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Presentation

What did we propose to do?

What did we actually do?

What did we find?

What do we do next?




Scientific Foundation

* Analysis units (AUs) based on geomorphic
classification
— Processes that govern function
— Slope classes
— Stream order
— Sinuosity
* For lakes and impoundments

« Bathymetry and vegetation signature




Geomorphic Character

Geomorphic Character
GRID_CODE

- Slope 0-2 degrees; Sth order sirzam; =1.214 sinuosity
- Slope 2-4 degrees; Sth order sfream; =1.214 sinuosity
W siope 0-2 degrees; 4th order sfream; =1.214 sinuosity
- Slope 2-4 degrees; 4th order sirsam; =1.214 sinuosity
Slope 0-2 degrees; 3rd order siream;, =1.214 sinuosity
Slope 2-4 degrees; 3rd order stream; =1.214 sinuosity
Slope 0-2 degrees; Sth order sfream; 1.115-1.214 sinups?
Slope 2-4 degrees; Sth order stream; 1.115-1.214 sinuosi
Slope 0-2 degrees; 4th order strzam; 1.115-1.214 sinuosi
Slope 2-4 degrees; 4th order stream; 1.115-1.214 sinuosi
Slope 0-2 degrees; 3rd order stream; 1.115-1.214 sinucsi
Slope 2-4 degrees; 3rd order stream; 1.115-1.214 sinucsi
Slope 0-2 degrees; Sth order strsam; 1.054-1.115 sinuosi
Slope 0-2 degrees; 4th order strzam; 1.054-1.115 sinuosi
Slope 2-4 degrees; 4th order stream; 1.054-1.115 sinuos?
Slope 0-2 degrees; 3rd order stream; 1.054-1.115 sinuosi
Slope 2-4 degrees; 3rd order stream; 1.054-1.115 sinuosi
- Slope 0-2 degrees; Sth order sirsam; < 1.054 sinuosity
- Slope 0-2 degrees; 4th order sirsam; < 1.054 sinuosity
S siope 24 degrees; 4th order sfream; < 1.054 sinucsity
- Slope 0-2 degrees; 3rd order stream; < 1.054 sinuosity

S sioos 24 degrees; 3rd order stream; < 1.054 sinuosity
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Analysis Unit Resources

Aquatic Species

Riparian Species

Upland Species

Salmon spawning/rearing habitat
ESA critical habitat

Wetlands

Riparian vegetation

Potential Channel Migration Zones




Analysis Unit Stressors

Agricultural development- Bridges

intensive Overwater structures
Agricultural development Culverts

dispersed Boat ramps
Residential development Facilities — Permitting
Industrial development-light Mines

Industrial development- REN

heavy Roads

Geologically hazardous Water quality class
areas

Bank hardening

Levees
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Analysis Unit Analysis —
Generating data from data

Index Calculations

Weighting



Concepts

Theoretical spread for large analysis area

Interpreting the spread...
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Levels of Analysis

AU scale: conditions vs. resources
Watershed scale: compares AUs by watershed

Site Scale: condition/resource screened by economic

and demographic constraints
County scale: cumulative effects

Accumulate effects of designations and restoration




Scoring Example: Stressors

AU Stressor Scoring Weight
Low, medium, high
Water quality class .00 No 303(d)-listed waterbodies 75

50 50% or less of AU listed 303(d)-listed

75 AU confluence with a 303(d)-listed
1.0 Entire unit 303(d)-listed

.00 No bridges in unit 25

Bridges e T
25 1 bridge in unit
.50 Up to 3 bridges in unit
75 4 or more bridges in unit

Overwater structures .00 No overwater structures in unit 25
25 Up to 2 overwater structures in unit
.50 Up to 15 overwater structures in unit
.75 16 or more overwater structures in unit

Mines .00 No mines 25

1.0 1 or more mines in unit

Culverts .00 No culverts in unit 50
1.0 1 or more culverts in unit

Remember, AUs with high stress have low condition indexes, and vice versa.
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Weighting Examples

AU Stressor

Weight Rationale

Bank hardening

limits riparian function; disconnect floodplain; limits lateral movement of channel

Levees

limits riparian function; disconnect floodplain; limits lateral movement of channel

Water quality

Generally summer temp conditions; limits species lifestage use

Permitted facilities

Permitted facilities have known or suspected environmental impact as defined by

the Washington Department of Ecology

Agricultural development- Dispersed

Low to moderate effect on riparian vegetation; Extensive effect;

dealing with grazing and forestry

generally
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Conceptual to Spatial Scoring

Categorical Fractional
Stressor weighting weighting
Disperse Ag Percent 25 0.0286
Residential Percent 75 0.0857
Industrial, Light % 50 0.0571
Industrial, Heavy % 75 0.0857
Bridges 25 0.0286
Culverts 50 0.0571
Overwater Structures 25 0.0286
Boat Launches 25 0.0286
levees 75 0.0857
Riprap 75 0.0857
Geo- Hazardous Area 50 0.0571

Fractional weights add up to 1.0



Functional Index

* ¥ Weighted Stressor Scores = Inverse of
function

* ¥ Weighted Resource Scores = function

 Both of the AU scores are needed to tell the
story
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Database Structure

Microsoft Access - [Query? : Select Query]
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Industrial, Light Percent
Industrial, Heavy Percent
Mumber of Levees

lenth of levees mi

tumber of Rip-Rap locations
umber of Bridges

an code
nad27_y
nadz?_x
Longitude
Lakitude
HUCS#
HUCS name
Area facres)
Map #

Ed

UMIT NAME
UMIT CODE
Facililky

Mumber of Culverts

Mumber of Crverwater Struckures
Genlogically Hazardous Area PERICENT (slop
W'ater Quality Score (303d waterbody)
Mumnber of Active Mines

Mumer of DOE Permitted Facilities

Road Score {length of roadsflength of wate

Railrniad Srove flenath of rairnadstannth of

3 q

Percentage of Whatershed that is Develope
Acres in Watershed that are Agricultural §:
Percentage of Watershed that is Agricultu
Acres in \Watershed that are Non-Federal .
Percentage of Whatershed that is Mon-Fed
Tokal Condition Class 1 Acres in \Watershe:
Percentage of Watershed that is Conditior
Tokal Condition Class 2 Acres in Watersher
Percentage of Whatershed that is Conditior
Tokal Condition Class 3 Acres in \Watershe:
Percentage of Whatershed that is Conditior
Tokal Ag Acres in Watershed {source: con
Percentage of Watershed that is Agricultu
Tokal Feet of road in watershed
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Industrial, Light Percent -
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Road Score dength of roads
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Bridges
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LABEL

UMIT TYPE (Lake or Stream)

RIVER OR. LAKE NAME

DESCRIPTION (From Heather)

UMIQHD

HUC-5 WATERSHED

HUZ-5 WATERSHED MAME

Acres of Mon-Federal and Mon-reservation land in AL
Percentage of ALl that is Wetlands

Percentage of AL with Riparian wegetation
Percentage of AL win PCMZ

Spawning or Rearing Habitat (presence = 1, absence
Steelhead or Chinook Critical Habitat (presence =1, ¢
tumber of Upland Species in AU

Murnber of Aguatic Species in AL

Mumber Riparian Species in ALl

TOTAL ASSET SCORE
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HUZ-5 ‘Watershed hame
HUC-5 Watershed

Total Acres of watershed win Ckanogan Counky

Percentage of Watershed that is Developed _Imp
Percentage of Watershed that is Agricultural {so0
Percentage of Watershed that is Condition Class

Percentage of Watershed that is Condition Class
Percentage of Watershed that is Condition Class
Road Score

Railroad Score
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Graphic Fit - Raw
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Median - Rescale

AU Quadrant Plot May, 2008
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A CMap GIS Environmental Consultants
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Field | Value
oD 59

M1

UNIQUE_NO 73
CODE 5 BEA 04
COMDITION 0,93
TOTAL_ASSE 0.67
quad 4
subquad MH_4
Shape Paint

= Attributes of AU Q

| Analysi "| Book4_Features.0lD |AnalysisUni(s_] Buuk4_F|AnaIysisUnils_] Analysis | Book4_Featu Buuk‘l_Fe‘u|Buuk4_Features.CON Book4_Features.TOfBod

| [1236958 | -119.430941 | 45941464 2138138173 TE30955.00976 |5 SiM 02
366.0072 | 120165071 | 45369652 61095539783 18600994 6965 |5 Tv 01
4805591 | 120372355 | 4835280 10952.050899 296695521657 |5 TvW 06
9016029 | 120247317 | 45487591 20458140347 3939551 04247 |5 WOL 00
B6.49557 | 119644935 | 45905537 24338 343107 256464991051 |L PAL 04
8695295 | 119330402 | 45602333 18047 451335 9254719.30465 |L TAL 00
3226025 119024952 | 45761555 To9E.311415 3258960995907 |L Al 00
1405598 | 120045284 | 45374211 30053147421 5135856.60229 |5 BEA 02
96.04301 | 120045212 | 48397914 24008.78983 4680301 28616 |5 BEA 03
6395595 120031027 | 45429631 15997 566194 3087545.72768 |5 BEA 04
297.4902 | 120183742 | 48506245 30829.827364 154352451345 |5 CHE 02
1679331 | 120185748 | 45537388 19704 39702 §429465.55492 |5 CHE 03
1544037 | 120165745 | 45591455 14176.754339 3257559.30734 |5 CHE 07
|| 75.09757 | 120162672 | 45604237 25505121985 T2E7161.1943 |5 CHE 05
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Number of AUs vary per watershed
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AU Resource Scores by Watershed, Okanogan County, WA

AU Resource Score

E N TR I X
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Number of AUs vary per watershed




Quadrant results: number of AUs in each watershed

WEST FORK SANPOIL

TORODA

MYERS

L OWER OKANOGAN RIVER
SALMON CREEK

OKANOGAN RIVER/OMAK CREEK
BONAPARTE CREEK

UPPER OKANOGAN RIVER
UPPER OKANOGAN

LOWER SILKAMEEN RIVER
SINLAHEKIN CREEK

UPPER COLUMBIA/SWAMP CREEK
LOWER METHOW RIVER

TWISP RIVER

BEAVER CREEK

MIDDLE METHOW RIVER

LOWER CHEWUCH RIVER
MAZAMA

UPPER METHOW RIVER

Recover
Maintain

Restore

@ Conserve/

preserve

@ Quadrant 1
m2
O3

m4

Quadrant name change during inventory process




Analysis Unit Code S MET 23

River / Lake Name METHOW RIVER E N T R l x
Coordinates Lat, Long 48 347644 -120.102637
Area (acres) 227.42 Environmental Consultants

HUC-10 Watershed MIDDLE METHOW RIVER

Data Catalog

AU Siressor NORMALIZED, Raw NORMALIZED,
WEIGHTED Data WEIGHTED

EX am p | e SCORES SCORES

Bank hardening 0 no data Aquatic Species 0.0438
Levees 0 | |nodata| Mi. |Riparian Species 0.0438
Permitted facilities 0.0086 | 14 Upland Species 0.01825
2 3 3 A n aI y sis U ni t S ::Ighn:;ﬁ:ra development- |[0.0203| | 0.03 Salmon spawning/rearing 0.14599
Agricultrual developmnet- 0] 0.04 Steelhead/ Chincok Critical 0.14589
dispersed habitat .
Water quality 0 0.50 | Wetlands 0 0
Residential development 0.0084| | 0.36 Potential migration zones 0.03185 0.87
Industrial development- 0 0.00 Riparian vegetation 0.02503 | | 0.67
heavy .
industrial development- ) I Aggregate Resource index i 0.45
light

Bridges

Overwater structures
Rail

Roads

Culverts

Geologically hazardous

iarsas

{Boat ramps 0
[Mines 0

Aggregate Condition Index

| G=neral Cusdrart Besuiiz for AU |
Cuad 8 L

[

Genai phacemant of AL wi®in Sl

%
#
#
Mi
M
#
Y
#
#

There are 14 DOE permilted facilities within this
unit, The names of any permitted
facilities are listed:

AMERIGAS TWISP, Barker Property, Chelan Co PUD No 1 54-30055P, Hanks Food Center, KINGS TIRE
SERVICE, Kevins Collision Repair, LLOYD LOGGING EQUIPMENT YARD, LLOYDS LOGGING EXC
SOIL, OKANOGAN COUNTY FIRE DISTRICT 6, OKANOGAN COUNTY PUBLIC WORKS UST 5734,
RED SHIRT MILL, TRAIN STATION MINI MART, TWISP STP, WA DOT TWISP




What does it all mean?

* A “significant” amount of shoreline area
may be retaining function

e Distinctions between AUs are evident

* We have an objective, multiple-scale basis

for planning and assigning environmental
designations

— Real world measurements

— Independent characterization without political
influence




Next Steps

 Environmental Designation — In Process
e Restoration Planning

— Results intend to answer these questions:
* Where are the restoration opportunities?
* What stressors might be investigated?

« What restoration actions are already underway?

e Cumulative Effects

— assess the effects of SMA planning on shoreline
function with potential future designations




Questions?

ighthawk

g =

t.

SINLAHEKIN CREEK
1702000703

Tonasket |

LOWER CHEWUCH RIVER
1702000804

UPPER METHOW RIVER )
17ozo00802 'SALMON CREEK
| . 4 1702000603

__b “Molson  \YERS |

Droville

)
UPPER OKANOGAN RIVER,
- 1702000601

-

‘eEllisforde

1702000201

® Chesgw

TORODA
1702000202

BONAPARTE CREEK

17020006024

UPPER OKANOGAN

MAZAMA ™%
1702000806

BEAVER CREEK
17020008062

p A
_ TWISP RIVER Okanogan
1702000805

f LOWER OKANOGAN RIVER |

MIDDLE 1702000605 o

I METHOW RIVER
1 17020008060 o

f Malott
Carlton L t

7

i
7 R
| LOWER METHOW RIVER
' 1?02000807

PPER COLUMBIA
ISWAMP CREEK
1702000505

B e

1702000602b

Synarep
L]

Disautel
-

OKANOGAN RIVER/OMAK CREEK
1702000604

WEST FORK SANPOIL
1702000402

. Koontzvill
]

J‘l‘imer City
/Coulee Dam |

i

b o ansgan
County

Legend
® Community
[Jokanogan County Boundary
[ watershed Boundary
Shoreline Analysis Units
Quadrant Results
B 1: Low CI, Low RI
B z: High CI, Low RI
3: Law C1, High RI
B 4: High CI, High RI
Elevation (feet)
I 700 - 1,000
- 2,000
5,000
6,000
- 7,000
0. - 8,000

- 9,500

IMiles

Okanogan County Shoreline Master Plan

Analysis Units by
Characterization Quadrant

ENTRIX




