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NFWF's Chesapeake Bay Stewardship Fund is dedicated to
protecting and restoring the Bay by helping local communities
clean up and restore their polluted rivers and streams. We
advance cost-effective and creative solutions with financial and

rechnical assistance.
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National Fish and Wildlife Foundation
(NFWF)

Manages grants for the Chesapeake Bay Stewardship
Fund (CBSF) partnership

Grant Programs include:
EPA: Small Watershed Grants (SWQG)

USDA: Innovative Nutrient and Sediment Reduction
(INSR) Grants

Previously USDA: Conservation Innovation Grants (CIG)
Grants are a type of Investment
NFWF wants to maximize its return on investment



NFWEF Metrics & Assessment Project
(2000-2013)
Goals:

To provide feedback to grantees to ensure successful
implementation and long-term maintenance of funded
conservation and restoration measures

To improve NFWF’s consistency and accountability to its
funders
Although most projects are funded in the short-term,

measure pre-project metrics to leave the door open for
post-project monitoring of change.

Major Task:

Identify and catalog menus of metrics and protocols for

quantifying impacts from 8 categories of projects typically
funded by NFWF.



NFWEF M&A Pilot Project (2013-2015)

6 grantees
7 BMPs

Forest and grass buffers
Livestock exclusion

Bank stabilization

Urban homeowner BMPs
In-stream habitat
Channel restoration

Field worksheets

Web-based database with online data entry, possibly
linked to field-based apps.



Coincident with our Project

CBP - BMP verification protocol development

CBP - Expert Panel to define removal rates for stream
restoration projects

CBP - Urban stormwater work group - Homeowner
BMP crediting

FWS - Stream Functions Pyramid publication
STAC - Stream Restoration Workshop



[ssues Considered

Limited funds: implementation vs. monitoring

Where will short-term monitoring be expected to
show improvement?

How to avoid duplication of paperwork?

How much data collection is sufficient?
Ultimate success?
On the right trajectory?

Are short-term BMPs still effective in the long run?

[s “pollutant reduction” sufficient? What about
“functional lift"?



Streams Function Pyramid

APPENDIX A: STREAM FUNCTIONS PYRAMID
a. OVERVIEW GRAPHIC

BIOLOGY »
Biodiversity and the life histories of aquatic and riparian life

PHYSICOCHEMICAL »
Temperature and oxygen regulation; processing of organic matter and nutrients

GEOMORPHOLOGY »
Transport of wood and sediment to create diverse bed forms and dynamic equilibrium
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HYDRAULIC »
Transport of water in the channel, on the floodplain, and through sediments

HYDROLOGY »
Transport of water from the watershed to the channel

Geology Climate




General Types of “Metrics”

Type and extent of BMPs

Quantification of installation

Interim BMP Maturation Metrics
Measures of vegetation, geometry, biology that are
expected to change in the short-term

Adaptive management
Checklists of maintenance items

Pollution load reduction estimates

Typically simulated or calculated from site
characteristics



Metric Information

Type and extent of BMPs
Pre-project
Photo documentation

Baseline monitoring
Livestock access
Vegetative cover and composition
Geomorphic channel form
Water quality
Biological inventory

BMP Installation
Type and extent of BMPs installed
Meets BMP specs and/or design criteria
Photo documentation



Metric Information (cont.)

Interimm BMP Maturation Metrics

Continued monitoring of pre-project interim BMP
metrics or site metrics to assess progress

Adaptive management

Checklists to visually inspect and to prompt
maintenance of BMPs

Photo documentation

Pollution Load Reduction Estimates
Pre-project
After installation



Vegetative Buffer Metrics Example

Interim Metrics (select from the menu)
% vegetative cover
% native vegetation intact
Canopy complexity score
Buffer composition - %woody, %shrub, %grass

Adaptive management

Follow a monthly schedule of riparian buffer maintenance (PaCREP
and CBF 2007).

[s there sediment deposition at the field-buffer strip interface that
jeopardizes its function?

Are there any concentrated flow paths visible through the buffer?
Have bare and/or eroded areas appeared in the buffer?

Have noxious weeds and invasive species appeared which have
changed the desired species mix?

Has tree survival rate been reduced below the planned target tree
density?



BMP Extents Measurement Period Pre-project
Site or Segment No. 1 2 3 4 5 6
Report Date
Photo documentation before and after installation.
Interim Metrics Select several measures from the list below to assist you in gaging progress during the project.
Mean annual bankfull flow (cfs)
Hydrologic [Monthly flow frequency probability plot
. See USGS, 1981; USEPA, 2013, :
Number of over-bank flows/yr edn”st
Database Fields Measurement Periods | [ended
BMP Extents Measurement Period Installed n
Site or Segment No. 1 2 3 4 5 6 |
Report Date n
miles of riparian restoration |
acres of riparian restoration n
length of berms removed (ft) |
Do built elements match design in extent, placement, and |
Interir type of material - should be reassessed after one flood Y/N Y/N Y/N Y/N Y/N Y/N ||
e seasm.'\? _ |
. Do built elements match design in extent, placement, and |
Criteria ) Y/N Y/N Y/N Y/N Y/N Y/N
Checklist type of material after a 10-yr storm? |
Site slope matches design. Y/N Y/N Y/N Y/N Y/N Y/N ||
Coir logs, woody debris addltloné, or othc.er.naﬁural Y/N Y/N Y/N Y/N Y/N YN
structural elements meet all design specifications. :I
Database Fields Measurement Periods
Installed
Site or Segment No. 1 | 2 3 | 4 | 5 | 6
Adaptive management
‘ Does dlsch?rge need to b? adj.usted th‘rough dam management, YN Y/N Y/N YN Y/N Y/N
Hydrologic |channel adjustments, or riparian plantings? If so, see Sellneretal.,
Hydraulic Is overland accretion occurring? If so, see Sellner et al., 2012, p.103. Y/N Y/N Y/N Y/N Y/N Y/N
Geomorphic |Is the bed composition too fine? If so, see Sellner et al., 2012, p.102. Y/N Y/N Y/N Y/N Y/N Y/N
Biological Has LWD maintained its planned density? If not, see Sellner et al., 2012, Y/N Y/N Y/N Y/N Y/N Y/N




Navigation Pane

Project Master Table

Database Structure

7 NFWF_ID

BMP_LivestockExclusion

EasyGrantsID

Grant Program Type
Organization

Project Title

Project Abstract

Location Description
OrgCongressionalDistrict
ProposedStartDate
ProposedEndDate

Site Master Table

NFWF_ID

Site_ID'

Site Number

Site Description

Site City/County

Site State

Site Congressional Distri

Land Segment

River Segment

Receiving Stream Name

Land River Segment

‘Watershed Drainage Arei

Fre-BMP Site Photo
Pre-BEMP Site Photo.Fi
Pre-BMP Site Photo.Fi
Pre-BMP Site Photo.Fi

é BMP Master Table
Site_ID
? BMPID
BMP_Type

BRD

BMP_Description
=l BMPInstallation Phot(
EMP Installation Pr
BMP Installation PF =

o

BMP_Bicretention

Metrics - CBSF

¥ m
BMP_ID
Measurement period
Report Date
Length of stream with live
Length of fencing (ft)
Average buffer width (ft)
Buffer type
Animal type
Number of livestock
Average weight (lbs)
Number of Animal Units [
In-stream DPM-Jan
In-stream DPM-Feb
In-stream DPM-Mar
In-stream DPM-Apr
In-stream DPM-May
In-stream DPM-Jun
In-stream DPM-Jul
In-stream DPM-Aug
In-stream DPM-Sep
In-stream DPM-Oct
In-stream DPM-Nowv
In-stream DPM-Dec
In-stream HPD-Jan
In-stream HPD-Feb
In-stream HPD-Mar
In-stream HPD-Apr
In-stream HPD-May
In-stream HPD-Jun
In-stream HPD-Jul
In-stream HPD-Aug
In-stream HPD-Sep
In-stream HPD-Oct
In-stream HPD-Nov
In-stream HPD-Dec
Average In-stream Days/Ye
Extent Livestock in-stream
Remove rills?
Livestock kept out?
Plantings protected?
Bare areas repaired?
Invasives remaved?

¥ D

BMP_ID
Measurement Period

Report date

Size of bioretention/rain garden

Drainage area - impervious

Drainage area - nonforest pervious
Drainage area - forest

number of grass clumps planted

number of shrubs planted

number of trees planted

depth of constructed soil

depth of top mulch

Bird count

Percent vegetative cover

Excessive ponding?

Hydric vegetation present?

Media clogged?

Periodic maintenance?

Plants healthy?

sq ft of green roof installed

sq ft of bioretention installed

sq ft impervious surface removed

# of cisterns installed

acres protected by BMPs to reduce stormwat
gallons/year of stormwater prevented from el
Motes

BMP_ChannelRecenfiguration

BMP_BankStabilization

¥ o
BMP_ID
Measurement period
Report date
Length of streambank (ft}
Eroding bank height (ft}
Eroding bank horizontal width (ft}
Lateral recession rate (ft/yr)
Soil bulk density [Ibs/cu )
Soil N content (Ibs N/ton sediment]
Soil P content (Ibs P/ton sediment)
Built elements checked?

7D
EMP_ID
Measurement period
Report date
Mean annual design flow (bankful}
Built elements checked?
Eroding bank height (ft)
Built elements after 10-yr storm?
Lateral recession rate (ft/yr}
Site slope matches design?
Soil bulk density (Ibs/cu ft)
Natural structures checked?
Soil N content (Ibs N/on sediment)
Riparian width measured?
Soil P content (Ibs P/ton sediment)
Manthly flow frequency probability plot
Number of over-bank flows/yr
bank-height ratio
entrenchment ratio
Bank Erosion Hazard Index (BEHI)
Near Bank Stress (NBS)
Riffle stability index
Relative bed stability
UMCES substrate particle size
UMCES percent fines in streambed
UMCES bed armoring
Wohl LWD Assessment
Large woody debris index (LWDI)
Discharge need adjusting?
Overland accretion occuring?
Bed too fine?
LWD need repositioning?
miles of riparian restoration
acres of riparian restoration
MNotes

¥
EasyGrantsID
Measurement Period
acres protected under long-term easement (permanent or >30-yr}
acres of habitat restored
acres of wetlands restored
miles of Living Shoreline restored
miles of streambank restored
miles of riparian restoration
acres of riparian restoration
miles of stream opened
acres of Oyster habitat restored
# individuals reached by outreach, training, or TA activities
# individuals demonstrating a minimum level of behavior change
# demonstrating minimum level of knowledge, attitudes, or skills
# volunteers participating in projects
# plan activities implemented
# studies completed to adapt / inform management decisions
# tools used by decision-makers
# BMP recommendations developed
sq ft of green roof installed
sq ft of bioretention installed
sq ft impervious surface removed
# of cisterns installed
acres protected by BMPs to reduce stormwater runoff
gallons/year of stormwater prevented from entering water body
acres with BMPs to reduce nutrient or sediments loads
acres with conservation tillage
acres with enhanced nutrient management
acres with rotational grazing
tons of manure prevented from entering the system
miles of fencing installed
Ibs/year of nitrogen prevented from entering system
Ibs/year of phosphorus prevented from entering system
tons/year of sediment prevented from entering system

BMP_InstreamHabitat

7 10
EMP_ID
Measurement period
Report date
Type of structural feature
Units of structural feature
Extent of structural feature

acres protected under long-term easement (pern

acres of habitat restored

acres of wetlands restored

miles of Living Shareline restored
miles of stream opened

acres of Oyster habitat restored
Matural structures checked?
Planting verified?

Bed too fine?

LWD need repositioning?

Hatac

Metrics - Pollutant Load
¥ m

BMP_ID
Measurement Period
Report Date
In-stream M load
In-stream P load
Stream bank sediment load
Stream bank M load
Stream bank F load
Land sediment load
Land M load
Land P load
Upland sediment load
Upland N load
Upland P load
Nates




Site Metrics

Site_ID ) :
X habitat metrics table
measurement period
Site_ID
sample date = -
: :
macroinvertebrate index type
- - Sample date

macroinvertebrate index score — —

- - RBP bank stability (condition of banks)
periphyton metric type : :

- - RBP bank vegetative protection
periphytonmetric score

- O : RBP channel alteration
nutrient criteria visual field assessment s
- - RBP channel flow status

fish metric type SREy——
STReCeeTnee water quality data table

- - RBP epifaunal substrate -
Indicator species type —— - - Site_ID

RBP riparian vegetative zone width -

Indicator species count - —
- - RBP sediment deposition
terrestrial species type - — Sample date
- - RBP velocity/depth combinations
terrestrial species count : Water temperature (degC)
RBP Total Habitat Score -
: Air temperature (degC)
MBSS macroinvertebrate substrata

Dissolved Oxygen (mg/L
SS shelte for fish
USA In-stream condition Subtotal e e (e )
USA Floodplain Condition Subtotal -
Total nitrogen (mg/L)
USA Total Reach Habitat Score
Notes o phosbhons(med
hlokes Suspended sediment (mg/L)

Daily flow rate (cfs)
Mean annual bankfull flow (cfs)




Ongoing Analysis

Where possible, make grant selection dependent on
avoiding known site constraints.

Premise the interim metrics on at least getting the grantee
back on site to visually inspect and perform periodic
maintenance on BMP installations.

Even if no monitoring is planned for the project, collect
select pre-project metrics.

Include interim metrics for a range of technical skills.

Reduce paperwork and simplify reporting to help grantee
focus on implementation efforts.

Consider “functional lift” as well as “pollutant reduction” as
ultimate goals of restoration.
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