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Differences between NSPS
and Legacy Load
Reductions



NSPS — New Source
Performance Standards

 Represent load reductions or BMPs
which are intended to offset a new
source

e Tend to have more rigorous design
guidance and requirements

« May dictate/influence site layout and
density

* Proscriptive based on manuals/permits

@ Stantec



Retrofits and Legacy Load
Reductions

 Tend to be driven by TMDLs or other
Watershed-based Initiatives

e Citing and sizing in a built environment
can be challenging

e Process Is often opportunistic and more
creative

o Selection is typically phased approach

@ Stantec



Screening Process - Retrofitting

GIS
Screening

Desktop
Analysis

Rapid Field
Recon

Prioritization

=|dentify Opportunities
=Prepare Mapping for Review

<Review of visual footprint, topo, etc.
eDecide on whether proceeds to field recon

<Evaluate Constraints in field
<Photo-document
Measurements (not survey grade)

=Assess Costs and Crediting Metrics
<Rank based on qualitative indicators
=Prioritize based on client and stakeholder weighting and other factors




NOTTOWAY PARK - BMP RETROFIT ASSESSMENT

MASTER PLAMN

LEGEND:

S0P DRANAGE AREAT

| |romomre s ocuron
i { DRAINAGE ARES  BMP 1D
o

@ EXISTING CONTCURS

Y O FRIMARY OUTRALL
’

STOR DAAIN NETWORK.

BMP AND DRAINAGE AREA SUMMARY

SCHEMATIC PLAN NOTTOWAY PARK BMP/LID RETROFIT

Lica0

On

R
L] \F‘”--,I'_'_'.‘.’e‘,«\\.h el
A= )(G0 WS TSl =\

= CONTOUR INTERVAL = 2 FOOT

AL

DEP: ONMENTAL SERVICES
12000 GOVERNMENT CENTER PARKWAY, SUITE 440 FAIRFAN, VA 22035-0052

PLANNING DIVISION

TOI-B24- 5800

NOTTOWAY PARK STORMWATER
BMFP EETROFIT ASSESSMENT

MASTER PLAH

COMTRACT MO PROELT WL

SCALE SHEET
11 oF 14




QUICK STATS SUMMARY TABLES:

This section provides a 'Quick Stats' summary of the contributing drainage area and proposed BMP retrofit. The first table provides a characterization
of the contributing watershed, initial estimates of the BMP surface area, typical storage depth, and volume reduction and TP removal efficiency
performance. The second table provides initial estimates of the pollutant loading, estimated load reductions based on both the Virginia Runoff
Reduction Method (WVRRM) and the Chesapeake Bay TMDL Guidance approved by EPA. It also estimates capital construction costs at a planning
level, based on typical unit costs, annual operation and maintenance (O&M) costs as a percentage of construction costs, and finally the
cost-effectiveness of the retrofit on a capital construction cost basis. The costs presented here only consider the BMP itself and do not consider the
related costs such as additional earthwork to tie into grade, demolition or relocation of existing infrastructure, soft costs, or debt servicing of O&M costs.
As such, these estimates should be considered conceptual planning level only.

A. Watershed and BMP Characterization

Approximate BMP Approximate

Approx. . i Typical
Linear Feet
Treated | Approximate Proposed BMP Hnasskan; Equivalent | BMP Performance’

5 Required, per BMP |Provided, per BMP
I.alr:: An;a % Impervious Type iy e Storage | vol.(%) TP Rem.(%)
ras

Specs’ (LF)

Specs (LF) Depthz (ft)

Step-Pool Storm
37.64 54% 26% 20% Conveyance 100 100 N/A
(SPSC)
LVRRM guidance not available. MDE Guidance used for Ches Bay pollutant reduction quantification purposes.

B. Pollutant Load and Cost Characterization

Typical Annual | Estimated Cost-

Estimated | Estimated TP
Retrofit Removal| Estimated TP ical Capital Capital
Typical CApu P 0&M Planning | Effectivenessona

Existing TP Load Ches Bay BMP Adjustor Curve | Load Reduction, | Construction | Construction
Pollutant Reduction w/ | Classification = K %) Ches Ry Cosilink Price |Plannlng Cost Costs as % of Capital
mova Construction | Construction Cost

Loading, BMP, VRRM | (RRorST?) 2 $/IF - 1
VRRM (Ibs/yr) (Ibs/yr) TP TN TSS |Protocol (lbs/yr) ( ) Estimate ($) Cost Basis ($/1b) *

49.64 N/A ST 4% | 2% | 4% 199 5400 $48,000 N/A 51,688

1 Capital Cost is broad estimate. Includes additional 20% for planning and engineering. Does not consider all design specifics or proximity to roadway

2Chesapea ke Bay Protocol #4 specifies classying RSC as a Stormwater Retrofit project. Therefore, the MDE RSC Design Specification example was used to very roughly
estimate storage volume that may be provided with practice. Actual design and calculations not peformed; these values are order of magnitude estimates only.

2 Based on information from Stormwater Planning Division, using an annualized cost factor for a 20-year project life with 3% interest rate.




QUALITATIVE PRIORITY RANKING MATRIX:

The section utilizes a qualitative ranking system to summarize several of the core elements presented in the two previous sections. A color coding
format is used to assign each category a value of: very low, low, medium, high, or very high for easy and guick comparison to other proposed
retrofitting opportunities. The assignment of color coding is subjective and not weighted based on other factors. Categories are labeled so that the
classification of very high is desirable for all outcomes. For example, a result of "Very High" for the Affordability of Construction Costs, Pollutant Load
Reduction Capacity, and Public Acceptance are desirable outcomes for all of these categories.

Qualitative Priority Ranking Matrix
Low Medium High

Ability to Treat Significant Land Area -

Ability of Retrofit to Address Existing Problems

Pollutant Load Reduction Capacity Relative to D.A. (VRRM)

Pollutant Load Reduction Capacity Relative to D.A. (Ches Bay Guidance)

Additional Ancillary Benefits

Public Acceptance

Few Constraints (high = no or few constraints)

Affordability of Capital Construction Planning Casts [v. high = low cost] (S)

Affordability of Annual O&M Planning Costs [v. high = low cost] ($)

Cost-Effectiveness’ [v. high =high load reduction at low cost] ($/TP Ib)

Overall Ranking

1 . 5 .
on a capital construction cost basis




NOTTOWAY PARK - BMP RETROFIT ASSESSMENT

BMF #4 — URBAN BIORETENTION WITH FOREBAYS

WATERSHED AND BMP NARRATIVE DESCRIFTION
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Innovative/Emerging
Approaches



Issues In Urbanized Areas

o Historical/Legacy Urbanization
 Minimal Stream Functions and Values

e Surface Practices Cost
Prohibitive/lInnefective

 Forces Watershed-based Approaches



Stream Restoration

e Reduces Nutrients
and Sediments

 Protect Property
and Infrastructure

* Improves Ecology

« Non-land
Consumptive




Nutrient and Sediment Loadings
are dramatically affected by
urban stream restoration

Stream and Shoreline Restoration
can affect multiple objectives:

*Protect Property & Compatible with

Infrastructure Park/Trail systems
s/mprove Flood *Not (as) Land-
Conveyance Consumptive

*Ecological Functions & *Enhance Aesthetics
Values



Stream
Restoration/Stabllization

> Treatment Mechanisms:

= “Pass through” physical, chemical, and
biological treatment of the improved

natural system
* Research ongoing, not covered herein

» Reduction in bank erosion = reduction In
nutrients associated with the bank

sediment
« Standard Methodologies under development



Stream
Restoration/Stabllization
Nutrient Reducior

> Detailed Studies:

= Sediment Transport
Modeling

= Physical Sampling
» Simpler, more practical
methods

= BANCS Method (Rosgen)
= Maryland Guidance
= City of Baltimore Dept. of Public Works

= “Sediment Wedge” Calculations
 Measured Historical Bank Erosion Rates

* Predictive Geomorphology (Channel Evolution
Model)

« Stable Channel Hydraulic Analysis




Data for local curve for Stony
Run

Source: CWP: Urban Stream Restoration Expert Panel, 2012



Stream Erosion

Typical Bank-line
Sediment Conc.
btw: 100-200
mg/kg TP

Scale of the
problem can be
staggering (1000s
of tons of
sediment/yr from
degraded urban
stream channels) CBWM reflects up to

600 Ib/ac of sediment

generated by the most
urbanized watersheds

A
re-nestoration



Shoreline Nutrient
Reductions

Similar to Stream Restoration
Shoreline Erosion = Sediment Load = Nutrient Load
— Sediment from Bank and Nearshore Material
— Nutrients Attached to Sediment
* Nitrogen
* Phosphorus
Shoreline Stabilization Stops the Erosion

Sediment & Nutrient “Removal” Credit

Fastland Mearshore
Erosion (43%) Erosion (57%)

Source: Maryland Geological Survey/Chesapeake Bay Program (modified from USACE,1990)



Examples of Shoreline
Stabllization Practices

Conventional » Living Shorelines

— Bulkheads = Maursh Sills
_ Seawalls = Nearshore

_ Riprap Revetments Breakwaters with
prap Beach

Nourishment
No one solution is appropriate for all cases - site specific

Source: Google Imagery (www.googlemaps.com)



http://www.googlemaps.com/

Shoreline Nutrient
Reductions: Past Research

> Numerous Studies from
1970s — Present
= USACE

= Virginia Institute of Marine
Science (VIMYS)

= Virginia Dept. of
Conservation and
Recreation (DCR)

= Chesapeake Bay Program

= Maryland Dept. of the
Environment




Agricultural Nutrient Offsets

Significant Federal Support at
EPA/USDA
and Support Available
Offset Credit Generation

generally constrained to
Land Conversion

Service area defined (similar
to
mitigation banking)




Non-traditional Surface Water
Quality Offsets

Land/Mine Reclamation
Pollution Abatement
Nutrient Management

Large scale ecological
Improvements (constructed/
created wetlands)




Questions?

Doug Beisch - Principal
Doug.Beisch@Stantec.com
757-810-2687



