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In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights
regulations and policies, the USDA, its Agencies, offices, and employees, and institutions participating in
or administering USDA programs are prohibitedrrdiscriminating based on race, color, national origin,
religion, sex, gender identity (including gender expression), sexual orientation, disability, age, marital
status, family/parental status, income derived from a public assistance program, politiiedsber

reprisal or retaliation for prior civil rights activity, in any program or activity conducted or funded by USDA
(not all bases apply to all programs). Remedies and complaint filing deadlines vary by program or incident.

Persons with disabilitiesho require alternative means of communication for program information (e.g.,
Braille, large print, audiotape, American Sign Language, etc.) should contact the responsible Agency or
{51 Qa ¢! wD9¢ /-Zeoi(BittlandTTY) or contact USHAuph the Federal Relay
Service at (800) 878339. Additionally, program information may be made available in languages other
than English.

To file a program discrimination complaint, complete the USDA Program Discrimination Complaint Form,
AD-3027,found onlineand at any USDA office or write a letter addressed to USDA and provide in the
letter all of the information requested in the form. To request a copy of the complaint form, célj (86
632-9992. Submit your completed form or letter to USDA by: (1) mail: U.S. Department of Agriculture,
Office of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C.
202509410; (2) fax: (202) 690442; or (3) emaiprogram.intake@usda.gav

USDA is an equal opportunity provider, employer and lender.


http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov
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Tablel. Resource indicators and measures for assessing effertsydrologic resources

Used to
Resource Resource Measure address: Source
Element Indicator Purpose, Need
or Issue?
Water Quality, Water yield Aggregate Recovery No State Water Quality
Riparian and Peak Percentage Standards, Forest Plan
Channel Function | Streamflows
and Watershed
Function
Water Quality, Water yield Road Drainage Stream No State Water Quality
Riparian and Peak Network Enhancement Standards, Forest Plan

Channel Function | Streamflows
and Watershed
Function



Used to
Resource Resource address:

. Measure ) Source
Element Indicator Purpose, Need
or Issue?
Water Quality Overall Water Water quality limited streams No State Water Quality
quality (miles) Standards, Forest Plan
Water Quality Stream Stream temperature No State Water Quality
Temperature compliance with State Standards, Forest Plan
standard
Water Quality Sediment Tons per year delivered Yes State Water Quality
delivery roads Standards, Forest Plan
Water Quality Sediment Number of stream reaches Yes State Water Quality
that exceed irchannel fine Standards, Forest Plan

sediment threshold
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Table2 Methods and Data Used for the Effects Analysis and Their Characteristics
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Model utilizes a number of Gt&erived
outputs including tree height, stream
width, stream orientation, side slope, and
canopy closure. These may differ
somewhat from what is on the ground du
to actual siteconditions which are variablg
across the landscape.

The utility of the model is to automate and
RAPID Stream Shade streamline a shade assessment at the
Assessment watershed scale for thpreparation of Water
Quality Restoration Plans

Model utilizes a number of Giferived
Gives a general idea about the condition of | outputs and a treegrowth simulation

Aggregate Recovery the hydrologic regime in a watershed. Modg model to determine hydrologic recovery.
Percentage (ARP) Model works well when validated with field data These may differ somewhat from what is
such as stream surveys. on the ground due to actual site condition

which are variable across the landscape.

Model utilizes a number of Gt&erived
outputs relative to road and stam
locations and associated distance betweg
ditch relief culverts. These may differ
somewhat from what is on the ground du
to variable mapping precision and actual
site conditions.

Gives a general idea of the increase in the
Stream Drainge Network | extent of the stream network associated with

Extension forest roads and the potential for increased
magnitude of peak streamflows.

Model utilizes a number of Giferived
outputs relative to road location, road
surface type, road functional class and
road status. These may differ somewhat
from what is on the ground due to variabl
mapping precision ahactual site
conditions.

Delivery of sediment is estimated based
data from measured watersheds

i Gi l'id f potential sedi t .
GRAIP_Lite ves a genera’ 1dea ol potential SEAMEnt | o, shout the western United States.

delivery fromexisting and planned road

systems Similar to the Washington State Road

Surface Erosion Model (Dubé et al. 2004
GRAIP_Lite is useful for comparing the
relative differences in inherent or
accelerated erosion rates in watersheds
from road segments. Modeled outputs a
sediment values in tons/year, and are
considered to be relative estimates and
not absolute values (Dubé et al. 2004).
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The accuracy df predicted runoff or
erosion rate is, at best, plus or minus 50
percent. At best, any predicted runoff or
erosion value, by any model, will be withi
only plus or minus 50 percent of the true
value. Erosion rates are highly variable,
and most models canrpdict only a single
value. Replicated research has shown th
observed values vary widely for identical
plots, or the same plot from yedo year
(Elliot et al. 2000).

Geographic Information
System Generated Site Dat]

Provided additional sitspecificdata to
support the effects analysis and improve its
validity.

Since layers in GIS are periodically upda
as new, more accurate data becomes
available, there may be some variability i
precision and resolution of spatial data.
Accuracy is supported amdfined by field
verification.

Effectiveness of BMPs,
Mitigation Measures, and
Design Criteria to Minimize
Effects to Water Resources
and Hydrologic Processes

Effectiveness of various erosion control
measures in reducing sedimentation is well

documented. General effectiveness of buffer

in reducing sediment delivery to water

sources and other impacts is well establishe

Effectiveness of various buffer widths on
reduction of effects to surface water is no
extensively documented in a wide variety
of physcal settings.

Stream Inventories

Provided reackspecific data for effects
analysis. This data has been collected in a
Nationally standardized protocol by trained
resource professionals.

Some of the inventories are older and
some conditions may have chad
between the time the data was collected
and the present time.




Figure 1 North Clackamas Integrated Resource Project
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Table 3 North Clack Integrated Resource Project associated Subwatersheds
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Figure 2 Project Area Watersheds used for Watershed Analysis
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Figure 3 North Clack Project Area Watersheds used for Watershed Analysis
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1 The area referred to as the Lower Clackamas Watershed in the Lower Clackamas Watershed Andhgsis is in
current Middle Clackamas 5th field watershed. The Lower Clackamas area assessed in the watershed analysis is a
subset of the current Middle Clackamas 5th field watershed.
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Figure 3 Average Annual Precipitation in the Project Area
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Figure 5 AREMP Major Aquatic Processes and Associated Indicators (Miller et al. 2017)
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Table 4 Overall Watershed Conditions and Aquatic Process Scores (Converted to Watershed Condition
Framework type scores)

Subwatershed Vc\:litne(;;ir:;d Sediment | Riparian| Wood | Hydrology
Helion CreelClackamas River 15 1.0 24 2.1 1.0
North Fork Clackamagiver 1.7 1.0 21 1.9 15
Roaring River 1.2 1.0 1.3 1.4 1.0

18

1 *Green = Properlffunctioning, 1 to 1.6
1 Yellow = Functioning at Risk, 1.7 to 2.2
1 Red = Not Properly Functioning, 2.3 to 3

Fork Clackamas.
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Figure 4 North Clackamas Integrated Resource Project Subwatersheds
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Using the same break points for good, fair, and poor condition as the WCF process the AREMP
scores for individual indicators were assessed
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Table 5 Process Indicator Scores (Converted to Watershed Condition Framework type scores)
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Roaring River M D M DN MPcC M®DT

 *Green =Good Conditionl to 1.6
M1 Yellow = Fair Condition, 1.7 to 2.2
 Red = Poor Condition, 2.3to0 3

20



PAAY3 KA&GG2NAOIET REGFHASGar a02NBa FT2N SFOK 27
LISNA2RaY mMdppo> 0SF2NBE GKS b2CtI YR HAMH dzAAY:
A02NBa F2NJ FGONROGdzESEa | yR GKS 2108 fafe o3 AIYSINEK |
ddz0 GNF OGAy3a mddpo a02NBaA FTNRBY HnanmH aO2NBad t2a

O2yRAGAZ2Y YR yS3lIGABS a02NBa | RSOfAySo

¢ KEGSNF ff o1 GSNAEKSR O2yRAGA2Y &a02NBa AYRAOFGSF

LINE O S & at 20 2ANVBRAAYALINESARS Y8y (i 2 NIS ¥ © G200 & 2 E2yNBiRKG ¥ Sy
C2NJ] /tFONYRIMBAMWAMISING Ay w2l NAYy3 wA JSND

Table 6 Overall Watershed Condition and Process Trend Scores
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Table 7 Indicator Value Trend Scores
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Table 8 North Clackamas Project area Subwatersheds and associated Hydrologic Zones
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1 Projects that are under contract but not yet completed;
1 Recent wildfires;
1 Roads that have been recently decommissioned and others that are planned for the
near future; (As these road beds begin to grow sr@ad close in they would become
hydrologically recovered but this process would take approximately 35 years for full
recovery.)
1 Other ownership
9 Other foreseeable actions.
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Table 9 Current Level of Hydrologic Recovery by 6th Field Watershed
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Figure 6 Reported Peak Flow Changes Based on Percentage of an Area Harvested
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Table 10 Watershed Impact Area by Subwatershed
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1 Inboard ditches delivering runoff to a stream at a resiteam crossing
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1 Inboard ditches delivering runoff to a cross drain (culvert, dip, waterbar, wheje
sufficient discharge is available to create a gully or sediment plume that extends to a
stream channel

1 Other crosdrainage features, such as waterbars or dips, that discharge sufficient water
to create a gully and/or sediment plume that extends tsteeam channel

1 Roads sufficiently close to streams so that the fillslope encroaches on the stream, such
as at roadstream crossings

1 Landslide scars on the rodil that expose bedrock and create a surface flow path to an
adjacent channel.
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Table 11 Stream Drainage Network Extension
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Table 12 Watershed Impact Area by Subwatershed
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Table 13 North Fork Clackamas River Stream Survey data on Stream Gradient and Substrate
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Table 15 Water Quality Status -Oregon's 2012 Integrated Report Assessment Database and 303(d) List i
Streams in the North Clackamas Integrated Resource Project Area listed for Sediment, Temperature and
Biological Criteria

Water Body River Miles | Parameter Status
Clackamas River 0to 83.2 Biological Criteria| Cat 5: Water quality limited, 303(d) list, TMDL need¢
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1 Natural sources of lead include weathering of soil, forest fires and volcanoes. Sources of
lead that come from human activity include the discharge of ammunition, leaded fuel in
light aircraft and the combustion of coal and wood, as well as vapousesses in metal
production and manufacturingln addition, legacy issues such as leaded fuel can be a
source of leadILA).
1 The main source of mercury to most aquatic environments in the U.S. is from
atmospheric deposition (rain, snow, dry particleSome water bodies also receive
mercury from direct discharge of industrial wastes, mining wastes, or naturally occurring
mercury minerals. Although there has always been some mercury in the atmosphere
from natural sources (volcanoes and degassing of eteéal mercury from the oceans),
human activities have increased the amount of mercury emitted to, and deposited from
the atmosphere. Anthropogenic (humaaused) sources of mercury to the atmosphere
are largely from combustion of materials that containnay, with coalcombustion
(electric utility boilers and commercial/industrial boilers) being the largest source in the
U.S., according to the 1997 EPA Report to Congress (USGS NAWQA).
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Figure 8 Oregon's 2012 Integrated Report Assessment Database and 303(d) List i Stream Status in the North
Clackamas Integrated Resource Project area.
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Figure 9 Stream Temperature Standards and Sample Sites i North Clackamas Integrated Resource Project

Table 16 Summary of Sites Where Stream Temperature Was Collected

Site Source | Year Met Temperature Standard
Boyer Creek mouth USFS | Summer 1995 | Yes
Boyer Creek near mouth USFS | Summer 2017 | Yes
Bedford Creek near mouth USFS | Summer 2017 | No
Clackamas River at Carter Bridg USGS | 2005 No
Clackamas River at Carter Bridg USGS | 2006 No
Clackamas River at Carter Bridg USGS | 2007 No
Clackamas River &arter Bridge | USGS | 2008 Yes
Clackamas River at Carter Bridgf USGS | 2009 No
Clackamas River at Carter Bridg USGS | 2010 Yes
Clackamas River at Carter Bridg USGS | 2011 Yes
Clackamas River at Carter Bridg USGS | 2012 Yes
Clackamas River at Carter Bridg USGS | 2013 No
Clackamas River at Carter Bridg USGS | 2014 No
Clackamas River at Carter Bridg USGS | 2015 No
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Site Source | Year Met Temperature Standard

Clackamas River at Carter Bridg USGS | 2016 No

Clackamas River at Carter Bridg USGS | 2017 No

Clackamas River below Oak PGE Summer2013 No

Grove Powerhouse

Clackamas River below Oak PGE Summer 2014 Yes

Grove Powerhouse

Clackamas River below Oak PGE Summer 2015 No

Grove Powerhouse

Clackamas River below Oak PGE Summer 2016 No

Grove Powerhouse

Clackamas River below Oak PGE Summer2017 No

Grove Powerhouse

Clackamas River upstream of | PGE Summer 2013 | No

North Fork Reservoir

Clackamas River upstream of | PGE Summer 2014 | No

North Fork Reservoir

Clackamas River upstream of | PGE Summer 2015 | No

North Fork Reservoir

Clackamas River upstream of | PGE Summer 2016 | No

North ForkReservoir

Clackamas River upstream of PGE Summer 2017 No

North Fork Reservoir

Dry Creek near mouth USFS | Summer 2017 | Yes

North Fork Clackamas USFS | Summer 1996 No

downstream Bedford WT

North Fork Clackamas USFS | Summer 1997 No

downstream Bedford WT

North Fork Clackamas near 461] USFS | Summer 1991 Yes

North Fork Clackamas near 461} USFS | Summer 1997 Yes

North Fork Clackamas WT USFS | Summer 1993 Yes

North Fork Clackamas WT USFS | Summer 1994 No

North Fork Clackamas WT USFS | Summer 1995 No

North Fork Clackamas upstream USFS | Summer 2017 No

of Bedford Creek confluence

Whisky Creek at 4613 Road USFS | Summer 2017 | Yes

Winslow Creek near mouth USFS | Summer 2017 | No
14 RSGFAESR Ay (GKS Glots (KS
.SRT2NR / NBS1TZXZ . SRT2NR / NBS] YR
USYLISNY UdzNBE 6SNB y2UuU YSuUuo
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Figure 10 Stream Temperature Sites and Stream Temperature Standard Compliance Status
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Figure 11 NorWest Stream Temperature Model Prediction Accuracy
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Figure 12 North Clackamas Project Area mean August Stream Temperature. (2002-2011) - Historical
compaosite scenario representing 9 year average August mean stream temperatures for 2002 i 2011.
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Figure 13 North Clackamas Project Area NorWest Stream Temperatures Adjusted to Estimate Daily Maximum
for 2002 through 2011
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Figure 15 Turbidity in the Clackamas River at Carter Bridge from April 4, 2005 to November 20, 2016
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Table 20 In-Channel Fine Sediment Levels from Stream Surveys
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Table 21 Matrix of pathways and indicators to evaluate properly functioning condition from NMFS 1996

Indicators Properlyfunctioning At risk Not properly functioning
(PF) (AR) (NPF)
Streambank | >90%stable;i.e.,on averageless | 80-90% stable <80%stable
condition than 10%of banksare actively
eroding
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6 The first Wolman pebble count is performed in a representative riffle located atiokeA NR 2 F G KS NBI OKQ
the second Wolman pebble count is performed in a riffle that is representative of the egdaln-thirds of the
NEF OKQa fSy3idK o{dNBIFY {dzNWSe& alydzZdf zH®MHI HAMHO
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Figure 16 Surveyed Streams with Greater Than 10% Unstable Banks
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1 90-100%Very High
1 80-89% High.High: habitat complexity, biotic integrity, taxa richne8s, of cool

adapted fauna, number of more specific microhabitat related, etc. Low: numbers
of highly tolerant taxa.

1 60-79% Moderate Moderate: as above. The benthic invertebrate community points to
some habitat limitations.

1 40-59%Low. Low: as above. The community reflects significant habitat and/or water
guality limitations.

1 <40% Severelhe community present has developed under habitat conditions that
represent a severe departure from the ideal conditions.

55



Figure 17 Benthic Invertebrate Biomonitoring Sites

Table 22 Total Bioassessment Scores North Fork Clackamas Lower site
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" The author of the document indicated some uncertainty with these conclusions
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