern
Metrics:

Standardized*

All Metrics

All Metrics:
Standardized*

Cost
Effectiveness

September 2017

Cost
Effectiveness
(TP)

Cost
Effectiveness
(TSS)

Effectiveness

Pollution ID
& reduction

Water
conservation

Conservation

Water
Conservation

Trees

Trees

Land
Conservation

Conservation

and reduction

Trees

Pollution Water
Identification | conservation

Trees

Water
conservation

Trees

Trees Pollution ID & | Natives/ Natives/
reduction invasives invasives
8 Water Natives / Land Trees
Conservation | invasives Conservation
9 Natives/ Land Pollution
invasives Conservation Identification
10 | Land Pollution ID

*WWTP/CSO strategy cannot be evaluated on a 10-acre basis so it is not included herein
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To allow for the consideration of multiple factors in determining priorities, it was determined that rather
than ranking 10 strategies individually, that strategies would be grouped into one of three tiers based on
effectiveness (Figure ES.2). Tier 1 includes those strategies that best address metrics associated with the
pollutants of concern (total Nitrogen, TN; total Phosphorus, TP; total suspended solids, TSS; bacteria) as
well as the non-pollutant related metrics. These strategies were also the most cost effective. Tier 2 also
addressed pollutant and non-pollutant related metrics, but not as efficiently or cost effectively as those
in the Tier 1 grouping. Tier 3 are those strategies that do not address the pollutants of concern.

Figure ES.2. Organization of strategies into tiers for prioritization

It is important to note that while select strategies may be prioritized, it does not mean that the
remaining strategies will be disregarded. Implementation of these strategies will be assessed based on
additional resources available to DPU or priorities and resources available from other City departments
or other partners.

It is also important to note that this analysis was done at a high level. As DPU moves toward
implementation and conducts a more refined evaluation of strategies, there may be modifications to
this prioritization.

Program Implementation

An important part of this RVA Clean Water Plan is developing an approach that can help the City
implement these strategies in the most efficient and cost effective manner possible. DPU will use a
“Framework Planning” approach. The Framework Planning approach provides a methodology that ties
together different strategies (and, subsequently, site-specific projects) and, where possible, aligns these
strategies with other City or stakeholder-driven initiatives. The goal of the Framework Planning
Approach is to identify and sequence a blend of activities that yield the greatest environmental benefit
(as measured by identified metrics) in the most cost-effective (and affordable) manner. The Framework
Planning approach includes the following elements:

1) Data and information gathering
2) Identification of potential opportunities
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3) Prioritization

4) Plan development

5) Implementation
There are several important concepts that will be taken into account through implementation. For
instance, it is envisioned that implementation will occur incrementally over the course of the permit
cycle (e.g., 10 acres of riparian buffers will not necessarily be restored all at once or within only one
project, but may be addressed through the implementation of several projects/project clusters).
Flexibility is incorporated into implementation through adaptive management. If it is found that one
strategy cannot be implemented in whole or in part, DPU will work to identify an alternative approach
to achieving the same or similar pollutant reductions and other identified goals and objectives.

Implementation of projects, particularly those that involve stakeholders or other City departments, will
require significant coordination. In addition to regular Technical Stakeholder meetings to provide
updates on progress, DPU will convene a workgroup of those organizations involved in these
implementation efforts. As projects are implemented, associated benefits (pollutant reductions, area
treated, other metrics addressed) will be tracked as well.

Progress Measurement

As the City’s implementation moves forward, measuring progress will include determining if goals have
been met, if progress has been deemed sufficient, or if changes should be made within the program to
try to improve the level of progress made. Measuring progress; however, can be complex. Targets may
be established at various scales (i.e., site scale, sub-watershed, watershed, city scale). Implementation
actions can also include a wide range of options including structural and non-structural practices as well
as practices that address various source sectors (i.e., stormwater, wastewater, non-point sources). As a
result, the approach used for measuring progress under the City’s program must be flexible enough to
account for these variations in scale and options that will be employed to mitigate pollutants and meet
the City’s goals.

Measuring progress will be done in a holistic manner based on data from the City’s monitoring
programs, modeling efforts, and other programmatic information (e.g., implementation targets, such as
miles of stream buffers restored per year or number of residents reached by outreach efforts). Each
element of this process to evaluate Clean Water Plan progress will occur on a regular/annual basis over
the course of the permit. Each of these elements is outlined in Table ES.4.
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Table ES.4. Monitoring activities and associated outcomes implemented under the Clean Water Plan

Water Quality
Monitoring

Activities
Instream water quality, biological
(e.g., macroinvertebrates), CSO and
WWTP discharge monitoring

Outcomes
Progress made toward pollutant reduction
targets in permit

Progress toward achieving WQS (e.g.,
measure improvement in aquatic life
designated use)

Identify sources, stressors, or pollutants of
concern

Identify trends over time

BMP monitoring

Effectiveness of specific BMPs or source
reduction efforts

Progress toward achieving WQS (e.g.,
measure improvement in aquatic life
designated use)

Programmatic
Monitoring

Tracking strategy implementation

Progress made toward strategy
implementation goals (e.g., acres of green
infrastructure implemented)

Progress made in pollutant reduction through
strategy implementation (e.g., pounds of TN
reduced through green infrastructure
implemented)

Progress made toward pollutant reduction
targets identified in permit

Modeling

Receiving water, CSS, and watershed
modeling and analysis

Progress made in bacteria WQS compliance

Progress made in bacteria load reduction

Progress made in reduction of CSO events or
volume discharged

Next Steps

The RVA Clean Water Plan has resulted in a comprehensive understanding of the City’s watersheds and

associated water resources. The next step is to use the Clean Water Plan to develop a watershed-based

VPDES permit. Watershed-based permitting has been long supported by EPA and allows multiple

pollutant sources to be managed under one permit. For Richmond, these pollutant sources are CSO,

wastewater, and stormwater via the MS4 and direct drainage. The Clean Water Plan provides the

planning framework and strategies to manage these sources and prioritize control projects based on

their improvements to local waterways. Therefore, the Clean Water Plan will be included in the VPDES

permit as a source of data and provide information to be included in the “Special Condition” section

related to best management practices (BMPs) to be implemented and additional monitoring to be done
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to track progress. The Clean Water Plan will also be included in the Permit Fact Sheet as an information
source.

Once the watershed-based VPDES permit is issued to the City, next steps include implementing the
projects and programs in the Clean Water Plan and conducting monitoring and modeling to measure
progress towards the goals of the plan. The City will also continue to engage stakeholders to inform
them of activities and associated progress towards the goals of the Plan, and solicit their input on Plan
updates.

The Modeling Framework will continue to be used as needed to evaluate the water quality
improvements related to the implementation of projects and strategies. Additionally, it is anticipated
that the modeling framework will be applied during the summer and fall of 2017 to evaluate alternative
CSS reduction projects that may provide similar benefits to the Long Term Control Plan (LTCP) projects,
but at a reduced cost.
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1. Background and Introduction

The City of Richmond’s Department of Public Utilities (DPU) manages five utilities, three of which
address water: wastewater, stormwater, and drinking water. As all three of these utilities can influence
local water resources, such as the James River, each operates under regulations and permit
requirements established to ensure protection of the environment and public health.

The Wastewater Utility was implemented to operate and maintain the wastewater treatment plant
(WWTP), which discharges treated effluent to the James River (45 MGD dry weather flow and 75 MGD
wet weather flow). The Utility also operates and maintains a sanitary sewer and combined sewer
collection system, pumping stations, and the Hampton-McCloy Tunnel, storage capacity of 7.2 million
gallons, and the Shockoe Retention Basin, a 50-million gallon reservoir used during heavy rains.

The Stormwater Utility is relatively new compared to the other utilities. It was implemented in July 2009
to manage the stormwater that runs off impervious surfaces. The Stormwater Utility also enhances
public safety and health and protects property by improving the quality and decreasing the quantity of
polluted stormwater runoff. Approximately two-thirds of the City of Richmond is served by a municipal
separate storm sewer system (MS4). This mixture of underground storm sewer systems and open
channels are separate from the sanitary sewer system.

The City of Richmond is one of the largest water producers in Virginia, with a modern plant that can
treat up to 132 million gallons of water a day from the James River at the western edge of the City. The
Drinking Water Utility manages the treatment plant and distribution system of water mains, pumping
stations, and storage facilities that provide water to more than 200,000 customers in the city. The
facility also provides water to the surrounding area through wholesale contracts with Henrico,
Chesterfield, and Hanover counties. All total, this results in a facility that provides water for
approximately 500,000 people.

Historically, the three utilities were managed independently of one another, primarily driven by the fact
the regulations and permit requirements established by the regulatory agencies were also implemented
independently. This approach forced the City to make decisions related to compliance for each utility
without being able to consider the interrelated impacts. There is often overlap in these requirements
and sometimes an action occurring under one regulatory program has a direct impact on another. For
instance, separating a combined section of sewer leads to impacts on the separate sanitary sewer
system and the storm sewer system. Integration of all of the separate programs into a coordinated
approach is necessary to eliminate redundant activities and be more efficient and effective addressing
wet weather impacts and improving water resources overall.

USEPA Integrated Planning Frameworks

USEPA has put a significant amount of effort in recent years into describing and publicizing its vision of
management of these separate programs through the concepts of Integrated Planning (EPA 2011, EPA
2012a), Integrated Watershed Management (EPA 1996, EPA 2008), and Watershed-based Permitting
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(EPA 2007, EPA 2003). An emphasis within each of these concepts involves providing an opportunity to
examine different possible ways to look at protecting water quality given very limited resources at both
the City and the state level. Often these limited resources must be used to manage and implement
multiple and costly regulatory requirements, such as:

e Replacing/repairing aging infrastructure;

e Developing and implementing long-term control plans (LTCPs) for combined sewer overflows
(CSOs);

e Developing and implementing capacity, management, operation and maintenance programs for
sanitary sewer overflows (SSOs);

e Improving peak flow management at WWTPs;

e Addressing requirements to control nutrients and emerging contaminants at the WWTP;
e Managing stormwater to mitigate flooding;

o Developing and implementing MS4 pollution prevention plans;

e |nvesting in treatment technologies to comply with effluent limits based on total maximum daily
loads (TMDLs); and,

e Complying with Safe Drinking Water Act and/or National Pollutant Elimination Discharge System
(NPDES) requirements.

All of these issues are currently of importance to the City of Richmond, or will be over time. All of these
activities or requirements are rarely coordinated or considered in a holistic manner. Without
coordination among these competing demands, the City’s constrained resources aren’t likely to achieve
the maximum benefit to the utility, the public, and the environment. Too often, the need for investment
(especially for wet weather controls) greatly exceeds the City’s financial capacity, even over a 20-year
period. As a result, there is uncertainty in prioritizing investments, and with how to create a plan that
progressively moves toward meeting clean water goals.

To address these issues, Richmond is using EPA’s Integrated Watershed Management and Integrated
Planning frameworks for planning purposes. Because both of these have a number of consistencies
between them, these approaches have been combined and organized to form a framework that allows
the City to efficiently evaluate, manage, and implement water quality programs and work toward their
goals and objectives (see Figure 1.1). The endpoint of this overall effort is a single, integrated VPDES
permit that encompasses DPU’s wastewater, CSO, and stormwater discharges.
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Figure 1.1 — Demonstration of the overlap in elements between EPA’s Integrated Watershed Management and
Integrated Planning Approaches and how these elements have been merged to develop the framework for the
Integrated Water Resources Management Plan where stakeholder involvement is a part of each step of the
process.

Richmond’s Clean Water Plan Framework

Efforts to prioritize a community’s investments have traditionally tended to focus on meeting
infrastructure-related goals, such as reduction in the number of CSOs. The focus of the RVA Clean Water
Plan, however, is on the watershed and restoring and protecting the waterways in these watersheds.
Given this focus, the Clean Water Plan is framed by water quality standards (WQS) and watershed goals
rather than solely by municipal infrastructure project considerations. This watershed-wide, water
quality-based strategy allows the City to develop an effective and affordable management plan while
also meeting regulatory requirements and demonstrating to the public that the plan protects and
improves the watershed and waterways. The integration includes the WWTP, CSO, and stormwater
programs, and maintaining minimum in-stream flows. Richmond is also taking drinking water and source
water protection into consideration to ensure a more comprehensive focus on overall watershed health.

The City’s Department of Public Utilities began the Clean Water Planning process in March of 2014 (see
Figure 1.2), with the establishment of a Technical Stakeholder Group and related outreach plan. The
effort continued in January, 2015 with a watershed characterization effort that culminated in the
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development of a Watershed Characterization Report (Richmond DPU 2015). Work on the Clean Water
Plan began in 2016, which will ultimately be used to inform the development of an integrated Virginia
Pollutant Discharge Elimination System (VPDES) permit that collectively addresses DPU’s discharge
permit requirements. The permit application is due to VDEQ in January, 2018, with the Integrated VPDES
permit expected to be reissued in June of 2018.

Figure 1 .2— Richmond’s schedule for the development of a Watershed Management Plan (WMP),
Integrated Plan and Watershed-based Permit (WBP)

Richmond’s Clean Water Plan includes six elements, which are summarized below and discussed in more
detail in the subsequent sections of this document.

Stakeholder Involvement

DPU determined early on that community input and support would be key to the success of its Clean
Water Plan as this support would facilitate development of an integrated VPDES permit as well as future
implementation efforts. It was felt that this input and support could be gained by implementing a
thoughtful, well-informed approach that demonstrates the Utility’s commitment to improving the
environment while continuing their good stewardship of their infrastructure assets and local water
resources. Community support was especially important in considering priorities and options for
improving and protecting the City’s waters.

Watershed Characterization

The watershed characterization process within the Clean Water Plan provides the data needed to
support this process. This includes data such as monitoring related to meeting receiving water standards
and goals, and characterizing receiving water conditions and sources of pollutants throughout the
watershed. Existing data are compiled and, if necessary, new data are collected to provide the data
needed to complete the watershed characterization. Evaluating data from a watershed perspective
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helps to facilitate a watershed-based approach to planning and, subsequently, implementation. Ongoing
data collection will ensure the Clean Water Plan is up-to-date and accurate, and will facilitate future
updates using an adaptive management approach. A beneficial outcome will be that data collected
through watershed characterization efforts will serve multiple purposes. For instance the activities
associated with the TMDL development and implementation will help determine appropriate targets for
the Clean Water Plan.

Strategy Identification, Evaluation, and Selection

The data collected through the watershed characterization effort serves as the basis for helping to
identify and quantify problems or issues of concern within the watersheds. This helped guide the
selection of goals and objectives the City and its stakeholders identified for this process. As high-level
strategies to meet these goals were identified, they were incorporated into an Excel-based strategy
scoring calculator that included the weighting of these goals, associated objectives, and metrics by
which these strategies were measured. Other factors, such as strategy costs, cost effectiveness, and
watershed and water quality modeling results, were also used to prioritize strategies.

Program Implementation

After selection and prioritization of high-level strategies is completed, these high-level strategies (e.g.,
Green Infrastructure implementation in the MS4 area) will be translated into localized projects (e.g., two
acres of bioretention and one acre of pervious pavement in a particular subwatershed). A “Framework
Planning” approach is being used to strategically direct implementation in a way that aligns activities
that yield the greatest environmental benefit in the most cost-effective manner.

Progress Measurement

Once projects and programs have been implemented, measuring progress will be accomplished through
a three-pronged approach. This will include programmatic tracking, which will involve evaluating the
progress made toward strategy implementation (e.g., acres or feet of implementation, etc.) as well as
the pollutant reduction calculated through this implementation. The City will also conduct water quality
monitoring to evaluate progress made toward pollutant reduction targets in the permit, progress made
toward achieving WQS, and trends over time. Modeling will also be used to evaluate progress made
toward bacteria-related WQS, bacteria load reductions, and reduction of CSO events or volume
discharged. Progress will be reported annually through VPDES permit-related reporting.

Adaptive Management

Because the City, its waterbodies, regulatory drivers, and community needs are not static, City and
stakeholder priorities may also change over time. The Clean Water Planning process incorporates
flexibility to address these changing needs. This flexibility, or adaptive management, is an iterative,
ongoing, learning process used to continually improve understanding of the City’s programs and
practices by learning from their outcomes over time.

Adaptive management will be critical for the success of Richmond’s Clean Water Plan as new data
collected through the course of this effort will be used to refine and modify the Plan so it is up-to-date
and accurate.
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2. Stakeholder Involvement

From the very beginning, the City knew stakeholder involvement would be a key component of
developing and implementing an effective and successful integrated approach to the City’s water
resources management. While building partnerships is identified as one “Step” in both EPA’s Integrated
Watershed Management and Integrated Planning processes, the City has actually incorporated
stakeholder involvement throughout the entire planning process to help ensure stakeholders
understood the process from the very beginning and were part of decision-making efforts along the
way. It also helped ensure that stakeholders had a voice to convey any concerns they may have or
encourage sharing of data and information that could be helpful with planning, and subsequently,
implementation efforts.

To aid in this communication effort as well as in the dissemination of outreach information, DPU created
and initiated RVAH20 (RVAH20.org). The name was formed from “RVA,” which is popular shorthand for
Richmond, Virginia, and “H20,” which is the chemical formula for water. Together, the name represents
a citywide effort to arrive at “Cleaner Water Faster.”

The RVAH20.org website educates the community about ways to keep the City’s waterways pollution-
free and the importance of integrating drinking water, wastewater, and stormwater under one
watershed management program. It is all water. The website is also used to share information conveyed
during Technical Stakeholder and public meetings discussing the Clean Water Planning process. RVAH20
has also been expanded into a Facebook page and Twitter feed to reach a larger public audience. The
logo and its clean water messages appear on billboards, bumper stickers, community meeting handouts,
school bulletin boards, and on DPU booths and water stations at community events and water-related
festivals.

A detailed discussion of each of the elements of the stakeholder involvement process is included below,
as well as further detail surrounding public outreach.

Stakeholder Identification

Stakeholders can represent many different groups with an interest in the watershed, including, for
example, advocates for wildlife and habitat protection; boaters; residential, commercial and business
interests; and environmental justice groups. As discussed in the City’s Watershed Characterization
Report, an initial step in this process was the identification of groups or individuals that would be
interested in being more involved in the City’s water future and/or would potentially bring data,
information, and insight to the table that could assist the City with reviewing the problems and looking
at the relative contribution of all sources and stressors on the watershed.

The City reached out to a variety of stakeholders in and surrounding the City, including environmental
advocates, recreational users of the James River, property owners, businesses, and state and local
governmental agencies and representatives.
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The initial stages of the stakeholder involvement process resulted in categorizing these participants into
several groups based on expected technical knowledge and perceived level of interest and involvement.
As a result, a Technical Workgroup was formed to provide technical insight and feedback on the Clean
Water Planning process. This group included representatives of groups such as:

e Chesapeake Bay Foundation e James River Park System
e James River Association & Riverkeepers e Virginia Commonwealth University (VCU)
e The Nature Conservancy e Richmond Regional Planning District Commission
e Middle James Round Table e James River Outdoor Coalition
e Alliance for the Chesapeake Bay * Capital Region Land Conservancy
e Virginia Department of Environmental Quality e Marine Resources Commission
(VDEQ)
e Virginia Department of Health (VDH) * University of Richmond
o City Department of Public Works (DPW) e American Water
e The Reedy Creek Coalition e Tree Stewards of Richmond
e Fall of the James Scenic River Group e The Counties of Hanover, Chesterfield & Henrico

(reached through the Planning District
Commission)

Additionally, a special interest and public stakeholder group was identified with participants anticipated
to have a high level of involvement. This group included representatives of organizations such as:

e Friends of James River Park

e Sierra Club — Falls of the James Group

e Home Builders Association of Virginia

e Hispanic Chamber of Commerce

e Richmond City Council Districts

e Richmond Paddle Sports and other sports organizations

Participants in this special interest and public stakeholder group with an anticipated lower level of
involvement included representatives from organizations such as:

e Richmond Audubon Society

e James River Advisory Committee

e Retail Merchants Associations

e Tenant, Civic and Neighborhood Associations

The City’s Watershed Characterization Report includes additional discussion of the various stakeholders
that have been invited to participate and/or are participating within this planning process.

Once stakeholders were identified, kick-off meetings were held in November 2014 to speak with the
technical stakeholders and the special interest/non-technical stakeholder group. A meeting schedule
was developed early on to ensure consistent communication with the technical stakeholders on a
quarterly basis and with the special interest/public stakeholder group approximately every six months.
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Technical Stakeholder Meetings

Since the initial meetings in November 2014, technical stakeholder meetings have been held regularly
every two to three months and have accomplished several specific objectives including: identifying
issues of concern, setting goals, developing indicators to track progress, and conducting public outreach.
Information on the Technical Stakeholder meetings (including when and what information was
discussed at each meeting) can be found on the RVAH20.org website under meetings.

The activities of the Technical Stakeholder workgroup have included:

e Determining the overarching goal for the City of Richmond’s watershed plan

e Identifying and weighting goals and multiple objectives and strategies

e Meeting bi-monthly to shape the plan’s contents and discuss outstanding issues
e Forming partnership agreements that will aid in achieving cleaner water faster

The majority of technical stakeholders have found the meetings to be important opportunities to learn
about and discuss watershed issues, and have expressed interest in continuing to meet regularly once
the Plan and Permit are in place.

Public Meetings

At the outset of this initiative, a survey of the Richmond public was conducted to establish a baseline of
knowledge about Richmond’s water systems. It was determined that Richmond residents had limited
knowledge about water sources, water quality and their role in helping to keep waterways clean and
litter-free. Using RVAH20 as a platform, 2015 was the start of a public outreach effort to lay a
foundation of understanding before laddering up to the more technical conversation around watershed
integration.

First, a flier was created to illustrate how a household contributes to stormwater pollution. This was
widely distributed at libraries, schools, neighborhood meetings, and public events.

Then, a series of posters were created to be put up around the City, each with a theme related to its
location: 1) Pet waste poster mounted at dog parks and veterinary offices; 2) Automotive oil poster
mounted at service stations and oil-changing stations; 3) Cigarette butt poster mounted at workplaces
where people take smoking breaks, etc. In all, six themed posters were created.

An initial public meeting was held in October of 2014. This provided an opportunity for a high-level
introduction to the City’s regulatory requirements, what has been done to date to address water quality
in the City, and the City’s goals moving forward. On June 9, 2015, an open house was held at the Science
Museum of Virginia to provide opportunity for the general public to be introduced to the City’s
Integrated Planning process (Figure 2.1). Five different stations were set up, each at which a different
topic area was discussed. There were over 50 attendees recorded from the general public. Each station
was staffed with members of the RVAH20 team or other DPU staff. This provided a one on one
opportunity for the public to ask questions about each station including:

e The watersheds
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e The stormwater, sanitary, and wastewater collection systems

e Stormwater issues

e The James River and associated creeks and streams

e QOutreach and educational information

A station was also set up at which the public
could sit down and anonymously submit
guestions and comments for the RVAH20
team.

In general, it was observed that attendees
expressed knowing little about the river’s
needs coming in, but by the end, their post-it
note comments and comment cards seemed
to demonstrate that they had obtained a real
grasp of the needs and concerns for water
quality in Richmond.

This public open house was deemed a success
and in the following year, August 2016 and
September 2016, two more open houses
were held in local parks (Figure 2.2).
Attendance at the first 2016 event was 52; at
the second, due to a storm, attendance was
less than 10. However, this format for sharing
information as the watershed program
evolves will continue.

Conducting Public Outreach
While technical stakeholders have been
involved during each step of the Clean Water
Planning process, the City also recognized the

Figure 2.1. Flier advertising the June 9, 2015
community open house

need to conduct a wider public outreach effort related to the City’s water resources. The RVAH20

initiative also aims to further educate and identify ways in which the community can be involved in

clean water management. The benefits of the effort are two-fold: to help ensure a wider dissemination

of information associated with the RVAH20 initiative (integrated water resources planning) as well as to

conduct outreach and education related to the City’s various water related programs.

Outreach and involvement in association with the Clean Water Planning process are also closely

coordinated and consistent with other DPU and City communication programs. For instance, a plan for

public outreach and communication will be incorporated as part of the monitoring plan, to achieve the

objective of making the monitoring data (historical and current) available to the public. This plan

includes a web-based component as well as other print media.
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Both online and offline communication strategies make up a Public Outreach Plan that builds awareness

and encourages support for the goals of RVAH20O. This effort has also been designed to meet the
requirement of the City’s VPDES MS4 permit, which is to reach 20% of the City’s population in the MS4
area by 2018.

DPU, using RVAH20 as the communications platform, has invited the public to numerous events and

shared its water quality message widely through email, social media, the RVAH20 website, billboards,

fliers, school education and community

meetings. For example:

Thousands of Richmonders and others
were able to fuel themselves with
public water at the September 2015

Union Cycliste Internationale (UCI) bike

competitions, where eight drinking
stations were hooked up to fire
hydrants and draped with RVAH20
logo and information.

At the 2016 Earth Day and Riverrock
festivals, DPU employees at an
RVAH20 booth greeted nearly 1,100
people personally, passed out
literature, and held drawings for rain
barrels.

The first annual Storm Drain Art

Contest attracted several dozen entries

and drove hundreds of visitors to
RVAH20 social media pages; over 450
people voted for their favorite Storm
Drain. Each drain selected flows

directly into the James River; one of the

requirements was that each drain

feature a stormwater/pollution message.

Figure 2.2. Flier for Watershed Open House public
meeting held at a local park

o This contest’s art submissions were showcased at Richmond City Hall for one month.

o The contest received numerous online and print articles, with front page news in the

Richmond Times Dispatch on two occasions when the City’s mayor toured the drains in

July 2016.

o The project won a national award by the National Association of Clean Water Agencies

and Richmond local ad club award, furthering the news coverage.
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o A “How-To” flier was created to assist other U.S. municipalities in setting up their own
storm drain projects. So far, approximately two dozen communities have requested
guidance.

o The 2017 RVAH20 Storm Drain Art Project has already launched, and storm drains for
this annual promotional effort are earmarked through 2020.

e RVAH20 took its message to neighborhood associations and universities, engaging students at
VCU and the University of Richmond, some of whom have joined outreach causes.

e RVAH20 representatives have met with the James River Association to help them further their
outreach efforts with a storm drain stencil art project. It’s anticipated that more collaboration
with special interest groups will take place in the future.

o A billboard campaign took place throughout the summer of 2016 in both English and Spanish
and will be repeated in 2017 and include bus wraps on routes passing through under-served
neighborhoods.

e 100 sets of “James River Pollution and Water Conservation” messages have been printed for
bulletin boards in elementary school classes, libraries and community centers.

The Future of Public Outreach
The goals associated with stakeholder involvement and transparency to the public are critical and have
been incorporated into this process to ameliorate concerns regarding:

e If progress is being made;

o If limited resources are being expended wisely;

o If benefits are being realized; and,

e If adjustments are being made based on what has been learned.

With a foundation of knowledge about the importance of keeping Richmond’s waterways litter-free,
Richmond’s water sources and systems, and the public’s role and responsibility in assuring a cleaner
water future, DPU will turn its attention to bringing Richmonders up to speed on the Clean Water
Planning process. In late 2017, it will focus more attention on business and civic leaders as well as on
partnerships with the technical stakeholders to deliver a unified message to the public.

Tracking process of outreach efforts included (depicted in Figure 2.3):
e Email campaign to “public” attendees

e Flier distributed at Riverrock 2015
e Social media campaign drove up on-line engagement

On Facebook:

e RVAH20 Facebook page likes increased by 8%
e RVAH20 received at least 25 direct event responses and reached 4,967 people through
Facebook Ads —on less than a $70 budget
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e 45 people joined the event through Facebook (organic and paid)

On Twitter:

e Tweet mentions were up 28.6%.
e RVAH20 followers increased by 14.85%.

Figure 2.3. Examples of RVAH20 website and Facebook pages.

September 2017
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Stakeholder Partnerships

As discussed further in Chapter 5 (Strategy Identification), DPU is limited in terms of the land and other
resources available for strategy implementation. Opportunities to expand strategies will require tapping
into the resources from other entities, including other City departments and stakeholder organizations
within the City. One way to
address this challenge was to
create partnerships among the
RVAH20 technical
stakeholders who have an

interest in helping the City
implement the goals and
objectives that form the basis
for the RVA Clean Water Plan.

DPU presented on
partnerships at several
Technical Stakeholder
meetings and discussed ways
organizations may wish to
partner by making
commitments at varying levels
of involvement. Examples
include participating in the
ongoing RVAH20 technical
advisory committee, providing
volunteer assistance for
different types of work (e.g.,
water quality monitoring,

habitat monitoring, tree

planting and maintenance), or
partnering on larger projects Figure 2.4 Partnership survey circulated to technical stakeholders

involving land conservation,
green infrastructure or stream restoration.

A partnership survey was circulated to stakeholders (Figure 2.4) and additional detail on partnership
efforts will be documented as these conversations continue over 2017.
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3. Watershed and System
Characterization

Effective integrated planning and watershed management rely upon identification of the conditions and
issues that characterize the watershed. Understanding existing water quality, along with the sources of
pollutants or stressors that impact the City’s waterbodies, are key elements for developing priority
actions to address any existing or potential problems. Characterization of existing collection systems and
drainage areas within the City also helps assist in meeting regulatory requirements and implementing
other watershed improvements.

Collection of data and characterization of the City’s watersheds were the City’s first steps towards
development of the Clean Water Plan. The City’s Watershed Characterization Report (Richmond DPU
2015) includes a detailed discussion of this information. This chapter summarizes this information and
highlights how the information and data collected through the effort served as the foundation for
subsequent steps of the watershed planning process.

Another key step towards the development of the Plan was the development of a water quantity and
quality modeling framework, that incorporates models for the CSO areas, the non-CSO areas (including
Richmond’s MS4 area), and for the James River itself. The purpose of the modeling framework was to
quantify present day bacteria (E. coli) concentrations in the James River and to predict future bacteria
concentrations under the Clean Water Plan strategies. The modeling framework also allowed for the
guantification of discharge flows and volumes, as well as the occurrence of CSO events. The City’s Clean
Water Plan Modeling Report (Appendix A) includes a detailed discussion of the model development,
calibration, and application.

Regulatory Drivers

To understand how the characterization of the collection systems and the City’s watersheds can help
assist in meeting regulatory requirements, it is important to first understand the regulatory drivers
associated with the design and management of these systems and associated programs. Each of these
drivers is discussed further below.

Water Quality Standards (WQS)

The Clean Water Act (CWA) establishes the requirement for states to develop and set WQS (see CWA §
303(c)). Once approved by EPA, the WQS are then to be used for CWA purposes, such as in establishing
VPDES permit requirements.

The WQS have three distinct parts:
e Adesignated use;

e (Criteria to protect the designated use (generally referred to as ambient water quality criteria
and often expressed as chemical-specific concentration values); and
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e An antidegradation policy and implementation method.

The designated uses are established based upon data available and are expected to be consistent with
the goals established in § 101 of the CWA.

Virginia’s regulations set at a minimum that all waters have these designated uses:

e recreational uses (e.g., swimming and boating);

e propagation and growth of a balanced, indigenous population of aquatic life, including game
fish, which might reasonably be expected to inhabit them;

o wildlife; and

e production of edible and marketable natural resources (e.g., fish and shellfish).

The regulations provide authority to establish more specific subcategories of designated uses, such as
for the Chesapeake Bay — “Subcategories of the propagation and growth of a balanced indigenous
population of aquatic life, including game fish designated use for waters in the Chesapeake Bay and its
tidal tributaries are listed in this subsection.”

As noted, water quality criteria are required as part of the WQS and must be established at a level to
protect the designated use. Criteria protecting

recreational uses rely primarily on fecal indicator

bacteria levels to prevent an unacceptable level The applicable WQS can be found at:

of illnesses when recreating on or in the water. 9VAC25-260

Criteria for aquatic life uses, such as cold water
http://leql.state.va.us/000/Ist/h2568263.HTM

fishery or areas designated as habitat for specific
sensitive species can include temperature,
dissolved oxygen, and toxic pollutant limitations designed to ensure healthy populations of organisms
that are expected to be present in those areas. Criteria for aquatic life uses may also be based on
biological indices. States may designate water bodies for agricultural water supply to ensure that water
quality is appropriate for irrigation of crops.

The third part of the WQS is the antidegradation policy and its purpose is to protect existing uses and
the level of water quality necessary to support these uses, to protect high quality waters, and to provide
a transparent analytic process for states and tribes to use to determine whether limited degradation of
high quality waters is appropriate and necessary. It is important to note that antidegradation focuses on
“existing uses” not “designated uses.”

Assessing Water Quality Standard Attainment and Total Maximum Daily Loads (TMDLs)

In addition to addressing state requirements to develop WQS, § 303 of the CWA requires states to
periodically assess whether waters are attaining WQS and provide a list to EPA detailing the locations of
nonattainment and the suspected reasons for impairments. States submit this list for EPA approval
every two years and it is referred to as the “impaired waters list” or 303(d) list. For waters placed on the
303 (d) list, states are also required to develop a TMDL. A TMDL calculates the maximum pollutant load
that the water body can receive and still attain WQS. The CWA requires that the “load shall be
established at a level necessary to implement the applicable WQS with seasonal variations and a margin
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of safety which takes into account any lack of knowledge concerning the relationship between effluent

limitations and water quality>.”

The CWA categorizes pollutant sources as either point sources or non-point sources. A point source is
defined as any discernible, confined and discrete conveyance, such as a pipe, ditch, channel, tunnel,
conduit, or container. Control of point sources is handled primarily through the NPDES permit program,
in Virginia it is the state VPDES permit program. In the CWA, point sources are clearly the focal point to
be controlled, as the legal prohibition against pollutant discharge without a permit or other specific
allowance applies only to point source discharges.

A nonpoint source is not specifically defined in the CWA, but is any source that is not a point source.
Typical nonpoint sources include runoff from rural areas, including farming, animal grazing, and timber
harvesting. The CWA does not establish a control program for nonpoint sources, as it did for point
sources. Nonpoint sources are primarily addressed through voluntary programs that include grant
funding as incentive for reducing pollutant loads. Significant differences between the two approaches to
source control are problematic, especially in situations involving TMDLs for waterbodies with both point
sources and nonpoint sources. In many cases, the focus to achieve pollutant reductions will be on point
sources regardless of the load delivered by point sources versus nonpoint sources.

The TMDL establishes a ceiling for the sum of individual waste load allocations (WLAs) for point sources,
load allocations (LAs) for nonpoint sources, natural background sources, seasonal variations, and a
margin of safety. EPA has issued numerous guidance documents and policy memos to assist states (and
stakeholders) in developing TMDLs, as well as in developing permits and assessing WQS attainment”.

VPDES WWTP Permit

The City has a VPDES permit for discharges into the James River from the wastewater treatment plant.
The permit, issued by the Virginia Department of Environmental Quality, regulates discharges from the
WWTP and the CSOs, which serve as relief points in the combined sewer system (CSS). The permit
includes effluent limits and monitoring requirements, as well as nine minimum control measures
required for the combined sewer system under EPA’s 1994 Combined Sewer Overflow Policy.
Development of a Long Term Control Plan (LTCP) for the CSS is also required under this permit.

Richmond’s CSO LTCP involves construction of conveyance systems and retention facilities to help
control discharges from the combined sewer system (Richmond DPU 2002). The goals of the LTCP are to
correct or minimize the public health, water quality, and aesthetic impact on the James River caused by
CSOs.

State Consent Order
Implementation of Richmond’s CSO LTCP is required under a consent order from the State Water
Control Board. The consent order was issued in 2005 and includes an implementation schedule and a

® See CWA Section 303(d)(1)(C)
* Guidance and information on impaired waters and TMDLs can be found at: https://www.epa.gov/tmdl/impaired-
waters-and-tmdls-tmdl-information-and-support-documents
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description of LTCP projects that will be implemented. These projects were used as the basis for the CSO
Infrastructure strategy that is discussed further in Chapter 5.

VPDES General Nutrient Watershed Permit

The General VPDES Watershed Permit Regulation for Total Nitrogen and Total Phosphorus Discharges
and Nutrient Trading in the Chesapeake Bay Watershed is also applicable to the City. The City’s WWTP
has nutrient discharge limits that are established by this permit. These limits were used in the evaluation
of the Clean Water Plan strategies (see Chapter 5 for additional discussion).

VPDES MS4 General Permit

The City’s MS4 system is authorized to discharge into the James River and its tributaries under a general
VPDES permit. The permit requires compliance with TMDL waste load allocations and implementation of
minimum control measures, including public education/involvement, illicit discharge detection and
elimination, runoff control at construction sites and new developments, and pollution prevention/good
housekeeping to the maximum extent practicable.

Watershed Data

As discussed above, the previously developed Watershed Characterization Report compiled a significant
amount of information on the following elements that was used to inform the Clean Water Planning
process:

e Evaluation of existing geospatial (GIS) data including watershed features

o Physical and natural features (including topography, soils, hydrology, geology, and land
cover)

Land use and population characteristics

Infrastructure features

Wastewater collection system

Wastewater treatment system

Stormwater system

0O O 0O O O O

Sensitive areas

e Water quality data

Designated uses

303(d) status / TMDLs (water quality issues - identification and characterization of
water quality impairments and threats - and WLAs of approved TMDLs)
Monitoring programs

Water quality data

Flow data

Biological conditions

Pollutant sources

O O O O O O

Stressors
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A summary of some of this key information is discussed below in addition to how it has helped direct the
Clean Water Planning process.

Watershed Features

The James River and its tributaries drain a watershed of over 10,000 square miles. Within the City of
Richmond, the James River flows for 24 miles, providing a substantial amount of waterfront. Because of
its location and access to the waterfront, Richmond was established as a shipping and industrial center.
While shipping is still an important function of the river, it also provides passive and active recreation
through its waterfront and rapids, and serves as the drinking water source for the City and most of the
metropolitan area. Major features in the river include Bosher’s Dam, which is located just upstream of
the City along the James River, and smaller dams, levees, and pipe crossings within the City. There are
multiple locations along the river for swimming, kayaking, and canoeing. These include:

e Huguenot Flatwater — near the crossing of N. Huguenot Road and the James River, this site
provides canoes, kayaks, and inner tubes. This is also a popular fishing spot.

e Pony Pasture — a popular swimming and sunbathing area, the site provides access for Class Il
whitewater boating and fishing.

e Texas Beach — at the end of Texas Avenue, a trail leads to a sandy beach and sunbathing rocks
and connects to the Belle Isle Pedestrian Bridge to the east.

e Ancarrow’s Landing/Manchester Slave Docks — this is a popular fishing spot and includes boat
ramp.

e James River Park — near the crossing of Riverside Road and Hillcrest Road, this location provides
the opportunity for Class IV whitewater boating

Just downstream of the City is the Presquile Wildlife Refuge, home to several species of birds and
anadromous fish, including the endangered Atlantic sturgeon.

Physical and Natural Features and Land Use Characteristics

There are a number of observations that can be made about the City’s watersheds. The western and
very northern portions of the City have experienced the least amount of hydrologic modification and
possess the lowest intensely developed land use and most forested land cover. These more western
areas also correspond with areas with higher soil infiltrative capacity. Alternatively, the eastern portion
of the City corresponds with a higher intensity of developed land and industrial land use corridor as well
as the City’s urban core. Consequently, this area also corresponds to soils that are considered urban and
tend to have less infiltration capacity and possesses a topography that includes some considerably steep
slopes.

While any project slated for implementation will require a more detailed, site-specific assessment, the
watershed-scale analysis in the Watershed Characterization Report provided information that helped
guide the selection of high-level strategies. These strategies were created at this larger scale, rather
than at a localized or neighborhood scale at which a project would be identified, to allow flexibility in
the subsequent stages of integrated planning. For instance, in the assessment of green infrastructure as
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a strategy, GIS data were evaluated. Given the presence of steep slopes and soils in certain areas of the
City that are not conducive to the infiltration necessary for green infrastructure, the total available land
for this strategy was reduced by half. This conservative approach to identifying land availability
incorporates an inherent flexibility that can allow for inclusion of additional acres into the strategy as
more site specific data are collected. Chapter 5 includes additional discussion on strategies
identification, Chapter 6 discusses the evaluation and prioritization of these strategies and Chapter 7
discusses implementation.

Infrastructure and Collection Systems

Similar to other older cities, especially in the eastern United States, the City of Richmond is served by
both a CSS and a MS4. The distribution of area covered by these systems is shown in Table 3.1 and
depicted in Figure 3.1.

Table 3.1. Area located within sewered sections of the City

Sewered Area Area Served by (acres)

Combined Sewer System 12,000

Separate Sewer System 26,000
(24,500 in MS4; 1,500 in direct drainage)

Total 38,000

In dry weather conditions, both sanitary discharges and flows from the CSS are treated by the Richmond
WWTP. The capacity of the City’s WWTP, which serves approximately 215,000 people, is 45 million
gallons per day during dry weather and up to 75 million gallons per day during wet weather. Combined
sewer flows during wet weather events which would exceed the plant’s capacity can be stored at the
Shockoe Retention basin with a capacity of 44 million gallons’ as well as the Hampton / McCloy CSS
retention tunnel with a capacity of seven million gallons. Any remaining wet weather flow volumes are
discharged through the City’s 26 active CSOs.

The MS4 system, in the remaining portion of the City, includes over 220 miles of pipe, 280 miles of open
channel and 50 miles of culverts that discharge stormwater flows at over 1,200 outfalls into receiving
waters. Additional discussion of the MS4 area as well as the sanitary and combined sewer systems is
included in the City’s Watershed Characterization Report (2015).

> The basin holds 35 MGD, while in-line storage holds an additional 9 MGD
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Figure 3.1. Combined sewer overflow area within the City of Richmond and location of CSOs

Understanding these areas within the City, and their associated sources and stressors, were essential to
determining the extent to which they were contributing to impairments and the strategies that would
be necessary to help the City mitigate these impacts.

Sensitive Areas

EPA’s CSO Control Policy (Federal Register 59 [April 19, 1994]: 18688-18698) provides a framework for
the control of CSO discharges through the NPDES permitting process. This policy establishes the
expectation that CSO communities will give the highest priority to the control of CSO discharges within
“sensitive areas”. The Policy and EPA Combined Sewer Overflows Guidance for Long-Term Control Plans
(EPA 832-B-95-002) define sensitive areas as:

e Qutstanding National Resource Waters (“Exceptional State Waters” or “Tier llI” waters in
Virginia)

e National Marine Sanctuaries

e Waters with threatened or endangered species or their designated critical habitat

e Primary contract recreation waters, such as bathing beaches

e Public drinking water intakes or their designated protection areas
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e Shellfish beds

While this sensitive area analysis is applicable only to Richmond’s CSO area, the data and information
provided do help better characterize the City and potential concerns that should be taken into
consideration in the development of goals, objectives, and high-level strategies for future
implementation.

The City’s LTCP discusses how the six criteria for sensitive areas identified in the CSO policy were
evaluated for the James River and its tributaries in the vicinity of Richmond’s CSO outfalls. No
Outstanding National Resource Waters have been designated in the vicinity of Richmond (State of
Virginia, 9 VAC 25-260). No National Marine Sanctuaries have been designated within the state of
Virginia. Additionally, no commercial shellfish harvesters operate within the area.

The Virginia Department of Conservation & Recreation (DCR) Natural Heritage Program’s Database was
used to assess the presence of threatened or endangered species in the CSO area of Richmond. The
database did not include or indicate the presence of any species on the Federal- or State-listed
threatened or endangered species or critical habitat of any species in the CSO area.

Richmond’s drinking water intake is on the James River over three miles upstream of the CSO area.

The original LTCP study identified the sensitive areas associated with the City’s CSS as the south and
north James River Park areas. These two areas are primarily in the vicinity of public contact recreation
waters, especially the south side James River Park, which receives a large number of visitors each year,
particularly during the summer months. CSOs in these areas discharge into canals and pools which can
be slow moving and therefore have limited capability for flushing and diluting pollutants as they
progress toward the main channel of the river. For this reason, CSO discharges to these areas exerted
significant public health, aesthetic and water quality impacts, although the pollutant loads of these
areas are relatively small compared to the total pollutant load for all CSOs in the City.

These issues are all of particular concern with regard to localized bacteria issues, especially in areas
where in-stream recreation is common or where the community would like to expand on such in-stream
recreational activities in the future.

Water Quality Data
In addition to geographical data, the Watershed Characterization Report included an extensive amount
of water quality-related data on the following topics:

e Pollutant sources

e Stressors

e Designated uses

e 303(d) status / TMDLs (water quality issues - identification and characterization of water quality
impairments and threats - and WLAs of approved TMDLs)

e Monitoring programs

e Water quality data
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e Flow data
e Biological conditions

A summary of some of this key information is also discussed below in addition to how it has helped
direct the Clean Water Planning process.

Sources and Stressors of Watershed Impacts

The 2012 Integrated Report GIS data included suspected pollutant sources for each impaired waterbody
segment. Common impacts include:

e MS4 discharges e Atmospheric deposition (nitrogen,

. toxics
e Combined sewer overflows )

. e (Clean sediments
e Non-point sources

. e Internal nutrient cyclin
e Wastewater discharges ycling

. . . Loss of riparian habitat
e Industrial point source discharges * par I

Waterbody stressors are described as actions or impacts that may adversely affect (apply some form of
stress) the ecosystem in some way. Stressors are categorized by whether or not they have an
accompanying water quality standard or screening value. Virginia DEQ has identified the following
stressors as being most prevalent:

e Biomonitoring Indices (VSCI/CPMI) e Total Nitrogen

e Streambed Sedimentation e Dissolved Cadmium
e pHbelow 6 e CCU Metals Index

e Habitat Disturbance e Mercury in Sediment
e Nickel in Sediment e lonic Strength

e Total Phosphorus e Dissolved Oxygen

e Dissolved Nickel

Based on the watershed characterization analysis, key regulatory drivers, and additional modeling
[discussed further in Appendix A), it was determined that the sources of particular concern include CSOs
and MS4 discharges. Other sources, such as clean sediment (from in-stream erosion and scouring) and
loss of riparian habitat, were taken into consideration in the development of strategies (see Chapter 5
on Strategy ldentification for further discussion).

Again, key regulatory drivers, watershed analysis and modeling also focused the prioritization of
stressors on total nitrogen, total phosphorus, total suspended solids, and bacteria. These key pollutants
were used as a priority metric for evaluating the effectiveness of strategies in achieving goals and
objectives related to water quality improvements.

Existing Water Quality Data
Obtaining sufficient water quality data to assess the status of the City’s waterbodies and impacts to
these waterbodies is essential to developing an effective Clean Water Plan. As part of the City’s
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Watershed Characterization process, monitoring data from all available sources were compiled from
entities such as Virginia DEQ, local universities, and watershed groups. These data supported the
watershed characterization as well as the City’s watershed and water quality monitoring (discussed
further in Chapter 3). Moving forward, this data assessment can help the City determine how its
existing monitoring program may need to be modified or how to better coordinate with local partners to
integrate monitoring efforts.

The existing water quality data analysis showed that the number of available samples across data types
(water quality sampling, biological sampling, and habitat assessments) are biased heavily towards the
James River, with little-to-no data available in tributary streams. Additionally, there is a lack of hydraulic
data within the City, with the only local USGS gauges located outside the City limits. Table 3.2
summarizes samples by data type and receiving water category. This table also highlights the dearth of
biological samples and habitat assessments.

Dividing the data on a regional basis (watershed groupings discussed in the Watershed Characterization
Report) reveals that the majority of available water quality samples were collected in the Lower James
CSO and Lower James MS4 watershed groupings, while the majority of biological and habitat samples
were collected in the Lower James CSO and the Middle James MS4. Table 3.3 summarizes samples by
data type and watershed group.

Table 3.2: Overall Sample/Assessment Counts by Data Type and Receiving Water Category

Data Type James River Tributaries
Water Quality 4,759 368
Biological 44 5
Habitat 44 5

Table3.3: Overall Sample/Assessment Counts by Data Type and Watershed Group

Data Type Lower James Lower James Lower James- Middle James MS4
CSO Ms4 Chickahominy MS4

Water Quality 2,012 2,341 85 689

Biological 30 1 3 15

Habitat 30 1 3 15

Other types of data, such as hydraulic and meteorological samples, are more limited. There are no
hydraulic data available within the City limits. While there are two USGS stations within the City limits
(James River at Boulevard Bridge [USGS #02037618] and James River at City Locks [USGS #02037705]),
neither station has flow data. The two closest USGS gaging stations with daily flow data are James River
and Kanawha Canal Near Richmond (USGS #02037000) and James River Near Richmond (USGS
#02037500), both of which are located upstream of the city. There is meteorological data available, but
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there are only two stations within the City (one in the Lower James CSO and another in the Lower
James-Chickahominy MS4), both of which provide daily rainfall totals.

The lack of data in certain portions of the City and in the various tributaries emphasized the need for not
only the collection of additional monitoring data, but the collection of monitoring data in a more
coordinated manner between the City and various partners. Various supporting actions related to
monitoring were recommended in association with the development of strategies. Part of supporting
actions includes the establishment of a workgroup made up of the City and technical stakeholders to
plan and implement an integrated monitoring strategy to identify efficiencies across partner monitoring
efforts, coordinate efforts, and facilitate the sharing of data.

Surface Water Quality Issues
As discussed above, all Virginia waters are designated for the following uses:

e Recreation (e.g., swimming and boating);

e Propagation and growth of a balanced, indigenous population of aquatic life, including game
fish, which might reasonably be expected to inhabit them;

e Wildlife; and
e Production of edible and marketable natural resources (e.g., fish and shellfish)®.

Waterways may also be considered for primary
shellfish harvesting status (Richmond DPU 2016). Waterbody Impairments

The City’s Watershed Characterization Report
(2015) discusses the water quality criteria for the
waterways in the Richmond area (Class Il Estuarine
waters for the tidal James River; Class Il Non-tidal
waters for the falls of the James and other
tributaries).

If a water body contains more
contamination than allowed by
water quality standards, it will not
support one or more of its designated
uses. Such waters have "impaired"
water quality. In most cases, a
cleanup plan (called a "total
maximum daily load") must be

developed and implemented to
include Chlorophyll-a, E. coli, Estuarine restore impaired waters.

Bioassessments, benthic macroinvertebrate

Impairments to Richmond’s waters are discussed
further in the 2014 Integrated Report (VDEQ 2016)
and are summarized in Table 3.4. Impairments

bioassessments, dissolved oxygen, PCB in fish - Virginia DEQ

tissue, PCB in water column, aquatic plants
(macrophytes), pH, chlordane, DDE, DDT, and mercury in fish tissue.

The TMDLs applicable to the City include the James River bacteria TMDL and the Chesapeake Bay TMDL,
which addresses total nitrogen, total phosphorus, and sediments. These TMDLs were identified as the
main drivers behind this planning process. When other TMDLs, such as that for PCBs in the James River,

6
See

http://www.deq.virginia.gov/Programs/Water/WaterQualitylnformationTMDLs/WaterQualityStandards/Designate
dUses.aspx
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are developed, the City will evaluate the need to adjust the Clean Water Plan as part of the adaptive
management approach.

Human, Aquatic Life, and Wildlife Health Issues

Several of the City’s impaired waters pose health hazards for humans, aquatic life, and wildlife. The
issues specifically addressed by this Clean Water Plan are those caused by bacteria, nutrients, and
sediments. These are the same pollutants addressed by the TMDLs which will be included in the City’s
VPDES permit.

The James River (lower and tidal reaches) and several of its tributaries (Almond Creek, Falling Creek,
Goode Creek, Powhite Creek, Reedy Creek, Bernards Creek, and Gillies Creek) and Upham Brook (which
is a tributary to the Chickahominy River and ultimately the James River) have all been listed as impaired
due to E. coli levels. These stream segments do not support the primary contact recreation use. The
sources of bacteria in these streams within the City limits include CSOs, the MS4, the WWTP, direct
discharge of urban runoff, and wildlife. Upstream sources also impact water quality in the City.
Upstream sources include livestock, land application of manure, malfunctioning septic systems, illicit
discharge of residential waste, other permitted waste treatment facilities. Presence of these bacteria is
strongly linked with gastrointestinal illness in recreational users of the waterways. Reducing bacteria
levels in these streams is consistent with the City’s goal to provide safe recreational opportunities in the
river.

While the James River bacteria TMDL addresses near-field water quality issues that must be addressed
with localized strategies, the Chesapeake Bay TMDL, which applies to the James River and all its
tributaries, sets targets for nutrient and sediment reductions downstream in the Chesapeake Bay. An
excess of nutrients (nitrogen and phosphorus) in water can lead to an overgrowth of algae in water, or
harmful algal blooms. Algal blooms can produce toxins harmful to humans and animals, create dead
zones, and increase drinking water treatment costs for downstream communities. Sediments and algae
in the water lead to murky conditions that block sunlight from underwater grasses and create low levels
of oxygen for aquatic life. Safe nutrient and sediment levels are needed to maintain safe recreational
opportunities and protect aquatic life in the river.

Again, while Richmond’s waterbodies have impairments for a number of different pollutants (Table 3.4),
the key focus for this Clean Water Plan are bacteria, nutrients, and sediment. Additional discussion of
specific targets for these pollutants is included in Chapter 6.
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Table 3.4 Impairments of waterbodies within the City of Richmond

September 2017

d @ - a

- . 0 od 0 - ) ) 0
North of the River
Upham Brook FI-|ppen Creek to confluence with Chickahominy 118 12 X

River
Upham Brook Headwaters to confluence with Chickahominy River JL18 55.72
stony Run Headwaters to mouth of Gillie's Creek JLo1 3.23
Creek
Gillie's Creek Headwaters to mouth of James River JLO1 6.02 X
South of the River
Powhite Creek | Headwaters to mouth of James River JM86 8.05 | X
Rattlesnake Headwaters to mouth of James River IM86 2.32
Creek
Reedy Creek Headwaters to trib above Roanoke St. IM86 2.34 X
Reedy Creek Trib above Roanoke St to Forest Hill Ave. IM86 0.6
Manchester Manchester Canal IM86 0.75
Canal
Pocoshock . .
Creek Headwaters to mouth of Falling Creek Reservoir JLO2 8.7
Falling C.reek Falling Creek Reservoir JLO2 88.37 X
Reservoir (acres)
?:223 Rock Headwaters to mouth of Goode's Creek JLo1 3.15
Goode's Creek Mouth o.f Broad Rock Creek to confluence with o1 1.5 X
James River

James River
James River Blvd bridge to fall line at Mayo's Bridge IM86 2.91 X X | X | X
James River Mayo Bridge to mouth of Appomattox River JM86, JLO1 1.47 X X
James River Big Island Dam to I-95 bridge 13.28 X
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Water Quality Modeling

Water quantity and quality modeling was conducted to allow for longer and continuous periods to be
evaluated relative to the water quality monitoring program. Therefore, a key step towards the
development of the Clean Water Plan was the development of a water quantity and quality modeling
framework. The purpose of the modeling framework is to quantify present day bacteria (E. coli) loads
and concentrations in the James River and to predict future bacteria loads and concentrations under the
Clean Water Plan strategies. The modeling framework also allowed for the quantification of discharge
flows and volumes, as well as the occurrence of CSO events. The City’s Clean Water Plan Modeling
Report (Appendix A) includes a detailed discussion of the model development, calibration, and
application. A summary of each step is provided here.

Model Development
Three models were used to achieve the modeling objectives, and together they comprise the modeling
framework. These three models include:

e A watershed model to simulate flow and bacteria loads from contributing areas of tributaries to
the James River within the greater Richmond area, as well as from Richmond’s Municipal
Separate Storm Sewer System (MS4), but excluding the combined sewer system. This model was
developed using the EPA SWMM software.

e A collection system model to simulate flow and bacteria loads from the combined sewer system
(CSS). The CSS model is an existing model that is used to by the City of Richmond for
Wastewater Master Planning, to support implementation of the CSO Long Term Control Plan,
and to prepare the Annual CSS Reports. This model was developed using the EPA SWMM
software, and was adapted for use in this study.

e A receiving water quality model that computes bacteria concentrations in the James River
resulting from the various sources of bacteria to the river. The outputs of the watershed and CSS
models are used as inputs to the receiving water quality model. The receiving water quality
model was developed using the EPA-supported EFDC software.

Model Calibration

Model calibration is the process of adjusting model parameters and assumptions within defensible
ranges to achieve reasonable agreement between modeled and observed environmental conditions.
The calibration process demonstrated that the modeling framework is sufficiently well calibrated to
support the following modeling objectives:

e Design the modeling framework to provide a reliable and reasonably complete accounting of
bacteria sources to the James River;

o Develop the modeling framework using sufficiently complete and accurate site specific data;

o (Calibrate the models using reasonable assumptions consistent with the site data, literature, and
professional judgment;

e Achieve a level of model accuracy that is adequate to support decision making;
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Apply the models for a period including a wide range of common environmental conditions (i.e.
river flow and precipitation conditions); and,

Evaluate and synthesize model output to interpret major sources of current water quality
impairment and to forecast future water quality conditions.

Model Application
After the water quality modeling tools were developed and calibrated, they were jointly applied to

assess water quality benefits associated with the selected strategies. For this purpose, the model was

applied for a 3-year simulation period that includes a dry year (less than normal precipitation), and

average rain year, and a wet year (more than normal precipitation). To date, the model has been

applied to evaluate the following conditions or strategies:

Current conditions: Best representation of current conditions, and includes all the Phase | and
Phase Il CSO improvements from the CSO Long Term Control Plan (LTCP).

Baseline Conditions: represents the current conditions, plus all the currently funded Phase IlI
collection system improvement projects from the LTCP.

Green Infrastructure in the MS4 area Strategy: represents the baseline conditions, plus the
implementation of 104 acres of green infrastructure on city-owned area in the MS4.

Green Infrastructure in CSS area Strategy: represents the baseline conditions, plus the
implementation of 18 acres of green infrastructure on city-owned area in the CSS area.

CSS Infrastructure Strategy: Implementation of CSS projects included in the LTCP: represents the
baseline conditions, plus all the remaining unfunded Phase Il collection system improvement
projects from the LTCP.

These strategies were evaluated using several metrics related to bacteria reduction, including:

Bacteria load reduction from combined sewer and tributary discharges, expressed as billion CFU
per year

Percent increase in monthly geomean water quality standard compliance in the James River at
the downstream city limit

Reduction in number of CSO events per year

Reduction in CSO volume, expressed as million gallons per year

These water quality benefits were then entered into a calculator tool that integrates the benefits of

strategies across a wide range of Goals and Objectives, as further explained in the next chapter. Water

quality benefits were also assessed relative to the two existing water quality standards: a monthly

geometric mean standard and a statistical threshold value (STV) standard.

Assessing Current Conditions
The Clean Water Plan Modeling Framework was applied to better understand the sources and impacts

of bacteria in the James River. The main metrics evaluated by the model include average bacteria loads

entering the river from the main sources, E.coli concentration in the James River and comparison to the

water quality standards, number of CSO discharge events, and CSO discharge volume.
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An evaluation of current conditions helped assess the impact of the five major sources of bacteria in
Richmond (upstream, CSO, stormwater, background, and WWTP sources), and how each contributes to
water quality standard exceedances relative to the other sources. Figure 3.2 graphically shows these
results for both the monthly geomean and statistical threshold value (STV) standard. The model results
illustrate that the James River is in violation of both the geometric mean and the statistical threshold
value water quality criteria for some months out of the three year model simulation period, and the
primary cause of a water quality criteria violation can sometimes be linked to Richmond’s combined
sewer overflows, while at other times it is due to upstream sources coming in from outside of the City.
Background (mainly wildlife) and stormwater sources play a smaller overall role in the bacteria water
quality violations. The WWTP does not contribute significantly to bacteria water quality violations.

Because the model shows that Richmond’s CSOs contribute in large part to the bacteria water quality
criteria exceedances, this information was used to support the prioritization of strategies, such as CSO
infrastructure, to address this source. Figure 3.3 shows the relative volume of CSO discharges at the CSO
outfalls (based on data from 2004 to 2016), and may present potential opportunities for targeting
specific CSO discharge points.

Other important metrics evaluated by the model are shown below in Table 3.5.

Table 3.5 Model Output for Current Conditions

Average yearly E.coli load (billion cfu) ' 9.65E6
Average annual number of CSO events 53
Average yearly CSO volume discharged (million gallons) 1,670
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Figure 3.2. E.coli Monthly Geometric Mean and STV Standard Model Results for Current Conditions
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Figure 3.3. CSO Overflow volume by CSO outfall (million gallons/year)

Additional information on the modeling results can be found in Appendix A.

September 2017
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4. Goals & Objectives Selection

Traditional integrated planning efforts tend to focus on meeting infrastructure goals, such as reduction
in the number of CSOs. The City’s Clean Water Plan, however, is built around a watershed framework
that accounts for the City’s collective water needs and requirements (including, but not limited, to
infrastructure) while considering watershed characteristics. While DPU’s understanding of these needs
and requirements provide a starting point for establishing the goals and objectives of the Clean Water
Plan, DPU recognized that stakeholder input would also be critical to fully capturing the desired
direction and outcome of the Plan. This process included not only extensive stakeholder feedback to
develop the goals/objectives, but included a weighting process to assign a degree of relative importance
of these goals/objectives to one another. The goals, objectives, and respective weights are summarized
in Table 4.1 and the approach used to develop this is described below.

Table 4.1 Clean Water Plan goals and objectives with associated weights

Goals (with weights) Objectives Weights

Develop one stormwater management plan to cover the City’s four

watershed groupings based on the City’s watershed characterization 19%
report
19%: Manage Reduce nitrogen, phosphorus, and sediment in discharges to achieve 18%
wastewater and VPDES permit requirements (Chesapeake Bay TMDL) ?
stormwater to improve Reduce bacteria levels to achieve VPDES permit requirements (local TM DL 18%
the water quality and and water quality standards)

water quantity of ground | Reduce toxics (e.g., mercury, PAHs, PCBs), trash and other pollutants and
water and surface water. | address TMDLs for these pollutants

Develop green infrastructure, including riparian buffers, and removal of
impervious surfaces on development, existing development, and 27%
redevelopment

Restore streams to improve, restore, and enhance native ecological

17%

restore _aquat".: and Identify, protect, and restore critical habitats 36%
terrestrial habitats to - - - —

Enhance aquatic and terrestrial habitat connectivity 23%
support balanced
indigenous communities Investigate, and.where feasible, promote actions that might surpass 16%

regulatory requirements

Engage and efficiently educate the public about standards, processes, and 25%
14%: Engage and actions associated with watershed health and public health )
educate the public to Assist in the education of citizens about overall water quality issues, 30%
share responsibility and benefits of improved water quality ?
take action on achieving Support and encourage local action to improve water quality 24%
healthy watersheds. Provide quicker public notifications of spills or pollution from regulators 219%

or other "river watchers" 0
12%: Implement land Protect, restore, and increase riparian buffers 21%
conservation and Reduce impervious surfaces 19%
restoration and Increase natural land cover with a focus on preserving, maintaining, and 249%

(o]
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planning practices to Incorporate green infrastructure in new development and redevelopment 18%
improve water quality. Conserve lands where possible and consistent with Richmond's 18%
Comprehensive Plan ?
11%: Create Develop and implement a source water prevention plan/strategy 33%
artnerships across the ) o i N

P tersh dp int | and Establish public-private partnerships to secure funding, implement 40%
watersneds in er‘na an strategies and projects, and to achieve plan goals 0
external to the City of
Richmond to maximize
benefits and minimize o
. Maintain and expand the RVAH20 group 27%
impacts to all
stakeholders
10%: Maximize water Reduce use of potable water for industry and irrigation 39%
availability through Achieve water conservation by improving the existing water conveyance 30%
efficient management of | system 0
potable, storm, and Achieve water conservation by incentivizing upgrades to end-user water 319%
wastewater. fixtures where appropriate 0
9%: Provide safe, Improve water quality to promote safe recreation consistent with the 36%
accessible, and City’s Riverfront Plan °
ecologically sustainable Promote ecologically sustainable management of riverfront and riparian 20%
water-related areas °
recreational . .

.. Improve river and waterfront access for recreation 24%
opportunities for all.
9%: Work Conduct water quality and biological monitoring 28%
colla.boratlvgly to gther Provide timely water quality information 19%
consistent high-quality — - -

. Collaborate with citizens and local/state agencies for coordinated o
data to characterize the o 23%
monitoring
status and trends of
water resources and to
gauge the effectiveness Utilize results to target restoration efforts and convey progress 30%
of restoration efforts.
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The first step of the Clean Water Planning process was determining the direction in which the City and

its stakeholders wished to take this effort. To accomplish this, goals and objectives were selected

through an extensive stakeholder communications process. The watershed characterization efforts,

described in Chapter 3, were used as a basis for understanding the City’s watershed features, water

quality, and any issues of concern within the watersheds. While this helped inform the City and

stakeholders, the selection of overarching goals, refined goals, and objectives was also influenced by the

mission of stakeholder organizations or City department as well as stakeholder’s additional first-hand

knowledge of local issues.

To account for the multiple opinions
and perspectives that were
anticipated, the City implemented a
multi-step process to form
consolidated lists of overarching goals,
refined goals, and objectives. The first
step in this process was to survey
stakeholders (Figure 4.1). The City
requested that stakeholders submit
what they felt were appropriate
overarching goals, refined goals,
objectives, and metrics (discussed
further in Chapter 6) based on
definitions and guidance on what these
terms included.

Fifteen stakeholders provided input
through responding to the request.
Given the large amount of feedback to
discuss, the City addressed the
discussion of overarching goals and
refined goals during the February,
2015 meeting and objectives during
the May, 2015 meeting.

Prior to the February meeting, the City
evaluated all of these submissions and
identified a number of themes. It was
important to the City that no feedback
was lost in this process, so all input
was incorporated verbatim into one of
these themes:

Metrics

METRICS
|

Overarching Goals
Provide a clear endpoint or purpose

Refined Goals
More specific than an overarching goal
and include a clear endpoint

Objectives

Denote how a goal will be implemented
Metrics

Weights

The relative level of importance of a

goal/ objective compared to the other
yals/objectives

Figure 4.1. Guidance provided to technical stakeholder to
support the gathering of input on goals, objectives, and metrics.
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Overarching Goal Themes:
e Collaboration e Preservation and restoration
e Water consumption e Water quality

Refined Goal Themes:

e Recreation e Partnerships

e Aquatic and riparian habitat e Monitoring

e Stormwater peak flows e Public engagement & action
e Pollution e Water conservation

e lLand conservation and management

At the stakeholder meetings, attendees were broken into small groups with each group being provided
one of these themes and its associated goals. Each small group was then asked to combine and
synthesize the items within that theme. Goals could be combined, reworded, or moved to another goal
topic area. Goals could also be re-categorized as an objective or a strategy if deemed more appropriate.
Ultimately, one goal was developed for each topic area.

A similar approach was taken in developing a refined list of objectives. Stakeholders provided objectives
associated with each of the proposed goals. Stakeholders then refined these objectives so there were
between one and six objectives associated with each of the refined goals.

Striving for Consensus

A number of opinions and viewpoints were represented through the stakeholder process. While the City
felt it was important for the Clean Water Planning process to reflect these views, it was also important
for the process to move forward in a timely manner. To accomplish this, the City strived to reach
consensus on each of the steps of this process and the associated decisions made.

The goal behind striving for consensus is that everyone will be able to live with and support the idea or
issue, or, at least, no one opposes it. If the group was not able to support an element of the issue/item
up for discussion, additional discussion was deemed necessary.

While stakeholders were a key part of the process for identifying goals and objectives, they did
represent many different groups with interests in the City. To ensure stakeholders all shared the same
amount of influence during this process, each interest group was allowed one member at the table who
could participate (i.e., vote) in the consensus process.

As shown in Figure 4.2, each voting stakeholder could select either “1”, “2”, or “3” to represent their
level of agreement with a particular goal or objective being discussed. If any stakeholder selected “1”,
then the topic was discussed further until the stakeholder agreed, the item for discussion was modified
so that all stakeholders could at least live with the decision, or the item/topic was removed from the
options moving forward.

Ultimately, stakeholders achieved consensus on the overarching goal, refined goals, and objectives.
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Prioritizing through Weighting

September 2017

Weighting was incorporated into this process to reflect the priorities of the City and its stakeholders.

This weighting process not
only allowed for an
understanding of how one
goal or objective ranked in
relation to another, it also
provided information on the
extent of the importance of
these priorities to one other.

Weighting included the
process of assigning a portion
of 100 points to each of the
items in a grouping. As
shown in the example in
Table 4.2, 100 points are
apportioned across a
grouping of refined goals. In
this example, refined goal #2
was given the highest
priority, with 50 points. One
or more objectives were
assigned to each refined goal.
Each grouping of objectives

Table 4.2 Example weighting process

Refined Weight Objectives Weight
Goals
Refined 15 Objective #1 50 Total: 100
goal #1 L

Objective #2 30

Objective #3 10

Objective #4 10
Refined 50 Objective #1 10 Total: 100
goal #2 .

Objective #2 60

Objective #3 30
Refined 30 Objective #1 40 Total: 100
goal #3 —

Objective #2 60
Refined 5 Objective #1 20 Total: 100
goal #4

Objective #2 40

Objective #3 10

Objective #4 30

Total: 100
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was also given a proportion of 100 total points.

The result of this process was a prioritization of refined goals as well as a prioritization of objectives
associated with each of these goals.

Once the goals and objectives were finalized by the City and its stakeholders, Surveymonkey.com was
used to circulate a questionnaire to each stakeholder organization to obtain their opinion on the
weights of each goal and objective. The weights provided by each stakeholder organization were then
averaged to produce a weight for each refined goal and for each objective. These averaged weights
were presented and discussed at a technical stakeholder meeting. Stakeholders were allowed to suggest
modifications to the weights of the goals or objectives as long as the overall ranking of these weights
remained the same. Using the example in Table 4.1, while the order of the refined goals must remain #2,
#3, #1, and #4, stakeholders might collectively decide that refined goal #3 should be 38 points, while
refined goal #2 should be changed to 42 points.
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5. Strategy Identification

The next step in this process was the identification of strategies that can be expected to achieve the
previously identified goals and objectives. Strategies were defined as activities, actions, or items that will
help meet goals and objectives. The process that was used to develop the strategies is discussed below.

Brainstorming Potential Strategies

Implementation of projects and programs that may benefit the City’s water resources are undertaken by
numerous departments within the City as well as other entities, such as local universities, watershed
organizations, or private developers. While the City

can coordinate or partner with these entities to Strategies VS. Projects

implement such efforts (as was discussed in Chapter
The Clean Water Plan-related

planning is occurring at the sub-
watershed to the City-scale. As such,
projects or programs at a finer scale
needed to be “rolled up”, or

The first step in brainstorming potential strategies grouped, to produce a higher level
included a workshop for DPU staff involved in strategy.

2), DPU recognized that the starting point in
determining a list of strategies for the Clean Water
Plan was determining what projects and programs
the Department could implement and maintain itself.

stormwater, wastewater, and CSO-related projects.

Staff compiled a list of projects that had been identified or proposed to meet various programmatic
needs. Because the Clean Water Plan would be implemented during the next VPDES permit cycle
(beginning in June of 2018), any project that would be funded, initiated, or implemented prior to this
date was removed from the list. The resulting list included the remaining potential projects that could
be implemented over the next VPDES permit cycle (2018 through 2023). City staff also brainstormed
other ideas, such as opportunities for expanding existing efforts like the residential stormwater credit
process, to help increase implementation.

It is important to note, however, that the initial stages of the Clean Water Planning process is being
developed at a high-level scale (sub-watershed, watershed, to City-scale). Because many of these
projects impact small-scale areas, these City projects were “rolled up” to a strategy scale where
necessary. For example, several bioretention or permeable paving projects were rolled up, or grouped,
into a Green Infrastructure strategy.

In addition to these DPU projects, stakeholders were also asked to submit suggestions for strategies that
they felt would achieve the agreed upon goals and objectives. Numerous ideas were gathered with
varying levels of detail. Because there were a number of distinct themes to these suggested strategies,
the Clean Water Plan development team created a synthesized set of draft strategies that consolidated
ideas put forth by both stakeholders and DPU staff.

It was determined that a number of the ideas put forth, while important, were not strategies in and of
themselves. A number of these ideas could also be tied to more than one strategy. These ideas were
defined as “supporting actions”. Supporting actions include efforts that may broaden the main strategy,
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add specificity on how a strategy could be implemented, or identify additional resources and data needs
to fully implement the main strategy. These supporting actions are not necessarily quantifiable in and of
themselves and may be components of multiple main strategies. Actions, such as those related to
partnerships, may also involve activities on non-City property and rely on resources that are outside the
DPU’s authority.

Supporting actions include:

e Partnerships — establishing partners to facilitate a greater level of future implementation of
projects and programs (partners include those within the City, such as the Department of Public
Works (DPW), as well as with non-City agencies, such as watershed groups)

¢ Maintenance — including resources and funding to ensure a strategy will continue to meet its
intended objectives

¢ Monitoring, Assessment & Planning — gathering data and information and using these results to
help guide and implement future implementation

* Incentives/Credits — evaluating and implementing mechanisms to incentivize new initiatives or
higher levels of future implementation

e Regulations/Ordinances/Codes — analyzing and modifying, if necessary, the framework within
which implementation will occur

e Qutreach —including ways to potentially expand upon future implementation by conveying
information on resources available or ways for partners and the public support a strategy

Some of these Supporting Actions are specific to a particular strategy, but others, such as some related
to monitoring or public outreach, cut across various strategies.

Strategy Feasibility

Once the draft set of strategies was identified, it was important to determine if these strategies were
feasible. Because DPU is ultimately responsible for implementation of the Clean Water Planning
program, the feasibility of strategies was defined as efforts that DPU has the authority to implement.
For instance, a strategy could be identified as infeasible if it requires implementation on land not owned
by the City, and where it is not possible for the City to purchase or obtain the land in some way.

Because the City’s Parks, Recreation, and Community Facilities (PRCF) Department works so closely with
DPU and shares similar departmental objectives for project implementation and maintenance, PRCF
land was also considered to be available for the feasible implementation of a strategy.

Feasibility also takes into account the potential limitations on strategy implementation due to physical
constraints such as steep slopes or soils with poor infiltration that are unsuitable for some strategies
such as green infrastructure. Therefore, the acreage included in the strategies reflects a portion of
DPU/PRCF in the City that is appropriate for that particular strategy. For example, based on an
evaluation of slopes and soils GIS data and best professional judgement, a decision was made to
conservatively include 50% of the total DPU and PRCF lands within the Green Infrastructure Strategy in
both the MS4 and CSS areas. Details on assumptions made for each of the strategies is included in
Appendix B.
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Final Strategies

Once feasibility was evaluated, final draft strategies and supporting actions were presented to
stakeholders who were given the opportunity to edit them further. Once all feedback was incorporated,
a final set of strategies and supporting actions was presented to the stakeholders for a consensus vote.

Each of the strategies referenced in the remainder of the Clean Water Plan are considered to be
“feasible” and agreed upon by the Technical Stakeholder group (Table 5.1).

Table 5.1. Strategies and associated details
Riparian Areas Replace or restore 10 acres of riparian buffers according to state guidance.
e In MS4 and/or CSS area
e  Evaluate opportunities for inclusion of access points to waterbody for recreational

activities
Green Install or retrofit Gl draining 104 acres of impervious surfaces, including efforts such as:
Infrastructure in e 30 acres on DPU property
Ms4 e 18 acres on City-owned vacant properties

e 20 acres on Parks department property (one playground/park per year, cemetery
roadways, impervious to pervious area in park properties, vacant properties)

e Install 100 trees in tree boxes (e.g., Filtera-type practices); 30 acres total drained to
this practice

e  Retrofit 4 DPU stormwater BMPs (e.g., dry ponds to more efficient BMPs), draining at
least 6 acres of impervious surface
Green Install or retrofit Gl draining 18 acres of impervious surfaces, including efforts such as:

Infrastructurein CSS e 6 acres on DPU property

e 2 acres on City-owned vacant properties

e 2 acres on Parks department property (one playground/park per year, cemetery
roadways, impervious to pervious area in park properties, vacant properties)

e Install 24 trees in tree boxes (e.g., Filtera-type practices); 8 acres total drained to this
practice

Stream Restoration  Restore 2,500 linear feet of stream:

e Through removal of concrete channels, repair of incised banks, etc.

e |In MS4 and/or CSS area

e Evaluate opportunities for inclusion of access points to waterbody for recreational

activities
Natives/Invasives Use 80% native plants in new landscaping at public facilities by 2023.
Trees e Increase tree canopy on City property by 5% (80 acres added)
e Protect existing tree canopy by following maintenance addressed in the Tree Planting
Master Plan
Land Conservation Place an additional 10 acres under conservation easement, prioritizing conservation of land

that creates connected green corridors.

e Evaluate opportunities for inclusion of access points to waterbody for recreational
activities

Water Conservation Reduce water consumption by 10% through implementation of new water conservation

technologies and promotion of water conservation efforts, including:

e Installing water-efficient fixtures as a policy by 2023 in all new public facility
construction

e Implementing incentive programs
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e Encouraging water conservation on City properties

Pollution Reduce contribution of pollutants to the MS4 through:
Identification and e Conducting at least 1 special study per year in hot spot areas to identify illicit
Reduction discharges/connections. (Studies will meet the criteria necessary to achieve Bay TMDL

pollutant reduction requirements. Assume that, over 5 years, 3 of these studies will
result in pollutant reductions that meet Bay TMDL requirements.)

e Collecting data associated with non-structural BMPs to facilitate quantification of
pollutant reduction (e.g., storm drain clean-outs, pet waste stations, street sweeping)

CSS Infrastructure LTCP projects, including:
e Installing wet weather interceptor to convey more flow to the WWTP
e Increasing WWT to 300 MGD at the treatment plant
Expanding secondary treatment at the WWTP to 85 MGD
e Expanding Shockoe retention basin by 15 MG to capture more overflow
e Disinfecting overflow at Shockoe retention basin (wet weather disinfection facility)
Note that that the modeling framework will be applied during the summer and fall of 2017
to evaluate alternative CSS reduction projects that may provide similar benefits to the LTCP
projects, but at a reduced cost.

Table 5.2 includes the final, agreed upon supporting actions for the strategies.

Table 5.2. Supporting Actions associated with the various strategies

Supporting Details
Actions
Partnerships Restore 20 acres of riparian buffers on private properties through efforts such as:

e  Purchases of land

e Partnerships with residents: Promote program for buffers on private properties (include
tiers of level of involvement — (1) maintenance agreement with City, (2) conservation
agreement/ easement.)

e Partnerships with Master Naturalists to enlist their support for assistance with riparian
restoration.

Implement 10 acres of Gl on private property

Implement 5 acres of Gl on DPW property (rights of way, roadways, green alleys) through efforts
such as:

e Adopt a rain garden program — coordinate with residents, non-profits, commercial entities

e Partnering with the City’s community garden program to identify 0.5 acres of area for
additional Gl implementation

e  Partnering with Public Works to ensure City greenways include Gl

Develop a program to encourage the use of native plants in private landscaping — sign up 20
private landscapers.

Initiate an Adopt a Lot program (10 lots with invasive species removed, replanted and
maintained)

Partner with organizations such as the James River Park System Invasive Plant Task Force to
better determine areas with significant invasive species issues and identify resources to deal with
the problem.

Partner with the public and other stakeholders, such as the Richmond Tree Stewards, to plant
and maintain trees on public properties.
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Promote requests for stream restoration by private landowners and streamline the process by
which these requests are addressed.

Hire DPU staff member or assign 1 FTE to coordinate volunteers from corporate entities,
watershed/environmental groups and public with partnership opportunities associated with the
IP effort. Staff to enlist/maintain 6 partnerships per year.

Hold 3 stakeholder meetings per year to continue communication with partners/stakeholders and
add purpose to the IP effort.

Evaluate partnership network in 5 years (at the end of the permit cycle) to assess gaps and
identify new public/private partners.

Partner with the public and other stakeholders to identify land to put in conservation easements.

Partner with the Richmond Redevelopment and Housing Authority to identify homes/properties
that are eligible for upgrades to water-efficient fixtures.

Partner with upstream localities and Virginia Department of Health to update/maintain Source
Water Protection Plan.

Maintenance

Include funding to support maintenance of newly replanted/restored riparian buffers (to ensure
success of plantings, prevention of establishment of invasive species, etc.).

Include funding to support maintenance of newly planted native plants and maintain newly
established plantings where invasives have been removed from the landscape.

Provide funding to support maintenance of trees on City property to ensure their survival and
health.

Monitoring,
Assessments &
Planning

Inventory and map riparian areas to better understand loss or growth of riparian buffers.

Inventory and map locations of trees and tree boxes to better understand loss or growth of tree
coverage.

Continue monitoring of 8 locations across the City for macroinvertebrate, habitat and in-stream
water quality. Continue monitoring at 2 locations for flow. Evaluate opportunities to expand the
flow monitoring network across the City.

Evaluate the development of a monitoring data portal to facilitate sharing of data collected
within the City with stakeholders and the public.

Initiate monitoring work group in year one made up of technical stakeholders and other key
groups/individuals to evaluate current monitoring efforts and identify potential efficiencies and
additional monitoring needs moving forward.

Evaluate potential for conducting pre- and post-construction monitoring of key stormwater
BMPs.

Conduct assessments of 4 stream segments across the 4 watershed groupings to support the
development of watershed restoration plans to address pollutant sources and watershed
stressors.

Monitor growth/expansion of invasive species.

Implement IDDE-related monitoring to support this effort — supported by a desktop analysis of
high-risk dischargers.

Incentives/
credits

Reevaluate the stormwater credit program to determine potential to include practices such as
replacing or restoring riparian buffers.

Evaluate incentives/credits for purchasing/planting native species (such as Montgomery County,
MD).

Reevaluate the stormwater credit program to determine potential to include practices such as
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planting trees on private property.

Provide 500 trees for planting on private property or equivalent incentives to purchase native
trees.

Offer grants to replace 20% of inefficient fixtures in moderate- to low-income units
Evaluate expansion of incentive program to cover washing machines and dishwashers

Regulations/
ordinances/

Evaluate expanding the regulatory buffer from 100 ft. to 200 ft.

Evaluate inclusion of language in City zoning and planning-related ordinances to protect existing

codes trees and add new trees on developed property.
Adopt permitting standards for water-efficient appliances/fixtures in City code.
Outreach Conduct outreach to educate the general public about the goals and objectives of RVAH20, and

the resources and services available through the City.

Conduct outreach to advertise the resources, requirements and services available through the
City related to green infrastructure for private property owners.

Conduct outreach to advertise the resources, requirements and services available through City
related to tree planting and maintenance.

Promote ability to use grey water for toilet flushing as a way to achieve higher LEED standards

Encourage and incentivize water capture and reuse for landscaping

Promote water conservation for commercial, industrial and residential customers through efforts
such as “Fix a Leak Week” and the City’s Every Drop Counts initiative.

Conduct targeted outreach to high-risk industries, particularly in areas of the City identified as hot
spots.
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6. Strategy Evaluation

Once strategies were drafted, an analysis was needed to determine which ones would be best for
implementation. Figure 6.1 provides an overview of the multi-step strategy evaluation process that
was used to make this determination. This process constrains proposed strategies by feasibility,
relative achievement of goals/objectives, compliance with permit and regulatory drivers, and cost-
related factors.

Figure 6.1. The process used for strategy evaluation
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There are multiple factors at play that
influence the selection of strategies. A
strategy may do well with one factor, such
as permit-related pollutant reductions, but
not so well with others, like cost. As a
result, the analysis of the various factors
did not result in a clear and decisive
outcome of one strategy that performed
the best across all factors. What the
strategy evaluation did determine was that
all of the “pieces of the puzzle” needed to
be evaluated collectively to achieve a
complete picture of how well strategies
achieve specific goals (Figure 6.2).

Each of the “puzzle pieces” (other than
Feasibility, which was discussed in Chapter

5) is discussed further below. _
Figure 6.2. Puzzle piece conceptual model demonstrating

Strategy Scores how various factors fit together to inform the decision

A comparison of the various strategies making process

proposed through this stakeholder process

was needed. To accomplish this, an Excel-based strategy scoring calculator was developed. This tool
helped in the decision-making process by allowing the City and stakeholders to evaluate various
alternatives by assigning scores to the alternative strategies.

The methodology used for this scoring calculator is a multi-objective decision analysis (MODA). Decision-
making based on consideration of multiple goals/objectives and metrics is a widely documented
research discipline. While referred to by a variety of terms in the literature, this decision-making
approach is used to evaluate how well each of the alternative strategies (e.g., management practices,
policy options) achieves a desired outcome (a decision-making problem, goal, etc.) through the use of
metrics’. This approach also helps facilitate the involvement of diverse stakeholders by accounting for
competing priorities and preferences in the decision-making process through inclusion of the weighting
process (Saairkoski et. al. 2015).

Development of calculator-based strategy scores to support strategy evaluation includes the
development of metrics that are tied to the goals/objectives. The development of these metrics is
discussed below. Also discussed is how the analysis of individual metrics helped to answer specific
questions related to strategy effectiveness. These metric-based strategy scores were then used in
conjunction with other factors, like cost, to comprehensively evaluate strategies.

’ There are a number of names for this approach in the literature, which share similar methodologies. These
include: Multi-Criteria Decision Analysis, Multi Criteria Evaluation, Multi-Criteria Preference Analysis, Multi
Objective Evaluation, Multi-attribute Decision Analysis, Multi-attribute Utility Analysis, etc.
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Developing Metrics

An important component of strategy scoring is the development of metrics. While stakeholders and City
staff dedicated significant time to the establishment of Integrated

Planning goals and objectives, a standard of measurement was

needed to evaluate how well the strategies achieved these goals Metrics:

and objectives and how well the strategies compared to one Measurable properties by

another. which efficiency,
performance, or progress

To accomplish this, a set of metrics was developed that includes a can be assessed

method of measurement. Table 4.2 provides examples of several

metrics that were identified and how these are measured. Because

metrics must be measureable, they are often quantitative. They may also be qualitative as long as there
is a translation into a quantitative format. For instance, the “Stormwater Management Plan produced”
in Table 6.1, is qualitative, but it is translated to a quantitative metric by incorporating a measuring

Table 6.1 Example metrics and associated methods of measurement

Metric Method of Measurement |

Average yearly pollutant load reduction Pounds of TN, TP, and TSS reduced
Billion CFU of E.coli reduced

Percent increase towards meeting monthly geomean WQS Comparison of modeled E.coli

compliance concentration in the James River with
the WQS standard

Riparian buffer restored/increased Acres of riparian buffer

Partnerships implemented for Integrated Planning Number of partnerships

Stormwater Management Plan produced 1=yes, 0=no

Amount of water conserved Gallons

scheme of a scale of 0 or 1.

At least one metric was identified for each objective. An example is included in Table 6.2, which shows
one of the Clean Water Planning goals. This goal includes several objectives (three of which are included
here). Each objective is evaluated by at least one metric.
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Table 6.2 Example of goal, objectives, metrics, and how metric is measured

Goal Objectives Metric Measure of Metric
Protect and Restore streams to Streams restored Feet (of stream restored)
resc':ore aqu2.1t||c |mﬁrove, resrcore, and Reduce stormwater volume | Millions of gallons
Enb':e:risma en IanFe rlmatlve discharging to streams
abitats to ecologica —
8 . Riparian buffers restored Acres (of buffer restored)
support balanced | communities. .
o and/or increased
indigenous Identif d Habi d A d
communities entify, er)tect, an abitat protected or cres (protected or
restore critical restored restored)
habitats.
Enhance aquatic and Habitat connected by green | Acres (included in “green
terrestrial habitat corridor corridor”)
connectivity.

Appendix C includes the complete list of the goals, objectives, metrics, and Appendix D (the Excel-based
Strategy calculator tool, discussed below) also includes the raw scores that were identified for each
strategy.

Raw Scores for Metrics

Each strategy was then given a raw score for each metric. Table 6.3 takes the example from Table 6.2 a
step further and shows how a raw score is assigned to a metric. These scores can come from sources,
such as the Integrated Plan model (e.g., number of extra days of bacteria compliance), from the
literature (e.g., nitrogen reduced by an infiltration-based stormwater BMP), or from stakeholder input
(e.g., number of acres of conservation easements that can be added).

Table 6.3. Example of how raw scores are assigned to each metric
I EE] MS4 Green Stream
AE Infrastructure Restoration

Strategy Strategy Strategy

Goal: Protect and restore aquatic and terrestrial habitats
to support balanced indigenous communities
Objective: Restore streams to improve, restore, and
enhance native ecological communities

Metric: Streams restored (in feet) 0 0 2,500

Metric: Reduce stormwater volume

discharging to streams (in millions of gallons) 3 30 0

Metric: Riparian buffers restored and/or increased

. 10 0 6
(in acres)

Once the raw scores were input into the calculator tool they were normalized and weighted.
Normalization was performed to account for the various units represented (acres, pounds, feet, etc.).
The normalized, weighted scores for each of strategies were summed to produce one score for each
strategy. These final scores allowed strategies to be compared to one another. The calculator tool (in
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Appendix D) includes all of the formulas necessary for one to understand how these final scores are
developed. Additionally, a call-out box on page 53, explains the concept of normalization further.

Strategy Analysis

As discussed above, there are multiple “puzzle pieces”, or factors, that were taken into consideration in
the analysis of strategies (Figure 6.2). The Permit puzzle piece represents the VPDES permit-related
requirements that establish pollutant reduction targets by which the strategies were compared.

The Strategy Score “puzzle piece” involved using the calculator tool to evaluate strategy scores in
several different ways. These analyses included evaluating:

e Permit-related metrics — metrics that related to total Nitrogen (TN), total Phosphorus (TP), total
suspended solids (TSS) and bacteria were isolated in the calculator and scores associated with
just these metrics were used to evaluate the effectiveness of strategies in reducing these
pollutants of concern

e Standardization of strategies addressing permit-related metrics — strategies, which varied in size,
were all standardized to 10 acres to compare these permit-related metrics in an “apples to
apples” manner

o All metrics — including the full set of metrics associated with all of the objectives in addition to
the pollutant-related metrics

e Standardization of all metrics — comparing how the same sized strategies (all 10 acres) address
all metrics

The calculator tool was also tied to the Strategy Cost information. Metrics specific to pollutant
reductions (e.g., pounds of pollutant removed by a strategy) were used to calculate Cost Effectiveness.
Overall, strategy costs were then evaluated in association with Affordability.

Another puzzle piece, Modeling Results, provided the bacteria reductions associated with several
strategies that were used as raw score inputs into the calculator. Modeling results also provided
information pertaining to the relative nature of bacteria sources to the James River and tributaries.

Each of these specific analyses is discussed in more detail below.

The Permit

Establishing Targets

Stakeholders and City staff have dedicated significant time to the establishment of Integrated Planning
goals and objectives as well as strategies to help ensure these are achieved. While stakeholder concerns
ranging from pollutant reduction to habitat restoration and invasive species removal are all considered
in the Clean Water Plan, it is essential to remember that there are VPDES permit-related requirements
that must be addressed and therefore, these requirements are key drivers behind the Plan. Therefore, it
is important to understand that these VPDES permit requirements are water quality-focused and this
permit-driven approach inherently prioritizes efforts that help improve water quality in Richmond’s
waters. Determining the extent to which water quality needs to be improved and the targets that help
guide these improvements is a key step in the strategy analysis. Once these targets are determined, the
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next step is to evaluate how the strategies themselves help the City best (efficiently and effectively)
achieve these targets.

One pollutant the City must work toward reducing is bacteria. Table 6.4 includes the existing bacteria
(E.coli) loads and the allowable pollutant loading (the Waste Load Allocation, or WLA) for the City’s MS4
(as documented in the Bacteria TMDL Action Plan based upon the James River Bacteria TMDL) and for
the CSO/WWTP discharges (as documented in the James River Bacteria TMDL). These loads and the
WLAs are summed in this table to provide an overall bacteria reduction by watershed addressed by the
TMDL.

Table 6.4. E.coli Bacteria reduction requirements for Richmond’s WWTP/CSS and MS4 systems

606,312 221,842 384,470 6,792 444,000

(437,208)

Bacteria 16,511,684 | 3,025,710 | 13,485,974

(BCFU)

What Table 6.4 shows is that the MS4 and CSOs in particular are still the biggest sources of bacteria and
will drive additional reductions. The WWTP is reducing bacteria efficiently. The existing bacteria load
from the plant, therefore, is far below the WLA, which produces a “credit” for bacteria (this negative
number is denoted by parenthesis around the load reduction target).

The City also has total Nitrogen (TN), total Phosphorus (TP), and total suspended solids (TSS) pollutant
loading reduction targets driven by the Chesapeake Bay TMDL. TN and TP reductions are also reflected
in the VPDES Watershed General Permit for Nutrient Discharges to the Chesapeake Bay. Table 6.5
identifies the WLA and reduction goals associated with the City’s WWTP and its CSOs as well as with its
MS4 program.

Table 6.5. TN, TP, and TSS reduction requirements for Richmond’s WWTP/CSS and MS4 systems

TN (Ibs) 166,955 154,901 12,054 | 338,328 | 1,093,652 | (755,324) 141,759 409,557 (267,798)

TP (lbs) 19,813 17,262 2,550 29,411 55,754 (26,343) 17,720 31,642 (13,922)

TSS (Ibs) | 6,327,579 | 5,223,204 | 1,104,375 | 361,031 847,754 | (486,723) 2,303,581 | 3,396,550 | (1,092,969)
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Table 6.5 shows that the WWTP is very efficient in reducing these pollutants and resulting load
reduction targets for Nitrogen, Phosphorus, and sediment are not only met, but exceeded.

As will be discussed in further in Chapter 9, the intent of the watershed-based integrated VPDES permit
is to look at the City’s source sectors collectively to determine greatest impacts. In an effort to do this,
bacteria, nutrient and sediment targets for the MS4, WWTP, and CSOs are aggregated (Table 6.6).

Table 6.6. Aggregated annual load reduction targets

Waste Load Existing Load Load Reduction Target
Allocation
TN (Ibs) 1,658,110 647,042 (1,011,068)
TP (Ibs) 104,658 66,943 (37,715)
TSS (lbs) 9,467,508 8,992,191 (475,317)
Bacteria (BCFU) 3,691,552 17,124,789 13,433,236

These aggregated annual load reduction targets reflect the effectiveness of the WWTP in reducing
nutrients and sediment in general. While this Clean Water Plan will still continue to emphasize
additional reductions of these pollutants in the MS4 and its impacts to tributaries in particular, this
information helps inform DPU as to where its most significant pollutant reductions are needed. This
information will be taken into consideration in the following analyses and how this influences strategy
prioritization.

Strategy Scores

Permit-Related Metrics

Permit-related metrics are defined as those that address TN, TP, TSS, or bacteria (the pollutants of
concern). Through the population of the Excel-based strategy scoring calculator, each strategy was
evaluated to determine what amount of, if any, pollutant reduction was achieved. Table 6.7 includes
the strategies that are expected to result in reductions in permit-targeted pollutants associated with the
Chesapeake Bay TMDL (TN, TP, and TSS) and bacteria TMDL (for compliance with recreational water
quality standards). The values in Table 6.7 are excerpted from the strategy scoring calculator. How well
each of these strategies addresses these pollutants is also conveyed in this table by color coding the cells
based on the strategies that best address these pollutants of concern:

e Green — address all pollutants of concern (light green addresses fewer metrics)

e Orange — Address nutrients and sediments, but not bacteria

e Red - don’t address any pollutants of concern, but can be used as supplemental strategies that
can be incorporated as appropriate and as resources and opportunities allow
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Table 6.7. How strategies address pollutants of concern*®
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Percent increase in
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compliance

Average yearly E.coli load
reduction (billion cfu)
Average yearly reduction

o
o
o
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83 3,531 40,642

o
o

o
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o
o

in CSO events (number) 0 0 0
Average yearly reduction
in CSO volume 0 0 5 0 0 0 0

discharged (million

gallons)

*(Associated with the goal: Manage wastewater and stormwater to improve the water quality and
water quantity of ground water and surface water.)

The results of this comparison show the following:

e Strategies that address all pollutants including TN, TP, TSS and bacteria
o CSO/WWTP Infrastructure
o Green Infrastructure (in the MS4/CSS areas)
o Riparian Areas
e Strategies that address TN, TP, TSS, but not bacteria
o Stream restoration
o Trees
o Water conservation
o Pollution identification

Additionally, strategies that can be implemented, but do not help achieve permit requirements include:
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e Native/invasives
e Land conservation

The “raw” scores in Table 6.7 were then normalized and weighted (additional information on these
processes is included on the call-out box on the following page). These values are included in Table 6.8.

Table 6.8. Normalized and weighted scores of strategies in addressing pollutants of concern*
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Infrastructure
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invasives
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Average yearly
reduction in CSO
events (number)
Average yearly
reduction in CSO
volume
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Score 19 614 0.8

Rank 6 4 7 8
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Normalizing & Weighting Scores

The intent of the strategy scoring process is to produce a value that demonstrates how well each strategy
addresses the metrics of interest. The metrics used to evaluate the strategies; however, can vary in the way
they are measured (e.g., pounds of total Nitrogen reduced, acres of impervious surface treated, etc.).
Because of the varying units represented, raw scores cannot simply be added together to obtain a score for
each strategy. A normalization process is required to adjust these raw scores to a common scale.

To accomplish the normalization process, the raw score is divided by the maximum of the raw scores
associated with that particular metric. In the example below, each of the numbers in the red box would be
divided by 7,066 to produce the associated normalized scores for this metric.

Additionally, because the metrics may not all be of equal importance, various weights were also applied to
them. In the example below TN reduction was considered most important and given a higher weight (50%)
than the other metrics. Normalized scores are multiplied by the associated weight to produce a final
weighted, normalized score. In the example below, each of the normalized scores in the orange box is
multiplied by 50% to produce the associated values in the green box. A strategy’s weighted, normalized
scores are added together to produce a final score for that strategy. In the example below, Strategy B, with

a score of 30, best achieves these four metrics.

Example scoring process

< [aa)] O < o o < o (&)
> > > > > > > > >
5 ¢ g o g ¢ ¢ g g g
5 o i o o o o e © o
= s & s & & & & & &
Average yearly
TN load 50% 19 11 7,066 0.003 0.002 1.0 0 0 1.2
reduction (lbs)
Average yearly E.
coli load 20% 83 0 3,551,112 0 0 1 0 0 0.9
reduction (BCFU)
Impervious
Surface reduced 15% 2 5 0 0.4 1 0 6 15 0
or treated (acres)
Potable water
consumption 15% 0 0 250 0 1.0 0 0 15 0
reduced (gallons)
Total 100% 6 30 2.1
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The normalized, weighted scores for each strategy are summed, which results in a final score for the
strategy. The top ranked strategies for achieving key pollutant reduction include:

1. CSO/WWTP Infrastructure 3. Pollution Identification
2. Stream Restoration 4, Glin MS4

“Standardization” of Permit-Driven Metrics

As previously stated, the numeric targets of the strategies were based on the amount of DPU/PRCF
land/resources available for that particular strategy. As a result, each strategy addresses a different
amount of area (e.g., 10 acres of land for riparian area restoration vs. 104 acres of land in the MS4 for
implementation of green infrastructure, etc.). To evaluate strategies in a “standardized” manner (all
strategies being comparable in size to one another in an “apples to apples” manner), strategies were
evaluated as if they would be implemented on 10 acres of land (Table 6.9).

It is important to note that the CSO/WWTP strategy is based on reducing the combined sewer overflow
volume and frequency, which is not based on acreage of implementation. As such, this strategy cannot
be standardized in this way and is not included in the analysis reflected in Table 6.9.
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Table 6.9. How “standardized” strategies address pollutants of concern®
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Pollution ID
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load reduction (lbs)

Average yearly TP . .
load reduction (Ibs)
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load reduction (lbs) 845 341

Percent increase in
monthly geomean
WQS compliance
Average yearly E.coli
load reduction
(billion cfu)
Average yearly
reduction in CSO
events (number)
Average yearly
reduction in CSO
volume discharged
(million gallons)

*(Associated with the goal: Manage wastewater and stormwater to improve the water quality and
water quantity of ground water and surface water.)

Table 6.10 shows the normalized, weighted scores for these strategies standardized across 10 acres.
Again, note that the CSO/WWTP strategy is not included in Table 6.10 as it cannot be standardized
across 10 acres of land.
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Table 6.10. Standardized strategies that have been normalized and weighted for pollutants of concern*®
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All Metrics
While evaluating key permit related pollutants is important, numerous other metrics were also
identified for other goals and objectives (Appendix C). Table 6.11 shows the score (obtained from the

strategy scoring calculator) for each strategy that takes all of the metrics collectively into consideration.

Table 6.11 — Scores and ranks of all feasible strategies — total acres/resources available

September 2017

[ = [ =

< S S =) =

< = 7 ® ® E ;

c (%) = ® > 9 > 2 o S

& = d] = g 2 o ] s

§ £ £ Z £ 8 2 g 2 o

& T} T} e =2 £ S S & 4]
Scores | 54.90 | 57.53 | 39.88 | 47.82 | 43.10 |44.80 | 42.02 | 45. 35.29 | 46.22
Rank 2 1 9 3 7 10 4

The results of the scoring process (including all metrics and strategies) results in the following ranking of

strategies:

“Standardization” of All Metrics

el

Green Infrastructure in the MS4
Riparian Area Restoration

Stream Restoration

CSO/WWTP Infrastructure

While these available acreages are very important for future implementation purposes, a “standardized”
comparison of the strategies with regard to all other metrics was also performed. Again, this analysis
assumed 10 acres of implementation for each of the strategies and, as discussed above, the CSO/WWTP
strategy was not included in this standardized analysis as it cannot be evaluated on a 10-acre basis. The
CSO/WWTP strategy is therefore evaluated separately below. Table 6.12 shows the scoring of the

strategies if all were implemented on the same amount of acreage.

Table 6.12 — Scores and ranks of feasible strategies — 10 acres for each strategy

Scores

c
s
=
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Gl in MS4

Gl in CSS

Restoration

Natives/
Invasives

Conservation

Water

Conservation

Pollution ID

Rank
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The results of these scores produce in the following top-ranked strategies:

P wnNPR

Evaluation of CSS Infrastructure Projects

Stream Restoration
Riparian Area Restoration

Green Infrastructure in the CSS area

Water Conservation

The CSS Infrastructure strategy was evaluated in previous sections as a whole, but this strategy consist
of several different projects outlined in the LTCP, including:

Installing wet weather interceptor in Lower Gillies to convey more flow to the WWTP

Increasing WWT (wet weather treatment) at the WWTP to 300 MGD  and expanding
secondary treatment at the WWTP to 85 MGD

Replacement of CSO 021 regulator and additional 2MG storage at CSO 021

Expanding Shockoe retention basin by 15 MG to capture more overflow

Disinfecting overflow at Shockoe retention basin (wet weather disinfection facility)

Each project was evaluated in isolation to determine individual impact on bacteria load reduction. These

CSS “scenarios” are summarized in Table 6.13, below.

Table 6.13. Description of CSS Projects Evaluated by the Water Quality Model

CSS Scenario CSS Project Name

CSS Project Description

Existing Existing Conditions Existing sewer conditions, including all LTCP Phase | and
Phase Il projects.
14-3 Baseline Conditions Includes the currently funded projects:
--CSO 028A & 028E disconnection
--WWTP wet weather treatment up to 140 MGD
14-2 Gillies Conveyance Lower Gillies Wet Weather Conveyance Interceptor to
convey more flow to the WWTP
15-4 300 MGD Wet Weather WWTP wet weather treatment up to 300 MGD
Treatment
15-5 CSO 21 Replacement Replacement of the CSO 21 regulator and additional 2MG
storage
18-4 SRB Expansion Shockoe retention basin (SRB) expansion to 15MG
18-5 SRB Expansion and SRB Expansion to 15MG and chlorine disinfection of the
Disinfection SRB discharge at CSO 06
19-3A Full LTCP All 10 Phase Il projects, Full LTCP achieved.
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Bacteria load reductions from each CSS scenario is shown in Figure 6.4, below.

Figure 6.4 Bacteria load reductions from each CSS Infrastructure Project

Additional new projects, or variations to the existing projects, are currently being evaluated to
determine if these alternative projects could accomplish similar or greater bacteria load reductions
compared to the existing projects, and if this could be done in a more cost efficient way. Those
alternative evaluations are currently ongoing, and include projects such as controlling discharge from
CS0-040 and other combined sewer outfalls, and different types of disinfection for wet weather
treatment at the wastewater treatment plant and at Shockoe retention basin.

Comparison of Targets with Load Reductions

The aim of the Integrated VPDES permit is to more efficiently control the discharge of pollutants from all
DPU sources. In order to do this, it is necessary to look at the ultimate targets and all the sources
together and assess where it is possible to get the greatest gains. It is also important to recognize not all
pollutants will be assessed in the same way, different pollutants have different impacts. Some pollutants
have far field effects and can be assessed based upon total load delivered while others must be looked
at based on localized effects. For instance, an aggregate approach can be done for TN, TP, and TSS
because the TMDL allows the targets to be assessed for the City as a whole to ultimately achieve
improvements downstream to the Chesapeake Bay. The bacteria numbers can also be aggregated to
show the overall scale of needed reductions, but it must be remembered that bacteria allocations exist
for specific watersheds, and those need to be met at the local scale, rather than at the aggregate scale.
These aggregated targets are depicted in Table 6.14.
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Table 6.14. Aggregated Annual Load Reduction Targets

Existing Load Waste Load Allocation  Load Reduction
Target
TN (lbs) 647,042 1,658,110 (1,011,068)
TP (Ibs) 66,943 104,658 (37,715)
TSS (Ibs) 8,992,191 9,467,508 (475,317)
Bacteria (BCFU) 17,124,789 3,691,552 13,433,236

While Table 6.14 shows (on an aggregated scale) targets for TN, TP, TSS are already met, bacteria still
needs additional reductions in order to meet targets. These targets can be compared to the load
reductions achieved by the strategies, shown previously in Table 6.6.

Costs

Financial constraints referred to in Figure 6.1 include the costs of the strategies and supporting actions
and cost effectiveness of these strategies. Affordability is considered the overarching mechanism within
which these elements can be paid for in an affordable manner by DPU. Each of these factors is discussed
in more detail below.

Strategy Costs

The cost associated with the full implementation of the strategies included in Table 5.1 was also
estimated (Table 6.15). For the purpose of estimating costs most consistently across strategies, the
assumption was that the strategy would be implemented in the first year of the permit (capital costs)
with maintenance being required for the strategy in years two through five of the permit.

Table 6.15. Cost of main strategies broken out by capital and maintenance

Main Strategy Capital O&M Total
Riparian Areas $900,000 $200,000 $1,100,000
Green Infrastructure in the MS4 $10,500,000 $2,000,000 $12,500,000
Green Infrastructure in the CSS $2,600,000 $750,000 $3,350,000
Stream Restoration $1,700,000 $1,200,000 $2,900,000
Native/ Invasives $70,000 $95,000 $165,000
Trees $1,600,000 $600,000 $2,200,000
Land Conservation S - S - S-
Water Conservation $220,000 S 50,000 $270,000
Pollution Identification & $16,385,000 S - $16,385,000
Reduction®
CSO Infrastructure’ $374,800,000 $17,400,000 $392,200,000
Total $408,775,000 $22,295,000 $431,070,000

The cost of additional supporting actions was also estimated in Table 6.16.

& As street sweeping and catch basin clean-outs are ongoing efforts for the City, these activities are calculated for
each of the five years of the permit.

? Note that the cost for the CSO Infrastructure strategy is over 30 years, while the costs of the other nine strategies
are over five years.
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Table 6.16. Cost of supporting actions

Supporting Actions

Partnerships $700,000
Monitoring, Assessments & Planning  $1,300,000
Incentives/ Credits $1,250,000
Regs/ Ordinance/ Code S -
Outreach $500,000
Total $ 3,750,000

The source of all cost information as well as any assumptions that were made in association with the
calculation of final cost estimates is discussed further in Appendix E.

Cost Effectiveness

While cost is important from the perspective of how it can be achieved within a certain budget, cost
effectiveness of a particular strategy can be more informative because it provides an indication of the
return on the investment. Cost effectiveness was evaluated for each strategy for the permit-driven
metrics (TN, TP, TSS, bacteria) discussed above, and expressed as cost per unit pollutant removed. Cost
effectiveness comparisons in Table 6.17 are also based on the strategies that included the fill
size/acreage/ resources (again it should be noted that the Natives & Invasives strategy and the Land
Conservation strategy are not included in this table because neither, as they are written, results in the
reduction of these key pollutants).
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Table 6.17. Pollutant reduction and associated cost effectiveness of strategies

September 2017
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Average yearly TN load 19 414 74 188 30 11 448 7,066
reduction (lbs)
Average yearly TP load 4 90 16 170 4 1 162 903
reduction (lbs)
Average yearly TSS load 1,081 42,397 7,393 75,013 447 422 57,893 116,843
reduction (lbs)
Average yearly E.coli load 83 3,531 40,642 0 0 0 0 3,551,112
reduction (billion cfu)
Cost $1,100,000 | $12,500,000 $3,350,000 $2,900,000 $2,200,000 $270,000 $16,385,000 $392,200,000
Cost per pound TN removed $58,902 $45,270 $72,158 $36,597 $55,507
Cost per pound TP removed $292,553 $209,375 $520,833 $195,744 $434,293
Cost per pound TSS removed $1,017 $453 $4,925 $639 $3,357
Cost per billion E.coli $13,190 -- - - -
removed

The green highlighted items in Table 6.17 identify those strategies that are most cost effective for the various pollutants.
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Affordability

The intent of the Clean Water Planning process is to make sure that each dollar spent gets the greatest
environmental benefit. While this is important to rate payers in general, it is additionally important

because the City already has a large FY 2016 Affordabil |ty Outlook

number of people who are below the

poverty line and currently can’t afford
their utility bills. So, while the City was
evaluating ways to make smart water
quality decisions, it was also looking for
ways to keep rates affordable.

While developing its Integrated Plan,
DPU analyzed the impact annual
spending would have on rates over time,
and subsequently customer bills. This Affordable
analysis was done to define and measure Unaffordable
affordability, so that unaffordable bills
and financial impacts can be mitigated to
the greatest degree on an annual basis.

To accomplish this, DPU evaluated Figure 6.2 With current rates, those census tracks that

customer impacts on a localized level (at ~ cannot afford utility rates in 2016

the census track level shown here) throughout the City by measuring bill impacts against various
affordability and income metrics, like “living wages”.

The results of this affordability analysis are summarized in Figure 6.2, demonstrating where rates are
unaffordable by census tract. Between 2016 and 2045, the financial model shows the situation would
get much worse (assuming rate increases remain at their current pace and economic conditions remain
constant).

What this also shows is that if the City continues to attempt to comply with various water quality
regulations with the “do everything, everywhere simultaneously” approach this is the probable
outcome. Alternatively, the Clean Water Plan focuses strategic decisions for cleaner water faster, but in
a more affordable way.

The budget within which strategies will be implemented within the Clean Water Planning effort have
been set, or constrained, by affordability. It is important to note that a high cost of a given strategy may
not take it off the table, but simply require it to be implemented over time or other strategies are
prioritized ahead of it.
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Strategy Prioritization

The various “pieces of the puzzle”, discussed above, were used to understand how to best prioritize
activities for implementation. As each of these analyses tells only a piece of the story, it is important to
look at these analyses collectively. What these analyses have shown is that no one strategy consistently
scores the highest or performed the best across the analyses, however, several strategies consistently
performed well (a summary of the analyses are included in Table 6.18; green highlighted information
depicts those that consistently score highest).

To allow for the consideration of multiple factors in determining priorities, it was determined that rather
than ranking 10 strategies individually, that strategies would be grouped into one of three tiers based on
effectiveness (Figure 6.3). Tier 1 includes those strategies that best address metrics associated with the
pollutants of concern (TN, TP, TSS, bacteria) as well as the non-pollutant related metrics. These
strategies were also the most cost effective. Tier 2 also addressed pollutant and non-pollutant related
metrics, but not as efficiently or cost effectively as those in the Tier 1 grouping. Tier 3 includes those
strategies that do not address the pollutants of concern.

Figure 6.3. Organization of strategies into tiers for prioritization

It is important to note that while select strategies may be prioritized it does not mean that the
remaining strategies will be disregarded. Implementation of these strategies will be assessed based on
additional resources available to DPU or priorities and resources available from other City departments
or other partners.

It is also important to note that this analysis was done at a high level. As DPU moves toward
implementation and conducts a more refined evaluation of strategies, there may be modifications to
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this prioritization. For instance, the Green Infrastructure strategy includes bioretention, green roofs,
permeable pavement, engineered tree boxes, rain barrels, and stormwater pond retrofits. If other green
infrastructure practices are identified as alternatives, details, such as cost, amount of pollutant
reduction, and how the practices achieves other metrics, will all be taken into consideration.
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Table 6.18 Summary of Strategy Analysis and Strategy Prioritization

Pollutants of
Pollutants of Cost

Concsarn All Metrics Al Metrlcs: « Effectiveness
Metrics Metrics: Standardized (TN)
Standardized*

Rank Concern

Water
‘areas | conservation

Pollution ID & | GlinMS4 |

reduction
Water
conservation

Trees

Pollution
Identification
Water
Conservation

Trees

Water
Conservation

Land

Conservation
Trees Pollution ID & | Natives/ Natives/
reduction invasives invasives
8 Water Natives / Land Trees Trees
Conservation | invasives Conservation

September 2017

Cost
Effectiveness
(TP)

Pollution ID

Water

conservation

Trees

and reduction

Cost
Effectiveness
(TSS)

Cost
Effectiveness
(bacteria)

Pollution ID &
reduction

Water
conservation

Trees

Water
conservation

9 Natives/ Land Pollution
invasives Conservation Identification

10 | Land Pollution ID
Conservation and reduction

*WWTP/CSO strategy cannot be evaluated on a 10-acre basis so it is not included herein
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7. Implementation Program

As discussed in Chapter 5, high-level strategies to achieve goals and objectives were developed to
include quantifiable targets that DPU can work towards implementing (e.g., 10 acres of riparian buffer
restoration, implementation of 104 acres of green infrastructure in the MS4 area of the City, etc.). An
important part of this Clean Water Plan is developing an approach that can help the City implement
these strategies in the most efficient and cost effective manner possible.

Framework Planning

In order to most efficiently and effectively implement its IWPM Plan, DPU will use a “Framework
Planning” approach. The Framework Planning approach provides a methodology that ties together
different strategies (and, subsequently, site-specific projects) and, where possible, aligns these
strategies with other City or stakeholder-driven initiatives.

This Framework Planning approach is intended to be:

e A comprehensive and action-oriented blueprint for near- and long-range decision making

e A planning guide for the implementation of a set of strategies and serves to create a
“framework” around multiple other efforts (e.g. Master Plan, guidelines for new/existing
development, other City planning efforts, etc.) to guide planning in a cohesive way

e Designed for flexibility and choices that will enable different entities (City Departments,
partners, etc.) to act both collaboratively and independently, over different periods of time, but
in a coordinated way

The goal of the Framework Planning approach is to identify and sequence a blend of activities that yield
the greatest environmental benefit (as measured by identified metrics) in the most cost-effective (and
affordable) manner.

Framework Planning Process

As discussed in previous chapters, the Clean Water Planning process involved the development of goals
and objectives, and high-level strategies that could meet these goals and objectives. For implementation
purposes, these strategies will be translated into projects (e.g., 104 acres for the Green Infrastructure in
the MS4 strategy could be implemented as 50 engineered tree boxes, 10 acres of permeable pavers,
etc., which will, in total, drain 104 acres).

As depicted in Figure 7.1, strategies are prioritized (into Tiers, as discussed in Chapter 6) (#1), but they
are still disparate strategies (#2). An example is the Green Infrastructure in the MS4 area strategy (which
targeted 104 acres, 44 acres of which were estimated to include bioretention). Assuming each of these
bioretention facilities drains one acre, 44 facilities would then be implemented across the City’s MS4
area. Implementing these facilities in a piecemeal approach would still meet the target of implementing
44 acres and would still achieve pollutant load reductions estimated for these facilities.
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#1 #2 O
#3

Figure 7.1 Framework Planning includes the interface of various elements together in the
landscape in a way that makes the most sense for implementation.

Alternatively, DPU and its stakeholders can look collectively at the City for not only where the
opportunities are for implementing bioretention, but where these practices can be implemented within
the context of a more comprehensive planning and coordination effort under a Framework Planning
umbrella. This Framework Planning process provides the structure for implementation of
strategies/projects in a more integrated and cohesive way by leveraging opportunities with other city-
led projects such as, for example, Richmond’s Riverfront Plan, or stakeholder efforts such as, for
example, EnRichmond’s tree planting efforts (shown with the red and purple circles in Figure 7.1, #3).
The Framework Planning process may also lead to the identification of new ideas and opportunities that
can be pushed forward by DPU itself.

While DPU recognizes that some implementation may need to occur in a piecemeal fashion, its goal,
where feasible, is that Framework Planning will drive implementation of the strategies. Framework
Planning will meet the objectives and goals of the Clean Water Plan, while at the same time supporting
and leveraging the overall growth and planning at the City or Stakeholder level.

An example of a Framework Planning-based clustered project is depicted in Figure 7.2, which is included
in Arkansas’ Conway Urban Watershed Framework Plan (2016). This example depicts Green Streets and
parks that tie together the implementation of various types of green infrastructure while addressing
other community needs, such as traffic calming, inclusion of recreational opportunities, and expanding
parking. Figure 7.3 shows another example from the Conway Urban Watershed Framework Plan, which
includes transportation corridors (streets and trails) and recreational amenities with riparian area
restoration and green infrastructure. Additional detail on the Conway Framework Plan is included in the
Case Study below, and provides additional context about what Framework Planning includes, and is
consistent with the Clean Water Plan Framework Planning approach.
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Figure 7.2. Example from the Conway Urban Watershed Framework Plan that shows how multiple strategies (green infrastructure, trees, riparian areas,
natives/invasives) can be implemented in holistic way that also addresses other City priorities (traffic calming, recreation, beautification, etc.)
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Figure 7.3. Example from the Conway Urban Watershed Framework Plan that shows how Greenways can incorporate strategies like green infrastructure and
riparian area restoration with transportation corridors, parks, etc.
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Case Study on Urban Framework Planning: Conway, Arkansas

An excerpt from the Conway Urban Watershed Framework Plan

The Framework Plan operates evolutionarily through a set of retrofit types that are incremental,
contextual, and successional. The Framework Plan is incremental, relying on participation from various
interests— public, private, or a combination thereof—to develop projects as funding and opportunity
permit. Projects can be implemented step-wise and successively across various fronts in the urbanized
area. Unlike the master plan which is totalizing and shows only a climax condition, the Framework Plan
can be pioneered beginning with modest cumulative efforts that cohere from shared ecological design
practices.

The Framework Plan is contextual, working through landscape architectural adaptations responsive to
local ecologies and urban water problems. Soft engineering accounts for local soils, and vegetative and
wildlife communities in place-based solutions that substitute for universal metrics and costly “over-
engineered” outcomes driven by worst-case scenarios. The goal is to deliver ecological services through
installing sustainable soft infrastructure. Soft engineering’s use of adaptive management lessens long-
term maintenance burdens associated with hard-engineered infrastructure.

The Framework Plan is successional, understanding that cities are not built at once and that pioneer
stages of development are rudimentary as they minimize start-up costs. The Framework Plan works
initially through tactical demonstration projects, which if approved after assessment, can be
mainstreamed into future projects and policies. This way the city or project developer can evaluate new
practices without committing permanently to an untested development and business model. Cities do not
have to retool policies without the chance to pursue due diligence. Stakeholders in decision-making,
including the city and the area’s new watershed alliances (e.g., the Lake Conway-Point Remove
Watershed Alliance), can collaborate as learning communities removing adversarial relationships so
redolent in municipal planning processes. Without demonstration projects, conventional development
approaches will remain entrenched despite the presence of more value-added approaches.

The Framework Plan places Conway ahead of the curve in addressing the greatest ongoing challenge to
planning: development of urban form in human-dominated ecosystems. More cities are tasking urban
infrastructure with regeneration of diminished ecosystems to support livable communities. Besides
solving for water management problems like flooding, the collateral benefits of implementing the plan
include greater livability, sustained economic development, improved community resilience to disruption
and shocks, and exemplary beauty in the civic realm that creates enduring value and symbolism.

(University of Arkansas Community Design Center 2016)
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The Framework Planning approach includes the following elements that are discussed further below:

1) Data and information gathering

2) Identification of potential opportunities
3) Prioritization

4) Plan development

5) Implementation

Data and Information Gathering

A significant data gathering effort was undertaken early in the City’s Clean Water Planning process with
the development of the Watershed Characterization Plan and Water Quality Model that helped
characterize Richmond’s watersheds and the James River and tributaries. The type of data that was
collected for these two efforts included, for example, impervious surfaces, impaired waterways, City-
owned properties, existing stormwater BMPs, and water quality sampling data. The Framework Planning
process will facilitate the identification of additional information deemed important to the City and
stakeholders, including information such as, for example, ongoing or planned restoration projects or
watershed-scale initiatives, places (parks, neighborhoods) that draws people in, and areas challenged by
socio-economic issues. DPU initiated discussion of such information at its March 21, 2017 Technical
Stakeholder meeting (Figure 7.4). This initial meeting included discussion of what stakeholders felt were
existing needs or challenges in the City. This included not only water quality-related issues, but
transportation or other socially-driven challenges.

Figure 7.4. Initial Technical Stakeholder brainstorming session on challenges and opportunities to be
considered in the Framework planning process

Figure 7.5 depicts examples of other data types that will be looked at collectively through this process,
including location of parks (or lack thereof), bike paths, priority conservation areas, commercial areas
targeted for revitalization, etc.
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Pedestrian Corridors Neighborhoods

Green Corridors Habitat Types

Figure 7.5 Examples of data types that will be considered within the Framework Planning Process

Several additional brainstorming meetings are scheduled to occur with Technical Stakeholders over the
course of this project. Additionally, DPU will meet with other City departments to discuss opportunities
for collaboration that will allow DPU to not only address its goals and objectives, but those of the City as
a whole.
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Identification of Potential Opportunities

As meetings with stakeholders and City staff continue, they are expected to evolve from identifying
available information, concerns, and areas of interest within the City, to evaluating and assessing this
information, and ultimately identifying areas of potential opportunities where strategy implementation
could occur through the leveraging of planned or existing initiatives.

For example, a stream, such as Goodes Creek requires bacteria reductions per the James River bacteria
TMDL. In this same watershed, there are also Commercial Area Revitalization Effort (CARE)
neighborhoods (yellow areas in Figure 7.6) that could be targeted for tree planting or implementation of
green infrastructure for beautification purposes. Additionally, GIS analysis has identified stretches of
Goode Creek as having deficient stream buffers (pink lines within the circled area in Figure 7.6). DPU and

Figure 7.6. ArcGIS online map depicting the region near Goode Creek that contains City park
property (Maury Cemetery), CARE neighborhoods (yellow), and buffer deficient streams (pink)
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its stakeholders could identify potential project clusters such as these for additional evaluation of
opportunities for strategy implementation.

Prioritization

Once data and information have been assessed and opportunities for projects or project clusters have
been identified, these must be prioritized for further analysis and subsequent implementation.
Regardless of projects being implemented piecemeal or in an integrated manner, there may continue to
be diverging priorities driving implementation. A key element of this Framework Planning effort will
involve identifying criteria by which these projects or project clusters are prioritized. This criteria
development process will involve discussions with Technical Stakeholders over the summer of 2017.
Several examples of criteria that may be used to evaluate projects or project clusters include if they:

e Address priority pollutants (and how
much)
e Address other metrics identified by
stakeholders (and how much)
e Address public health concerns
e Can be enhanced by partner resources
(staff, funding, etc.)
e Include an educational component
e Address the social or economic
elements of the Triple Bottom Line
(Figure 7.7)
o Are environmental justice
concerns addressed?
o Are lower SES neighborhoods
Figure 7.7 Elements of the Triple Bottom Line
targeted?
e Account for the City’s Affordability Analysis
o Can it be implemented with existing resources or does it require additional funding?
e Have stakeholder support

Based on the number of criteria met, the projects/project clusters will be sorted into “very high”, “high”,
“medium”, and “low” priority projects. Additional detail on this prioritization process will be developed
over the summer of 2017.
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Plan Development

The Framework Planning process and the identification and prioritization of projects and project clusters
will be documented in the Framework Plan. The Framework Plan will also demonstrate how the projects
and project clusters will meet the goals and objectives of the Clean Water Plan, including the numeric
targets of the strategies.

Schedule

The Framework Plan will reflect efforts to be implemented over the course of the five year permit cycle.
While most of the strategies that have been developed for the Clean Water Plan are based on a five year
timeframe, other, more resource intensive projects, such as those related to the CSO Infrastructure
strategy, may require a longer time frame for full implementation. NPDES permits typically allow flexible
compliance schedules for meeting the state WQS. These schedules can be as long as necessary to
achieve the water quality objectives. The federal regulations specifically require the schedule in the
permit to achieve limits “as soon as possible.”

Funding

An appropriate level of funding will be important to the success of the City’s approach to integrated
planning on a watershed basis. The various programs involved in this planning process (i.e., stormwater,
wastewater, CSOs, drinking water) have funding mechanisms available to them. Specific project funding
will be developed concurrently with the development of the City’s annual budget cycle. DPU’s funding
sources will be evaluated to determine the anticipated costs, funds available, and any anticipated
funding gaps. Overall, it will be imperative that implementation takes into account the findings of the
City’s affordability analysis, which is expected to be finalized in 2017.

Implementation

The framework planning process will lead to the identification and prioritization of projects or project
clusters that the City will fund for implementation. The sum of these projects will be consistent with the
high level strategies defined in the Clean Water Plan.

There are several important concepts that will be taken into account through implementation. For
instance, it is envisioned that implementation will occur incrementally over the course of the permit
cycle (e.g., 10 acres of riparian buffers will not necessarily be restored all at once or within only one
project, but may be addressed through the implementation of several projects/project clusters).
Additionally, it may be determined that once more refined analysis is performed during or prior to the
design/build phase of a project, that a particular project or project element cannot be achieved in its
entirety. Flexibility is incorporated into implementation through adaptive management. If it is found
that one strategy cannot be implemented in whole or in part, DPU will work to identify an alternative
approach to achieving the same or similar pollutant reductions and other identified goals and objectives.

Implementation of projects, particularly those that involve stakeholders or other City departments, will
require significant coordination. In addition to regular Technical Stakeholder meetings to provide
updates on progress, DPU will convene a workgroup of those organizations involved in these
implementation efforts. As projects are implemented, associated benefits (pollutant reductions, area
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treated, other metrics addressed) will be tracked as well. Measuring progress made under the Clean
Water Plan as a result of project implementation is discussed further in Chapter 8.
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8. Measuring Progress

Once targets have been established and strategies have been identified to address watershed goals, an
approach must be developed to monitor and measure progress made in association with these
implementation efforts. As the City’s implementation moves forward, measuring progress will include
determining if goals have been met, if progress has been deemed sufficient, or if changes should be
made within the program to try to improve the level of progress made.

Determining the level of progress that has been made as a result of the City’s investments is a key
element to the success of the Clean Water Plan and its ultimate support by the public, stakeholders, and
elected officials. Measuring progress; however, can be complex. Targets may be established at various
scales (i.e., site scale, sub-watershed, watershed, city scale). Implementation actions can also include a
wide range of options including structural and non-structural practices as well as practices that address
various source sectors (i.e., stormwater, wastewater, non-point sources). As a result, the approach used
for measuring progress under the City’s program must be flexible enough to account for these variations
in scale and options that will be employed to mitigate pollutants and meet the City’s goals.

Measuring progress will be done in a holistic manner based on data from the City’s monitoring
programs, modeling efforts, and other programmatic information (e.g., implementation targets, such as
miles of stream buffers restored per year or number of residents reached by outreach efforts). Each of
these elements is outlined in Table 8.1 and is discussed further below.

Table 8.1. Monitoring activities and associated outcomes implemented under the Clean Water Plan

Activities \ Outcomes
Water Quality Instream water quality, biological Progress made toward pollutant reduction
Monitoring (e.g., macroinvertebrates), CSO and | targets in permit
WWTP discharge monitoring Progress toward achieving WQS (e.g.,

measure improvement in aquatic life
designated use)

Identify sources, stressors, or pollutants of
concern

Identify trends over time

BMP monitoring Effectiveness of specific BMPs or source
reduction efforts

Progress toward achieving WQS (e.g.,
measure improvement in aquatic life
designated use)

Programmatic Tracking strategy implementation Progress made toward strategy
Monitoring implementation goals (e.g., acres of green
infrastructure implemented)

Progress made in pollutant reduction through
strategy implementation (e.g., pounds of TN
reduced through green infrastructure
implemented)
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Progress made toward pollutant reduction
targets identified in permit

Modeling Receiving water, CSS, and watershed | Progress made in bacteria WQS compliance

modeling and analysis Progress made in bacteria load reduction

Progress made in reduction of CSO events or
volume discharged

Each element of this process to evaluate Clean Water Plan progress will occur on a regular/annual basis
over the course of the permit. Reporting on each of these elements will occur annually per VPDES
permit requirements. At the end of the permit cycle a more comprehensive review of the progress made
within this integrated planning framework will be compiled and included with the next VPDES permit
application.

Water Quality Monitoring
As part of the watershed characterization effort, described in Chapter 3, historical water quality
monitoring was compiled and evaluated including:

e James River monitoring carried out by VCU and other agencies

e In-stream monitoring of streams like Gillies Creek and other small tributaries within the city
e End-of pipe monitoring of CSO and WWTP discharges

e Data on other sources of pollution within the City

These data were organized and incorporated into a GIS-based geo-database. These water quality data
were used to assess spatial and temporal trends, identify data gaps, and provide the water quality
monitoring data needed to assess baseline conditions. Once implementation of the projects and
programs in the Clean Water Plan has commenced, newly collected monitoring data can be used to
evaluate changes from these baseline conditions.

Monitoring Program Development

Drivers behind the development of a monitoring program are often the regulatory requirements
specifying monitoring objectives or collection of specific data elements. For DPU, these requirements
will stem from the VPDES permit. As the Clean Water Plan and associated integrated watershed-based
VPDES permit is finalized, DPU will assess its existing monitoring program to determine if it will provide
the data needed to achieve the objectives of the permit. Examples of monitoring objectives include:

e Assess spatial and temporal trends of monitoring sites along the James River and its tributaries
e Evaluate the performance of specific BMPs or source reduction efforts

e Evaluate the health of the City’s waterbodies

o |dentify or evaluate parameters of concern

e Identify or evaluate potential sources of stressors

e Assess progress toward permit targets

Permit-driven objectives along with the identification of any additional data needs will ultimately
determine the monitoring design. For instance, to evaluate stressors in a watershed, targeted
monitoring would be conducted upstream and downstream of a key source(s). Monitoring could include
sampling during different environmental conditions (e.g. dry and wet weather, high and low flow,
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seasonal effects), and point source and BMP flow and quality sampling. Conducting biological and
habitat assessments also provide links between instream conditions and pollutants.

Alternatively, to evaluate the overall health of the City’s waterbodies, a probabilistic monitoring design
would be developed that includes multiple randomly selected sites throughout the City. This approach
would allow DPU to show overall conditions and, as Clean Water Plan implementation occurs over time,
how integrated planning is benefitting the City’s waterbodies.

In addition to DPU’s own objectives, the City may want to determine if other local stakeholders have
monitoring objectives that complement its own. Broader coordination can result in the development an
integrated monitoring program that could broaden the scope of the monitoring plan while identifying
efficiencies to reduce resources directed at monitoring efforts.

Programmatic Monitoring

As a number of the City’s watersheds reach past Richmond’s borders and are impacted by sources
outside the City’s control, water quality monitoring efforts alone will not necessarily provide an accurate
representation of the City’s progress in achieving the goals and objectives of the Clean Water Plan. In
addition to water quality monitoring, a programmatic approach will be evaluated to determine its
effectiveness.

As discussed in Chapter 4, an extensive effort was undertaken to develop goals and objectives for this
Clean Water Plan as well as strategies that would achieve these goals and objectives. Tracking these
strategies to measure progress will occur in several ways.

Tracking Strategy Implementation Targets

Each strategy was written to include quantifiable targets for implementation (e.g., acres of green
infrastructure, acres of riparian area restored, miles of stream reengineered, etc.). Evaluating the extent
to which the strategies are being implemented and targets are being met will be an important
mechanism for tracking progress. If targets are not being met or strategies are not being implemented,
the City will evaluate why this is the case and determine if other alternatives are available that will result
in achieving the same or similar progress towards goals and objectives.

Strategies are comprised of multiple implementation efforts (e.g., all of the projects that would result in
104 acres of green infrastructure implementation in the MS4 area). DPU will continue to use several
tools to track these projects. Currently, a database is used to track practices as they are implemented.
The City’s existing GIS will also serve as the basis for this tracking effort.

Tracking Strategy Pollutant Reductions

Tracking the anticipated pollutant reductions associated with these strategies will also be an important
component of measuring progress of the Clean Water Plan. EPA’s Chesapeake Bay Program (CBP) has
established pollutant reduction credits for many of the stormwater BMPs proposed in association with
the Clean Water Plan strategies. To ensure consistency with the CBP and the targets established for the
City through the Chesapeake Bay TMDL, these BMP credits will be used as the basis for tracking of
pollutant reductions through implementation of strategies.
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As strategies are implemented, associated pollutant reductions for total nitrogen, total phosphorus, and
total suspended solids will be calculated. These credits will be tracked in a geodatabase, which will allow
for the geolocation of associated projects within the City’s various watersheds.

While the Chesapeake Bay TMDL pollutants have established pollutant reduction credits assigned to
various practices, bacteria, the other key pollutant in this Clean Water Plan does not. As a result,
bacteria reductions achieved through strategy implementation will be based on literature values as well
as the results of modeling efforts (discussed further below).

Comparing Pollutant Reductions to Targets

As discussed previously in Chapter 6, pollutant reduction targets (see Table 6.6) will be included in the
City’s VPDES permit. Tracking of progress toward these targets will help assess strategy implementation
in the various watersheds™. This will help DPU determine if sufficient progress is being made, if larger
implementation efforts are required, if more funding is necessary, or if additional partners are needed
to increase implementation. To help make these determinations, funding and other staff resources and
amount of stakeholder participation will be evaluated in comparison to implementation of programs
and practices and, ultimately to environmental improvements. Based on Clean Water Plan evaluation,
modifications will be made to the program as part of the Plan’s adaptive management approach.

Evaluating pollutant reductions as well as locations of these reductions within the City will help DPU not
only determine if targets are being achieved, but if various watersheds or sections of the City should
receive additional focus for implementation.

Modeling

The Modeling Framework will continue to be used as needed to evaluate the water quality
improvements related to the implementation of projects and strategies. Metrics that will be evaluated
by the Modeling Framework include progress made in bacteria WQS compliance, progress made in
overall bacteria load reduction, and progress made in reducing CSO events or volume discharged. The
quantification of these metrics will be used as part of the programmatic monitoring efforts (as discussed
in the previous section).

% While water quality monitoring will be used, in part, to evaluate progress toward achieving targets, EPA’s CBP
promotes tracking of progress through credits applied to various implementation types. This approach will also be
used to evaluate Clean Water Plan progress.
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9. Next Steps

The Clean Water Plan has resulted in a comprehensive understanding of the City’s watersheds and
associated water resources. This includes an understanding of the pollutant sources and stressors within
the City; the monitoring data that has been collected to date, as well as where additional data area
needed; and the characteristics of the watersheds, such as soils and impervious surfaces. Additionally,
the Clean Water Planning process has identified the goals and objectives and associated metrics that will
guide the City moving forward. It also includes a plan for identifying control projects and programs that
can be updated and adapted throughout the plan’s implementation.

The next step is to use the Clean Water Plan to develop a watershed-based VPDES permit. Watershed-
based permitting has been long supported by EPA and allows multiple pollutant sources to be managed
under one permit. For Richmond, these pollutant sources are CSO, wastewater, and stormwater via the
MS4 and direct drainage. The Clean Water Plan provides the planning framework and strategies to
manage these sources and prioritize control projects based on their improvements to local waterways.
Therefore, the Plan will be included in the VPDES permit as a source of data and provide information to
be included in the “Special Condition” sectio