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Direct land protection for $50 million in grants for Nearly $1 million to integrate
clean water, climate resilience, 260 land protection science into 80 conservation
and healthy communities. projects conserving 2 m plans covering all or part of |9

states
acres



EPA 2022 Vision Watershed Protection: Minimizing or avoiding
water quality degradation to currently healthy waters

OSI Land Protection: Permanent, legal protections that prevent

development & minimize loss of forest cover (i.e. easement or fee
purchase by a qualified owner)

redit: Nicholas A.Tonelli
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elaware River Watershed Initiative
Top-down Planning for Priority Regions




Feasibility Screen — Led by Open Space
Institute in consultation with ANS and key experts

Science screen = Led by

Academy of Natural Science

J -
ALY
e
gt e )

N, ’L\‘

Ranking of , s
Science-based focus areas watershedsby [ 1T g
conservation /
. restoration need
Key data: ROy Impact/investment
*Physical *Track Records
) ; . "‘>
*Biological ’ eUrgency Measurability
*Development trends g ‘ oLavaraes
«Protected lands ; A OFusib:ity
* Ground water o { eIndicators
— *Monitoring
= 2 ~|*Measures
et :
2o ) -

{ \ OPEN SPACE
\ , INSTITUTE




ANS Watersheds

Jamestown
®

PENNSYLVANIA

.Pmsburgh

WEST VIRGINIA 12

X OPEN,S‘ﬁc_E

! IN'%’I‘ITUTE
Juy 2, L

Watershed Clusters and

......

S
SN

Washingeon, O, 3
oV

Alexandria

.Syracuse

DRAFT - NOT FOR DISTRIBUTION / . \

{ . Schenectady !
.Albany i
]
! .Pimﬁeld
I! MASSACHUSETTS
! Springheld
!
'T_ .......... gt e
!
! .Hardord
.Poughheepl'ic CONNECTICUT
| oWaterbury
i
: .New Haven

X s 3
\.\ \. Stamford
" 5
Paterson.
Neéw York
Newark. .
f./
¢
NEW JERSEY
Key to Features
Conservation  Restoration
Priorities Priorities
B e [ e
B o> [ Tier2
[ Jmers [ ] Tier3
[ 4 ' Tier 4 | fTIeM
Other conservation

] watershed clusters

Data Inputs

- Impaired streams

- Stream designations
- Riparian zones

- Forest & wetlands

- Impervious surface
- Development and

- Agriculture



THE ACADEMY DRWI 7N\ OPEN SPACE

OF NATURAL SCIENCES ‘ ’ INSTITUTE

of DREXEL UNIVERSITY

S /‘/'" ¢

o~y
Tt '

2 f “ .
" newiensey

Institute for Conservation OO Y

LEADERSHIP

Each cluster of sub-watersheds comprises s/ C .

3-11 on-the-ground conservation 97/ / ey e /g
organizations (45 total) that are actively W ]/ . //P/ N)
777 :

implementing a shared restoration and/or 777 ; . -
protection plan. UNDATTITI ON




\ OPEN SPACE
‘ INSTITUTE

LT P ——— - S -
e P

W e ” N 2N . )
":“’.\ T TN \v’., . - -h:\s‘\‘:“:sf."‘*
P R s L P ST

A : N o <
ra 9 Lo
'\m %‘.\"-\. e’ \"\

E oL

\d . X s
S o ol
= b N - T

Delaware River Watershed Initiative
Bottom-up Planning for Implementation Sites
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Ability to
Produce Clean
Abundant
Water
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https://s3.amazonaws.com/osi-craft/Del:

% Forest/Wetland (+) % Riparian Natural Erosion Potential (-) Groundwater

Conver () Recharge (+)

% Headwaters % Cool Water

Streams (+) Streams (+) % Base Flow (+)

_  Ability to
=  Produce
Clean Water

Final results of combining 7 factors



https://s3.amazonaws.com/osi-craft/Delaware-Watershed-Initiative_6-pager_Final.pdf?mtime=20170530130416
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Geographic
Targets for
Protection &
Restoration
Strategies

Watershed “Clusters” &
Focus areas
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OSI Delaware River
Woatershed Protection Fund

3. Risk of conversion

To date:

65 approved grants
27,000 acres of nat land
15,000 acres of heajjillaters
135 miles of stream bank
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™\ open space DELAWARE RIVER WATERSHED PROTECTION FUND

APPROVED PROJECT
CLOSED PROJECT
DELAWARE RIVER BASIN
CLUSTER BOUNDARIES
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Assessing Impact
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/ THE WATER QUALITY co~~scno~.-
How SCIENCE CAN INFORM LAND PROTECTION
FOR HEALTHY WATERSHEDS

! How Mmuch of 5 Watershed Must remain foresteq to Produce Clean Water? Ang what kind of in!wman‘on do

| Water utilities, Bovernmeng agencies, ang other funders need to SUpport further inw.-stment in lang Protection
asa Strategy 1o Maintain water qmliry?AmWeriru these Questions js essential to keening clean water clean,
Despite broad scientific onsensys o the importance Of forest coyer to maintain, Water qualiy, there is 5
lendency AMong public Agencies ang funders o Privilege “fixing things* oyer efforts 1o oid impacts in the

| first Place, Thig emphasis leads to high Spending to restore degraded farmiang and misses an opoonum'ry to

and only g4 Million for lang Conservation, 5 120 one ratio, Nationwide, ¢ ount that wate, utilities i,
the Uniteq States spend annually 1o chcmkally treat drinking Water is 19 times whay the federa) Bovernmen
invests in lang Protection that keeps Ppollutants out i A
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{ Insights from Six Eastern Uniteq States Cases (Morse and Weiang. 2019)2

For Clean Water, Hoy, Much Forest Cover?

{ Watersheds with 60-90 Percent forest Cover reliably yield high water Quality, by¢ forest location
and the type and intensily of other land uses also Matter,
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Research: Assess Water Quality Impacts

Land Protection Sampling
. OUD \\V . The Academy of
Leadership "N\ OPEN SPACE f'/ Natural Sciences
\ INSTITUTE WATEVZV%VIV}ESEARCHCENTER of DREXEL UNIVERSITY
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Our Overarching Question

What percentage of forest cover is
needed in a watershed in order to
maintain high water quality and
ecosystem integrity?

< What is high water quality
and high ecosystem integrity?
(not a regulatory standard)



Sampling Sites

DRWI stream sampling sites

2/21/2022
©  Original sampling site locations - 2021 OSI LPIA sampling/analysis effort

[: Delineated Watersheds - 2021 OSI LPIA sampling/analysis effort

I: Delaware River Basin

10

1:1,730,968

40 mi

15

Controls

One Ecoregion (Northern
Glaciated Allegheny Plateau)

Well forested (Forest Cover >
50%)

Small watersheds (700-4000 acres)

Limit wetland influence (<10%
wetlands watershed, <2% wetlands
local)

No point sources



Sampling: Results (includes previous sampling)

Nitrate (NO3-N, mg/L)

0 25 50 75 100 O
% Agriculture

10 20 30 40
% Developed

Less Explanatory

4States1Source

For chemistry and macroinvertebrates:

e Forest cover (%) was generally the best
predictor of water quality (nutrients) and
stream condition (macroinvertebrates).

e Watershed land cover is more predictive than
riparian or local site land cover.

e Above 85% forest, no detectable impacts;
between 70% and 85% limited detectable
impacts for macroinvertebrates

e Between 50-70% forest, nutrients and major
ions are elevated and statistically relatable to
human influences



Future Opportunity: HUCI2s With Sufficient Natural Land

Percent of Protected Natural Land in HUC 12s where
30% Natural Land Threshold is Possible
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Modeling: Approaches

65 projects evaluated for:

I. Avoided Land Use Change

2. Downstream Benefit
3. Riparian Buffer Benefit
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Avoided Land Use
Change Scenarios

Professional
Judgement of
Development
Threat

Modeled
Development,
Centers 2100

Low density
development

Modeled
Development,
Sprawl 2100




Future Loads
Avoided

Parcel averages
of estimated
avoided
phosphorus loads
(average Ibs/year)

Each scenario
shown at right

Difference from " Current Conditions" in Annual .oad (lbs
= 400
= 350
5 300
T 250
S 200
S
E_ =3 100
- 0 - =tn
f — —
2 .50
= P o ¢ ﬁtﬁ?ﬂ ﬁ::f'*ﬂ tﬁa‘:‘* . aet’ oo“\do
5 ot o t & i % A\
Z o §© N W v G e
oo d® oo o 0 g

o o ot o & <
L2




Stormwater Runoff

Capital and Annual Maintenance Costs for Stormwater Management Infrastructure

500
24 hr storm; 3.3 inches

Millions

Sum of estimated

546
450
. Capital Costs in Bluer——>
534
costs for stormwater 350 Maintenance Costs in Orange
infrastructure for 51
: 300
projects _
250
Each scenario shown 2
at right . 0
516
150
50 50.88 4 52.5 )
' . 5242
) 585 | -

Current Development | Open Space Lows-density  Med-density High-density Future Develol Future Develo
Conditions Threat Development Development Development Dewvelopment 2100 (Centers 2100

— \_ [Comridors) )

Avoided Capital and Maintence Costfor Starmwater
Management Infrastructure (5* million)




Modeling Comparison: Protection vs. Restoration

Phosphorus Reduced by Restoration (57,000 acres)
and Avoided by Protection (35,000 acres)

40000

Phosphorus reduced or avoided (kg/yr)

Modeled Restoration
Nutrient reductions for
Non-point source BMPs

Future load avoided by
Forest Preservation

® ~30-40 percent of projects are
annual practices with annual
costs and are susceptible to
long term management
changes

e Many suburban BMPs have
maintenance and replacement
lifespans

e There are potential annual
maintenance expenses for all
categories.
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Reflections & Discussion
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Reflections

Without timescale of impact, pollutant loads
avoided/filtered were modest compared to non-point
source BMPs

Best practices for implementing “avoided
development” could help advance the field
Avoided pollutants were greater in undeveloped
headwaters than areas with higher projected
development due to large parcels in headwaters

A consistent standard for “clean waters” could help
clarify where protection is an appropriate strategy
Planning and assessment at the HUC 12 scale works
well for implementation and assessing impact

Clear goals for achieving “effectiveness” need to
consider scale, available funds and timeline



“" "\ OPEN SPACE

INSTITUTE

- Q. - - 3 . .v_
Sl
S ke » o -
~t \ e L ":'~ ’.;Q‘S\E'rmw -?_'23:

J\‘\‘ Mo “.r" > 3 ,q

— p— LTS
T =~ | oy X “Sak N .-
5
o

N \-{ELJI‘”

g e

\

T { 4 1w

X }

Y

. . e -9 " - ~

~ " ) \Nl "’
:‘4“-??\“@.\ ¢ '““'7"“‘

-y >

WATER RESEARCH CENTER



mailto:aweinberg@osiny.org

