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Presentation Outline

»Regulatory Setting

»Pcerformance Standards
Monitoring Programs

» Management
®|nferim and Long-term management
» Adaptive management



2008 Mitigation Rule

“Compensatory mitigation
involves actions taken to
offset unavoidable adverse
Impacts to wetlands,
streams and other aquatic
resources authorized by
Clean Water Act section
404 permits and other
Department of the Army
(DA) permits.”

|73 Fed Reg 19594 ]
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Mitigation Plan Components
(33 CFR 332.4(c))

Thursday,
April 10, 2008

Objectives

Site selection

Site protection instrument
Baseline information
Determination of credits
Mitigation work plan

. Maintenance plan

8. Performance standards
?. Monitoring requirements

10. Long-term management plan o, s o
11. Adaptive management plan
12. Financial assurances
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It's all connected......

® Projects Goals &
Objectives
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Ttz Vane Czend v Tl amiwd 38

®» Performance

®» Suitable Metrics &
Protocols

= Monitoring
= Management
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Measuring Mitigation Performance

» Administrative Measures

» Fcological Performance
Standards

»(Opbservable
» N\ easureable
» Achievable

» Adaptive Management

DRAFT MITIGATION PLAN

Dairyland Stream Mitigation Site
RES Capce Fear 02 Umbrella Bank
Orange County, North Carolina

Cape Fear River Basin
HUC 03030002

Prepared for: Prepared by:
I @ DICKSON
community Inftasiructure consultants
EBX-EM LLC,
an entity of Resource Environmental Solutions ‘WK Dickson & Co.. Inc.
302 Jeferson Streel, Suite 110 720 Corporate Center Drive
Raleigh, NC 27605 Raleigh, NC 27607
919-829-9909 919-782-0495

April 2017




Administrative Measures

Spoce oo o v o recoring et

Tide of Document: CONSERVATION EASEMENT
Grantor:  PAMELA HAVERLAND, SUCCESSOR TRUSTEE OF THE
)ANNA WHITLEY REVOCABLE TRUST AGREEMENT
DATED MAY S, 2010
Grantee:  GREENBELT LAND TRUST OF MID-MISSOURI
Statutory Maiting Address: P, 0. BOX 144, COLUMBIA, MO 65205
Datc of Document:  NOVEMBER #, 2014
Lagal Description:
‘THE EAST HALF (E %) OF THE SOUTHWEST QUARTER (SW ) OF
SECTION SIX (¢, TOWNSHIP FIFTY (50) NORTH, RANGE TWELVE
(E FIFTH (5th) PRINCIPAL MERTDIAN TN BOONE

(12) WEST, OF THI
COUNTY, MISSOURI, CONTAINING ONE HUNDRED TWO (102)
ACRES, MORE OR LESS.

P/l .ShowiMleB: com

Site Protection
332.7 (a). 332.8(m) & (1)

T S

Financial Assurances

332.8(m)

Note: The California mult-agency Project Delivery

ly and may not represent
management requirements for a spcific ank.
(Template Version Dat: May 2008)

Long-term Management Plan
or
The Miigaton Bank
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Long Term Management

332.4 (c)(7) & 332.8(m)

Monitoring
332.6, 332.8(q)(2)

332.8(uv)

’rcé
332.4(c)(8)




Ecological Perfformance Standards

(33 CFR 332.5)

» Based on attributes that are
objective and verifiable

» Based on best available
science assessed in
practicable manner

Based on variables or measures
of functional capacity

» Performance standards across
a spectrum of complexity




Ecological Perfformance Standards &
EPA 3-Level Approach to Monitoring

Level 1

Resource inventories and
maps (remote sensing)

1

Wetland Location,
Size &
Classification

N\

Rapid field-based
assessment of overall

wetland function or
condition (HGM or CRAM)

A surrogate for
estimating net loss
or gain of
functions and
services

!

How does the
mitigation site

—»| compare to impact

site, reference site, or
regional condition?

Level 3

Intensive assessment of
specific functionality

Hydrology, Soil,
Vegetation, and
Water Quality

V4




Developing Ecological Performance Standards

Goals

Objectives

Performance
Standards

Statement of infended outcome
What will the mitigation project accomplish?

Features crifical fo desired outcome
What functions/values will get us there?

Demonstrate how each objective will be achieved:
Attribute, Level, Time Period

Adaptive
Management:

Flexibility

Monitoring:
Evaluate Performance
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Level 1 Monitoring — Remote Sensing and Mapping

> Boundary of the Site

> Limits of each
freatment:
enhancement, re-
establishment

> Jurisdictional limits or
classification

> |ldentification of
maintenance actions
such as the location of
invasive species,
trespass - new frails,
dumping

‘ S’ rhmy Twé (3@) GICI'QS of \
jurlsdlchonql wafers:of ’rhe U. S nd
adjacent riparion habﬂqt wilkbe

established by yéa By 1=




Level 1 Monitoring — Remote Sensing and Mapping

> Example of mapping
invasive species with o PNy B
little ground trothing -

based on remote sensing ,‘ PSsThe 5 mile
. . continuous'stream
(looking for species s el Incﬁng the
“signatures” on the aerial Pt Ep;:fnan ./ and |
AP -buffer will be freate
and dlngI.ng) . to eradicate arundo
» And mapping trail \(f and tamarisk by year:
locations using remote  ; ) 710/ ,

sensing




Level 2 Monitoring — Rapid Assessments of Function or
Condition (HGM, CRAM, TXRAM, ORAM,, etc.)

PS: The 5 mile stream restoration
site must meet or exceed the
CRAM target scores for individual
metrics by Year 3 and Year 5 as
provided in Table 3.

Monitoring Program for CRAM:
Assess the mitigation site and the
reference site pre-construction,
post-construction/baseline/as-
built, and at Years 3 and 5 to
evaluate meeting the PS targets
by metric value. Conduct a CRAM
assessment every 5 years
thereafter as part of the LTMP.

Table 3
CRAM DATA SUMMARY
. 4 METRICS BASELINE SCORES TARGET SCORES
CRAM NG 3
AiGihates Impact S|llu/ Post-Rest™  Reference Year 3 Year 5
Pre-Rest (Bascline) Site
Landscape Connectivity 12 3 12 12
Buffer and BulT_cr Sub-mt;lrics: '
Landscape - Pereent of As‘scssn.lcnl Arca with 3 l“2 12 1.,2
Content - Average Buffer Width 3 3 3 3
- Buffer Condition 3 9 12
Attribute Score (Raw/Final) 15/63 10/42 19/79 20/83
Water Source 6 6 6 6
Hydrology Hydroperiod or Channel Stability 12 9 9 12
Hydrologic Connectivity 9 12 9 12
Attribute Score (Raw/Final) 2775 27175 27/75 30/83
. Structural Patch Richncss 9 9 9 9
Physical — — :
¥ l'opographic Complexity 3 6 6 6
Attribute Score (Raw/Final) 12/50 15/63 15/63 15/63
Plant Community Sub-metrics:
- Number of Plant .ayers 9 9 6 9
Structure - Number of Co-dominant 3 6 3 6
Blotis Species
- Percent Invasion 3 3 12 12
Horizontal Interspersion and 6 6 6 6
Zonation
Vertical Biotic Structure 3 9 3 9
Attribute Score (Raw/Final) 14/39 21/58 16/44 | 24/67
Overall AA Score 57 60 65 74




Level 3 Monitoring - Shallow Groundwater Example

Hydrology Monitoring

PS: Shallow groundwater across floodplain wetland shall be within 18 inches of the ground surface during the wet
season (Oct - Feb) and 36 inches of the ground surface during the dry season based on well data or as observed
in the approved reference site by year 5.

GROUNDWATKR ANALYSIS

<t [NAVD BE)

Wetor vataw

200910 W ater Yeur 201017 Water Vear —(rr S

Figue 8 Groumdwater devation and cver sage loe e SLRME (river sago is Laker for eastery
e 3wl adjusled oz sredicl s ves lhe galel. Dats sousos: Wildlaods, 1812,




The Monitoring Program that Never Dies

Watershed Needs Design
SUSTAINABILITY? 4 " Baseline Data eotogie
Ob]eCtlveS Performance Standards

Construction/Installation
Monitoring 120-Days

Adaptive Management

Adaptive Management
e - Interim Monitoring

5-years min.

Ecological Performance
Success and “Sign-Off”

Long-term
Management o ' 4
and Monitoring &«



Overall Monitoring Program:
Links to objectives, performance standards & maintenance plan

Qualitative:
Quantitative:

» Hydrologic
» Gauges/piezometers
»\/egetation
» % cover and composition
»Canopy, sub-canopy,

» Trash/Debris/Fencing/Tress pass
» Photo monitoring (Fixed Stations)
» \Wetland hydrology observation
» \Vegetation community

= \isual Estimates of:

»Plant death/replacement needs, shrub, groundcover layers
nuisance species mgmt. needs »Stem counts
(marking plants to be Wat it
removed/treated) =neleiA el

»PH, salinity, DO, bacteria

» Functional/Conditiondl
assessments

» \WVildlife utilization (scat, prints, photo
monitoring)

» Biological integrity assessment



Qualitative Monitoring

nnual Photo Monitoring: at fixed locations and direction.
ata should be record on photo log and attached to the Annual
onitoring Report

Upper Sulphur Creek Restoration Project (Site 7 - Site 9)

City of Laguna Niguel

PHOTO LOG
AZCOM

) tos taken before January 2008 were taken by Aspen Envionmental Group Work transtioned to AECOM in Decamber of 2008 Due 1o the transition, photo mondonng was delayed untl Jenuary 20098
*Proto station UUW, UM TW, UNM3W, UM UMAWY, UDW. MMW, and MDW are supplemental pholo stations that were added in Yeer 1 (2007-2008 ) to further document the progress of the restoration ste
Photo Panoramic
Date* Time Station** it or Single Subject of Photo C
01/09/2009 | 11:23am uu L. Teunis P Upper Site 7, upstream looking west Riparian canopy filling in nicely
01/09/2009 | 11:10am uuw L. Teunis P Upper Site 7, upstream looking east Riparian canopy filling in nicely
01/09/2009 | 11:38am UM1 L Teunis P Upper Site 7, middle looking west Typha choking channel, cut channel to improve flow
01/09/2009 | 10:53am UM1w L. Teunis P Upper Site 7, middle locking east Sage scrub species filling In, need riparian canopy
01/09/2009 | 11:46am um2 L. Teunis P Upper Site 7, downstream looking west Downstream end looks great.
01/09/2009 | 12:53pm um3 L. Teunis s Lower Site 7, upstream looking west Riparian canopy filling in. Tamarisk observed In
cannel.
01/09/2009 | 12:16pm UM3w L. Teunis S Lower Site 7, upstream looking east Riparian canopy filling in. Monitor Brazilian pepper.
01/09/2009 | 12:43pm ums4 L. Teunis P Lower Site 7, middle locking west Riparian great at site, Patches of sparse sage scrub
on west bank,
01/09/2009 | 12:24pm UM4w L. Teunis P Lower Site 7, middle looking east Riparian and sage scrub thriving.
01/09/2009 | 12:39pm [1]5) L Teunis s Lower Site 7, downstream looking west Riparian coming in quickly
01/05/2009 | 12:28pm uow L. Teunis P Lower Site 7, downstream looking east | Riparian great at site. Patches of sparse sage scrub
on west bank.
01/09/2009 | 2:23pm MU L. Teunis s Site 8, upstream looking west Need riparian cover
01/09/2009 2:29pm MM L. Teunis P Site 8, middle looking west Need riparian cover




SCCOND QUARTER (APRIL TO JUNE 2011)

Qualitative Monitoring Memos

e S S s Attached to the Annual Monitoring Reports
Often Directs Adaptive Management Actions

RESTORATION SITE SUMMARY TABLE

*  As of Fecruary 2011, the two keige fig Seas st Ste 8 tad nol been removed One wes
\dartied bzt October during the sie vist wih the Gy, Nature's image, and AECOM
and the cther B sy otserved along the western ugatear sipe on HOA propety
Iivs s the Sourth reminger 25 the Cily supreved this over o year 220,

Reamin iy
Fop

P etk
General Maintenance Comments
wn Vor e A
+  Dye should Be wsad at ol times dung herbiciss application
‘f"' o Plaase make sire that B craw trmsts weeds that are 3prouting
LA haeat such 05 50k grazs and rarkeni pakhes or srcund nat]
e allevaie competiton for Imies msources and resul in bigher 3 SITE-SPECIFIC MAINTENANCE PRIORITIES AND OVERVIEW
of natNe Spacies
e Tre fHOWIG SUBIMANIES #ach of T SRS MEE I 1A TREISOAIGN (NOMCIS (S0 t0le oV

o Af thin time n0 ranuw or wisctric fools should be used fo
funless approved by the restoration ecoiogis?), 93 15 3 inq
wouds sed the sad detubance furlher encoutiges nenmatve g
The mmntanance crw shoulkd emaes largn wenss by hand i i
Ofereise, Bey can simply soaay the pants.

and descrives amy Issues idenified and maintenance prorthes
Uppee Sulpihvy Creek Resorion Prosect (Joger Suphur)

In general for Upper Sulphur Creek Restorstion Projedt, nort: refers to upstresm and south Road

reters to downsIoem i adAton. e eastis tho 0w ckeest 15 Crown Valley Parkeary and Win.8 Wotvmer L Pu v S Vista Kive)

weet is e ares farest from Crown Virley Parkway o The cucslyplas and acess saplings s coninue to
oot Hraughout Ihes e shoxld be sprayed wih

PRICRITIES AND GENERAL [ AINTENANCE

Prarties +  MNoratvw st matnrial stoukd Be remsved from the sde Nalr,

be tismed unkss isstructed by the City

+ Nulure's finww afcuald’ crewvw faguwcy of muvidenuw suie fronr nuw
(RCtruNy 2697) shyongh Juane or Y [Aeporiding on wexir condifons) fo
ewducu Hiw sevaralive cover o8 ol siluy o coader S5, AECON ncawmunuy af fuval
Awcokl melec pov sovhl aks fo al shes

Petse ave e the oew

e G g i en i Tuidog
-+ ARt AHIRAR e A AR
A 2Nk wheh haz exn It lonsl y simcd
ore 11 1w nrsrze iz (i ae Ihe roginx cn bl wikie
Mg ere shio sdoyed. Ths iz noiiesuds

e by ganz o0

+ Maceea loeow wsepenecess wcle seads ol i Fdbow nz wem v uiclbeusce wuil.

PYnRorand 23095 9203 d Choezd MM (Grealens comananam ol JEper Sl 7.

As chacuasad pravisualy, do not remove Salen wllows from the
resprowt quickly 2nd are @ praat woy 10 increase e treo canoe|
the wilow is & fleod hazard, OFarwise, Sn-site liees are nesdel

wandards, and the liper wikows Wil avarmualy shade out thy o Contire o monor and spray e
CUCHEIUS SLMES Thet a0 1sprouti’g
on-ste. The mantenence crew snould
LIy T Piw SPIOUS (0IVes) with Garkon
o 8 mtatie atematve (folomng label
InsiTucSons) 2nd repeat every 4 1 6 wosks
unts no more resprouts agpear. A bal cont
e 3c0d shoots can be ot

¢ Acacs sapings should be emovec 18
largis SHD Décon Gstabbadad wihin tha
restoration sie 1 $hould Bs0 be remoec

pariand chrysanthemum [Slebéonts comnadum It was previcusly

chsrved it B scudfen and wong B west skpu med with B Encele cwitmcs

incraasing Sow in the channal

Mairtanance shoud de conducied te-monthly (twke 3 mont|
from now throush Juse o Juby in an aBiat 1o conbol sedy el

= Monitor and soray

Viwta Orive)

Lower Site 7 (betwesn Moulton Parkway and Nueva

o Cucyplus stamo sprovis should conirue Ic te
raged wih Garion (fclowing ladel Insyuaions)
v repeatnd overy 410 € weeks 't 0 Tow
resprouts sppear Al et point. e deod shools
can be et

Uppee Stte 7 (north of Mowtton Parkway)

=

herticide. The sle rould be waked in ts entirety
1o remows o $a0ings and young Yees. There are
large specimens song the easien dowrsyean
sope

« s of Fabruary 2711 Te two large 90 vees remaly
3l % Ste O One was identfind last October rng
the ste vislt wih the Oty Nalwe's Image, and
AECOM and 12 oher s neaty coservec wong the
weslem upsiream siope on HOA propedy. These species aee highly mvostes (0 fparan
wyshurs wnd shcud b mermchatuty removes. A wimpls ek by i o o conbm
the avaence of neting birds. This (s Me fourm svaindar & the Gty sepreed is
qyera yea agn,

Upper Site  (botwoen La Paz Rood and La Plata)
+ Remove Braziian pecper tree akong wa kwary

o Boshgtus sspngs oceur hroughoul hiy v
They should De sprayed wilth herticice. In
addiion sucahelus stuvgs need 1 be
reszeayed Ul the StUTOS N0 CADAT FRSDRoUT

Merdr for parrgrics Griess and L

The acacia 00 the west sooe are encroachng
Inohe sle and Sxoukd be kept trimmed back to
alow the natrse panks room IG grow. Natures.
IMage can use 1he nathie Shuts as @ ‘wlenesce
4o 1he Niston cal restoryion boutcary.

Lower Site 2 [south of La Pala)

« Doa thorough check for tamensk and se2e lavender
Chamuenive) o ) iyt e she, e souss e HO
TANVARISK: pleass hren 3 superiscr confir ol this is
SO

Thorougnly ¥ el 1he west slope 0nd push back acacia
This is & o Sided arew and the craw appaws o be
focusing on the cast side (closest 1 the stroey.
Natures Image can use the nadve shnbs as a reference
dor e nistoncal restorenon bouscery.




Quantitative Monitoring

Detailed data collection for hydrology, soils,
vegetation and sometimes wildlife if an
objective and associated performance
standard.

Some examples are provided later of monitoring
programs for Streams and Vernal Pools




Stream Restoration Monitoring Requirements*

Pre-Construction:

» WQ: DO, Temperature, Conductivity, pH - STATE CERTIFIED LAB
» Benthic: Should follow standard protocols — STATE CERTIFIED LAB

Post-Construction:

» As-pbuilt survey: Cross-sections/profile
®»Permanent locations
»|nstalled at frequency of 1 per 20 bkfl widths
» 50% pools & 50% riffles
®» Profile for length of restored channel

» Crest gauges installed at mitigation and reference sites

» \Vegetation Plots: Boundaries staked and marked.
» Plofs represent 2% of planted area
» Planting should occur 11/15 - 3/15.
» All stems (plots)tagged, numbered, and species noted. +charleston District



Adaptive Management
332.7 Management

Why?

®» Address unforeseen changes

® |.earn from success/failure
® [ncreased sustainability &
uces uncertainty

w?

® Plan, including contingencies
= Monitor

®» Analyze outcomes

» Adapt

® [ncorporate results into future
actions!




Long-term Management

332.7 Management

Site Protection - Real Estate Instrument or other

Sustainability - mitigation should be "self-sustaining”but
management may be needed to meet objectives

Adaptive Management - measures to address unforeseen
deficiencies

Long-term Management - Ensure sustainable mitigation
after performance standards are met

Construction
Project and
Approval Performance
Monitoring

a)




Long-Term Management and Monitoring Plan
Elements

Background conditions
Characterize site

Instrument requirements
Management goals & objectives
Management strategies & tasks

Adaptive management plan &
rocedures

Reporting procedures
Contingencies

Legal provisions

Funding mechanism and task
itemization



The Monitoring Program that Never Dies

Watershed Needs Design
SUSTAINABILITY? 4 " Baseline Data eotogie
Ob]ectlves Performance Standards

Construction/Installation
Monitoring 120-Days

Adaptive Management

Adaptive Management
e - Interim Monitoring

5-years min.

Ecological Performance
Success and “Sign-Off”

Long-term
Management o ' 4
and Monitoring &«
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