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Objectives

« Characterize the quality of salmonid freshwater
habitats and threats to those habitats

* Provide baseline data and tool that can be used for
trend monitoring to gauge the effectiveness of
Recovery Plan implementation and to enable
adaptive management.




SONCC Coho Populations
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»Southern Oregon / Northern
California Coast (SONCC)

»The SONCC coho populations are
those defined by Williams et al.
(2006):

- 45 historic populations

- 7 major population groups

Coho Salmon ESUs
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Steelhead Population Boundaries
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Challenges

« Large geographic area
— ~75% of California Coast, ~20% Oregon Coast
» Data:

— What is available?
— Who has it?

— How do we obtain it?




Application of CAP to
Salmonid Recovery Planning

» Adapt The Nature Conservancy’s widely-used
Conservation Action Planning (CAP) Excel
Workbooks to recovery planning for:

— Southern Oregon/Northern California Coast coho
(SONCC) salmon

— South-Central California Coast (SCCC) and




Overview of Methods

« Use existing data, supplemented by professional
judgment, to characterize salmonid freshwater habitat
quality and identify Threats posed by land/water
management

« Establish Reference Values for the aquatic habitat
Indicators and Threats

« Link observed aquatic habitat conditions to upslope
conditions




CAP / Access System
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CAP Structure and Terminology

Targets

- : i ‘Disease and Predation
Key Ec_:ologlcal Channel Sediment Hydrolc_)glc Riparian Forest Cond.
Attributes Structure Supply Function -Water Quality

\ *Barriers
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Geographic Extent of Klamath Resource Information System
(KRIS) Projects in the Pacific Northwest
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County Boundaries

California, Oregon, Nevada

/

Data Sources

»Existing data were integrated from
numerous state and federal
agencies, non-profit groups, and
tribes.

»For example, 1300 datasets from
existing Klamath Resource




Data Sources (partial list)

— National Marine Fisheries Service (NMFS)

— California Department of Fish and Game (CDFG)
— State Water Resources Control Board (SWRCB)
— California Department of Forestry and Fire Protection (CDF)
— U.S. Environmental Protection Agency (EPA)

— U.S. Fish and Wildlife Service (USFWS)

— U.S. Geological Survey (USGS)

— U.S. Bureau of Reclamation (BOR)

— U.S. Bureau of Land Management (BLM)

— Yurok Tribe, Karuk Tribe, Hoopa Tribe

— Klamath River Information System (KRIS)




> Professional judgments from USFS Region 5
watershed assessments used for SONCC and
SCC/SCCC CAP workbooks
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Watershed Condition Classes
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Intra-population Variability of Indicator Values

Lower NF Mattole R.

« CAP workbook structure
requires distilling data
down to one number per
population and indicator,
yet substantial variation

@@ enel can exist within

population

Temperature
Monitoring Site




Indicator Rankings

 Existing field data for each Indicator are ranked
(Very Good, Good, Fair and Poor) according to
reference values

* Rules for rankings are from peer-reviewed journals,
agency documents or data distributions:

— California State Coho Recovery Strategy (2004)




Documents to Support Reference Values

GUIDE TO THE REFERENCE VALUES USED IN SOUTH-
CENTRAL/SOUTHERN CATLIFORNIA COAST STEELHEAD
CONSERVATION ACTION PLANNING (CAP) WORKBOOKS

GUIDE TO THE REFERENCE VALUES USED IN THE SOUTHERN
OREGON/NORTHERN CALIFORNIA COHO SALMON RECOVERY
CONSERVATION ACTION PLANNING (CAP) WORKBOOK

PREPARED BY KIER ASSOCIATES AND
NATIONAL MARINE FISHERIES SERVICE/ARCATA

JUNE, 2007

KIER

ASSOCIATES

Frsiezrers AND
WATERSHED PROFESSIONALS

PREPARED BY KIER ASSOCIATES AND
NATIONAL MARINE FISHERIES SERVICE

JANUARY 2008

KIER

ASSOCIATES
FEBiek ReES AND
WWATERBHED




Table 1. Indicators of aquatic habitat surtability for coho salmon and CAP reference values.

Indicators ’ :

Aq Macrosverts (EPT) ==]12 121-179 18- 23
Aq Macromverts (Richness) <25 25-30 30-40

- guverts (B-1BI) =40 40-60 60.1-80
Embeddedness =407 CT=40%% 22.1-20%
Pool Depths <2 Pt 23 ft 333 f
Pool Frequency (length) <35% 35-40% 40-50%
Pool Frequency (atea) <10% 10-20%% 20-35%
Barrier (habstat dry) =5% 1-3% <1%
LYD (key pieces/mu) =1 1-2 2-3

LWD <20 ft. wide
LWD 20-30 £t. wde
LWD =30 ft. wide

Canopy Cover

=35 pieces/mu

=25 pieces/mu

=16 pieces/mu
<60% shade

Canopy Type =40% OpentHW

Ripanan Condition (comfers

=36" dbh / 1000ft for 100 =75

ft wide buffer)

D30 (median particle size) <38 mm =128 mm

% Sand <6.4mm (wet) =30°%

% Sand <6.4mm (dev) =23.6%

% Fines <1lmm (wet) >17%

% Fines <1mm (dry) >12.6%
VStar =025
Temperature (MWAT) >17°C
Temperature (MWMT) »18.3°C
Tugbdsty =720 hes =25 fom
oH (anaual maxmimum) >8.75

35-53 pieces/m
26-36 pieces/mi
16-33 preces/mu
60-70%5 shade
30-40% OpentHW

75.0-125

38-50 & 110-128
25-30%
21.5-25.8%
15-17%
11.1-12.6%
0.21-0.25
16-17°C
17-18.3°C
361-720 =25 fou
8.5-8.75

54-54 pieces/mu
37-64 pieces,/mu
33-60 pieces,/mu
70.1-80% shade
20-30% OpentHW

125-200

50-60 & 95-110
15-25%
12.9-215%
12-15%
89-11.1%
015-021
15-16°C
16-17°C
120-360 hes =25 fnn
8.25-85

Very Goaod
»2
=40
~ 20

<=25%
=331t
=50
=>33%
0%
=3
<83 pieces/mu
<63 pieces,/ mu
<60 pieces,/ mu
=80% shade
<20% OpentHW

=200

60-95 mm
<15%
<12.9%
<12%
<§.9%
<0.15
<15°C
<16°C
=120 hrs =25 fan
<8.25



Table 1. Attobutes and Indicators of aquatic habetat sutahility for southern Californ:a steelhead SCCC and SCC DPFS population CAT reference values.

Artribute Indica YVery Good E A

j Agquatic Insects (EFT) X = =
Water Caality Aguatic IBI =44 40-60 a-50 =80 = X X
2 e X X x
Baroiers Fish Passage (%0 of Area Accessible) e &0-80%0 B0-95% 25-100%% E = =
Sediment Supply Emheddedness =350 25-35% 20-25% <20 %a X X X
Flocdplain and
. ) 2 2-3 3-3.3 >33
L St Pocl Depths (feet) 2 -3 3-3.3 3.3 X X X
Flocdplain and y . . ; S
. <35 e =30 =5
fR i Pocl Frequency (length) A5 354005 40-20%% 0 X x =
Floodplain and : Bk
- | Steactue Pool Abundance (categooy) 1-1.99 2299 3-3.99 4 E = =
Barriers Fish Passage (%% of Doy Habitat Trpes) =50 1-5% = 1%: 0% X X X X
Biparian Forest L N ) 2
<600 708 70-80%/
Conditi Canopy Cover al%e G0-T0%% 0-80°% B0 x X X
R.LPEI.‘L'EIEI. Fm:est Ripanan Condition (Vs Forest, Wetlands, or 50 S0.70% 0805, R0, ot = w g
Conditions Shiuh)
. : gy
Emie i s marpshatit Loms (1 hefne s <50% 50-70% 70-80% >80% r x x
femEning)
Water Quality Water Temperamure (MWHT) =25 22.5-25 17-22.5 <17 X X E
Water Quality pH X X X E X
Water Chaality DO, (max dev. ¥ samraton) =2 % 14-20 %% 10-14 %% =10 %% X %I X
Water (uality Ammonia (% of CCC chronic) 10074 50-100%% 10-5074 <10°%% X X X
Water Cality Pedplton (anmal max Chl a/m?) =150 125-150 100-125 = 100 T x x
Water Cality Total Mitrogen (mg/L) >15 08-1.5 0408 =04 T x x
Water Chaality Total Phosphoms (mg/L) =0.15 00e-015 0.02-0.06 <0.02 X x
Floodplain and : G 5 ] ) Fonctioning Properly
. R Floodplain Connectivity (USFS Judgment) Impaired Abgidk E e X X X X
Hydrologic Function Water Quantity Flow (USFS Judgment) Altered f;::ﬂ Unaltered X X X E
Biparian Forest ¢ - : o i : Fonctioning Properly
Condifi Stream Corndor Vegetation (USFS Judgment) Impaired Atk E e X X X

Disease and Predation  [No availahble data]
= List of conservation Targets (life stages) that the indicator applies to (E = Egp, F = Pry, | = Juvenile, 3 = Smolt, A = Aduali)



Electronic Bibliographic Collection

Hundreds of reference documents made available in electronic form so that
CAP users and reviewers can access the scientific papers cited as the basis
of Indicator and Threat thresholds.

EPA IWRRI

Unked States Environmental Protection Sgancy ldaho Water Rescurces Ressarch Instituts
Fegion 10 Urisrsky of Idahe

1200 SbethAvenus Mozow, ID 33043

Seattie, WA 22101

Hlzska = ldsho = Oregon =Washingeon July 1999 EPA 910-R-08-014

) NMFS_Indicators, Stresses, Sources References - Mozilla Firefox Aquatic Habitat Indicators

File Edit \iew Go Bookmarks Tools Help

Qg o [@ o l%l I';'._I @ |U Files/{ i (NMES_CAP_Eibliography/Master_Bibs_MMFS. Hem

U California Digital Ort... U Customize Links |_| Free Hotmail |_| RealPlayver |_| Office Directory: LS ... Mozilla Firefox Start ... Mozilla

and their Application to \Water
Quality Objectives within the
Clean Water Act '

National Marine Fisheries Service CAP Database Projec

Bibliographic Resources for Ranking Indicators, and Threats

December 2006

Armentrout, 5. H. Brown, S, Chappell, M. Everett-Brown, J. Fites, J. Forbes M. McFarland, J. Riley K. Rob
and ME_ Williams. 1998 Watershed Analysis for Mill, Deer, and Antelope Creeks. U5, Department of Agri
Almanor Ranger District. Chester, CA. 299 pp.

Asarian, E. and J. Kann. 2008 Klamath River Nitrogen Loading and Retention Dynamics, 1996-2004 Kier
the Yurok Tribe Environmental Program, klamath, California. 58pp + appendices.

Earbour, M.T., J Gerritsen, ED. Snyder, and B Stribling. 1999 Rapid Bioassessment Projee®s for Use |
Feriphyton, Benthic Macroinvertebrates and Fish. Second edition. U.S. Environme pPtection Agency, O
EFA 481-B-99-002.

Earnard, k. 1992 Fhysical and Chemical Conditions in Cohgg®Tion (Oncorhynchus kisutch) Spawning Ha
California. Masters Thesis. Humboldt State University#®nta CA. 81 pp. without appendices.

Earmard, k. & 5. MWcBain. 1994 Standgw®o Determine Permeability, Dissolved Oooygen, and Wertical Particle Size Distribution in Salmonid
Spawning Gravels As FHR o # 15 US Forest Service, Region 9. Eureka, CA 12 pp.

Eartholow J.h. 1989 Stream temperature investigations: field and analytic methods. Instream flow information paper no. 13, Biological Report
29017). U5, Fish and Wildlife Service, Fort Collins, Co.



Ode_et_al_IBl_SCC SCCC.pdf - Adobe Reader

Edit View Document Tools Window Help

HE ML R[]/ e @ [5%]

DOl: 10.1007/s00267-004-0035-8

A Quantitative Tool for Assessing the Integrity of
Southern Coastal California Streams

PETER R. ODE*

Aquatic Bioassessment Laboratory
Water Pollution Control Laboratory
Department of Fish and Game

2005 Nimbus Road

Rancho Cordova, California 95670, USA

ANDREW C. REHN

Aquatic Bioassessment Laboratory

Chico State University Research Foundation
2005 Nimbus Road

Rancho Cordova, California 95670, USA

JASON T. MAY
3421 | Street 1
Sacramento, California, 95816, USA

riparian) that quantified stressors acting on study reaches.
We screened 61 candidate metrics for inclusion in the B-1BI
based on three criteria: sufficient range for scoring, respon-
siveness to watershed and reach-scale disturbance gradi-
ents, and minimal correlation with other responsive metrics.
Final mefrics included: percent collector-gatherer + collector-
filterer individuals, percent noninsect taxa, percent tolerant
taxa, Coleoptera richness, predator richness, percent intol-
erant individuals, and EPT richness. Three metrics had lower
scores in chaparral reference sites than in mountain refer-
ence sites and were scored on separate scales in the B-1BI.
Metrics were scored and assembled into a composite B-1BlI,
which was then divided into five roughly equal condition
categories. PCA analysis was used to demonstrate that the
B-1Bl was sensitive to composite stressor gradients; we also
confirmed that the B-IBI scores were not correlated with

elevation, season, or watershed area. Application of the B-1BI




Aquatic Macroinvertebrates

O Development Set, Reference
@ Development Set, Test Site
A validation Set, Reference
A Validation Set, Test Sites

Southern California Mountains
— Chaparral and Oak Woodlands



Data Visualization Tools: Boxplots
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Aquatic Invertebrates (EPT)
B Very Good (»=23.0)
{2 Good (18.0-23.0)
A Fair (12.1-17.9)
¢ Poor(<=12.0)

SONCC Coho IP
[0 not shown]
0.00-0.33

s (),33-0.66

— (),66-1.00

'RIVER HSA.”

ira

' Rowdy Creek HSA .f.\.!Jbrth Fork Smith River H%A

Happy Camp HSA

Applegate River

o \




Temperature (MWAT) (deg. C)
B Very Good (<15)

© Good (15-16)
/A Fair (16.1-17)
¢ Poor (>17)

WILLIA

SONCC Coho IP
[<0 not shown]
0.00-0.33

s ().33-0.66

| ] g ‘
| e (.66-1.00 / s b ™ R e ‘.:},
A \
/ Applegate River H
lllinois River HgA b

‘A North Fork Smith River HSA N

Happy Camp HSA
. . , Middle Fork Smith River HSA
Middle Fork Smith River HSA




E3 Microsoft Excel - Bear_River_2.xls

@ File Edit Mew Insert  Formak  Tools Data  Tables  Wizards  Toolbar  Window  Help

D EF; ﬁ % EJ‘ cll% E - O 100%% * i} F'uI’iEI' ~ 10 * o {3-) - Jdi. *
ol B T G=l -
Fa % B <38 =123
| A B _ C O E F | = H J b b
1 Assessment of Target Viability
~ Bear River
: Bold = : : talics =
5 Entry assistance OFF Current Indicator Hatings Hesired o
. Current
s RS Key Attribiute Indicator Paor Fair Good | veryGood | Indicatar | ST
Enter # of Target Status Rating
1 [Eag Landscape [Floodplain and Channel |DS0 {mm) <38 =128 Q38R0 & | AO-BO & BO-95
c Context atructure 110-128 S5-110
1 |Egg Landscape  |Hydrologic Function YWater Cluantity/Flow  |2.5-3.0 525 Mone 1.0-1.5
B Context Regime (USFS
HET: PP, 44
1 [Eag Landscape  [Hydrologic Function Flow Restaration Meeds |4 3 |2 1
7 Context (ODFWY judgement)
1 |Egy Landscape  |[Sediment Supply Sand Met Sample) (% =30 25-30 15-25 =15 266 _
- Context <B.4 mm) Fair
1 [Eag Landscape |[Zediment Supply Sand (Dry Sample) (% |=25.8 215258 129215 [<129
g Context <h.4 mm)
1 |Egy Landscape  |[Sediment Supply Embeddedness (%) =35 25-35 | 20-25 =20 51
Context Poor
10
1 [Eag Landscape |[Zediment Supply Fines fet Sample) (% |=17 1517 11215 =12 14
1 Context <1 mm) Good
1 |Egy Landscape  |[Sediment Supply Fines (Dry Sample) (% =126 11.1126 | B89-11.1 =59
Context =1 mm)
12
1 [Eag Landscape |[Zediment Supply Siltisand Surface (% |
13 Context riffle area)
1 |Egy Landscape  |WWater Quality pH fAnnual Maximum) |=8.75 8.5-8.75 0.25-8.5 =8.25
1" Context
M« » w|yViability / Stress,Egg 4 Surmmary 4 Strategies / Monitoring 4 Resources f Targets £ Menus f Scoring / |4 | v
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Data Visualization Tools

Stress Summary Charts

Number of Indicators

W very good

O fair E good

W poor
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Threat (Source of Stress) Reference Values
The CAP workbook combines threat values with attribute values to derive

final threat ranks

Threat (Source of Stress) Low Medium High Very High
Timber Harvest (% of area harvested) <10% 10-25% 25-35% >35%
Dams/Diversions (Hydrologic)(Reservoirs 0 0-10 10-40 40
storage as % of precipitation)
Dams/Diversions (Barriers)(relative % of <259, 55509 50-75% 759,
inaccessible area due to dams) . . : .
Roads (Barng:z); ;eljlgtj[\c/)er;/; é);) inaccessible <25% 05_50% 50-75% S75%
: <1.6 1.6-2.5 2.5-3.0 >3.0
Road Density mi/mi? mi/mi? mi/mi? mi/mi?
Near-Stream Road density (within 90 m of <0.1 mi/mi2 0.1_-0._? 05-1 mi/mi2 1 mi/mi2
streams) mi/mi




CAP workbooks calculate the attribute stress ranks from indicator values
on the viability page. Here the average of 3 fry sediment indicator values
(Poor, Poor, and Poor) are averaged to the rank Poor which corresponds

to the stress rank Very High. Current
Very indicator Currgnt
_ Target Attribute Indicator Poor Fair Good Good status ranking
2 |Fry Landscape |Sediment Supply Sand (% <6.4 mm) =30 25-30 15-25 <15 44 \ _
Context Poor
16
2 |Fry Landscape |Sediment Supply Embeddedness (%) =35 25-35 20-25 <20 63 )
Context Poor
17
2 |Fry Landscape |Sediment Supply Turbidity (duration = »30 days 20-30 days |10-20 days |<710 days |50 days
- Context days & ntu) >25 >25 25 25 >25 nfu Poor
Freshwater Creek
3 Fry <-- To change targ_ets,t:
[current target input

Entry azsiztance OFF

U=zer

Stresses Severity Stress Rark Oivernde

Barriers
Lo

Floodplain and Channel Structure

High

Hydrologic Function
'y g High

Riparian Forest Conditions )
High

Sediment Supply Vero Hih
ery Fig

Water Quality

Lo




THREATS: Threats to freshwater habitat quality are
characterized on the Stress page by life stage.

Threats - Sources of Floodplain Riparia ;
Biarrier and Channel Hudrolog Forest el ‘ol ater Guality Threat to
Stress Structure Rlzeton Conditi Supply Systemn
Rark.
Stresses #. 1 2 3 4 B B 7 8
o |
Threat

Common Taxonomy

Contribution

Irreversibility

Threat Rark [override)

R ==

Threat Rank,

Threat

Low Wery High Plediurm Low ery Hig Low
L
Timber Harvest

Common Taxonomy

Contribution

Irrerversibility

Threat Rank [override)

Threat Rank:

Several types of
data may be
combined for
scoring Threat
categories.

For example,
roads scores are
derived from
both watershed-
wide road

density and
near-stream
road density.




CAP Workbooks Inform Recovery Planning

Recovery Plans are being developed utilizing aquatic habitat quality
(Indicators) and Sources of Stress (Threats) identified from the CAP
workbooks for each population of targeted, at-risk salmonids.

Summary of Threats Click the page-down icon Y to the right to view more summary tables.

Freshwater Creek

Threats Across Systems Egg Fry Juvenile Smolt Adult Overall Threat
Rank

Project-specific threats

1 |Roads

2 |Timber Harvest

3 |Industrial/Residential

4 |Agricultural Practices

5 |Channelization/Diking

6 |Dams/Diversion

7 |Fire (High Intensity)

8 [Mining/Gravel Extraction

9

10

» b\ Home / Viahilitv / Strees Smalt % Summa rv / Stratenies / Manitorina / Resniirces / Tarnets # Menns / Scarina / <
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Data Visualization Tools

Threat Summary Charts

Number of Threats

m Very High o0 High @ Medium m Low
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Next Steps for SONCC Coho CAP
2008

« Update SONCC CAP
— Add new datasets

— Incorporate professional judgment into MS
Access database

 Provide documentation and programming scripts to




Conclusions

« Data availability:
— “More than we thought, less than we hoped”

— Professional judgment can be used as placeholder to fill data
gaps

« CAP workbooks successfully created for 45 SONCC and 55
SCCC/SCC populations

— The results made sense




Patrick Higgins
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