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Special Area Management Plan

* Objectives
* "..develop and implement a watershed-wide aquatic
resource management plan and implementation
program, which will include preservation, enhancement,
and restoration of aquatic resources, while allowing
reasonable and responsible economic developmenT ang.—

activities within the watershed...”
* Establish general programmatic perml‘rs for activities

regulated under the 404 Program
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Special Area Management Plan

* Regquirements (Regulatory Guidance Letter 86-10)
* Area experiencing rapid development and heavy
permitting activity
* Active involvement of federal, state, and local

governmental agencies, non-governmental agencues and
stakeholders - | |

* Coordination with existing programs in es‘rablushmg
protection and management areas

. Deflned regula’rory produc‘r (i.e. gener'al per'mn’r)
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$ | :_Specia[ /”lrea- Mandgeme”t @[qn

* Payoffs

* Regulated public gets an efficient and pr'edi-c’rable
permit review process

* Corps gets the capability to look synop‘ncally at
Waters of the United States (WoUS) within in a
watershed context
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SAMP Watershed Locations

Los Angeles O

--5an Diego Creek

Western Riverside

San Jacinto Cotinty

San Juan/San Mateo

Camp Pendleto

Oceanside

San Diegao County

San Diego




Q{zparzan Ecosﬁtems -

Areas along ephemeral m‘rer'ml‘r’ren‘r and perennlal sTr'eams where =
surface and/or groundwater interactions result in dls’rmc’rnve
geomorphic features and vegetation communities

* Normally includes the bankfull stream channel ac‘rlve floodplam and

| mfr'equen‘rly flooded terraces | i
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This func’rlonal" defmmon of mparlan ecosys’rem of‘ren encompasses
. _areas ’rha’r are no‘r r'egula‘red WoUS ik
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i Q{zparzan Qicosystem I ntegrzty

. Rlpar'lan ecosysTem integrity is defmed in the context of a reference
condition prior to cultural alteration
* High integrity riparian ecosystems exhibit the full range of physical,
chemical, and biological attributes and processes that characterized
riparian ecosystems in the region, over short and long term cycles, and
* Support a balanced, diverse, and adaptive biological community that has
resulted from evolutionary and biogeographic processes
* The infegrity of riparian ecosystems depends on physical, chemical,
and biological attributes and processes across multiple spatial scales
including the riparian ecosystem proper and its drainage basin




- MAREI Approach

* Phase 1: Identify location of riparian ecosystems

* Phase 2: Conduct baseline assessment of hydrologic, water
quality, and habitat integrity of riparian ecosys‘rems

®* Phase 3: Conduct alternatives analysis
* Phase 4: Develop a watershed restoration plan

* Phase 5: Conduct supplementary studies for mdlca‘ror
revision/verification/calibration '



As with all a‘r‘remp’rs fo ShIfT par'adlgms we are cur'r'en‘rly
- caughT ina concep’rual/seman’rnc vortex -

| i Don‘r despalr' ’rhns |s a normal and necessar'y s’rep albel’r _ =
_painful et i



 Observation *2
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~ * Determination of Where, When, and How Much '



Observation *2

The integrity of wetland ecosystems depends on physical, chemical, and
biological attributes and processes across multiple spatial scales including
the wetland ecosys‘rem proper, ad Jacen‘r upland areas, and its drainage
basin i i

There is a difference between assessing the function/condition/integrity
of wetlands in a watershed using "site specific techniques, and assessing
function/condition/integrity of wetlands in a watershed using techniques
that explicitly consider structural characteristics and processes across
multiple spatial scales in the assessment



Classifying Wetland Assessment Technique

i
Calibrated : HSPF / MIKE SHE / SWAT . . . .
Quantitative .s s e s 5!1 +i
Uncalibr‘a‘l‘ed EE . E “"”EE ................................. ?..?....A:pqrzafh
HGM: = MAREI s
: IBI:
i ...... A 8 bR e Al e
e b WEE
PFC
BPJ ......................
Site Specific Reach Watershed Regional

Spatial Scale



_ Observation *2

* Conclusion

* The s’reps for guudmg compensa’ror'y mmga‘rlon in wa’rer'sheds
need to provide explicit guidance on how wetlands in a wa’rershed
should be assessed (i.e., sn‘re specnflc VS, mul‘riscale)



. Flves»reps fér?éq'gdihg CompeHSGTO'”Y ’V\"“9a'“°n "
; LaﬁdScaRe Aséeé?ﬁen?'(?_) | .
L II—II.i';‘ror_ic:a'l'Asses.s.r.r;n‘r_ s
Aééessmen’r gf;'.'.?‘.’;".‘di”ing AqUGT'C Resources (éééelihé?)
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 * Determination of Where, When, and How Much



Observation *3

* Scoderi and Shabman (2001)

."recognition of the surrounding watershed condition is essen'r_lal to selecfing
a location for a particular wetland restoration or creation site..

However.."regulators and in-lieu-fee administrators we interviewed are
suggesting much-more. They believe that compensatory mitigation should be
governed by priorities for wetland restoration and protection in individual
watersheds rather than by the current regulatory practice of favoring on-
site and in-kind replication of wetlands IosT to fill permits.”

“Some people agree in principle ’rha’r watershed-oriented compensatory
mitigation is environmentally desirable but view it as unworkable until for'mal
watershed plans have been developed for all of the nation's watersheds.”



Observation *3

* Scoderi and Shabman (2001)
* _"we do not believe that formal watershed pl.ans are necéséar*y..."

* "In the in-lieu-fee programs we studied, the program administrators and
Corps regulatory staff jointly select the types and locations of mitigation
actions that serve their understanding of watershed priorities for wetland
restoration and protection. This is a workable and low-cost process for
guiding decisions on compensation actions that would best serve watershed
priorities in consideration of what was or would be lost by fill permits.”



ﬁ Questions I am Supposed to Answer
* What criteria did you use to analyze prlormes and

restoration options?

* How were the criteria developed (i.e., what
information or data were used)?

* What tools were employed to compare the criteria
(i.e., ranking, GIS, other decision support tools)?



 Answers to Questions I Heard

!

* What criteria did you use to analyze pr'lormes and
restoration options?

Rich Sumner: reference profiles

Josh Collins: restoration of habitat (consensus on ’rar'ge’r

- quanh’rnes)

Cara Stallman: consensus (arbitrary?) ranking based on site
specific assessment of condition

Eric Wold consensus (arbuTrary’) based oh site specn‘lc

' assessmen‘r of condition



i  Answers to Questions I Heard

* How were the criteria developed (i.e., what
information or data were used)? B

* What tools were employed to compare the criteria
(i.e., ranking, GIS, other decision support tools)?



My Answers to Questions

* What criteria did you use to analyze (selecf’)
pmor'mes and restoration options?

* Biggest Bank for the Buck
~ * Restoration in Selected High Integrity Subwatershed(s)
* Restoration of Target Species Habitat

* Develop Connections Between Exus’rmg Large Riparian or
| Upland Habn‘a’r Pa’rches | i



My Answers to Questions

* How were the criteria developed (i.e., what
‘information or data were used)? I
* Consultation with the Los Angeles District

® What tools were employed o compare the (results
of each?) criteria (i.e. mnkmg GIS other decnsuon

support tools)?






Phase 1: Identification of Riparian Ecosystems

* Planning level delineation of Waters of the United

~ States (WoUS), aquatic resources, and r'lpar'lcm
ecosystems (Bob Llchvar CRREL)

* Develop GIS covemge for WoUS and riparian
ecosystems using aerial photographs and
topographic maps

. * Verify witha s‘rr'cn‘lfled r'andom array of fleld
~ samples

® Assign a "probability” of jurisdictional status to
each mapped polygon based on federal and state
cr'l’rerla = |
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 Phase 2: Baseline Assessment

* Define riparian ecosystem assessment units

* Assess hydr'ologlc water quality, and habitat m_Tegrl’ry of
the riparian ecosystem units using mdlca‘rors of across
multiple spatial scales '

* Calculate integrity indices and m'regm’ry units for each
assessment unif | - -




i Q{zpanan Keacﬁ }lssessment Umts

* Riparian reaches are defmed as a segmenT of r‘lpar'lan ecosys’rem alonga
mainstem channel that is relatively homogeneous with respect to geology

. geomorphology, stream channel geometry, substrate, and hydrologlc r'eglm
vegetation communities, and cultural alteration

* Riparian reaches are initially identified remotely using aerial pho’ros /
- topographic maps, and then verified / revised during field data collection

Reach 3 = Reach 2 = Reach 1

Matural Vegetation ) Agricultural - Urba.nized
and with Ditches and with
Stream Channels Incised Engineared

Stream Channels Stream Channels



Riparian Reach 1 [RR-1]
[] RR-1 Local Drairege Boundary

n RR-1 O@minage Baszin Boundary
[] Mther Local Drainage Boundaries

A Monwetland Waters
: Wietlands




Number of Riparian Reaches

Western Riverside

San Jacinto Colinty




Assessment Indicators

* "Indicators” are used fo assess the attributes and
characteristic that influence riparian ecosystem
integrity

* Indicators capture information at three spatial scales

* Riparian reach (riparian ecosystem proper)
* Local drainage | |
i D-r'ainage basin -




Spatial Scales of Assessment

[~ | Riparian Reach 1 [RR-1]
[] rR-1 Local Drainage Boundary
n RR-1 Ominage Basin Boundary

[ Mher Local Drainage Boundaries
S 7 Monwetland Waters

Wit lamds




Hydrologic Indicators i :"t

Hydrologlc mdnca‘rors
reflect: | '

* The fr'equency e
magnl’rude and ‘rempor'al
distribution of sTr'eam
dlschar'ge | |

* Interaction be'rween The
- stream channel and ‘rhe
floodplam




Hydrologic 1 ndicators "

i H}{d'r"ologic:"i'l?;t'dic':'a’ror's ih‘élUde:
* Extent of Impervious Surfaces
* Altered Hydraulic Conveyance

* Surface Water Retention in lakes, reservour's  and ponds s
* Perennialized Stream Flow i =
* Hydrologic Interaction between stream channel and floodplam

Impor'r Expor"r and Dwersnon of Sur'face Wa’rer




. Water Qua[zty I ncfzcators

Wa’rer qualu’ry mdlccn‘ors r'eflecT

* Land use in a drainage basin with respect ’ro the po’ren‘rlal increase in
non-point pollutants at mul‘nple spatial scales

| ‘ The stream delivery system in terms of magm‘rude fr'equency and
’rempor'al dISTr'IbLITIOH . | L

Hydrologlc m‘remc‘rlon be’rween s‘rream channel and floodplam




Water Quality Indicators

Wa'rer' quality indicators include:
Altered Hydraulic Conveyance - Reach Scale
* Altered Hydraulic Conveyance - DB Scale
* Surface Water Retention
* Perennialized Stream Flow
* Import, Export, or Diversion of Surface Water
* Floodplain Interaction |
* Sediment Regime
* Extent of Riparian Plant Communities
* Land Use/Land Cover - Nutrient Increase
* Land Use/Land Cover - Pesticide Increase
* Land Use/Land Cover - Hydrocarbon Increase
* Land Use /Land Cover - Sediment Increase




Halhtat [nafzcators

Habitat ihdica‘rar‘s' r.'.eflecT"": -

'+ Spatial extent and quall’ry of rlparuan __
; 'hClbITGT -

ol Con’rmuu’ry / Connec‘redness of
riparian habl'ra‘r a’r mul’rlple spa’rnal
scales -

ol SPGTIGI extent and quall’ry of
_adjacent non- rlparlan habn‘a’r (| e.,
uplands) -




ﬂalhtat Incfzcators

! ..Ex’ren’r and Condmon of Rupaman Plan‘r Communmes
. Extent of EXOTIC Plan’r Specues |
_?_.Rlpaman Cor'r'udor COHTIHUITY Ruparlan Reach Scale
j .'Rlpaman Cor'rudor Con’rnnun’ry Dr'alnage Basm Scale_ .'
- Land Use / Land Cover - Rlpar'lan/Upland Boundary .

.Land Use / Land Cover - Upland Buffer o




7 nc[ic._ator Scores

* Indicators, and other variety of other characteristics,
are measured in the field or from aerial photos

* Indicator are assigned a score from 0-100 reflecting
the degree of deflection from the culturally unaltered
“refer'ence condition”, for example:

* percent of culturally unaltered land use / land cover
° percent of culturally unaltered stream channel

* Selected indicator scores are then aggregated into
hydrologic, water quality and habitat integrity indices



~ Integrity Indices

* Integrity indices are relative measure of deflection
from reference condition not an absolute measure of
ecosystem integrity | |

* Integrity indices also provude are relative estimate of
cumulative impacts

* Integrity index = area of rlpar'uan reach r'esul’rs in
m‘regrl‘ry units



Range of Indicator Scores

The range of
scores for
individual
indicators and
integrity indices
exhibit an even
distribution

This result is
consistent with
the range of
conditions
exhibited in the
watersheds
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Summary of Indictor Scores

BE-21
BE-Z0
BEE-15
BE-18
BE-17b
BE-17a
BE-16
BE-15
BE-14
BEE-13
BE-12

RCB-DBE

LULES-H

Bell Canyon RR - Indicator Scores

CABUF - SR SWIED LULC-N - LULC-P

LULC-S - CABND SR




nta Margarita Watershed - Hydrologic Integrity Indice

Sm hydrology indices 12-31-02.shp
I Hydrologic Indices 6 - 11
[ ] Hydrelogic Indices 11 - 16

[ Hydrelogic Indices 16 - 20

I Hydrologic Indices 20 - 25

[—] Sm local drainsm 12-31-02.shp

Il Lakes and Reservoirs W E
D 0 10 20 Miles
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Santa Margarita Watershed - Water Quality Integrity Indic

Sm water quality indices 12-31-02.shp
I Water Quality Indices 12 - 19

[ ] water Quality Indices 19 - 26

[ Water Quality Indices 26 - 33 ;

B Water Quality Indices 33 - 40 |

[] sm local drain sm 12-31-02.shp

Il Lakes and Reservoirs W E
D 0 10 20 Miles




Santa Margarita Watershed - Habitat Integrity Indices




 Phase 3: Alternatives Analysis

* Objectives
* Develop a "preferred’ alternative using baseline assessment
results and other criteria: - -

* Medium to high integrity indices
* Corridors connéc’ring exis‘ring' large patches |
® Supporting threatened, endangered, or sensitive species
* Critical habitats and management, conservation, or research reserve
. areas ' ' ' '

* Assess direct and indirect impacts of all alternatives
* Simulate direct and indirect effects of each alternative on

indicators

* Recalculate integrity indices and integrity units
* Compare baseline to simulated results using selected criteria




General Land Use Plan
Alternative
"Impact Area”

Resource Based Alternative
"Avoidance Area”




Alternative Transportation Corridors

Dana Point
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(Criteria for Comparing Alternatives

WoUS directly and indirectly impacted (area / length)
Riparian ecosystems directly and indirectly impacted (area)

Critical habitat of threatened, endangered, and sensitive
species directly impacted (ar'ea)

Quantity of hydrologic, water quality, and habitat integrity
units for riparian ecosystems dlr'ecﬂy and mdlrecﬂy -
impacted . . ,

Change in hydrologic, water quality, and habitat integrity
units for riparian ecosys‘rems dnrec‘rly and mdlr'ec’rly

|mpac’red
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Miles of Stream Channel Directly Impacted

(Ultimate Corridor Footprints)

ATC |

A7C-7SV |
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corridor Alternative

Arroyo Toad Critical Habitat
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Loss of Water Quality Integrity Units in Directly Impacted
Riparian Ecosystems (Ultimate Corridor Footprints)
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nta Margarita Watershed - Hydrologic Integrity Indice

Sm hydrology indices 12-31-02.shp
I Hydrologic Indices 6 - 11
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Santa Margarita Watershed - Water Quality Integrity Indic

Sm water quality indices 12-31-02.shp
I Water Quality Indices 12 - 19

[ ] water Quality Indices 19 - 26
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Santa Margarita Watershed - Habitat Integrity Indices




Phase 4: Watershed Restoration Plan

* Objective

* Develop watershed wide restoration plan that establishes

restoration templates and priorities for riparian ecosystems

. Appr'oach
* Classify each riparian reach by geomorphic zone
Identify current condition of each riparianreach
Determine appropriate restoration template based on condition
Estimate relative level of effort required for restoration

Simulate the change in hydrologic, water quality, and habitat
indices following application of restoration template

Identify priority restoration areas based on selected criteria




Geomorphic Zones

Zone 1: “V” Shaped Valleys

Zone 2: Colluvial Valleys




- Zone 1: V" Shaped Valleys




Zone 2: Colluvial Valleys




- Zone 3: Boulder Dominated
T looc p[azn/Tem_ce C Qmplé_ es




one 4:  Small Alluvial Valleys







Geomorphic Zone Assignments

Geomorphic Zones
Impractical
Geomorphic Zone 1
Geomorphic fone 2

/\/ Geomorphic Zone 3

./ Geomarphic Zone 4

Geomoerphic Zone 5

-

& Miles
—




5 Natural Restoration Template |

B . LEGEND

@ ' Characteristic Species/
- 3 Community Types

Rangeland (annual grasses & forbs)

i
.‘;@’k Coastal sage-scrub or chaparral

Existing Condition
* Qak woodland

Sycamare

2 X
“jﬁ' Willow
i

% Mulefat

! Arundo and other exotics

Restored Condition




 Incised Restoration Template

LEGEND

Characteristic Species/
Community Types

Rangeland (annual grasses & forbs)

Coastal sage-scrub or chaparral

Existing Condition
* Oak woodland

%5
5 ]
“e 7% Sycamore

i
JQEQ Willowy
il

$ Mulefat

3.‘-_:: Arundo and other exotics

Restored Condition

First Terrace - ~© " Second Terrace
Width: 1.8 m - Width: NA- .. .

ankfull Width: 1.5 m - Bankfull Depth : 0.15m ~ Floodprone Width: 2.4 m
| | | Height above Bankfull: 0.45m - Height Above Bankfull: NA



Constrained Restoration Template

" "5

Restored Condition

R\ SN

LEGEND

Characteristic Species/
Community Types

@ Mulefat

S
' Arundo and other exotics
= g

* Qakwoodland

Fe
¥
~ Sycamore




W lggraded Restoration Template

LEGEND
Characteristic Species/
Community Types

Rangeland (annual grasses & forb:

w@‘s Coastal sage-scrub or chaparral

* Qak woodland

Sycamore

-xisting Condition

Willow

% Mulefat

Arundo and other exotics

Restored Condition




Engmeerecf Q{éﬁomtiéﬁ 'Cl’emﬁ[gte

N

Characteristic Species/
Community Types

Al
iﬂﬁ
-3 Sycamaore

Xisting Condition

g
o 25 "
L0 willow

g Mulefat

¥ 3‘* o 1‘ Arundo and other exotics
TR oy

estored Condition




Restoration Template Assignments

N

Restoration Templates
Matural Tem plate
Incised Template
Constrained Tem plate
Engineered Template

AN\ Impractical

5 Miles
——




Relative Level of Effort

!

_eve
Level
Level

of Effort - None (1)
of Effort - Light Planting (3)
of Effort - Light Earthwork / Moder'a’re to Heavy

Planting (6)
Level of EfforT Moder'a‘re Ear"rhwork / Heavy Plan’rmg

8)

Level of Effort - Heavy Ear‘rhwor'k / Heavy Plan‘rmg (10)




Relative Level of Effort

N

Level of Effort
1 Unit

AN/ 2 Units

3 Units

4 Units

§ Units

NW Units
& Miles

—




Phase 4: Watershed Restoration Plan

* Objective

* Develop watershed wide restoration plan that establishes

restoration templates and priorities for riparian ecosystems

. Appr'oach
* Classify each riparian reach by geomorphic zone
Identify current condition of each riparianreach
Assigh appropriate restoration template based on condition
Estimate relative level of effort required for restoration

Simulate the change in hydrologic, water quality, and habitat
indices following application of restoration template

Identify priority restoration areas based on selected criteria




Change in Hydrologic Integrity Index
Following Simulated Restoration

N

Hydrology Index Increase
0 -0.08

NEDB 0.16

U1E 0.24
Nﬂid -0.32
5 Miles

e ———




Change in Hydrologic Integrity Inde
| Level of Effort
Following Simulated Restoration

N

Hydrology Index Increase / Lewvel of Effort
0-0333
0333 -D.665

ﬁl’;ﬂ.ﬁﬁﬁ -0.998
Nﬂ.ﬂﬂﬂ -1.33
& Miles

L ——————




